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BeseneHune

[Npn COBPEMEHHOM PAa3BUTUM TEXHOMOIMMIM Ha NPOU3BOAUTENEN BCEro Mmpa BO3naraetcsa paBHas
OTBETCTBEHHOCTb MO COEPEXEeHNo 1 3almTe okpyxxatowlenn cpempl. MNpoaykumsa NSK Motion and Control
ABNSAETCS OTPaKEHWEM B3rNSO0B HaLlen Kopropaumn Ha OTBETCTBEHHOCTb 3a OKPY»KatoLLyto cpeay. Hawm
N3OEenns He TONMbKO YNydllalT dKCMnyaTauMOHHbIE KadYecTBa MalUMH BO MHOXXECTBE OTpacien
MPOMbILLNIEHHOCTW, HO U cOeperaroT SHEPrno U NPUPOAHLIE PEecypPChl 6arogaps CBEPXTOYHbIM TEXHOMOMAM

MEXaHO0bPabOoTKM.

B uensx yooBneTBopeHnst TpeboBaHMIA B BbICLLIEN CTENMeHW CreLmanM3npoBaHHOM OTpaciv CTaHKOCTPOEHMIS
Mbl YCOBEPLLEHCTBOBaIM abCOMOTHO BCE aCMeKTbl HAYyYHO-MCCNEN0BaTENbCKMX U OMbITHO-KOHCTRYKTOPCKMX
paboT, KOTOPblE MPOBOASATCS B HALUMX TEXHOMOMMYECKNX LieHTpax. bnarogaps aTomy npeuvsnoHHbIe
nogwunnHuky NSK Wnpoko MpUMEeHSOTCS BO MHOTMMX OTPACNSX MPOMbILWIAEHHOCTU — Hampumep,
B NPOWN3BOACTBE MNOMYNPOBOOHMKOBbLIX MPUBOPOB 1 MPOMBbILLAEHHBLIX POBOTOB, — 1 MOML3YIOTCS 3aCNy>KEHHOMN
penyTaunen n3gennin NPeBoCXoaHOro kadvecTsa. [puobpeTeHne koprnopaumen NSK eBponenckon KomnaHnm
RHP no3Bonnno HamM 06beanHUTL HalM 3HaAHWUS U OMbIT, a TakXe KOHCTPYKTUBHblE BO3MOXHOCTU.

Bcnepnctare aToro Haluv NOALLNAHMKIA nony4nnmn n3BeCTHOCTb 3a UCKJTKOYNTESIbHYHO TOYHOCTb U HAOEXXHOCTb.

B naHHOM KaTtanore coaep)Xarcsl TEXHUYECKUE CBefeHWs!, Kyda BXOAUT MHAOopMaLMst O Halnx MocnenHmx
paspaboTkax U UCMbITAHUSX, PasHOOB6pasHbIX NPUKNagHbIX NporpamMmmMax, MOLESNSX BbiMyCKaeMblX

MPELM3NOHHbBIX MOALLMIMHUKOB 1 SKCMyaTaLMn KaXKAoN KOHKPETHOM MOAEN NOALLINMIHMKAL.
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KOHTpOﬂb Ka4ecTBa U TeXHO1I0IrMa Npor3BoacTea
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CcpoKa Cny>06bl NOALUMMHNKOB
Kepamunyeckue Tena kadeHms

Cenapatopsl
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NPEeLM3NOHHOro NOALLINMHNKA

Bbi6op noAwmnHika

TVNOBbIE KOHCTPYKLIM BBICOKOCKOPOCTHbIX
LUNUHAENEe rnasHoro sana
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YacTb 4. Tunbl nogLnnHNKOB

1. PagnanbHo-ynopHble wapvkonogwmnHmkm (PYLLIM)
BbICOKOTOYHbIE PaamanbHO-YNOPHbIE LLIAPUKOMOAWNMHMKM
(cTaHpapTHble cepum)

XapakTepucTUKK

CucTema 0603HaqeHnIn

Tabnmubl NOALLMMHNKOB

MuHwmaTiopHas cepusi, Cepusi BSA onst onop LUapuKOBKHTOBBIX Map

Cepus 79

Cepust 70

Cepusi 72

CBEPXCKOPOCTHbIE PaayabHO-YNOPHbIE LIAPUKOMOALLIMIHUKY
(cepus ROBUST)

XapakTepucTnkin

CucTema 0603HaqeHnIN

Tabnmupl NOAWMMHNKOB

Cepun BNR19, BER19

Cepun BNR10, BER10

Cepumn BNR19XE/10XE, BER19XE/10XE (Spinshot 1)

Cepun BNR29, BER29 (LLInpokue cepwn)

Cepun BNR20, BER20 (LLinpokue cepwn)

CBEpXTOuHbIE paabHO-YNOPHbIE LUAPKOMOLLIMMHIKN
(Cepns ROBUST-BGR)

XapakTepucTnki

CucTema 0603Ha4eHnIn

Tabnmubl NOAWNMHNKOB

Cepust BGR19

Cepust BGR10

Cepust BGR02

2. UnnnHgpryeckne poaMKonogwmnHnKN
LinnmHaopunyeckme ponmkonoawmnHuky (LIPI)
XapakTepucTuki
Cuctema 0603Ha4eHnn
TabnanLbl NOALLMMHNKOB
[ByXpsifiHble LNMHAPUHECKIE POSIMKOMNOALLNMHKA
(Cepus NOALLMMHUKOB C MOBbILLEHHOW ECTKOCTBIO)
Cepus 30
Cepust 39
Cepus 49

48-60

62-79

80-84

88-97

OpnHopsiaHbIE LMAMHAPUYECKVIE PONIMKOMOALUMNHMKIL (CTaHaapTHas cepus)

Cepus 10

CBEPXCKOPOCTHbIE OAHOPSAHbIE LUMMHAPUHECKNE POMMKOMOALLMMHUKA

(Cepuiss ROBUST)

Cepust 10

[BYyxpsifHblE LMAVHAPUHECKNE POAMKOMOALLUNMHIKA

(Cepust ¢ HU3KVIM YPOBHEM TEMOBbIAENEHIS])

Cepus 30

CBEPXCKOPOCTHbIE OAHOPSAHbIE LWMHAPUHECKUE PONMKONOALLMMHUKA
(Cepust ¢ HU3KWM YPOBHEM TENOBLIAENEHUS)

Cepust 10

3. YNopHo-pagnanbHble LWapnKonoALINIHUKA
YNOpHO-paauasnbHble LWapUKONOALUMMHUKIMA
XapakTepucTunkim
CucTema 0603HaqeHnIn
Tabnuubl NOALNMHKOB

100-105

BbICOKOCKOPOCTHbIE YNOPHO-paauasibHble LapukonoalwmnHyki (Cepust ROBUST)

Cepus BAR10

Cepusa BTR10

[BOiHble YNOpHO-paananbHble WwapukonoawmnHmky (Cepus TAC)
Cepust TAC29D

Cepus TAC20D
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4. NoALWMMHUKM OMOP LLIAPUKOBUHTOBbIX Nap
YNopHO-paanabHble LLapUKONOALLMMHMKA
[Na 0rop LLapOBUHTOBbIX Map
XapakTepucTuKn
Cuctema 0603HaeHI
Tabnuupl NOAWNMHUKOB
NS MPYMEHEHNS! B CTaHOYHOM 060pyA0BaHNN
Cepust TAC B
ANA NPUMEHeHVs B TepMoniactoaBToMaTax
Cepun TAC02 1 03
Onopbl Anst LLAPYKOBYHTOBbIX Map
XapakTepucTuKn
CucTema 0603Ha4eHI
Tabnuupl NoAWNMHUKOB

5. MpeunsnoHHble paananbHble LWaprKonoaWNIHKA
MpeunsnoHHble pagmanbHble LapyKonOALLMMHUKNA

XapakTepucTnki

CucTema 0603Ha4eH1IN

Tabnuubl NOAWNMHUKOB

Tun T1X (c nommamMuaHLIM cenapaTopom)
Cepun 60, 62 1 63

6. BcnomoraTensHoe o6opyaoBaHme

Kannbpel

Kannbpbl GR

XapakTepucTuki

CucTema 0603Ha4eHNI

Kammbpsl GTR

XapakTepuCTUKK

Cuctema 0603Haq4eH1IN

Kanmbpbl GN

XapakTepuCTUKm

Cuctema 0603HauveHnIn
YcTporcTea Anst KOHTPOSt COCTOSIHNS MOALMMHMKOB
HarpeBaTenb NnoALLUnNMIHNKOB
Cuctema 3ameHbl CMasKku
BosgyLHo-MacnsHoe yCTpOMCTBO A1s CMa3ku
epmeTU4HbIe MPELM3VMOHHbIE ANCTAaHLMOHHbIE KOJlbLia
ans LLII'IVIH,EI,eJ'IeVI CTaHKOB

Yactb 5. TEXHMYECKOE PYKOBOOCTBO
1. JlonroBe4HOCTb

108-113

114-115

118-120

124-127

128
129
130-131
132-133

134-135

138-145

YcTanoctHast LONroBe4HOCTb KadeHnst 1 HOMVHasTbHAs rPY30MoLbeMHOCTb

Hoas Teopua O0AroBe4HOCTN
2. Cratn4eckast HOMYHasbHasi FPy30MO4BEMHOCTb
N CTaTUYECKNE SKBUBAJIEHTHbIE HArPY3KM
3. KombuHaumm pagmansHO-ynopHbIX
LLIaPUKOMOALLUMMHMKOB

XapakTepUCTNKIN KaxKaon KoMOuHauumm
YHuBepcansHas KOMOVHaLWIs

4. MpefHaTsar 1 XXecTKOCTb
Tunbl NpefHaTsra v >KecTkocTn
Taﬁ}'ll/llel npegHaTdara n >XecTtkocTtn

5. MpefensbHble CKOPOCTU
6. Cmaska

i ,D,OI'IyCKI/I OTKJIOHEHWA NOALLUNMHNKOB
ﬂ,OI’IyCKVI ANa pagyanbHbIX NOALUMMHUAKOB

146-147

148-151

152-169

170-171
172-175
176-183

[onyckn Ans NOAWNMHUKOB C KOHUYECKVIM MOCaA04HbIM OTBEPCTVIEM

[onyckn anst ynopHo-paayanbHbiX LWapuKonoaLWMMHAKOB

8. KOHCTpYKLMSt BANIOB 1 KOPMYCOB
Mocapku BanoB v KOpNycoB
[lonyckw BasnoB 1 KOprycoB
Pa3mepbl 3anne4nkoB 1 ranTeny Bana (conpsiraemble pa3mepbl)
Paamepb! hacku

9. AnCTaHUMOHHbIE KOMbLa
Pasmepsbl konel,
[NonoXeHre pacnbINMTENBHOM HacaaKn

184-188

189-193

YacTb 6. ObpalyeHne ¢ nogLwnnHMKamm

1. MoHTax
1. YvcTka NOALIMMHUKOB 1 CONMpsiraemblX AeTanein
2. [NpoBepka pa3mepoB conpsaraeMbix fetanen
3. Onepauum MoHTaXKa
4. OcMOTp nocne MoHTaxXKa

2. OnepaLmoHHbIN KOHTPOJb

3. Onepauunm Ha4anbHOM NPUPaBOTKM

YacTtb 7. ,D,I/IaFHOCTI/IKa OTKa30B noAaLunnHnNKoB

1. OTKasbl NOALLMMHKOB
N KOPPEKTVPYIOLLIE AeCTBIS

2. [narHocTnka no 3ByKy v BMBPaLmn

Yacte 8. [NprnnoxeHus
[onyckn onameTpa Bana
[onyckn onameTpa BHYTPEHHErO OTBEPCTUS Kopryca

3Ha4eHust CTaHOapPTHbIX AOMNYCKOB B COOTBETCTBUN
¢ knaccamm IT

Tabnmua nepeBoda LUKan TBepaocTy
PU3NHECKINE 1 MEXAHNYECKME CBOMCTBA MaTepuasnion

Tabnmua conocTaBneHns HOBbIX U CTapbIX HOMEPOB
noannHNKOB

MeToz nsmMepeHunsi 0CeBoro 3a3opa KOMOMHMPOBAHHbIX
paavanbHO-yMopHbIX LLIAPUKOMOALUMMHUKOB

3anpoc Ha aHanus cneumdmKaLm

196-209

210-211
212-213

216-219
220-225

228-229
230-231

232-233
234
235-236

237

238
240
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Fno6anbHasi ceTb

EnvHas cuctema nognep>Xku no BceMmy Mupy

Komnarma NSK nporsBoauT 1 NpoAaeT BbICOKOKAYECTBEHHbIE U3OENMA MO BCEMY MUPY MOA, HEMOCPEACTBEHHBIM PYKOBOACTBOM
TeXHOMOrMYECKMX LEHTPOB Ha YETbIPEX OCHOBHbIX PbiHKax Mupa. Odmckl npoaax NSK, BbICOKOKBaNIMMUUMPOBAHHbIE COTRYOHUKM
KOTOPbIX MOCTOSIHHO aHaNM3MPYOT 3ampPOChl NOTPEOUTENEN, KOHTPOMPYIOT rnobabHyto CEeTb, BKOYas TEXHONOMMHYECKME LIEHTPSI

1 MPOU3BOACTBEHHbBIE MMOLLIAOKN.

KomnaHust NSK 6bICTpo 1 ahheKTMBHO pearnpyeT Ha ntodble MOTPEOHOCTM 3aKa3vMKOB 1 COOENCTBYET pPasBUTUO UX BuaHeca

B NO6OM PErvIOHE.

y

(K/maﬁ)

3aBop NSK B Hbloapke

/ P N
/ TexHONorn4ecknn LeHTp

L LleHTp TexHonorum
NOALWMNNHNKOB (ANoHusA)

TexHonorn4yecknin LEHTP

(A3us, OkeaHus)

YnpasneHue rnobanbHoi ceTblo 0becrneynsaeT
NMOCTaBKI BbICOKOKA4YECTBEHHO npopykuun,
COOTBETCTBYIOLLE NOTPEBHOCTAM NOKynaTenen

Kopnopauyst NSK opraHmaosana MHhopMaLNOHHYO
CeTb, 00BbEAVHSIOLLYIO TEXHONIOMUYECKNE LIEHTPbI,
pPacnosioXKeHHble Ha TEPPUTOPUN YETBIPEX OCHOBHbBIX
pbIHKOB Mypa — EBpone, CoeanHerHbIx LLiTatax
Amepuki, A3nm 1 AnoHWK. Takas ceTb NO3BONAET

B peasibHOM BPEMEHM MOMyHaTb MHDOpMaLmio

1N TEHOEHLWSIX 1 NepemMeHax, MPOVCXOASLLNX Ha BCEX
pbIHKax Mypa. B pesynbrare Mbl IMEeM BO3MOXXHOCTb  HarpsiMyto CesidaHHast
ObICTPO pearvpoBaTb Ha U3MeHeHWst MoTPebHOCTe C nokynarensmu
HaLLWX NOKynaTenen 1 NoCTaBNsTb HY>XKHYHO UM

BbICOKOKAYECTBEHHYO MPOAYKLMIO.

6/NSK

VHbopmaumonHas cuctema,

TexHu4eckas nopgaepXxka
r|0Kyr|aTene|7| ocyLlecTBndaeTCA
TexHonorn4yeckmm LeHTpamun

TexHonorn4eckne LeHTPbI, PacronoMXeHHble
Ha TepPUTOPUN YETLIPEX OCHOBHBIX PbIHKOB
Murpa, 06ecnedmnBaioT TEXHNHECKYIO
NMOAAEPKKY MoKynaTenen B 3aKpeneHHbIX
3a HMMK pervioHax. Takast noaaepKka
rMomMoraeT HaLLMM MoKyrnaTensm
1Mcnonb3oBaTb Npoaykumio NSK

B COOTBETCTBUMN C YCNOBUAMYM MPUMEHEHNS
1 JOCTUraTb Hauny4lnx pesynsTaTos.
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Mexico
City

Recife [l
Belo Horizonte [l

Sao Paulo . .
Joinville Il

u Porto Alegre

Buenos Aires

MpopyKums, COOTBETCTBYIOLLAS
Hy>Xgam notpebutens

Kavkaplin TEXHONOrMHECKMIA LIEHTP TECHO
COTPYAHUYAET C HaLLMMV MOKynaTensiMu

ONS ONpefieneHrst TOHHbIX TpeboBaHNn

K MPUMEHEHWIO NPOAYKLML. Taknm 06pa3omM,
Mbl MOMOraem HalLMM MoKynaTensm
onpenenvTb, kakve nagenus NSK nydiue
MOAXOASAT AN MPUMEHEHNS B TEX UAW UHBIX
YCNOBUSIX, HTOObI MakCUMabHO 3hPEKTUBHO
1 peHTabenbHoO 1CMoNb30BaTh KIX.

Mo oTmensbHOMY 3anpocy Mbl MOXEM
M3roTOBWTb MPOAYKLMIO CrieLmanbHO Mo,
TEXHUYECKME TPeOOBaHUS 3aKasumKka.

Hawa rno6anbHasi ceTb NOAAEPXKKI JOCTYNHA L
BCeX noTpebutenei, rae 6bl OHU HIt HAXOANUUCh

Halua rnobanbHas ceTb obecrnevmBaeT NonyyYeHne 3aka3oB
11 MOCTaBKY NMPOAyKLMM B NI0BOI Yronok Mypa.
OucTtpunbbtoTopsl NSK no Bcemy MUpy BeAyT yHET Hanmyms
NPOAYKLMM OCHOBHbIX KATEropuin Mo KaXKaoMy 13 PbIHKOB

11 PETVIOHOB, 3a KOTOPbIE OHM OTBEYAIOT, 06ECTeHMBas TeM
CambIM BO3MOXXHOCTb CBOEBPEMEHHON NMOCTABKY U3LENMIA.
KomnaHmst NSK ocyLLECTBASET TEXHNHECKYIO NOAAEPXKKY MO
BCEMy MUPY: MOMOraeT MokyrnaTessiM BelopaTh MOALLMMHUK,
Hammy4LLMM 06pa3oM COOTBETCTBYIOLLIIA YCOBYSIM
NPUMEHEHWS, BbICTPO NPEAOCTABNSET OTBETHI HA BOMPOCHI

1 He3aMeaIMTeNbHO pearvpyeT Ha Kakye-nmbo BO3HUKaIOLLE
y noTpebuTeneit Npobnemsl.

http://www.nsk.com
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Hay4yHo-uccnepoBaTenbCKasa AesaTeNnbHOCTb

KnroueBbie TexHonorum NSK

KntoueBoi TexHonorvein NSK saBnsieTcst TonGonorvst — HayqHast AUCLUNInHA, U3yYaroLlan TpeHne U n3HallMBaHme.

Tprnbonorvst — 3To TEXHOMNOMUS, B LIEHTPE BHUMAHWSI KOTOPOW HAXOAMTCS COXPaHEHME SHEPTUM N PECYPCOB 3a CHET COKpaLLEHNS
TPEHUS 1 N3HOCA, a TakxXe YBENMYEHNE HAZIEXKHOCT 0BOPYA0BaHMN NMPK SKCMyaTauumn 6narofaps NpeaoTBpaLleHio NOSIOMOK.
Komnanus NSK cnoco6eTByeT pas3paboTke HOBbIX M3OSMUN Ha OCHOBE YeTbIpex 6as0BbiX TEXHOMOTI, BbITEKAIOLLWX U3 TOUGOMOrN.

TexHonorna aHanmsaa

KomnaHus NSK paspaboTana ceoto cobcTeeHHyto nporpammy BRAIN (AHanms
noALwmnHKos B NSK), KoTopasi Mo3BOASIET 3a CHET MPUMEHEHWS TPuGoNorvn
MPOBOAVTb LMPPOBOE MOAEMPOBAHNE U aHANM3VPOBaTb MOMEHTbI, CBA3aHHbIE

C TPEHWEM 11 SKCMyaTaLWOHHBIMW XapaKTepVCTUKaMW. KOMBUHVPOBaHHOE
1CMONb30BaHYe AaHHbIX Takoro MOAEAMPOBaHNS 1 3thHEKTVIBHOrO (hakTOPHOro MeTofa
(EFM) ocyLecTBNsieT NepenoBoe aBTOMaTU3NPOBaHHOE KOHCTPYVpoBaHye (CAE).

8|NSK

TexHonorunsi oLeHKn

KomnaHus NSK pagpaboTana TEXHOMOMIO OLIEHKN, KOTOPasi OXBaTbIBAET LUMPOKMIA
[ManasoH NMPUMEHEHNIA 3a CHET NMPUBMEYEHNS TaKMX NEPEfoBbIX TEXHONOMMIA, Kak
HaHO-1M3MepeHne Npobera NPy NCMOb30BaHNM CBEPXTOYHbIX M3MEPUTESbHBIX
NpPrOOPOB. Hallia TEXHONOrVst OLEHKM CMOCOOCTBYET PadpaboTKe Hanmy4LLVX
N3AENNIA, OTBEYAIOLLVIX COBPEMEHHbBIM TPEOOBAHISIM PbIHKA.



Yactb 1 ‘

TexHonorna cMaskim

Brnarogaps npviMeHeHmio TpMGoorn, Kio4eson TexHonorun NSK, komnariv
YOaNoCh YCOBEPLUEHCTBOBATL TEXHOMOMM CMasKkM, 4YTO 06ecreqrBaeT paboTy
060pPYOOBAHMUS Ha MKE CBOVX SKCTITyaTALWIOHHBIX XapaKTEPUCTVK. U B aTOM
cny4ae foctmkernst NSK criocoBCTBYIOT COXpaHEHMIO SHEPTM U PECYPCOB, TeM
cambiM, ieniasi CBOW BKJTaf, B OXPaHy OKPY>KatoLLIen cpefb!.

MaTtepunanoBsegeHue / TexHonorus
NCNoNb30BaHNUs MaTtepuanos

B pamkax MatepuanoBefeHns 6biv NpoBeaeHb! 3HauMTeNbHbIe
Hay4HO-MCCnefoBaTebCKME PaboTbl MO Pa3NYHbIM BudaM Mateprana,

B LIENsX NPOM3BOACTBA eLLe 60See BbICOKOKAYECTBEHHOM MPOAYKLMN.
V13penvs, n3rotoBneHHble 13 cobcTeeHHoro Matepuana NSK, obecnednsatot
60SIbLLYIO AONTOBEYHOCTb MPU YKECTKUX YCIIOBUSIX MPUMEHEHUS, He TPEOYIOT
TEXHUYECKOrO 0BCY>KMBAHUSA BO BPEMS SKCTTyaTaLn 1 NPYMEHSIIOTCS

BO BCEX OTPACHSAX MPOMBILLIEHHOCTY.

NSK | 9



KoHTponb KayecTBa N TEXHONOrMA NPOM3BOACTBA

BbicLuun YPOBEHb Ka4yecTBa B Mmnpe

MpeumsmnorHble noawmnnHUKY NSK obecneudmBatoT HavBbICLLIMIA KNacC TOYHOCTM Bnarofaps HalyM NpOV3BOACTBEHHBIM TEXHOMOMMSM,
COBPEMEHHOMY 060PYA0BaHMIO 1 OBLUMPHOMY OMbITy B 06/1aCTN M3rOTOBAEHWUST MOALUMMHNKOBOM MPOAYKLMN, @ TakXe MPUMEHEHMIO
>KECTKOIO KOHTPOJS Ka4eCTBa Ha BCex CTaamsix MPOM3BOACTBEHHOIO NpoLiecca Ha Bcex nuiollaakax NSK.

Mponseoacteo NSK, CKOHUEHTPUPOBAHHOE B ANOHUMM M AHMAUK, NpegnaraeT NpoayKuMilo BbICOYAMLIEro Kaacca TOYHOCTU

1 HaLeNeHo Ha BbINOJHEHME Pa3HO0OPa3HbIX TPEOOBaHUI HALLIMX 3aKa34MKOB MO BCEMY MUPY.

TepmoobpaboTka
KoHTponb
Cbopka rOTOBOW MPOAYKLUN
[Mpon3BoOACTBEHHbIE Mwuposoe
TeXHoONormm, no3eBonanLwmne npon3BoncTeo

n3rotaBnmeaTb NpPOAYyKUMNIO
BbICOKOIo Knacca To4HOCTH

YT06bI NOAAEPXKATb PenyTaLmO
MpoV3BOANTENS MPELN3NOHHBIX
MoALLMMHMKOB BbICOYaMLLIEro
YPOBHS1 TOYHOCTU B MMPE,
TOYHOCTb BCEX MPELU3NOHHBIX
MOALLMMHUKOB MPOBEPSIOTCS Ha
YPOBHE HaHOMETpa.

10/NSK

B AHM UK 1 ANOHUN

[Mpeun3noHHble MOALLUMHKA

NSK n3rotasnusatorcs

B AHIM 1 ANOHWN.

OnbIT 1 pacrnonoXeHne 3Tmnx ason NSK & Hbloapke
MPOU3BOACTBEHHbIX MIIOLLIANO0K

MO3BOJIAET HaM BbIMNOSHATE

TpeboBaHus Noboro

rokynarens.

3asog NSK B Pynsucase



l-Iacn=1 | YacTb 2 | YacTb 3 | YacTb 4 | YacTtb 5 | YacTb 6 | Yactb 7 |"|aCTb8

Ombnema NSK MoNHBIA KOHTPOJIb KayecTBa
1 OTBETCTBEHHOCTb 32 COXPaHEHne

3onotucTas kopoboyka o
OKpYy>KaroLlen cpefpbl

NSK - Bawa rapaHtusi
abCooTHOrO YPOBHS Byay4un npeanpusitiem, cepTirLMPOBaHHbIM
Ka4ecTsa MPoayKUmnm. no ISO 9001, Bce 3aBoabl NSK npuaepxvsaioTcst
CTPOrVX MEXXAYHaPOAHbIX CTaHAAPTOB KOHTPONS
KayecTBsa.

B kavecTBe 0fHOW 13 NMPUOPUTETHBIX 3a4ad,

NSK B pamkax Bcein KoMmmnaHum npegnpuHMMaeT

Ceptudmkar ISO 9001 Ceptudvikar ISO 14001
Mepbl MO COXPaHEHUIO OKPY>KatoLLie cpefpl.

NSK| 11



Bbicokas npon3soanNTesIbHOCTb HOBOIO NOKOJIEHUSA

B novicke HOBbIX BO3MOXXHOCTEN KoMMaHusa NSK nocTosHHO 6pocaeT BbI30B
COBPEMEHHOCTU. OCKOMbKY Halla hrnocoduns NPOEKTUPOBaHNSA HE MO3BOISET HAM
NaTV HA KOMMPOMUCC C Ka4eCTBOM MPOAYKLMM B MPOLECCE MPON3BOACTBA,

Mbl pa3pabdaTtbiBaem TEXHONOMN PeLLIEHVST NPOoBNeM Ha BCEX YPOBHSIX.

Vicnonb3yst nocnegHve TEXHONOMM B 06/1aCT MaTepuanoBeeHnst 1 aHanmaa,

Mbl KOHCTPYMPYEM 1 MPOU3BOAMM UCKKOHUTENBHbIE, BbICOKOKAYECTBEHHbIE
MPEUN3NOHHBIE MOALLMMHUKM.

NSK Bcerga cTpeMuUTbCS K AOCTUKEHMIO HaMBbICLLEro Ka4ecTBa U Takmnx
3KCNyaTaLUMOHHbIX XapakTePUCTUK, KOTOPble ByaoyT BOCTPebOBaHbI

B NMoALLUnnHMKax HoBOro noKOoNeHn4.

12|NSK



Yactb 2

OrnaBneHune

YacTb 2. XapaKTepI/ICTI/IKI/I npeun3noHHbIX
nogwmnnHNKOB

MeTannyprudeckas TEXHONOr s yBEIMHEHNs

CcpoKa Cy>0bl MOALIMMHNKOB 14
Kepamunyeckure Tena kadeHns 16
CenapaTopsl 18
KOMMOHEHTbI NOALLINMHUKOB 20
HomeHknatypa npoayKumm 22

OKcnnyaTaumyoHHble XapakTEPUCTUKM KaxKa0oro
TYNa NoALVMHNKA 24
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MeTannypruyeckas TeXHONOrusa ysesmyeHusi cpoka cny»obl

Tpu TMNa ctanu obecneumsaloT AOJrOBEYHOCTb U BbICOKUE 3KCMlyaTauMOHHbIE
XapaKTepUCTNKN CBEPXTOYHbIX nogwmnnHnkos NSK

Komnanusa NSK paspaboTana HOBaTOPCKYH METOAMKY OLIEHNBAHMS
KOMMYEeCTBa BKITOHEHWI B CTANM U B MPOLIECCE M3rOTOBNEHNS CTaN.
311 TexHonorum obecneymBaloT BO3MOXHOCTb Pa3paboTKi MaTepranos
[N NPOV3BOACTBA AONTOBEYHbIX MOALLMMHMKOB C BbICOKVMM
SKCMNNyaTaUMOHHBIMU XapaKTePUCTUKaMU.

IMpy M3roTOBREHUN CBEPXTOHHBIX NOAWMMHMKOB NSK ncnonb3aytotes
TPV TvNa ctamm — ctanb SHX, KOTopasi BbAEPXVBAET CBEPXCKOPOCTHbIE
BpaLLEeHWs, cTanb EP, koTopas AEMOHCTPUPYET BbICOKYHO

HaAEeXXHOCTb NPV TSHKENBIX HArpy3kax v ctanb Z, KoTopas

YBENMYMBAET CPOK CNy>XObl MOALLMMHMKOB MPK 00bI4HbIX

YCNOBUSAX MPUMEHEHVS.

Cranb Z — ctaHpapTHbI MaTepuan gns
N3roTOBJIEHNSI CBEPXTO4HbIX NOALUNMHNKOB

CtaHpapTHbI JONTOBEYHbIN MaTepuan,
ycTaniocTHas JONroBe4HOCTb KOTOPOro
B 1,8 pas 6onblue, 4eM y TPaaNLMOHHOM
BaKyyMWUPOBAHHON CTasn.

Cranb Z

YpesBbl4alHO JONIroBeYHas
N BbICOKOHaZleXXHasA cTallb

(-1 M=>8 YcranoctHasi LONroBe4HOCTb B TPU
pasa 6osblue, Yem y ctanm SUJ2

XOpOLLO M3BECTHO, YTO HEMETANIMHECKIE BKITHOHEHNS B 3HAYNTENBHOM
CTerneHn BO3OENCTBYIOT Ha YCTAIOCTHYIO AOMTOBEYHOCTb
BbICOKOYIEPOANCTON XPOMOCOEP KaLLEN NOALUMMHUKOBOW CTanu
(SAE52100, SUJ2), mpuMeHsieMoii Ans U3roToBAEHWSt MOALLNMHAKOB
Ka4eHVs. VcnbITaHnsa Ha 4ONrOBEYHOCTb MOKa3bIBAKOT, YTO OKCUOHbIE
HEMETaNNNYECKINE BKIOYEHIS OKa3bIBatOT 0COBEHHO HeBnaronpusTHoe
[EeNCTBME HA YCTaNIOCTHYIO OONrOBEYHOCTb Mpy kadeHnn. Ctans Z
C MEHbLLVM COAEPXaHNEM OKCUAHBIX HEMETANINYECKIX YaCTuL,
OEMOHCTPUPYET YAyHLLEHHbIE SKCMyaTaLUMOHHBIE XapaKTEPUCTUKN.

- XapakTepuctuku ctann Z
Cranb Z Npov3BOAUTCS MyTEM COKPALLEHNS KONMYECTBa
COAePXaLLVMXCS B CTaIN HEMETAIINHECKNX BKITKOYEHWUI, OKCUAO0B
N Opyrux NpUMeceit, Hanpumep, TitaHa unn cepsbl. MoawnnHUKK,
N3roToBMEHHbIE U3 Tako cTann, obnagatoT B 1,8 pa3 60mbLUnM
CPOKOM CNY>KObl MO CPABHEHWIO C MOALLNMAHNKAMM 13 OObIMHOM
BaKyyMWPOBaHHOW CTanu.

CO,U,ep)KaHI/Ie Kucnopopa B ctann n Cpok CHy)K6bI
Livkn

10°

o Cranb Z

® BakyyMupoBaHHasi CTaslb
151 NOAWNMHUKOB,
ucronb3yemasi BO
MHOIUX OTPACHSAX
NPOMBILLNIEHHOCTH.

Cpok cnyx6bl, Lig
3,

<

0 5 10 20 30
CopieprxaHue B CTan KUCIIOPOAA, NpoMuine

- Mpopykuunsa ns ctanu Z

Komnanumst NSK npumeHsieT
cTanb Z B Ka4ecTse
CTaHAaPTHOro Marepuana

14|NSK

B pesynbTaTe padpaboTku MHHOBaLMIOHHOM METOANKM OLIEHKM
OKCNOHbIX HEMETaJTTMHYECKMNX BKJTHOHEHUI U yCOBepPLLEeHCTBOBaHWA
npoLiecca N3roToBAeHUs CTan Mbl NOay4in ctanb EP, koTtopas
obecne4nBaeT YPe3BbIHaNHYO HAAEXKHOCTb MOALLNMHMKOB.

- XapakTepucTtuku ctanu EP
[MoAWWMHNKK, U3roTOBNEHHbIE U3 cTanm EP, o6napatoT NoBbILLEHHON
HaLEXXHOCTBKO, 0BYCMOBNEHHOM MUHMASTIBHBIMY KONEbaHNAMM CPOKa
cny>x6bl 6narogaps MPUMEHEHWIO HOBOW METOANKM OLIEHKM
1 3HAYUTENIBHOMY COKPALLIEHWIO COAEPXaHMs MPYMECEN.

- Co3pgaHue HOBOWM METOAMKU OLEHKN
[1ns ycoBEPLLEHCTBOBAHMSA MPOLIECCA OLIEHK OKCUAHBIX
HEMETaIIMHECKIX BKMtOYeHWA KomnaHms NSK pagpaboTtana ocobbii
meTon NSK-ISD2, koTopbili nofpalymeBaeT cUCTeMY aHanmnsa
N300PaKEHI 1 CreLyaibHYO TEXHOMOMIKO MPOV3BOACTBA CTaM.

- YCoBepLUEeHCTBOBaHWE TEXHOOMMIN N3roTOBAEHNSA CTanu
BkntoueHne sTon METOAMKN B TEXHOOMMIO MPON3BOACTBA CTa
3HAYUTENBHO YYHLLIMIO YUCTOTY MaTtepuana v no3sonmio
COKpaTUTb COAEPXXaHNe HEMETAIINIMHECKNX NMPUMECE MO
cpaBHeHWto co cTanbto Z. Ctanb EP cogep>XnT MeHbLLee
KOMMYECTBO KPYMHbIX YacTuL, YeM CTallb BaKyyMHO-OyrOBOro
nepennasa (VAR) nnm ctanb Z ¢ 06bI4HOM CTEMEHBIO OYUCTKM.

CpaBHeHNEe YMCTOT NOCPEACTBOM aHanm3a n3obpakeHni

200 200
— 180 SUJ2 EP 180 SuJ2z
S 160 3pm 40C. S 160 3pm  404C.
S 140 >5 pm 5C. S 140 >5pm 100C.
g 120 >10pm  0C. g 120 >10pm  8C.
8 100 [0} (5,5)ppm 8 100 (0] : (B)ppm
S 80 1200 Bup, g 80 1200 Bug
I I
E o :
Q 20 Q 20

o | o In
5 10 15 5 10 15

Pasmep OKWCNEHHbIX YacTu, PMm Pasmep OKWCNEHHbIX YacTuL, M
YcTanocTtHas [oNroBe4YHOCTb
WcnbiTaHne Ha noanoBepXHOCTHOE
oTcnavBaHne 4acTtuy,

90| Yenosus ucnbitanus (MoawmnHmk: 6206)
70| P/C:0.71

60| CkopocTb: 3 900 06/MuH

50| Cmaska:

MpuHyanTensHon

20| UMpKynsuurei

- Mpopykumsa na ctann EP

o ¢ Crans EP|
Crans Z

n HTerpanbHasa BepOATHOCTb
oTkasa (%)

Cpok cnyx6ebl (4)

MOAWMMHMKA OMOP LLAPUKO-BUHTOBbIX Nap



noaoNHUKOB

Yactb 1 ‘ Yactb 2 ‘ YacTtb 3 ‘ YacTtb 4 Yactb 5 YacTb 6 Yactb 7 ‘ YacTb 8

Cranb SHX obecneunsaeT paboTy NOALNMHUKOB B CBEPXCKOPOCTHBIX YCNOBUAX NPUMEHEHUS

TepmocTonKkas cTanb yBeNMYMBAET CPOK CNY>KObl NOAWMMHUKOB B CBEPXCKOPOCTHBIX YCIOBUAX MPUMEHEHUS.
(0 :1) %515 § YcTanoctHas gonroBe4HoCTh B 4 pasa Bbllle Mo CpaBHEHUo co cTanbio SUJ2 npu ckopocTu
6onbLen Ha 20%

- XapakTtepuctukn ctanu SHX
Ctanb SHX obnagaeT TakMMK e xapakTePUCTMKaMU TEPMOCTOMKOCTU, Kak 1 cTanb M50, koTopas ucnonb3yeTcs Ans
MpOn3BOACTBA MOALUNMHMKOB, NMpeaHa3Ha4YeHHbIX NS FaBHOMO Bana PeakTMBHOMO ABUraTens, rae Temneparypa gocturaet 300°C,
a TakXe HU3KUM KOIDMMDUUMEHTOM TPEHUSA, U B TO XKe Bpems oTnmyaetca oT ctanu M50 nyylwen nsHOCOCTOMKOCTBIO,
COMPOTUBIEHVEM 3ae4aHNIO 1 OONTOBEHYHOCTLIO.
Takolh ypOBEHb TEPMOCTONKOCTU B COHETAHMN C HUSKUM KOSMMOULIMEHTOM TPEHUS 1 CONMPOTUBIEHNEM BOABMBAHMIO MOHOCTHIO
COOTBETCTBYET XapaKTepUCTMKaM CTanu AN Npou3BoaCcTBa NOALLMMHMKOB A1 CBEPXCKOPOCTHbIX METaNNOPEXYLLIX CTaHKOB.
Homep nateHTa: 2961768JP

- IsHococTomKocTb
I3HOCOCTOMKOCTb NO TUNy MaTepunana VcnbiTaHne Ha n3Hoc
(McnblTaHWe Ha N3HOC ABYX LIMHAPUYECKNX POMKOB) [BYX LIMHOPUHECKNX PONMKOB
0.07 Harpyska
0.06 [ ® SHX
- osu2 /O ‘ / Cmaska
8 0.05 0
8 P Va
§ 0.04 :)/ Ycnosusi ucnbitaHmst
. .
g 0.03 / 7 06/ Dasnexune Ha nosepxHocTb: 800 mlMa
5 0.02 KoachduumeHT ckonbxerns: 30%
G 0.
Cmaska: BepeTeHHoe Macno (2 cM3/MuH,
© .01 —% P ( )
10 06/mMuH
0 .
0 500 1000 1500 2000 J Temnepatypa: KomatHas

PaccTosHne ckonbxeHus, M

- YCTONYMBOCTb K 3aedaHnto

McnbiTaHve Ha 3aepaHne B Cyxux YCNOBUAX (UCMbITaHWe 4 LapyKoB) VcnbiTaHne Ha 3aepaHiie B MacnsHO BaHHe (MCMbiTaHne 4 LLapukoB)
. 600 1600 McnbitaHne 4 wapukos
3 500 g
; NE Harpyaka
3 400 2 1200 |
T 300 B
3 4
S 200 =

o - -
o 100 o B0
s
3 H
g ° ||| 2
100 & 400
SHX M50 SuJ2 M50 SHX
Matepuan Martepuan
- YcTtanocTtHas AOJTTOBE4YHOCTb
VcnbiTaHre Ha NofnoBepXHOCTHOE VcnbiTaHne Ha NoBepxHOCTHOE
oTcnaveaHue 4acTuy, oTcnavBaHue YacTuy,
YucTbIi cMa304HbI MaTepuan 3arpsi3HeHHbI CMa304HbI MaTepuan

o ¥ T CR o - AL —

8 ool ®sHx | 8 o | @SHX L]

£ F-OsuJ2 £ r—OsuJ2 5 7

® oz 3 - ‘ -

o~ o Sz £ EMms0 H'} i

ay 5 o sl 4N R 50 Vi 1 i q
% =~ éf 4 7] © C ™ Ycnosusi ncnbiTaHns -
= 8 ¥ yl_<|>n05VIﬂ MCI'Ilbgl'zaoHGVIﬂ i g0 B T (MopwwunHuk: 6206) -
3§ (I opwnHMK: ) < [0y P/C: 0.28

g 10 4 pic:omm o 45 10 & ———— Temneparypa: 140°C 3
3 5 A Temneparypa: 160°C 3 §_ 5 7. CKOpOCTS: 4 900 06/MUH
Q CkopocTb: 4 900 06/MuH Q 7/ yda VIHOPOAHbIE YacTiLb!

8 / BenuumnHa cMazo4Horo | ,"3 /| TeeppocTb: Hv540

§ ; ‘ cnosi: (A): 5 § ’ ‘ Pasmep: 74-147 pm |

10 10? 108 10* 1 10 10? 10°
Cpok cnyx6bl (4) Cpok cny>6bl (4)

- Mpoaykuusa ns ctanm SHX

CeepxckopocTHast cepust ROBUST
L5 FNaBHbIX LLINVHAENER CBEPXCKOPOCTHBIX CTAHKOB
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Kepamuyeckue tena Ka4yeHusi

MeHbluee TennoBblgeneHne o6ecnevnBaeT CBEPXCKOPOCTHOE BpalleHne

Kepammyeckine rmbpuaHble NOALMMHUKA 0b6nagatoT psagoM MPeBOCXOOHbIX Pabo4mx xapak-
TEPUCTUK: TEPMOCTOMKOCTb, AJIUTENBHBIA CPOK CNY>KObl, MalbIl BEC, CHIPKEHHOE TEMIoBoe
pacLUMPEHnE, 3NEKTPUHECKOE CONPOTUBIEHNE. B CBA3M C STUM MX MOXXHO MPUMEHSTb 4715
peLleHnst 6ECKOHEYHOro YMcna 3a4ad Kak Usgenus u3 matepuana HOBOrO MOKONEHUS.
Bnaropaps komneteHTHOCTM NSK B 06nacti MaTepuanoBefeHVs U Npon3BOACTBa Mof-
LIMMAHMKOB, Mbl BbICTPO OTAAM MNPEanoYTeHne OOHOMY BUIY KepaMU4ecKoro Marepuana,
a UMEHHO HUTPUAKPeMHMIO (Si3N4), Ans N3roTOBMEHMS TeN Ka4YeHNst KepamMn4ecKnx rmbpua-
HbIX MOAWMWAHVKOB. MOPWAHbIE MOALWWMHMKKA C KEPAMUYECKMU 3NIEMEHTAMWU KaveHWst
3aCNy>KUM MPEKPACHYO penyTaLuio NOALUMMHUKOB, B KOTOPbIX CBEPXCKOPOCTb COYETaETCS
CO CBEPXTOYHOCTBLIO. Takas KOMOUHALIME XapakTepPUCTUK HEAOCTVIKMMA /19 MOALLUMMHMKOB
CO CTalbHbIMM 3/TIEMEHTaMU Ka4veHs.

MoTepwn npu anHamm4yeckom TpeHum (BT)

MoBbiweHne TeMnepaTypsl
Hapy>Horo kosbua, °C

16|NSK

Bbicokas CKOPOCTb 1 HU3KUIA YPOBEHb TernJioBbligeneHns

- Manbii Bec
MNocKonbKy NNOTHOCTb MaTepuana Ha 40% HUXKe, YeM y CTanun, LIEHTPOBEXHAA cuna, BO3OENCTBYOLLAsA Ha
ONEeMEeHTbI KaveHA, CTaHOBUTCA MeHbLLE, B Pe3ysibTaTe HYero yBesim4mBaeTcya CPOK Cﬂy)K6bI noaLumnnHmKa.

+ Hnakui KoahpUUMEHT NMHERHOro pacLunpeHus
Py IPUMEHEHUI HA BICOKOCKOPOCTHbIX OrnepaLsix, HECMOTPS Ha TO, YTO MOALLMMHNK CUIBHO
HarpeBaeTCs, HASKNIA KOSMMDULIMEHT JIMHENHOIO PacLUMPEHNst 0BeCneUYMBaET CHIPKEHNE NPeaBapUTENbHON
Harpysku 1 MeHbLLEee TENoBblaeNeHE.

- Husknin koaddbunumneHT TpeHns
CKOMbXXeHWe Ten KadeHust Bo BpeM4A ornepauin yMeHbLLIaeTCA, COOTBETCTBEHHO BblOENAETCA MEHbLLIE Terla.

Pac4yéTtHoe 3Ha4veHne TennoBbIAeNeHNs

500
400 -
300 -
Hpyroe
L BpawatensHoe
200 CKOSbXeHne
'mpockonuyeckoe .’
100 [~ TpeHwe kaveHus croneXeHne .
MeXxay Luapukamu
N AOPOXKamMmn I
KavyeHuss = S a e === =77
1 1 1

CKopoCTb, (06/MUH) x103

TemnepaTypa Hapy>XHOro KosbLa
Npw BbICOKMX CKOPOCTSIX 3KCMJyaTaumm

80
70 | —#— CranbHble LIapuKi

—A— Kepamunyeckue
60 LapVIKY

50
40
30
20
10

0 5000 10 000 15000 20000 25000

CKOopOoCTb, (06/M1H)

YpoBeHb
TEenNoBbILENEHNS
MeHbLLE, 4YTO
obecne4nBaet
paboTy Ha cBepx
BbICOKMX
CKOpPOCTSIX.

500

300
BpawarensHoe
CKONbXKeEHNe

200 -

TpeHue kavyeHus

100 - mexpy waprkamu
1 JOPOXKKaMu
KayeHust

400 Opyroe

[pockonnyeckoe
cKonbxeHne |
-

MoTepwn npu gnHammyeckom TpeHnm (BT)

CkopocTb, (06/MUH)

x10°

LLnuHaens NSK, koTopbiii gocTur 4 MUnvoHoB d, n npu
MCMNONb30BaHUN KEPaMNYECKMX LLIAPUNKOBBIX NOALLUMMHUKOB
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YcTON4YMBOCTb K 3aefaHunto

o CPaBHEHMIO CO CTallbHbIMW 3N1EMEHTAMW KaYdeHNA, KepaMNHeCKnNe 3N1EMEHThI obnapatoT 605bLUeR yCTOIZ“II/IBOCTbPO K 3aeaHnto.

3aepaHue

A

1
!/ MononHexne
CTtanbHble Lapuvku / |
/ I
/ |
1
I
- I

'

I
I
I
I
I
1

Kepamunyeckne
~d LIapuKu

MoBbileHe TeMnepaTypbl
Hapy>XHoro kosnbua (°C)

1 1
0 30

PesynbTar ucnbitaHus Ha nepeGoi nogayn cMasku (cex.)

MexaHoobpaboTka wnuHgenem NSK npu ncnons3osaHmn
LIAPVIKOMOALLMMHNKOB C KEPaMUYECKUMM LLIapUKamMu

KoHuesas ¢pesa: (16
O6pabatbiBaemMbli
matepuan: A5052
YacToTa BpaleHus:
20 000 o6/mMuH

2 500 cm3/MuH

Bbicokasi )XeCTKOCTb

Mopmy b ynpyrocTv Kepammn4eckinx LapukoB Ha 50% BblilLe, YeM Y CTallbHbIX, YTO AENaeT UX UaeasbHbIML A1 NMPUMEHEHS!
B LINMHAENSX CTaHOYHOro 060PYA0BaHUS, TPEOYIOLLIErO SKCMyaTaLMOHHbIX XapaKTEPUCTUK A1 XKECTKON PESKN.

30

65BNR10S (CTanbHble
Lapwvku) ’
= 65BNR10H 7
(Kepamndeckne  ~
= LuapuKm) ’
’
3 65BAR10S
8 20~ , (CranbHble Wwapukm)
’

B65BAR10H -

8 4 (Kepamuyeckue \, -
4 LIapuKm) -~
GSJ ’ -
I ’ - -
o 10 -2 ==
E y L
9] / P _-=
s s 65BTR10S
O P = (CranbHble wapukm)
4 65BTR10H
(Kepamuyeckuie Lapuki)
| I

0 I

1000 2000 3000

OceBasi Harpy3ka (H)

MexaHoo6pa6oTka wnuHaenem NSK npu ncnonb3osaHum
LLIAPUKOMOALLMIMHIKOB C KEPamU4eCKMI LLaprkamm

Topuosas cppesa: ¢80
O6pabatbiBaemMblit
matepuan: S50C
YacToTa BpalyeHus:
1200 06/MuH

504 cm®/MnH

Bbicokasi TO4HOCTb

OKCNepPTHbIe 3HaHMS 1 OMbIT KomnaHn NSK B 06n1acT Mpor3BoACTBa LLIAPVIKOB 1 POSIMKOB, a TakKe YCOBEPLLEHCTBOBaHME
npoLiecca CrneKkaHns 1 ynyyleHne ka4ecTBa UCMosb3yeMblx MaTepranoB no3sonsgeT NSK npon3BoanTb LLapUKN 1 POSIMKU eLLe

60onee BbICOKOW CTEMEHN TOYHOCTMU.

OvameTp wapuka: 9/32"
YBenuuenue: 50 000 pas

Kepamuyeckuin LuapukonoawmnnHuK

LLlaprkonoatmnHmnk
C KepammyeckumMm
LuapuKamu

KpyrnocTb kepammyeckoro Luapuka Trepen

o Bonbloe

; yBenuyeHne
(200 000 pa3)
O6opynoBaHue
LN5 U3MEPEHIs
OTKJ/IOHEHMS OT

-~ [onyck Ha OKpyrnocTsb
LMdyemoii 3aroToBKM

0.14 MKm

01mKkm/div CepuHoCcT!
POﬂVIKOI'lO,D,LL’VII_lHVIK
C KepaMn4eCKnmmn
ponmKamm
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CenapaTtopbl

Cenapartopbl U3 cneynanbHO paspaboTaHHOro nonmMmepa, obecneymnsatrowme
BbICOKNE CKOPOCTN U HU3KNIN KO DUNLMEHT TPEHUS

MMonMMepHble MaTepuanbl WWMPOKO MPUMEHSIOTCHA B MPOU3BOACTBE CenapaTtopoB MOALUMMHMKOB Bnarogaps CBOEW HU3KOWM mMacce
(NNOTHOCTL NoMMepa cocTaBnseT 1/6 MNOTHOCTU NaTyHW), NErkon opPMyEMOCTU N BbICOKOM KOPPO3UMOHHOM CTOMKOCTU. [onmmepsl
MOMYT UMETb MEHbBLLNIA KOIMDMULIMEHT TPEHWSA 1, COOTBETCTBEHHO, BbIOENATb MEHbLLIE TEMNOThl U 06/1a0aTb NOTEHUMAaNnoM paboTbl Npu
BbICOKMX CKOPOCTSX. [lonnmepbl TakKe MOryT UMEeTb U HU3KYHKO CTerneHb M3HOCA, YTO CMOCOOCTBYET YBENMHYEHWIO CPOKa Cry»X0bl
CMa304HbIX MaTepuanoB. PaspaboTaHHbI HaMy MONMMEPHbIA cenapaTtop OTAWMYHO MOAXOAUT AN MOALUMMHUKOB, UCMOMb3yeMblX
B LUMVHAENSX METAINOPEXXYLLNX CTaHKOB.

Cenapatopb! NS pagnanbHO-YNOPHbIX LWAPUKONOALWUMHUKOB

HanpaBnsiembiii wwapukamu nonmamugHbii cenaparop (TYN) WU3KNA YPOBEHb LUyMa

- CneupmanbHas KOHCTPYKLUMSt MO3BONSET YMEHbLUNTL KOIMMULMEHT TPEHWSA MOALLNMHMKA U CHU3WUTb YPOBEHb LLyMa.

- OPPEKTUBHOCTL AAHHOMO cenapaTopa AOCTUrasTCst MpU NCNOAB30BaHUM KOHCUCTEHTHOM CMaskn. CBOBGOAHOE BHYTPEHHEE
NPOCTPaHCTBO MOALIMMHMKA B 3TOM CenapaTope 605blle, YeM B cernapaTope, HanpaBiseMOM Hapy>KHbIM KOJIbLIOM, BCIEACTBNE HYero
NOSIBNIAETCHA BO3MOXKHOCTb YBENYNTL KOIMYECTBO CMAa3KM BO BHYTPEHHEN YaCTV NOALLUMMHMKA.

- Mpouenypa 3anMBKM CMa304HOro Matepuasna B NOALUMMHYK C Tak1UM CenapaTopoM QJIMTCA MEHbLLE, YEM Y MOALLNMHNKA
€ (heHONMONMMEPHBIM CEnapaTopoM.

/ \ CepxckopocTHble PYLLIM Cepus ROBUST

PesyanaT 3CKMyaTauMOHHbIX McnbITaHU cenaparopa

e " e T | Mopuwuntk: 65BNR10H-DB
lMpenBapuTenbHas Harpyaka nocne coopku:

5 60 |— —®— Cenapatop TYN [osuuoHHas npepsapuTensHas Harpyska 300 H
[eN$) Bup cmasoyHoro matepuana: KoHeucTeHTHas
2o cmaska A
8 g_ 50 Moabem TemnepaTtypbl B NOALWNMHIKE
2 3 ¢ cenapatopom TYN meHbLue, Yem
S8 40 B MOALINMHUKE C PEHOSbHBIM
o X CenapaTopoM Mpu CKOPOCTYW BPALLEHNS!
o © HWke 1.4 munnvoHa d,n

[
S o 30
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e %
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0 5000 10 000 15 000 20 000 25000 (06/mMuH)
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®deHOoNbHBIN cenaparop, HanpasisieMbl Hapy>KHbIM KoJibLoMm (T, TR) BbiCOKasA CKOpOCTb

- BpaLuarenbHoe OB/KEeHME HanpPaBsaeMoro HapyKHbIM KOSbLIOM cenapaTopa
MPW BbINMOHEHM BbICOKOCKOPOCTHbBIX Orepauuii 6onee yCTON4YMBO. \/

CranpapTtHble PYLLIM Cepusi STANDARD
CeepxckopocTHble PYLLIM Cepusa ROBUST
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Hanpasnsembiii Hanpaensiemblit ponvkamm Hanpasnsembiii Hanpasnsembii Hapy>XHbIM Hanpasnsembii LWapukamm
Hapy>HbIM KOMbLIOM MEXaHVYECKy 06PabOTaHHbIN  PONMKaMI cenapaTop 13 KONbLIOM cenapaTop 13 nonMammnaHbI cenaparop
heHoNbHbIN cenapaTop naTyHHbIA cenapaTop nonueHmneHcynbduaa nonvaupacupkeToHa (MO3K)

Cenapatopbl N ABYXPAOHbIX LWIMHOPUYECKUX POJIMKOMNOLLLNMHUKOB

Hanpasnsiembiin ponvkamun cenapatop U3 cneumnanbHO pa3paboTaHHOro noaumepa C BbICcOKOW
— nonudeHuneHcynbdupa (cenapatop TB) )KECTKOCTbIO

- ONTMasbHast B OTHOLLIEHWM MPOYHOCTU W TPEHNST KOHCTPYKLIMA cernapaTtopa, HanpassgeMoro POInKamMm.
- [peBoCXoOHbIE (PUBNHECKINE XaPaKTEPUCTVIKM BKIIKOHAOT BbICOKYKO MPOYHOCTL, YAAPHYHO BASKOCTb, M3HOCOCTOMKOCTL W YCTANIOCTHYHO
[ONrOBEYHOCTb MO CPABHEHMIIO C MONMaMUAHBIM MaTePUaioM, UCMOSb3YIOLMMCS 7St U3rOTOBJIEHVIS CEnapaTopOoB.

- Bbicokast TepmocTOnKocTb — Ao 220°C.

OByxpsgHble LMANHOpUYecKne
PONNKOMNOALLUNNHNKN
Cepuisi C BbICOKOI XXECTKOCTbIO

Cenapatopb! AN OgHOPSAAHbIX LUINHAPUYECKUX POSIMKONOALWVMHUKOB

- Ceepx-
Hanpasnsemblin Hapy>XHbIM KONbLIOM cenaparop us nonnadpupadupketoHa (cenapatop TP) CKOPOCTHbIE

- MuHnmaneHasa fgedopmaumsa cenapartopa obecneqmBaeT CTabunbHOCTb PaboTbl MPU BbICOKUX CKOPOCTSX.

- Bbicokast TepMoCTOMKOCTb — 0 240°C.
- MNpeBocxoaHas N3HOCOCTOMKOCTb U MUHUMAasbHas CMasKa.
- PU3NHECKNE CBOMCTBA BKITOHAIOT BbICOKYIO MPO4HOCTb, YAAPHYIO BA3KOCTL, W3HOCOCTOMKOCTbL W YCTaIOCTHYHO MPOYHOCTb.

CBepXCKOPOCTHbIE OHOPSIAHbIE
UMNNHOPUYECKNE POSIMKOMOALLNMHNKIA
Cepus ROBUST

MexaHun4yeckmn obpaboTaHHbIe NaTyHHbIe cenapaTopbl, HanpaBnsemMsle ponvkamu (MB, MR) YHuBepcanbHble

- Takol cenapatop 0bnagaeT NPeEKPaCHON TEPMOCTOMKOCTBIO, BbICOKOM MPOYHOCTBIO U XKECTKOCTHIO.
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KOMMOHEeHTbl NoALUNMHUKOB

CBepxTo4Hble noawmnnHuku NSK, narotoBneHHble n3 Hanbosnee nogxoasaLmx

MaTepuanoB 1 UMEeoLME ONTUMaNbHYIO BHYTPEHHIO KOHCTPYKLUIO

PapgnanbHo-ynopHbie wapukonoawunHuki (CtaHgaptHasa cepus / Standard)

20| NSK

- Cenapartop
Tena Ka4eHus . MNonnamuaHbiii
Kepamuyeckune DeHOobHbIN
SuJ2
Konbua .
SuUJ2
Tun Konbua Tena kayeHus Cenaparop
Tun SUJ2 SuJ2 SuJ2 Monmamig 46 (TYN)
Tun ¢ KepaMmm4ecKnMn ®eHon (TR)
wapukamy SuJ2 Kepamunyeckue
PapuanbHo-ynopHbie wapukonogwmnHuku (Cepus ROBUST)
Cenapartop
Tena ka4yeHus . e MonuamugHbiii
Kepamuueckune DeHObHbIN
SuUJ2 N33K
Konbua
SHX -
SuUJ2
Tun Konbua Tena KayeHus Cenapatop
S SuJ2 SuJ2
Monnamng 46 (TYN)
H SuUJ2 Kepamunyeckne ®eHon (T)
M33K (T42)
X SHX Kepamunyeckue




‘ '-IaCTb2 ‘

LnnuHppuyeckune poimkonogwmnnHUKn

- Cenapartop
nec
Tena Ka4eHus _ NayHs
SuJ2
Konbua o NN30
SuJ2 Tun Konbua Tena kaveHust Cenapatop
- MocC (TB)/
CTaHpapTHbI SuUJ2 SuUJ2 Narynb (MR)
_ Cenaparop
Tena Ka4eHus _ E:g‘:b
Kepamuyeckune
SHX N10
SuJ2
Tun Konbua Tena kayeHus Cenapatop
Konbua Y CTaHpapTHbI SuUJ2 SuUJ2 NatyHb (MR)
SHX
SuJ2 RS SuJ2 SuJ2
RX SHX SHX M33K (TP)
RXH SHX Kepamunyeckne
YnopHo-papguanbHble LWapuKonoaLWwunHUKA st onop LWapOBUHTOBLIX Map
_ Cenapartop
Monnamupg,
Tena ka4eHusi R NatyHs
SuUJ2
Tun Konbua Tena ka4eHust Cenaparop
Konbua . I
° TSl MPUMEHeHUst
SUJ2EP B cETaHKax SUJ2EP SuJ2 Monnamung, 66
SuUJ2
[Onsa npymeHeHns
B 060PYA0BaHNN Monnamug, 46/
TS Noa S0 Sl JNlatyHb
OaBneHnemM
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CBepXxTo4Hble NOALUMHUKN — HOMEeHKJ1aTypa NpoayKLuun

KomnaHusa NSK npou3BoguT HECKOIbKO TUMOB BbICOKOTOYHbIX NOALLUMMHNKOB, BKO4asi
NOALINMHNKN C yNyYlWeHHbIMU pabovnmm xapaktepuctukamm cepum ROBUST™,
cneunanbHylo Cepuio NOALWNMNHUKOB AN YHUKAlbHbIX U CneyMann3npoBaHHbIX YCI0BUN
NPUMEHEHUS, a TaKXXe CTaHOAPTHYIO CEepuio NOALNNHUKOB.

BbicOKOTO4YHbIE pafnanibHO-YNOPHbIE LLAPUKOMOALUNIHNKM

CrtaHpapTHas cepus
BasoBble cepum BbICOKOTO4HbIX MoawmnHukoB NSK, nponssogmmble no ctaHaapTy ISO.

- Cepum 70xx, 72xX, 79X
- Tpu Tvna yrna koHTakTa: 15° (C), 25° (A5), 30° (A)

- [1Ba Tvina KOHCTPYKLMM cenapaTtopa: B 3aB1CMMOCTY OT TPEOOBaHWIN MPUMEHEHIS MOXHO BbIOpaTh
dheHonbHbIN (TR) nnmn nonnammarbin (TYN) cenapatop

CBerCKOpOCTHbIe pagunanbHO-yNopHbI€ LWapuKonogLWnnHNKn Cepvm ROBUST
Cepust ROBUST (BNR, BER)

MMOAWNMHNKM C yNyYLIEHHBIMU PaboHMMM XapakTePUCTUKaMK, pa3padboTaHHbIe 419 BbICOKOCKOPOCTHbIX
onepauui nNpy HebobLLOM NogbemMe TemnepaTypsl. [NpegHasHaueHb! s onepaLmin CBEPXTOHHOM
MaLLUMHHOM 06paboTKM 1 PaboTbl B CBEPXCKOPOCTHOM PEXMME.

- [OBa Tvna yrna koHTakTa: 18° (BNR), 25° (BER)

- [IBa Tvna matepuana N3roToBeHVS LWAapUKOB: CTaulb (TN S) 1 kepamuka (Tun H n X)

- [1Ba Tvna KoHCTPYKUUn cenapatopa: deHonbHbIn (T) nnmn nonnammgHsin (TYN) cenapaTop, B 3aBUCUMOCTM
OT 3KCMIyaTalUMOHHbIX TPeboBaHWIA

- MogwmnHrkm cepun ROBUST MOMyT MPUMEHSTBCSA B CBEPXCKOPOCTHbBIX Onepaumnsx (Cebiwe 3 MaH d.n)

PapnanbHo-ynopHbie WapuKonoaWnnHUKN C YNJIOTHEHNEM

CneunanbHasa cepusi

MoAWVNHUKA NPEABaPUTENBHO 3aMONHEHbI CMa3KOM 1 3aKPbIThI YNIOTHEHUAMM, HTO O6NerYaeT yxon,
3a HMK. [oOXOAsT ANs MPUMEHEHS B LUNVHAENAX METANOPEXYLLMX CTAHKOB.

- CTaHfapTHas cepust CBEPXTOYHbIX PaaVanbHO-YMOPHbIX LLAPUKOMOALLMMHNKOB
- Cepust ROBUST - CBEPXCKOPOCTHbIE PafnaibHO-YMOPHbIE LLAPUKOMOALLMIHAKA
- drnana3oH BHyTpeHHWX anameTpoB: 30-100Mm B cepuisix ISO 10 1 19 (70xx 1 79xx)

BbICOKOCKOPOCTHbIE YNOPHO-paanasnbHbie Cepusi ROBUST
LLIAPUKOMOALUNMHUKM

Cepuss ROBUST (BAR, BTR)

[MOALMMHVKIA C BbICOKOW XXECTKOCTBLIO A5 MPUMEHEHNS B TOKAPHbLIX CTaHKax.

- Opa Tna yrna koHTakTa: 30° (BAR), 40° (BTR)
- [Ba B1aa matepmana n3rotoBneHus LaprKoB: cTasb (Tvn S) 1 kepamuka (tun H)

CBerTO‘-IHbIe papuasibHO-yNopHbI€ lWapukonoaLlnnHNKn Ceplllil ROBUST
Cepust ROBUST (BGR)

Bbicokonpoun3soanTeibHble NOALLMMHWKN, CneumansHO paspa60TaHHb|e 0119 onepaunii BHyTPEHHErO
UJJ'IVId)OBaHI/IH N NpUMeHeHNA B BbICOKOCKOPOCTHbIX ABUraTeNsAax rnog Npy>XMHHbIM npeaBapuTesibHbIM HaTAroM.

- [lnana3oH BHYTPEHHNX AMaMETPOB: ¢6-25 MM, yron KoHTakTa: 15°

- [1Ba B1aa matepuana nsroToBleHrs LWapmkoB: cTanb (Tyn S) 1 kepamuka (Tun H n X)
- HepasbemHblin T1n

- YHMBepcassHble kombuHauum (DU n SU)
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Cepua ROBUST — aT0 cepuisi CBEpXTOHHbIX NOAWMNHUKOB NSK € yyyLLEHHbIMI paboUvMmn XapakTepucTUKamm.

CBepXCKOPOCTHbIe OOQHOPSAAHbIE

unnnHppuyeckue posamnkonogamnHuKn Cepust ROBUST [

Cepuss ROBUST CraHgapTHas cepus

LinnnHapryeckie NoALLMMHIKIA C YAYHLLEHHBIMA PaBOHMMMN XapakTepucTKamm, pa3paboTaHHble crneumansHo
[t CBEPXCKOPOCTHbIX OrepaLii, HanpuMep, B LWMMHAENSX 06pabaTbiBatOLLMX LIEHTPOB.

- [Ba Byba Matepviana u3rotosneHust cenapartopa: natyHs (MR)M 1 MO3K (TP).

- Tpu BYAa MaTepuana U3roToBNEHNS POMKOB: CTaulb, SHX 1 kepammka

- CBEPXCKOPOCTHbIe NoALMnHMKL ceput ROBUST KoHCTpyKLm RXH MoryT npumMeHaTbes npu 3 MiH d. n
M Cenapatop MR 1cnonb3yeTcst B CTaHOAapTHOM cepumn

Ll,Byxpﬂ,qule unnnHapunyeckne posimkonogLlunHnkKn CranpapTHas cepust

Cepusi C BbICOKOI XKECTKOCTbIO

MoAWMNHVKL 3TON cepun obecneumBaioT BbICOKYIO XXE€CTKOCTb MNPW BbICOKOCKOPOCTHOM peXxnMe
NPUMEeHeHNs, Hanpumep, B WNHAOENAX TOKapPHbIX CTaHKOB.

- [Ba B1Oa MaTepviana n3roToBneHust cenaparopa: natyHs (MB) n MNeC (TB)
- CTaHgapTHas cneumdurkaums E44: cMa304Hble OTBEPCTUS 1 KaHaBKa B HapPy>KHOM KOSbLE

YnopHo-paauanbHbie LWapUKOMNOALWUMHUKA OJ1s1 Orop

CneupansHas cepusa
LUAPUKOBUHTOBLIX Nap

,D,J'IH NpUMeHeHnA B CTaHKax

YRNOPHbIE NOALUMMHNKM C BBICOKOWN »KECTKOCTbIO, paBpa6OTaHHbIe crieumanbHO Ang NpUMEHeHrA B onopax
LLIAPOBMHTOBbLIX Nap MeTannopeXXyLLmnx CTaHKOB.

- Yron koHTakTa: 60°
- YHMBepcasibHbl MO S0ObIM TPEOOBAHNSM K XKECTKOCTU U CPOKY Cy>KObl

- TakKe BbIMyCKarTCA MOALUMMHUKM, NPEABaPUTENBHO 3arOHEHHbIE CreLVanbHON CMasKol
- HoBas cepuist 3TX NOALMMHNKOB C KOHTaKTHbIM YMIOTHEHNEM 11 BOJOCTONKOM CMa3KOoW

YnopHo-pa,qmaanble LapukonogwnnHUkKn ans orop

neynanbHasa na
LIAapOBUHTOBbIX NMap CneuvaneHas cep

[na o6opynoBaHnsa MHXEKLVOHHOMO NPeccoBaHns

KOHCTpYKUMS ¢ BoNbLUEN rpy30N04bEMHOCTHIO 06eCneYMBaET B NATb pa3 b0bLUNA PACHETHbBIN CPOK
CNy>XBbl MO CPABHEHNIO C OObIYHBIMU MOALLMMHUKAMW 418 OMOP LLIAPOBMHTOBBIX Map, MPUMEHSEMbIX
B CTaHkax. Konm4ecTBo psifoB MOXET ObITb YMEHBLLLIEHO.

- bonee npocTtas akcnyaTauusi o CPaBHEHMIO C KOHNHECKUMU POSIMKOMNOALLIMMHUKAMUW U YIIOPHBIMA
cheprHeECKMI PONMKONOALLMMHMKaMI Bnarofapst HePasdbeMHOM KOHCTPYKLMN

- OnTnmManbHas KOHCTPYKLMS LWapnKoB obecnedmBaeT 60nee HU3KUA MOMEHT BpaLLeHUst
- YHMBepcaribHbl Mo No6bIM TPEOOBaHNSM K XKECTKOCTM 1 CPOKY CIYy>KObl

BbICOKOTOYHbIE paguasnbHbie LapUuKonoALWNMHUKN

& o CneuyuanbHas cepus
(c rny6okoii KaHaBKo) H P

Cneu,maanaﬂ cepusa
MoaxoOaT ANnst BbICOKOCKOPOCTHBIX U1 BbICOKOTOYHbIX ABMraTesen.

- [IBa Tvna cenaparopa: nonMaMnaHbIi cenaparop, Hanpaensemsin Wwapukamm (T1X, TYA)

s - [ BecluymHasi paboTa, HU3KMIA YPOBEHb BUOpaLn
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CBEpXCKOPOCTHbIE PaANabHO-YNOPHbIE LWAPUKOMOALNMHIKY

KOHCTpyKUMA 3TUX NOAWMUMHMKOB 06ecneunBaeT BbICOKOCKOPOCTHYO paboTy 1 HU3KUK
ypoBeHb TennosbigeneHus — Cepua ROBUST

Hn3Kunin ypoBeHb TennoBbloeneHns

Bbicokast ycTon4MBOCTb K 3aefaHunio

Mpenmylectea

YnydweHHas TemnepaTypHasi CTabuibHOCTb

A W DN =

YcTon4mesocTb npn pa60Te Ha BbICOKNX CKOPOCTAX

yJ'Iy“ILIJeHHbIe SKCrJiyataunoHHbIe
XapaKTepUCTUKN Tun Spinshot™ I XE

KOHCTPYKLUWS C BO3AYLLHO-MaCHsHOM
CMa3KOoW 06EeCTEYNBAET CHIDKEHNE YPOBHSI
Luyma, BCIEACTBME YEero STv MOALUMMHMKA
MOryT MCMOMb30BaThCs Ha Onepauusx,

rae TpebyeTcst HUSKWI YpOBeHb Lyma

- MaTepvian BHyTPEHHEro/Hapy)KHOro KoneL:
TepMocTolkas cTanb SHX

- Kepamunyeckime LLapukm

- Beibop cenapaTopa B 3aBUCUMOCTY OT
TpeboBaHWIN K CKOPOCTU:
Hanpasnsemblin Hapy>XHbIM KOMbLIOM hEHONBHbIN
cenaparop — A0 2.5 MiH d_n
M33K cenapatop, HanpaBsemblii Hapy»KHbIM
KOMbLIOM — CBbilWE 2.5 MH d_n

Cepus ROBUST, tun X
BblcokonpounasoauTesbHbie MOALLIMMHYKN, obnagaroLLme
BbICOKOW N3HOCOYCTONHMBOCTBIO Y COMPOTYBEHVEM
3aefaHnio Npu paboTe Ha BbICOKMX CKOPOCTSX

- MaTepwvian BHyTPEHHero/Hapy>xHOro KoneLl: TepMOCTOVKas
cTanb SHX

- Kepamuyeckuie Lapvikv

- Hanpasnsemblin Hapy>XHbIM KOMbLIOM (DEHOSbHbI
cenapartop

Cepus ROBUST, tun H
Bblcokoka4ecTBeHHble MOALUMMHNKM, 0becrevmBatoLLme paboTy
Ha BbICOKVIX CKOPOCTSIX U HU3KUI YPOBEHb TEMIOBbIAENEHNS!

- MaTepwuan BHyTPEHHero/Hapy»XHOro KoneLy: cTab

- Kepamunyeckme Lapvkim

- Bblbop cenapaTopa B 3aBYCHMOCTYM OT TPeBOBaHMN MO CKOPOCTY:
Hanpaensembin Wwaprkamy nomammaHbIn cenaparop: Ao 1.4 miH d n
Hanpasnsemblin Hapy>XHbIM KOSIbLIOM (heHONbHbBIN cernapaTop: CBbILLe
1.4mHd n

Cepus ROBUST, tun S

CranbHble LapunkonoaLUnnHUKM no ONTUMasbHOW LiEHe

- Matepwan BHyTPEHHEro/Hapy>XHOro KoneLl: cTanb
- CTanbHble LWapyikv
- Hanpasnsembliin Wapykamy nonvamuaHblii cenaparop Bbicokas CKOPOCTb

e

24/ NSK



YacTb 1 ‘ YacTtb 2 ‘ YacTtb 3 ‘ YacTtb 4 Yactb 5 YacTb 6 Yactb 7 ‘ YacTtb 8

Xapaktepuctukn cepun XE

- BbICOKOCKOPOCTHbIE XapaKTepuUCTUKK (Npu YCTaHOBOYHOM NpegHaTsre)
Mpy yCTaHOBOYHOM MPeaBapuUTENbHOM HaTsre 0becnevmBasTCs BbICOKOCKOPOCTHas paboTa
[0 2.5 MH d_n Npun OXNabkAeH BOAsHOM pyBallkomn (MakcuMasbHO 2.7 MiH d. n 6es Takoro
OXNTKOEHNS).

- BecwymHas pabota

Ha 3-5 b Tvwe, 4em npu 06bIMHOM CMa3biBaHWM BO3OYLLIHO-MACAHON CMa3KOW.
- MNonoxxeHne

CoxpaHsieT YCTOMYMBOCTb Kak M BEPTUKaIbHOM, Tak 1 FOPU30HTaNIbHOM MONOXKEHWW LWUNUHAENS.
- MeHbLUniA pacxopn Bo3gyxa

Pacxop Bo3ayxa MoXeT 6biTb 1/3 Mo cpaBHEHNIO C 06bI4YHBIM CMa3blBaHMEM BO3[YLLIHO-MaCSIHOM
CMa3sKou.

AHanuTn4eckue gaHHble

[ns TOro YTobbl YCTAHOBWTL OMTUMaUTBHBIE TEXHUHECKIE TPEOOBAHMS K KOHCTPYKLMM, COBPEMEHHAs MporpaMmMa aHanmaa yHmThIBaET CKOMbXEHME
BHYTPW MOALLMMHUKA 1 MOLEMPYET NOBbILLEHVE TEMMePaTypbl. 3a CHET YMEHbLLEHHOrO TennoBblaeneHns noawmnHnkm cepum ROBUST obnapaiot
60onbLUel CTabUNbHOCTBIO MO CPABHEHWIO C MOALLUMMHMKaMI OBbIMHBIX CEPUI.

TennoBblgeneHne Npu cMasbiBaHUN KOHCUCTEHTHO CMa3Komn [NoBbILLEHVE TEMNEPaTYPbI HAPYXXHOTO KOJbLA MPY CMa3biBaHWM KOHCUCTEHTHOM CMa3Koi
AHanutuyeckoe 3HaveHue (¢ 65 mm) PesynbTtat ncnbitanus (¢ 65 Mm)
140 - 50 ‘
= is
@ 1208 =9 sl
2 100t 2w
I CraHpapTHble NOAWMMHUKN g 3 30+
g 80 F\ s 5 CraHpapTHble NOALMNHUKN
[0} o 2 u\
L -
£ 60 oo 20f
n Bl
g aor :3
[~ L Cepust ROBUST 3 X 101
2 20 33 Cepwsi ROBUST
o g
1 1 1 1
0 oI O
0 5 10 15 20 = 0 5 10 15 20
CkopocTb (06/MrH x 10%) CkopocTb (06/MrH x 10%)
[aHHble ucnbiTaHuin
TemnepaTypHble AaHHble NPV CMa3blBaHNWN KOHCUCTEHTHON CMa3Koii TemnepaTtypHble aaHHble Spinshot™ 11
60 T 80 T T T
3 _ —#—Tun X }I 3 _ 70l 8 C oxnaxpeHvem Kopnyca -
% %.J 50— Tun H g‘. (Q) Bea oxniaxaeHusi kopryca
© —o—Tun S f / 5< eo[ |
% g’. 40 | % g | MoawwmnHuk: 65BNR10XETDB
5 é MopwwunHuk: 65BNR10-DBB / E é 50 MpepBapuTtenbHas Harpyska
'a_) g 30 | MpeasapuTensHas Harpyaka E g 40 |— nocne c6opku: 200 H ‘ )
® O nocne c6opku: 300 H / o O 301 MeTop cmasblBaHus:
$6 20[ Meronc : o A $6 VG32, 0,03 cM3/8 M, 2 Hacapkn | ot
¢ g cmazka MTE s 20 ‘ i f Il
33 10 33 — i
gg ‘_T/ 3 g 10
0 g P n g *,/’*"r
oI 0 T CKopocTb o T 0 CKopocTb
= 0 5000 10 000 15 000 20 000 25000 O6/MUH = 0 5000 10000 15000 20000 25000 30000 35000 O6/MUH
L 1 1 1 1 X106dmn L L L I X106dmn
0 0.5 1 1.5 2 0 1 2 3
TemnepaTypHble AaHHble NPy CMa3biBaHUN
BO3[YLLUHO-MaCNsHOW CMa3Komn CpaBHeHVE yPOBHEii Lyma
50 T 88 T T
3~ —&— Tyn X 86l ——Tun XE (Spinshot™ II)
> O 4l Tun H & —®—Tun X
Sy MoawwnHuk: 70BNR10-TDB /. T 8 /;
g g 30— MpensapuTtensHas Harpyska i © 82
s S nocne c6opku: 150 H / I3 80 //
- X [ MeTop cmasbiBaHus: VG22, ‘ “dl 3
g g 20 0,03 cm*/8 MuH, 2 Hacapku L/./ % 78
§ ; o C oxnaxpeHvem kopnyca | A g 76
25 — T & -
ez 0 1 CKOpOCTh 72 4 CKOpOCTL
0 5000 10000 15000 20000 25000 30000 35000 O6/MMH 0 5000 10 000 15 000 20 000 25000 OO6/MUH
. : s L x 108 dpn . w . . ‘ x 10° dyn
0 1 2 3 0 0.5 1 1.5 2
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BbicOKOKa4eCTBEHHbIE LUIMHAPUYECKMNE

KoHCTpyKums aTuX NoALWMNHUKOB obecnevnBaeT paboTy Ha BbICOKNX CKOPOCTSIX
N BbICOKYHO XK€CTKOCTb

1 Huskunin YPOBEHb TEMNOBbIAENEHNA

rl pe|/| MyLI_I‘eCTBa 2 YnyulweHHas conpoTUBASEMOCTb 3aefaHiio

3 CrabunbHas paboTa Ha CBEPXBbLICOKVX CKOPOCTAX

yJ'IyHLIJeHHbIe SKCrJiyatalunoHHbIE
XapaKTEPUCTUKN CBEPXCKOPOCTHbIE OAHOPSAAHbIE

26| NSK

uunnHgpuyeckne
ponnkonoaLwnnHUKN

Cepusa ROBUST, tun RXH

[MpeBoCxoaHble TEXHNYECKIME XapaKTEPUCTUKN,
obecneumBaroLLe ONTYMASbHYHO YCTOMYMBOCTb
K 3aefaHuio Mpu paboTe Ha CBEPXBBLICOKNX
CKOPOCTSX

- Matepuan BHyTPEHHEr0/Hapy>KHOIO KOJELL:
TepMocTolikas ctanb SHX

- Kepamundeckine ponvkm

- Hanpaensiembiii Hapy>XHbIM KOJbLIOM
cenaparop 13 nonmmepa MoK

CBEepXCKOPOCTHbIE OAHOPALHbIE LWINHAPUYECKNe
poankKonoALuNNHUKN

Cepusa ROBUST, tun RX

[MpeBOCXOAHbIE TEXHNHECKYIE XaPaKTEPUCTUKV B COYETAHMM C U3HOCOYCTONHMBOCTHIO
1 COMPOTUBEHNEM 3aefaHNio NPy paboTe Ha CBEPXBBICOKMX CKOPOCTAX

- Matepuan BHyTpeHHEero/Hapy»xHoro Konew,: TepMocToikas ctasib SHX
- Ponvkn 13 ctanmn SHX
- Hanpasnsiemblin Hapy»<HbIM KONbLIOM cernapaTtop 13 nonmmMepa MNoSK

,U,ByXpﬂAHble unnnHopunyeckue poJsimkonoawunHukKn
Cepuisi BbICOKOI XXECTKOCTU
Cepusi NOALLUMMHUKOB C YAYHLIEHHBIMY PaB0Y MM XapaKTepUCTUKaMM
1 CenapaTopoM V3 HEAABHO Pa3pPaboTaHHOro nomMepa
- Matepuan BHyTPEHHEro/Hapy>KHOro KoneL: cTaslb
- Hanpasnsiemblin ponvikami cenapaTop 13 noandeHuneHcynbhuia
VN HarnpaBnseMbli POSIMKamy NaTyHHbIA cenapaTtop
(Bblbop 3aBUCKT OT SKCMIyaTaLMOHHbIX TPEOOBaHWIA)

CBEpXCKOPOCTHbIE OAHOPALHbIE
unnnHpgpuyeckune ponmkonogwunHnkKmn

Cepus ROBUST, tun RS

STV NOALLMMHUKA 06eCneqnBatoT peHTabesbHYI0 SKCnyaTaLmio
Ha BbICOKMX CKOPOCTSIX

- Matepuan BHyTPEHHEro/Hapy>KHOro Kosew: CTalb
- CTasibHble PONMKM
- Hanpasnsiemblii Hapy»XHbIM KOSbLIOM cernapaTtop 13 nonumMepa MNasSK

O,qupﬂ,qule unnumHgpuyeckne posinkonopLnnHUKn
CraHgapTHas cepus
[MoAWMNHYKN CTaHAAPTHOrO TWMa C laTyHHbIM CenapaTopoM

- Matepwuan BHyTPeHHero/Hapy>KHoro KosneLl: CTasb
- Hanpasnsaembin ponnkamv naTyHHbI cenaparop

Bblcokasi cKopoCTb

L



poiaunkonoaLNnHUKA

YacTb 1 ‘ YacTtb 2 ‘ YacTtb 3 ‘ YacTtb 4 Yactb 5 YacTb 6 Yactb 7 ‘ YacTtb 8

XapaKTepI/ICTI/IKVI ABYXPAAHDBIX UWNNNHOPNYECKNX POJIMKONOALUNMHUKOB C BbICOKOW >XECTKOCTbIO

- YBENNYEHHbI CPOK 3KCryaTaummn noaumnnHmika
CenapaTtop 13 creuyanbHo paspaboTaHHOro NonvMepa NonmdeHuneHcynbdnaa obnagaeT TEPMOCTONKOCTLIO 1 06ECNeUMBaeT BbICOKYHO
XECTKOCTb NOALLIMMHMKA. [10 CPaBHEHMIO C NaTyHHbIM CEMapaTopoM 3TOT CernapaTop yaanseT YacTuLbl USHOCa, TeM CaMbIM YBeNnynBas
pecypc cMasku.

MoBbiweHne TemMnepaTypbl HAPY>XHOro Kosibua

MpepenbHas CKOPOCTb npv cMasbliBaHNN KOHCUCTEHTHOWN CMa3Koin
. 15000 30 T T T T
I
§ _ ~—#— [NopWwunHKK ¢ cenapaTopom 13 Hosoro nnactuka (MdC)
S a G 25 (= lMoAWwnnHYK ¢ cenapaTopom 13 06bI4HOro NnacTuka (nonvamunaa) —|
o 59_, MoawwmnHuk: NN3019 l
g 10000 - % % 20 qu CMa304HOro Matepuana: 4
el 0,85 MJH dmn % 2 OHCUCTEHTHasA cMaska
Q ) 3a3op nocne ycraHosku: 0 pm 1
9] Lx 5 A
S o
2 2 / /
3 52 / _/l
£ 5000 3% 1 /c( —
S 3o
3: Konbua n ponvku: Ctane 8 ‘;E 5 /
8 CmasblBaHne KOHCUCTEHTHOW CMa3KoiA =
C
0 1 1 1 1 1 1 1 1 1 1 1 0 CKOpOCTb
60 65 70 75 80 85 90 95 100 105 110 0 2000 4000 6 000 8 000 10 000 12000 (06/MuH)
BHyTpeHHuiA gnameTp (Mm, L ! ! x 10° d,n
yTP A P (Mm) h o8 5 i

XapakTepuCTNKN CBEPXCKOPOCTHBIX OOHOPAAHbIX LWANHAPUYECKNX PONIMKONOALWNMHNKOB cepun ROBUST

- Huakunin ypoBeHb TennoBbigeneHns
BHYTPEHHSAS KOHCTPYKLMS 1 YyYLLIEHHBIN MaTepuan cenapaTtopa 06ecneuvBatoT HUSKUIA YPOBEHb TEMTOBbIASIEHS.

- YCTON4YMBOCTb K 3aegaHunto
MoawmnHmkm TMnoB RX 1 RXH narotaenveatoTest U3 ctanv SHX, 6narogaps Yemy yny4iaeTcst COnpoTUBISEMOCTb 3aefaHuio.

- CNocobHOCTb paboTbl HA BbICOKMX CKOPOCTSAX
Cenapatopbl noawmnHukos Tunos RS, RX n RXH naroToBneHsl n3 TepMocToikoro matepuana No39K, npeaHasHa4eHHoro ans padoThbl
Ha CBEPXBbICOKMX CKOPOCTSX (CBbile 2,5 MH d_ n).

MoBbILLEeHWEe TeMNepaTypbl NpY cMasbiBaHUU

MpepensHas cKopocTb BO3[YLLUHO-MaCNSHOW CMa3Kom

40 000 70
E 35000 F _ | Ycnosus nenbitaHus
= Z . 80 Mopwwmkuk: N1014RXHTP
B 30000 Tun RXH: 2,2 mnH d,n E’g MeTop cmasku: BosayLwHo-macnsHas (VG22)
o 8 @ 50| 3asop nocne ycrarosku: 0 im
G 25000 o
2 S5 4

[
S 20000 - [ f
e 282 3 e
X 15000 -
S Tun RS: 1,4 MaH d.n § z _,.r"{
2 10000 33 i
g 82 =
g 5000~ MacnsHO-BO3AYLLHAs CMaska C 10
[
0 ! ! ! : 0 CKOpOCTb
40 50 60 70 80 90 0 5000 10000 15000 20000 25000 30000 35000 40000 (06/MuH)
BHyTpeHHWiA gnameTp (Mm ! . - . L L ! L— x 10°d,n
VTP A P (Mm) 0 0.5 1 15 2 2.5 3 35
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BbICOKOCKOPOCTHbIE YIOPHO-paauanbHbie
LLAPUKONOALUNMHUKN

Cepust ROBUST

MoAwnnHNKN € yny4leHHbIMK pabounmmn xapakTtepuctnkamm, codetarowme B cebe
CNOCOBHOCTb PaboThbl HA BbICOKUX CKOPOCTAX U BbICOKYHO XecTKocTb — Cepusi ROBUST

1 Cnoco6HocTb paboThl Ha BbICOKMX CKOPOCTSAX
2 Huskuii ypoBeHb TennosblaeneHns

Mpenmylectea

3 Bblcokasi TOMHOCTb

BbICOKOCKOPOCTHbIE YNOPHO-paguanbHbie
LIAPUKOMOAWUMHUKA

Cepust BTR10

Yron koHTakTa 40°, BblCOKasa oceBas
JKECTKOCTb U HU3KUI YPOBEHb
TennoBblaeneHns. BsarnmosameHsieMbl

¢ nofwmnHvkammn cepumn TAC.

BbICOKOCKOPOCTHbIE YNOPHO-paguanbHbie
LLIAPUKOMOALWMNITHUKA

Cepus BAR10

Yron koHTakTa 30° obecrneymBasT
CMOCOBHOCTL PaboThbl HA BbICOKMX
CKOPOCTSX. B3anmosameHsembl

¢ noAwmnHvkamm cepuin BTR 1 TAC.

[ByXpsfHble yNopHO-paavasibHble
LLIAPUKOMOALUNMHUKA

Cepusa TAC

Yron koHTakTa 60° 1 4YpesBblHanHO
BbICOKasi 0CEBast XKECTKOCTb.

- BblcOKasi TOMHOCTb

XapakTepucTUKKN yrnopHo-paauanbHbIX LWAapUKONOALWUIHUKOB

TepmoanemeHT

TepmoanemeHT

BHaro,u,apﬂ BbICOKOW CTEMEHN TOHHOCTN 3T MNOALUMMHUKA UAEaNbHO

noaxoadaT ond npuMeHeHna B LUNNMHOENAX TOKaPHbIX CTAaHKOB.

- BsaumosameHseMocTb

[N ynyyLeHns XapakTepUCTUK YCTOMYNBOCTI LUNMUHASS MOALLUMHAKA

cepuin BTR 1 BAR MoryT 3ameHsaTbCs NoaumnHmkamm cepum TAC

npv MUHUManbHoOM Moandrkaumm WwnnHaens. (CM. pyUcyHOK cnpasa.)

[aHHble Npy cMasblBaHUN KOHCUCTEHTHO CMa3Kou

25—

20 X

& X A 100TAC20X (0,=60°)
5 M 100BTR10STYNDB (0,=40°)
S X 100BAR10STYNDB (0,=30°)
CmasblBaHe KOHCUCTEHTHO cmaskoii (Isoflex NBU15)

0 1 1 1 1 1 1

0 1000 2000 3000 4 000 5000 6 000

L I I I I I I I I

0 10 20 30 40 50 60 70 80

lMoBbILLEHe TeMnepaTypbl
Hapy>Horo kosbua (°C)

7 000
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CKopocTb
(06/MuH)

x 10*d,n

CwmetLLeHre no ocu (Um)

100BAR10STYN
100BTR10STYN

h L= | :
100TAG20X NN3017KR 1

4 NN3020KR | 5

KOHCTPYKUMSi NCMbITaTeNIbHOrO MexaHnama

OceBas Harpyska n cMeLLleHne no ocun

25 -

20
cyf?’@
15 $o‘é\
& )
e
08‘?‘\06 % (0:=8%)
5 A= qoTAC2Y

0 1 L L L L
0 2000 4000 6000 8000 10 000

OceBasi Harpy3aka (H)



CBepxTo4Hble paguanbHO-yNnopHble
LLaPMKOMNOALUNMHUKHA

BbICOKOTO4YHbIE N [,ONrOBEYHbIE NOAWUMHUKA ONs LWWNUHAENEN BHYTPEHHErO
wnncosaHus — cepuss ROBUST (BGR)

1 OntnmanbHas BHYTPEHHAA KOHCTPYKUUA

M peun MyLIJ‘eCTBa 2 TpocToe obpalLleHne brarogapst Hepa3beMHO KOHCTPYKLIM

3 LLnpokuii BLIGOP KOMMOHOBKI C YHUBEPCAbHON KOMBUHALMEN

Xapaktepuctukn cepum BGR

- OnTManbHast KOHCTPYKUNS
OnTMarnbHasi KOHCTPYKLMS HanpaBiseMoro Hapy>KHbIM KOJIbLIOM cenapaTtopa obecrneqvBaeT
YyHLLEHHOe CMasbiBaHue NoaLMnHuKa. Ons cTabuibHOM Nofaqm cMaski B MOALLIMAHMK
3are4nK BHyTPEHHEro KosbLia ocnabneH.

- YBEIMYEHHbIV CPOK Cy>0bl
TepmocTolikast cTanb SHX obecneunBaeT bonee AnMTesbHbIN CPOK KCMyaTaumm
NOALUNMHMKA.

- MpocToe obpatleHre
HepasbeMHaﬂ KOHCTRYKUMA obneryaet o6pau.LeHV|e C NOALLNMHNKOM.

- CBepxBbICOKast TOYHOCTb
VsrotaBnmeatotcs no ctaHaapTy 1ISO knacc 2 (ABMA ABEC9).

- YHUBEepcasnbHas KoMBUHaLMs \
Mopava macna »
MoAWNNHUKM MOTYT yCTaHaBMBATLCS B 0ObI4HbIX KOMMoHoBKax DB/DF/DT,

a Tark>Xke B pasnyHbIX apyrmnx.

15°

N
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YnopHo-pagunanbHble LapuKonoaLWNMHUKA
onop LapuKo-BUHTOBbIX Nap

(ans npumeHeHNs1 B cTaHKax)

CneumnanbHble BbICOKO3(h(heKTUBHbIE MOALIMMHUKMN C BbICOKOW XXECTKOCTbIO — cepusi TAC B

YBENNYEHHbIN CPOK CNy>KObl

I_I pelﬂ Myu.l‘eCTBa Hu3kunin KpyTALWNGA MOMEHT

MpocToe obpalleHne

A WO DN =

Bbicokast TO4HOCTb

XapaKTepI/ICTI/IKI/I nopLnNnNHUKOB ONnop WapoBMHTOBbIX NMap CTaHKOB

- YBeNIMYeHHbI CPOK aKCryaTauum
KOMMOHEHTbI M3rOTOBMEHBI U3 CBEPXHMCTOM OONrOBEYHOM cTanm EP.

- BbiCOKast >XeCTKOCTb
CneupanbHas BHYTPEHHSIS KOHCTPYKLMSA (yron kKoHTakTa 60° 1 6onbliee KOIMYECTBO LIAPUKOB)
06€ecne4mBaeT BbICOKYIO OCEBYIO XXECTKOCTb.

- HU3K1M KpyTALWMA MOMEHT
[TyCKOBOW KPYTALLMA MOMEHT, MEHBLLIMIN YEM Y KOHUHYECKNX 1 LMHOPUHECKNX
POSIMKOMOALLUMMHNKOB, 06eCNeYMBaET BbICOKYO TOYHOCTb BPALLEHNS fadke NPy Mason
MOLLHOCTW NPUBOAA.

- YHuBepcasnbHasi KombuHaums
MoALWMAHKKIA MOMYT yCTaHaBAMBaTLCS B 00bI4HOM komnoHoske DB/DF/DT munun B apyrmx

Bapmraduax. Takke BbIMYCKalOTCA NOALLUNMHNKWK, NpeaBapuTenibHO 3aroJIHEHHbIe CMaskKom

(cmas3o4HbIn MaTepuran Alvania Ne2). jﬁ

- [MpocToe obpalleHne 1 ynyylleHHas HageXXHOCTb

HoBble cepun C KOHTaKTHbIM YNIOTHEHWEM 1 BOOAOCTOMKOM CMa3KoW OTNINHatoTCA
MOBbILLIEHHOW HAOEXXHOCTLIO 1 Bonee NpocTbiM obpatlieHnem. CTaHOapPTHO 3Ta cepust UMeeT
OAVHO4HYHO YHUBEPCATbHYO KOMMOHOBKY (SU).

- BblcOKast TO4YHOCTb xona lMonepeyHoe ceveHne C ynnoTtHeHvnem
B B TAC B MonepeyHoe ceveHne
HoBbI nonnamMmaHbIn cenapartop obecne4BaeT BbICOKYIO TOYHOCTb XO4a. TAC B
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YnopHo-paauanbHble LWapuKONoALLUMHUKA
onop LWapuKO-BMHTOBbIX Nap

(ans ycTaHOBOK MHXXEKLMOHHOIro ¢(hopmoBaHusi)

Bnarogaps npuMeHeHno 3TUX crneumanbHbiX NOALUMHUKOB C YYYLWEHHbIMK paboynmu
XapakTepuUCTUKaMu MOXHO YNPOCTUTb KOHCTPYKLMIO YCTAHOBKM U CHN3UTL 3aTpartbl - cepun TAC 02, 03

OKOHOMUSI MPOCTPAHCTBA 11 BbICOKAsi IPY30M0AbEMHOCTb

Bbicokasi HaeXXHOCTb

Mpenmylectea

Jlerknin yxog

A WO N =

Bnarogapsi onTUMU3NPOBAHHON KOHCTPYKLM
CHWXEHHbBIN KPYTALLMIA MOMEHT

XapaKTepI/ICTI/IKI/I noaLnnHUKOB ONnop LWAapPOBUHTOBDbIX NMap yCTaHOBOK MHXXEKUMOHHOIoO npeccoBaHus

- Bbicokasa Hage>XXHOCTb
KOHCTPYKLMS C BbICOKOM MPy30MoabeMHOCTLIO 06ecnevnBaeT B NMsATb pa3 OosbLUMIA CPOK Cry>KObl
Mo CpaBHEHWIO C MOALLUMMHMKaMKM aHanornyHbIxX pasmepos cepun TAC B.

- [MpocToe obpaleHne
HepasbeMHaﬂ KOHCTPYKUMA 3TUX NOALLUMMHNKOB 3HA4YNTENBbHO YNpoLlaeT yxod 3a HAMU N X

3KCMJyaTaLmio Mo CPaBHEHWIO C KOHUYECKMMM U YNIOPHBIMU CHEPUHECKMN POSTMKOMOALLUIHUKAMU.

- YNpoLLeHHas KOHCTPYKLUMS CNOCOBCTBYET YMEHbLLEHWIO 3aTpaT
MpenHaTAr NOAWNMHYKE YCTaHaBNMBAETCS 3apaHee, MOSTOMY YCTaHOBKa 3aHUMAasT MeHbLLIE BPEMEHY n
ornepeYHoe ce4eHre nogumnH1Ka

N HET HEOBXOAMMOCTY PErynMpoBaTh NPeaBapUTENbHYIO Harpy3Ky. KOHCTPYKLUMS creumnansbHbix getanemn A5 METa/TOPEXYLLYX CTaHKOB
o N NINTHEBbIX YCTAHOBOK
A5 PErySIPOBKY MpeaHaTsara CTaHOBUTCS HEOBA3ATENBHOM, HTO CMOCOOCTBYET SKOHOMUM BPEMEHM 1 3aTPaT.
- HU3kuin KpyTaLwmin MOMeHT
OnTrmanbHasa BHYTPEHHSAS KOHCTPYKLMA obecrnevnBaeT 6onee HUSKUIA KPYTALLMIA MOMEHT

(T.e. B TeX cnydaax, korga no npuynHe B60bLUMX Harpy3oK NpUMeHATCA POJIMKOBbIE NOALLINMNHNKNA,

MO>XHO M1CMOb30BaTb MOALUMMHUKIA 3TOM Cepun, 6rarofapst YeMy CHUSUTCS! KPYTSALLMA MOMEHT,

C0o3aaBaeMblii PONIMKOBBIMY MOALLMMIHUKAMM).

Monepey4Hoe ceveHne NOALINMHNKA
TACO3AT85
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PagnanbHO-yNnopHbie LWapuKONoALWWUNMHUKA
G ynnoTROAAMY

MopaxopaTt ans ucnonb3oBaHus B wnuHaensix — cepua ROBUST n CtanpgapTHas cepus

XapaKTepI/ICTI/IKI/I papunasnibHO-yNOpPHbIX LWapukonogLlUnHMKOB C YIIJIOTHEHUAMU

- MpocToTa B ob6paLleHnm
|_|pl/l MOHTaXKe WnnHaena HeTt HGO6XO,ELI/IMOCTI/I CMa3blBaTb NOALLUNMHUK.
- besBpenHbl Ans OKpy>KatoLLein cpebl

FepMeTnYHasi KOHCTPYKUVISE YAEPXXNBAET CMa3Ky BHYTPW NOALUMMHAKA.

Cepust ROBUST, Cepust ROBUST, CraHpapTHas cepus,
cenapatop T cenapatop TYN cenapatop TR

Mpeun3noHHble Wanbbl-ynnoTHeHns /
repmeTUYHble NPOMEXYTOYHbIe KONbLa

repMeTI/I‘-IHbIe NPOMEXYTO4HbIE KOJibLia YCTPaHAT BO3SMOXXHOCTb nonagaHus 3arp;|3HeH|/||7|
I'Ipeu,m3v|0HHb|e NPOMEXYTOYHbIE KOJibLia ans LIJI'II/IHJJ,e.HeI\/JI CTaHKOB

XapakTepucTukyu repMeTnHHbIX NPOMEXXYTOYHbIX KoJeLy
- BesBpepHb! 4a OKpyXKatoLLen cpeabl

repMeTI/NHaﬂ KOHCTPYKUMA NpefoTBpaLlaeT yTeqky CMa3ku.
- Bbicokasi Hage>XXHOCTb

< . JlabvpuHTHas IepmeTnyHoe
CHUXKEHHbIN YPOBEHb 3arpPA3HeHNA Nblibko NN OXNaanTenbHOM XNOKOCTbLHO CTPYKTYpa MPOMEXXYTO4HOE KOMbLIO
B WWUNNHAOENAX, CMa3bliBaeMbIX KOHCUCTEHTHOW CMa3Kow.

T
j—

MacnocnyckHoe
oTBEpCTUE
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Opyrve n3genns

Bbicokoa(h(heKTMBHbIE CMa3KM
ONA WnuHaenen CTaHKoB

MTS, MTE, ENS

MTS

ENS

XapaKTepVICTI/IKI/I CMa30K [Jisl LWWNUHOEeNen CTaHKOB

CoOep»k1T 3arycTuTesb Ha OCHOBE MOYEBMHbI 1 06ECNEYMBaET MOBbILLEHHYIO TEPMOCTOMKOCTb.

PekomeHOyeTcst [insi CBEPXCKOPOCTHbIX LLUNUHAENEN CTaHKOB.

Cma3ka, paspaboTaHHasi As onepaLuin ¢ BbICOKMMY Harpy3kamm, PeKoMeHayeTcs Ans BbICOKOCKOPOCTHbIX LUMMHAEMNEN CTaHKOB.
Skonornyeckn 6esonacHasi cmaska barogapst CoCOBHOCTU K OUOMOTNHECKOMY Pa3OMKEHMIO.

Cwmaso4Hble maTepuansl MTE n MTS Bbinyckatotcsa B Ttobmkax no 100 r n 6aHkax no 1 Kr;
cMaso4HbIn matepuan ENS — B 6aHkax no 2,5 kr.

XapaKTepuCTMKN KaXXA0ro Tuna cMa3o4yHoro marepuana

OnemMeHTbI

3aryctutens

BasoBoe macno

KuHemartuyeckas
BA3KOCTb 6A30BOr0 Macna
(Mm?/s)

MeHeTpaums

Temnepatypa
kannenageHus (°C)

McnapsiemocTb
(maccoBas pons, %)

BbigeneHvne macna
(maccoBas ponsi, %)

Ycnosusa

40°C

25°C, 60 W

99°C x 22 H

100°C x 24 H

MTS

MouyesunHa

CwmeluaHHoe
CUHTETNYECKOe
mMacso

22

> 220

0.3

0.4

CoepaunHeHne 6apus

CnoxxHoadhmpHoe
CUHTETUNYECKOE
mMacno

23

> 200

0.4

1.0

ENS

MoueBuHa

CnoxxHoadhmpHoe
CUHTETUYECKOE
macno

32

> 260

0.4

1.1

MeTopn ncnbitTaHus

JIS K2283
JIS K2220
(Clause?)

JIS K2220
(Clause8)

JIS K2220
(Clause10)

JIS K2220
(Clause11)
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["naBHOE — NpaBunbHO Noao6paTb NOALLUNMHUNK

MpeuUnsnoHHbIe MOALWMHUKLA OOMKHbI 06ecneqrBaTh BbICOKYHO TOYHOCTb, BbICOKYID CKOPOCTb BPALLEHWUS! U BbICOKYHO »XECTKOCTb,
HeobXxoaVMble A1 YAOBNETBOPEHSt TPEOOBaHMN CTaHOHHOrO 060PYA0BaHNS. MOCKOMbKY KaxKabI ClyHal MPUMEHEHUS OTINHAeTCA CBOUMM
YHUKaNbHbIMX TPeboBaHUAMM, a KaxKapli TUN NOoALUNHMKA 06nafaeT OTAMYHbIMK OT APYrUX XapakTepUCTUKaMK, TO KpaiHe BaXkKHO

nofobpaTth UMEHHO Tako MOALLMMHVK, KOTOPbIA ByAeT COOTBETCTBOBATL CNELMPUHECKIM TPEHOBAHNAM KOHKPETHOIO MPUMEHEHMUSI.

Bocnonb3ynrecb npenmyLiectesamm ciy>xbbl TexHndyeckon nogaepxkm NSK
npu Bbibope noaLlmnnHMKa

KomnaHns NSK okasbiBaeT CBOMM NOKyNaTensM akTUBHYHO NOOAEPXKKY NP BbI6OPe NOOAXOAALLNX NOALLNMHINKOB,

4TO 06eCneHmBaET NOMyHEHNE HaUYHLLMX SKCMIyaTaLMOHHbBIX XapaKTEPUCTUK B K&XKAOM KOHKPETHOM Cly4ae MPUMEHEHNS.
[Mpy paspaboTke HOBOMO LLUMUHAENSA, NPefHa3HAYEHHOIO A1 CBEPXCKOPOCTHLIX U APYIMX CNELMan3npoBaHHbIX onepawmn,
a Takxke NpoCTO NP Noadope NOALLMMHMKE OBpaLLaiTECh K HALLMM TEXHUYECKMM crneumanicTam. Mbl Bnageem OnbiTom

1 3HaHVAMM B 061aCTN TEXHOMOMMM N3rOTOBNEHNS BbICOKOCKOPOCTHBIX, COBPEMEHHbIX LUMMHAENEN, 1 XOTUM 3aBEpUTb

Bac, 4To Bbl Nony41Te BbICOKOKAYECTBEHHbIE MOALLMMHUKN, HaWNyYLIMM 06pa3oM COOTBETCTBYOLLME Balumm

YCNOBUAM MPUMEHEHVIA.

Bonee NogpobHyto MHGOPMaLMIO O HOBEMLLNX TEXHONOMMX komnaHu NSK Bbl MOXeTe Mosly4nTb

Ha Hallem caiTte, Uin NO3BOHVB Ham npAaMo cemdac.

Be6-cant NSK
http://nskeurope.ru
http://www.nsk.com
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BbiGop noALnnHUKa

HI/I)Kel'Ipl/IBe,D,eHHaﬂ CXeMa OTpaXKaeT NATb 3Taros rnpouecca r|o,u,6opa NoALLNMHNKOB OJ1A NPUMEHEHUA B TUMOBbLIX
BbICOKOCKOPOCTHbIX LLUMNMHOENAX, BKIKO4YadA CbaKTOpbl, KOTOpPble HeO6XO,EI,l/IMO YYMUTbIBATL HA Ka>KOOM 3Tarne rnpouecca.

ObLyne TexHn4eckmne
XapakKTepucTtmukn
TennoBbigeneHne

KoHCTPpyKUUS KomnoHoska Metoa
2 nogwnnHUKoB CcMasbiBaHUA

r7;iaBHOIMo BaJsia
MeTopg OxnaxpeHue

npenBapuTeNbHON BOASAHOMN
Harpysku py6aiukon

OnvHa XKecTKoCTb
v guameTp Bana rnaBHOroO Bana
3 [
nogwmnnHUKamm YyacTtoTa Bana
r7;iaBHOIMo BaJsia
MpepenbHas Cepusi
CKOPOCTb NOALLNMHUKOB

YcranocrtHas MNpepBaputensHas
JONrOBEYHOCTb Harpyska
XapaKTepucTukm _ P
noALMNHNKOB
Cpok cnyxo6bl Honyctumas
CMa304Horo Matepuana il cratuieckas Harpyska

Cwuna 3aTtsxku
To4HOCTb MpoBepka
5 MoHTa)x Kopnyca NPEABAPUTENILHOM HArPY3KM
r71aBHOIMo BaJsia MpoBepka 3a3opa
CreneHb cxarus KonunyectBo
¢ukcupyiouleii kpbilwky il NOAABAEMOro Macna

36/ NSK



‘ ‘ l4ac-r|:3 ‘ ‘ ‘

Ecnn Bbl paspabatbiBaeTe HOBbIV LNMUHAENb, BbICOKOCKOPOCTHOM LMNHAENb AW LWUNMHAENb ANS YHUKAIbHOMO
Crneumanmn3npoBaHHOro MPUMEHEHNS, MOMHUTE, YTO Cly>xba TEXHMYECKON noaaepkku komnanum NSK Bcerna
B BalLlEM PACNOPAKEHNN. Mbl npennaraeM rnokynartesiaMm onbIT 1 3HaHUA NepenoBbiX TEXHOSIOTUI.

Ecnu Bbl KOHCTRYMPYETE HOBbIN LWMWMHAESb FIaBHOMO Basia, Mbl PEKOMEHYEM TLLATENBEHO
MpoaHaNM3nPOoBaTh Hy>XKHble Bam XxapakTepuUCTVKK LWNMHAENS nepes TeM, Kak BblbnpaTtb
[NS HEro MOALLMMHUKL. oy KOHCTPYMPOBAHWN LWMMHAENS HEOOXOAUMO ONPEAenTb CaMyto
3HaYMMYLO PaboUyto XapakTepUCTUKY. Hanpumep, cnedyeT PeLinTb, YTO BaxKHee:

YacToTa BPAaLLEHUS NN XKECTKOCTb. ocne Toro, Kak Bbl onpenenvre NproputeTsl

INA PaboUMX XapaKTEePUCTUK, MEPexoauTe K CledytoLLemy Luary.

[Nocne BbINOMHEHNS aHaM3a TEXHUYECKMX XapaKTEPUCTUK FIaBHOrO Bana HacTymaeT CleaytoLlas cTagus:
OnpeAeneHre YyCTPOMCTBA MaBHOMO Bana. [N HaXOXAEHVS OMTUMANbHOrO YCTPOWCTBA CleayeT YAEUTb
BHUMaHWNE KaXKOO0My KOMMOHEHTY Basia Mo OTAENBHOCTY: KOHCTPYKLIMN NOALUMAHUKOB (LLIAPVKOBbIE N
POMVKOBbIE); KOMMOHOBKE (KONMMHYECTBO PSAAOB); TUMY NMPUBOAA (PEMEHHBIN, PEAYKTOPHbIN SIEKTPOABUraTE b,
MPWBOM, C HEMOCPEACTBEHHBIM COEAMHEHVEM BAJIOB U SNEKTPOLLMVHAEND); & TakXKe CUCTeEME
CMa3KW (CMa3bliBaHNE KOHCUCTEHTHOM CMa3KoW, BO3OYLLIHO-MaCNsHON, MacnsHbIM TyMaHOM

nnn pasbpblarBaHeM). YoeamTecs B TOM, YTO YCTPOWCTBO Basia COMETaETCS C KPUTEPUSIMU

1 NpYopUTETaMU, BbISIBNIEHHLIMM Bamy B NpoLecce aHanma3a pabo4mx XapakTepUCTUK LUNUHOENS.

[Nocne Toro, kak Bbl onpeaenvnmn yCTPONCTBO Bana, ONpeaenuTe ero pasmepsl, BKKYas
aviaMeTp, ANVHY 1 PACCTOAHNE MEXXAY MNOALVNHKaMK. Pa3mep riaBHOro Basia 0byCcnoBnMBaeT
MPEAEbHY0 CKOPOCTb MOALLUMMHMKOB, XXECTKOCTb M1aBHOIO Basia 1 er0 COOCTBEHHYIO YaCTOTy.
[NockobKy pasmMepbl, TUM 1 KOMMOHOBKA MCMONb3YEMbIX MOALUMMHMKOB, & TakXe METOZ,

X CMas3blBaHWS BANSIIOT Ha MPeaesibHyt0 CKOPOCTb Basa, 0bpatntech K YacTam 4 1 5 naHHoOro
PYKOBOACTBA [0 TOr0, Kak MPUHSATL OKOHYaTENbHOE PELLEHME.

BblbpaB pa3mep v TN MNOALUMIHUKOB, CAEAYET ONPEAENUTb UX TEXHUHECKMNE XapaKTEPUCTUIKN.
[ns Toro, 4Tobbl NofobpaTh NOAXOAALLMI 3a30P NN MPEABAPUTENBHYIO HArPYy3Ky NOALLVAHNKOB,
HeOOXOOMMO YHECTb TakMe (PaKTOPbI, KaK YCTaNIOCTHasA AOrOBEYHOCTb, OCEBAS 1 paauaibHas
YKECTKOCTb, a TaKkxKe ypoBeHb TemnosblaeneHns. Co BCel TLLaTeNbHOCTLIO CeayeT BbibupaTs 3a30p
1N NpeaBapuUTENbHYHO Harpy3sKy, MOCKOSbKY 3T (DaKTOPbl UMEIOT BabKHENLLIEE BNSHUE Ha 0OLLmE
paboume XapakTEPUCTUKM LUMMHAENS, OCOBEHHO MPW BbIMOHEHNM BICOKOCKOPOCTHbBIX OnepaLyii.
Ecnv npefgaputenbHas Harpyska BbibpaHa HeMpaBuibHO, 3TO MOXKET Bbl3BaTb Takue Mpobiems|,
Kak paHHW OTKa3 nn 3aepanvie. [pexxae Yem Bbl pagpaboTaete Hanbonee TOHHYO KOHCTPYKLIMIO
LWINMHOENS, BAM MOXXET MOHaA00UTLCHA MOBTOPUTD LUAr 3, a MOXET Aaxe 1 2 1 3.

Mocne Toro, Kak Bbl yCTaHOBUIM TEXHUHECKME XapaKTEPUCTNKIK FNaBHOroO Bana, Bel nepexoaute
B 3aBepLLUaoLLIe cTaaumn — onpeneneHnio MeTofa MoHTaxxa. Onpeaennte nocaaky 1 3a3op
MOALLUMMHMKOB MO OTHOLLIEHWIO K Basly 1 Koprycy. [ns 3aKpennieHns NoALLUMHAKOB NPUMEHANTE
HaOexalllyto CUIly 3aTsPKKM Fraiku. Mocne MoHTaXKa MOALLUMMHNKA OBaXKObl MPOBEPbLTE
MPaBUIbHOCTb YCTaHOBKM MpedHaTsra 1 3asopa.

YacTb 4

YacTtb 5

il
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TUNOBbIE KOHCTPYKLUN BbICOKOCKOPOCTHbIX LUMUHAENEN

(paboTarowmx npmu ckopocTsx cebiwe 0,7 MiH d,n)

e ) E— KomnoHoBKa nogwumnnHUKoOB |
- MepepHsa onopa: AynieKcHas KOMMOHOBKA 113 CBEPXCKOPOCTHbIX
; papmnanbHO-yNopHbIX LWAapYKOBbIX NOAWMMHUKOB (DT)
> 3apHsist onopa: gynieKkCHasi KOMMOHOBKA U3 CBEPXCKOPOCTHbIX
o —_— - TR pafnanbHO-YNMOpPHbIX LWAaprKOBbIX NOAWMNHUKOB (DT)
5 1 =i LLInvHaenn ¢ Takoii KOMNOHOBKOV NOAXOAAT AN BbINOAHEHUS
- = CBEPXCKOPOCTHbIX onepauw?l. B atom Cllyyae npegHartar yctaHaBnvBaeTcs
[ METOA0M MNOCTOAHHOIO AaBJieHUS. HeCMOTpH Ha TO, 4YTO y 3TOro wnuHaens
! . : CHWKEHA »KECTKOCTb, OH UMEET OTJIMYHbIE CKOPOCTHbIE XapaKTEPUCTUKN B
| | )7_i—|-| COYeTaHN C NOHM>XXEHHbIM YPOBHEM TEMNJIOBbIAENEHNS MO CPaBHEHUIO CO
c

wnuHgenem ¢ no3nUMOHHbLIM NpeaHaTArom.

06nacTn NPUMEHEHUs: LEHTPbI MEXaHOO6PA6OTKHU, WM OBaIbHbIE CTaHKW,
BbICOKOCKOPOCTHbIE LUMVUHAENN U T.A.

KomnoHoBka noawwunHukos I

MepepHss onopa: AynnekcHast KOMMNOHOBKA 13 CBEPXCKOPOCTHbIX
pagmnanbHO-yNopHbIX WapKUKOBbIX NOAWMNHUKOB (DB).
3apHsaa onopa: CBEPXCKOPOCTHON OQHOPSAHbINA LIMIMHAPUYECKNI
PONMKOMOALIMMHUIK (B Clly4ae NPYMEHeHNs paguanbHo-
YMOPHbIX LWAPUKONOALUNMHUKOB BO3MOXEH Nnbo
NO3VLMOHHBI NpeaHaTsr, ibo nNpegHaTsar npu
NOCTOSIHHOM [i@BNIEHNM)
LLINVHAENM C Takoit KOMMOHOBKO MOAXOASAT ANS BbINONHEHUS CBEPXCKOPOCTHBIX
onepauuit. B aTom cnyyae NPUMEHSETCS NO3WLMOHHBIA NpeaHaTsr. LLUnuHaenn
pocTuratoT Gonee BbICOKON papmnanbHOi 1 0CEBOM XXECTKOCTU MO CPABHEHMIO CO
LUNNHAENSMW C KOMMOHOBKOW NOAWNMHNKOB |. [ins o6ecneyerns ayywnx
XapaKTepUCTUK CKOMXEHIS B 3aAHel Onope LNNHAENs BO3MOXHO
1CMONb30BaHVe LMNNHAPUYECKOrO PONNKOMOALUNMHIKA.

0O6nacT NPUMEHEHNsE: LLeHTPbl MEXaHO06pPaboTKK, WNhOBabHbIE CTaHKK,
BbICOKOCKOPOCTHbIE LWNUHAENN U T.A4.

m

o)

MepepHss onopa: YeTBepHas KOMMOHOBKA U3 CBEPXCKOPOCTHBbIX
paamanbHO-yNopHbIX LWapMKOBbIX NoAWMIHMKOB (DBB)

3afHsas ornopa: CBEPXCKOPOCTHON OAHOPALHbIA LIUAVHAPUHECKNIA
PONMKOMNOALLNMHIK (B C/ly4ae NPUMEHEHNSI pagnanbHo-
YMOPHbIX LLIAPUKOMOALLNMHUKOB BO3MOXEH MO0
MO3ULMOHHBIV NpeaHaTar, 6o NpeaHaTsr Npu
NOCTOSHHOM [AaBfieHnM)

Mo cpaBHEHUIO C KOMMOHOBKOWA |l, 3Ta KOMMNOHOBKA NOALLNMHUKOB — — — _ — |

B LUNMHAENE 06eCneYrBaEeT NOBbILLEHHYIO pafuanbHYo U OCEBYIO 7|

)KECTKOCTb, HO MPU CHUKEHHBIX CKOPOCTHBIX BO3MOXKHOCTSIX. IJ“-'

aat
S e - =
I ] [ ]

-

S
&R
>
X
)
=|
gw)
Q.
(as]
(4w
[T
o
[l
)
"
-y

O6nacTv NpUMeHeHns: ToKapHble cTaHku ¢ UMY, pe3epHble cTaHku,
LIeHTPbl MEXaHOO6PaboTKK U T.4.

Se—

KomnoHoBka noawmnHukos V ‘ _ J—W ~

MepenHas onopa: TPUNMEKCHas KOMMOHOBKA 13 CBEPXCKOPOCTHbIX
papmanbHO-yNOPHbIX WapUKOBbIX NOAWMIHUKOB (DBD)

3apHsist onopa: CBEPXCKOPOCTHOI OAHOPSAHBINA LIMAMHAPNYECKNI 1 :']E" — { a

POSIMKOMOALLMIHUK (B Clly4ae MpUMEHEHs PaguasibHO- 1]
YMOPHbIX LIAPUKOMOALIUMHIKOB BO3MOXEH 160
MOSULIMOHHBIN NPEAHATAr, GO NPEAHATAN NPy T I
MOCTOSIHHOM [AaBIeHI) ] I ]

LLINMHAENM C Takoii KOMMOHOBKO 06/1aAatoT CHXKEHHBIMI CKOPOCTHBLIMM — o ==l
XapaKTepucTMKami 1 MoBbILUEHHO PagvabHON 1 0CEBON XKECTKOCTbIO Mo L - — |
CPaBHEHWIO C KOMMOHOBKOM |1, @ TaKkXKe MEHbLLIEN CKOPOCTLIO U KECTKOCTHIO : |_|.|.|_|

o cpaBHeHNo ¢ komnoHoskamu Il n V.

O6nacTi npUMeHeHNN: TokapHble cTaHku ¢ YMY, dpesepHbie cTaHKy,
LIEHTPbl MEXaHOO6pPaboTKK U T.4.

/KeCTKOCTb MaBHOro Bana ]—
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MABHOIO BAJIA
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— =
e KomnoHoBka nogwwunHukos [V
MepepHsis onopa: CBEPXCKOPOCTHON OAHOPSAHbIV LINHAPUYECKIIA
| POMNMKOBbIN NOALUUMHMK, OYNIeKCHasi KOMNOHOBKA
- 13 pagmanbHO-yMOPHbIX LWAPNKOBbIX NOAWNMNHUKOB (DB)
= [ 3apHsAsi onopa: CBEPXCKOPOCTHOW OQHOPSAHbIA LMANHOPUYECKNA
k==| PONMKOMOALLMMHYIK (B ClyYae MPUMEHEHNS paamnasibHO-YNOPHbIX
LLAPVKOMOALLUMHMKOB BO3MOXEH IGO0 MO3NLMOHHBIN NpegHaTsr,
6o NpepHaTar Npy NOCTOSHHOM AaBneHu)
| LLInnHgeny ¢ Takol KOMMOHOBKOI 061afatoT BbICOKOI CKOPOCTBIO aHANOMMYHO  LUMWHAENSM
C NOALWVMNHUKOBbLIM Y3/10M IIl. Beicokast pagnanbHasn XXeCTKOCTb 3a CHET yCcTaHaBIMBaeMoro
Ha NEePEAHIOD OMopY LMAMHAPUYECKOTO POMKOMOALUNMHUKE 06ECNIEUNBAET OAHOBPEMEHHO
1 BbICOKOCKOPOCTHYI0 06pabOoTKY, 11 CHATUE GOJbLLVX MPUMYCKOB.
O6nacTi NpuMeHeHUs: TokapHble ctaHku ¢ HIY, dpesepHble cTaHKM, LEHTPbI
MexaHoo6paboTKm 1 T.4.
BospywHo-macnaHas
VI CMa3Ka
MepepHsst onopa: BbICOKOXXECTKUIN ABYXPAAHDIA LUINHAPUHECKNIA A N -
POSMKOBBIV NOALWNMHUK, BYMNAEKCHas KOMMOHOBKa
13 papnanbHO-YMOPHbIX LLIAPUKOBLIX NOALLMIHUKOB (DB) === | 17
3apHas onopa: BbICOKOXXECTKUIN ABYXPAAHbIV LMIMHAPUYECKUNIA LR Hk&kﬂ% [ e
POSMKOBBIV NOALNIMHUK
HecmoTps Ha TO, 4TO STOT WNMHAENbL 06N1afaeT CHKEHHbIM ]
ObICTPOAENCTBUEM, PaavanbHas 1 0CEBAs XXECTKOCTb Y HEro
BblCcoYaviLme.

O6nacTi npUMeHeHNs: TokapHble cTaHku ¢ UMY, dpesepHble cTaHky,
LLEHTPbI MEXaHO06PaBOTKN U T.4.
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APYIME KOHCTPYKUWUM LUNMUHAENEN
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BbICOKOTO4HbINV LUNUHAENb TOKAPHOIO CTaHKa
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CBOWMCTBA PALUAJIBHO-YNOPHbIX LUAPUKOBbIX NOALIMMNHUKOB

OcHoBHble cBoucTBa PYLLUIN

Mpwv BbIOOPE paaManbHO-YMOPHbIX LLAPVKOMOALMIHUKOB HEOBXOAMMO MPUHMMAaTb BO

MpeaonpeneneHtbIn BH/MaHWe ykadaHHble CBOVCTBA, NOCKONbKY Kaxkapii PYLLIM obnagaeT nHavsuoyansHsIMN

Yron KoOHTakTa

XapaKTepUCTIKamM,

Y106bI BbIOpATL Habonee NoaxoasLImii ans ycnosui npumerHeHnst PYLLIM, Heobxoammo

MNprmeHeHve YUUTbIBATb, KaKOe BAMSHWE OKa3bIBAET U3MEHEHVE YrNla KOHTaKTa 1 npeaBapuTeibHoro

¥ B NOAXOAALLNX KOMNOHOBKAX HaTsra Ha paboUme XapakTepPUCTUKW MOAWUIHVKA. MprBEOEHHbIE HKE rPatuki OTPaKatoT
C MpeAsapuTesibHOW Harpy3sKkou CPaBHUTESbHBIE XapPaKTEPUCTUKM MO KaxkgoMy Tury PYLLIM (Mo cepusiM U pasMepHbIM

cepvisiM) B 3aBMCYMOCTU OT yrfla KOHTaKTa, NpeaBapuTesibHON Harpy3kin U KOMMOHOBKN.

CpaBHeHue pabo4nx xapakTepucTuK No TUnam NOALNMHUKOB (BHYTPEHHUIA auameTp 70Mm,
komnoHoBka DB, npegHaTsr L (nerkumn)

HoMMHaNbHasa AMHammnyeckas
YacToTa BpaLleHns PaananbHasn »ecTkocTb 0ceBas »ecTkoCTb rpy30noAbLeMHOCTb

79_C
M (masbiBaHMe |
79_A5 KOHCWCTEHTHOM
CMa3Kon
70_C [ Bo3pyLiHo-
M3ACNAHAs

BbICOKOTOUHbIE 70 a5 CMa3Ka

PYLLIM.
(TaHpapTHas cepua  70_A

72_C
72_A5

72_A

BNR19S
BNR19H
BNR19X
BNR19XE

BER19S

BER19H
BER19X

(BepxcKopocTHas
cepust ROBUST ~ BERT9XE

BNR10S
BNR10H
BNR10X
BNR10XE
BER10S
BER10H
BER10X

BER10XE

BAR10S

YropHble PYLLM  BAR1OH
BTR10S

BTR10H

0 10000 20000 30000 40000 0 500 0 500 1000 0 50 100 150
(06/MUH) (H/um) (H/um) (KH)
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BnusiHne yrna KOHTakTta

o Mepe yBeENMYEHUS yrna KoOHTakTa y paauabHO-YNOPHbIX LAPUKOBbLIX MOALLUMMHUKOB YBEMNYMBAETCH OCEBasA MPY30MNO4BEMHOCTD,
HO yXy[OLIatTCS CKOPOCTHbIE XapaKTeEPUCTUKK. Takum obpasom, PYLLI ¢ MeHblMM yrioM KOHTakTa fonblue noaxoaaT Ans
BbICOKOCKOPOCTHbIX OMepauuin 1 MPUMEHEHWIN C BbICOKOW paauanbHON Harpy3kon. Ha cxeme Huke CpaBHMBAKOTCH »XECTKOCTb,
npefenbHasi CKOPOCTb U MOBbILLEHVE TeMNepaTypbl paamalibHO-YNOPHOMO WAapUKOBOro noawmnnHnka 7020 ¢ pasnnyHbiMA yriamm
koHTakTa: yron C (15°), yron A5 (25°) n yron A (30°). MNpn ogHOM 1 TOM >Ke IEFKOM YPOBHE MpeaBapuTenbHon Harpysku (L)
noAwnnHnK ¢ yrnom C obnagaeT MoBbILLEHHOW paananbHOM XXECTKOCTBIO MPW MEHBLLEN CTEMNEeHM MOBbILLEHWS TemnepaTypbl Mo
CPaBHEHMIO C MOALUMUMHMKOM C YrfIoM KOoHTakTa A. MoAwmnnHUK ¢ yrnom A obnafaeT HavBbICLIEN OCEBOW »KECTKOCTBLIO, KOTopas
B TPV pasa NPeBbILLIAET OCEBYHO XXECTKOCTb MOALLUMMHMKA C yrioM C, HO ero npefenibHasi CKOPOCTb HKE, YEM Y OCTasbHbIX.

BN OceBas XecTKoCTb N TemnepaTypa NOALMNHNKA
I PapnanbHas XecTkoCTb ~—— CPOK CNYXBbl

—5— MpenensHoe snaverme d n 1 020-DB [npenBaputensHan Harpyska L (nerkas)] 7020_DB [npensapuTensHas Harpyska L (nerkas)]
800 100 5 25 10000 000

700 s o
= % e 3 5
S 00 < 2 g
= 85 W = z
= 500 3 13 1000 000 g
2 80 5 s g
= z 2~ S
I} 400 75 ® 5 o 5
é 70 o = =
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S 65 I Iz z

200 2 3z Es

60 5 ERS SE

=< 33 S o

100 55 g 3 g o)

= | i = > X

50 0 10000
cas) A5 (25%) AGO") cas) A5 (257) AGO)

BnusiHne npegsBaputenbHOro Hatsara

MNpepBapvTensHas Harpy3ka BINSET Ha SKCMTyaTauUyoHHble xapakTepucTuki PYLLIM B To >xe Mepe, YTO 1 yron KoHTakTa. o Mepe yBenmyeHns
npenBapuUTENbHON Harpysky yBENNUYMBAETCS XKECTKOCTb, HO YXYALAOTCA CKOPOCTHbIe xapakTepuctukn. Komnanmna NSK yctaHosuna
cnenyloLLve 3Ha4EHUst YPOBHEW CTaHOapTHOW NpeaBapuTenbHOM Harpysku: cepxnerkas (EL), nerkas (L), cpeoHss (M) v 6onbluas (H). Ha
NPUBEOEHHOM HKe rpathnke CPaBHUBAKOTCS SKCMyaTaUMOHHbIE XapakTepucTVKn nogwmnHuka 7020CDB npy NprMeHeHN KaXXO0ro YpOBHS
npefHatara. [axe npu TOM, YTO Yron KOHTaKTa OCTAeTCH MOCTOSIHHbBIM, MPY YBENMYEHUN NPEABAPUTENBHOM HArpy3Ky MOBLILIAETCS Kak 0CeBas,
Tak 1 pagvanbHas >ecTKoCTb. OIHaKO MOAHMMAETCHA U TemnepaTypa, BCNEACTBME YEro CHIDKAOTCS MPefesbHasi CKOPOCTb U pacyeTHas!
JONTOBEYHOCTb. [N COXPaHEHWST BbICOKOW XECTKOCTN HEOOXOAMMO MOXXEPTBOBATh MOBbILLEHHOW CKOPOCTLIO. AHANOrMYHbIM 06pa3oM, ans
LOCTWXKEHWS MOBbILLEHHOW CKOPOCTU HY>KHO MOXEPTBOBATb BbICOKOW XECTKOCThO. CneayeT Aenatb 3TO C OCTOPOXHOCTHIO. ECimM Cmwkom
60NbLLOV NPegHATAN COYETAETCS C BbICOKOW CKOPOCTLIO PaboTbl, TO MOSBNSETCS BEPOSTHOCTb 3aefaHus.

N 0CeBas XeCTkoCTb N Temnepatypa NOALNMHUKA

N PaAManbHas XecTkoCTb o ~— CPOK CNYXbbl o
—m— TpenenbHoe 3HaveHute d,n 7020CDB (Yron KoHTaKTa 15°) 7020CDB (Yron KoHTakTa 15°)
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MpenenbHoe 3xavenme d n, x10*
MoBbiLLeH/e TemnepaTypbl

YCTanocTHas AONTOBEYHOCTb
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noawmnHuka (°C)
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10 000

NpensaputensHas  p p mp p pensap pensap
Harpyska L Harpyska M Harpyska H Harpyska L Harpyska M Harpyska H
(nerkas) (cpenHss) (60nbLuas) (nerkas) (cpenHss) (6onbluas)

BnunsiHMe KOMNOHOBKM NOALINMHNKOB

N OceBast XeCTKOCTb
O6bi4HO PYLLIM MpUMEHAOTCHA B COCTaBe KOMMOHOBOK MOALWINM- B Ponantan KEUKOCTS

HUKOB. CyLLECTBYIOT TPU TWMNa KOMBUHALWN — ,CrIMHA K CrinHe” - Mpenenvioe swavenne d,n  7O20CL (TpensapuTentian Harpysic)

(DB), ,Topew k Topuy” (DF) n ,TaHaemHasn” (DT). ﬁzz i
Hanbonee pacnpocTpaHeHHbIMU KOMMOHOBKaMM MOALLMMHMKOB = 1200 ;E
ABNSAOTCA ABYXPAOHASA, TPEXPAOHAA U YETbIPEXPAOHAS. § 1000 %
Ecnn kombrHaumsa ocTaeTcsl MOCTOSHHOM, a KOMYECTBO PAAOB § 800 "
YBEMNYNBAETCH, TO MOBBILLAKOTCS XECTKOCTb 1 MPYy30MoabeM- E jzz %
HOCTb, HO CHWKAETCS NpeaebHas CKOpOCTb. 200 g

0

OaHopsiaHas DB DBD DBB



CBOWCTBA LMNUHAPUYECKUX POJIMKOBbIX MOALLUMHUKOB

LUunnnHgpunyeckue ponnkosbie nogwmnnHuku (LIPM)

B otnnume o1 PYLUM umnuHapuyeckmne ponmkonoaLniHUKA MOTYT BOCMPUHUMATD TOMBKO paanasiibHble HArpysKy, OgHaKo mpy 3TOM
obnagatT 60MbLIEN HOMUHASIBHOM MPYy30MNoABbEMHOCTLIO. Mbl Mpegnaraem OByXpPSAOHbIE LMNNHOPUYECKME POMKOMOALLIITHUKN
(koHCTPYKUM NN 1 NNU) n ogHopsigHblie LIPTT (koHCTpykumn N).

Kak npaBuno, ABYyXpsiOHblE LMAMHAPUNYECKNE PONMMKOMOAWNAHNKA MPUMEHSAIOTCS B Tak1X YCIOBUSX, Korga TpebyeTcsi MoBbilLeHHas
>KECTKOCTb, HanMpuUMep, B TOKapPHbIX CTaHKax, Toraa kak ogHopsaHble LIPT noaxoasaT A8 BbICOKOCKOPOCTHOMO MPUMEHEHNS!, Hanpumep,
B obpabaTbiBatoLLVX LieHTpax. [prBeaeHHbIE HKE rpaduki OTpavKaroT paboUne XapakTepUCTVKA LIMIMHOPUYECKMX PONMKOMOALLMMHMKOB
B 3aBMCUMOCTM OT TuNna (0QHOPSAHbIE NN ABYXPSAHBIE) 1 PaaMaibHOMO 3a3opa.

CpaBHeHue aKcnnyaTtaumoHHbIX xapaktepuctuk LIPT (BHyTpeHHuiA guametp 100Mm)

HomuHanbHas gnHamuyeckas
YacToTa BpaweHns PapgnanbHas »KecTkocTb rpy3onogbeMHOCTb

[ CmasbiBaHne
KOHGUCTEHTHON
CMagKoil

[ BospyLuHo-
macnsHas
cMaska

NN3020MB

NN3020TB

AsyxpsigHbie LIPI1
Cepusi NogLWMNHNKOB
BbICOKOW XKECTKOCTU

NN3920MB

NN4920MB

NNU4920MB

OpHopsigHbie LIPT

CraHpapTHas cepus M2 5

0 5000 10 OOO (06/MuH) 1 OOO 2 OOO (H/um) O 1OO 200 (kH)

CpaBHeHue aKcnnyaTtaumoHHbIX xapaktepuctuk LIPT (BHyTpeHHUiA guametp 70Mm)

HomuHanbHas anHamuyeckas
YacToTa BpaweHns PapgnanbHas »KecTkocTb rpy3onogbeMHOCTb

NN3014MB [ CmasbiBaHne
KOHCUCTEHTHOI
OeyxpsigHbie LIPI CMasKoit
Cepuisi NOQLWNNHNKOB 1 BoapyLuHo-
BbICOKOW XXECTKOCTU NN3014TB gaggﬂ:aﬂ
Ma3Ki

OpHopsigHbie LIPT

CraHpapTHas cepus N1014MR

4 [ It

N1014RS
CBEPXCKOPOCTHbIE
OpHopsigHbie LIPT N1014RX
Cepusa ROBUST

N1014RXH

111

0 10 OOO 20 OOO 30 OOO 1 OOO (H/um)
(06/MU1H)

o
(o)
(@]

1 OO (kH)
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BnnsaHne paguanbHoro 3asopa

[Mpy NPUMEHEHNN LNANHOPUHECKX PONMKOMOALUMMHUKOB BaXXHO KOHTPOIMPOBATL PaamaibHbI 3a30P, MOCKOSIbKY OH OKasbiBaeT
CaMoe 3HaYMTENBHOE BAMSIHNE Ha Pabo4mne XapakTeEPUCTUKN NOALLMMHMKAL.

Mo Mepe yBeNMYeHus1 pagnanbHOro 3a30pa CHKAOTCH Kak XECTKOCTb, Tak M pacyeTHas ycTanocTHas LOMroBeYHOCTb. [1pu
6osbLIEM paavanbHOM 3a30pe TakKe BO BPeMs ornepaumin yMeHbLLIAETCS 1 TennoBblaeneHve. 1 HaobopoT, Kak MokasaHo Ha Cxeme
HUXKe, eCn pagnanbHbii 3a30p okadbiBaeTcss MeHblue -0,003MM, XXECTKOCTb He MOBbILLAETCH, a pacyeTHas ycTanocTHada
0ONTOBEYHOCTb MPOAO/IKAET CHMXATbCA. Takum 06pas3oM, OnTuMMalbHbI 32300 A1 OOCTUMXKEHUS BbICOKOW XXECTKOCTU
N [ONrOBEYHOCTM PaBeH HyMto 1N HeGOMbLLIOMY OTpULUATENBHOMY YiChy. B cnydae akcnnyaTaumm npu BbICOKUX CKOPOCTSIX 3a30p
HeobX0AMMO KOHTPOMMPOBaThb B MpoLecce paboTel. [NpaBunbHasg perynMpoBka pagvanbHOro 3a3opa yxXe YCTaHOBEHHOro
MOALUMMHMKA MOMOraeT KOMMEHCMPOBaTb BO3AENCTBINE BbICOKNX CKOPOCTEN.

2KecTkocTb nogwmnnHuKa [MokazaTenb AoNroBEYHOCTHN

0.0012 T T
‘HOFI,LLII/II'IHI/IK: NN3020MBKR

PapnanbHas rpysonogbemHocTs: 1 000 H

‘ MopwwnHmk: NN3020MBKR
PapvansHas rpysonogbemHocTs: 1 000 H

__ 0.0010 E 10
s
2 / g {
2 0.0008 2 08
I o
g €
o]
@ 0.0006 v S 06 \
5} é \
o 5}
2 0.0004 5 0.4
2 _J g —
g g —
g 0.0002 2 02
& J
0 0
[0.008 [@0.006 [@0.004 [@0.002 0 0.002 0.004 0.006 0.008 [70.008 [0.006 [@0.004 [0.002 0 0.002 0.004 0.006 0.008
PapwnanbHbiii 3a30p (MM) PapunanbHbiin 3a30p (MM)

B3aumocBAsb MexXnay papguajbHbIM 3a30pPOM U MNMOBbILLEHUEM TeMMnepaTypbl

Ha PVCYHKe cnpaBa NnokKasaHbl pe3ysibTaTbl NCMbITaHNA 20 ‘ ‘ ‘ ‘ ‘ I I I I
18 — Homep nogwunxnka: N1014 (Matepran Hapy»HOro 1 BHyTPEHHErO Konew, 1 ponukos: SHX) —|

Ha NoBblILLIEeHWEe TeMrepartypbl |_||P|_| 38— (1) 3a30p NOC/le YCTaHOBKY: O jm, CMaablBakyie KOHCHCTeHTHOl cMaskoi (NBU1S) 1
. [ = -®- - (2) 3asop nocne ycTaHoBKM: -30 UM
PagvanbHbin 3a30p rocsie yCTaHOBKMN 14 |
.9 OcTraHoBnEHHbIi
MoawmnHnk (1): 0 pm 12 =
MopwmnHuk (2): =30 pm

¥

Temnepatypa noawnnHMKa (2) MoBbILLAETCS CUMbHEE,
a npefenbHasa CKOPOCTb HWDKE, YeM y moalumnHunka (1), 4ro

SBHO MNOKa3bIBaeT BaXKHOCTb HaaJiexXXallero KOHTPOoIAa 3a30pa. 0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000
CKkopocCTb (06/MUH)

MoBblWeHVe TemnepaTypsl
Hapy>Horo konbua (°C)

w

0
8
6
4 g
2
0

LIPIT ¢ KoHMYeCcKM OTBEPCTUEM MPUMEHAETCS AN KOHTPOMMPOBAHMS padmanbHOro 3a3opa Npy MOHTaXKE LUMUHAENS, MOCKOSbKY
paavanbHbIi 3a30p NErko perynnpyeTcs Ao noboro sHadeHus. Ons LIPM ¢ KoHW4ecKM 0TBEPCTUEM PaCMpPOCTPaHEHHBIMM
Knaccamm HECMOHTUPOBAHHOIO HEN3MEHSEMOrO paayanbHoro 3asopa senatotes CC9, CCO n CCH.

CneumdurHeckre XapakTEPUCTUKN KaXKAOrO Kacca OrnMCbhIBakOTCS HUXKE.

3as3opbl, pekomeHayemble NSK

- 3azop CCO
CornacoBaHHbI avanas3oH 3a30poB MeHee CC1. [OuanasoH nmepekpbiBaeT Hambonblume 3HadveHuss CCO un HaumeHblune CCH.
[NocKosbKY MOMyYeHE TaKoro 3a30pa He CIIOXHO [N NoTpebuTenen, ero pekomeHaytoT ans LIPIM ¢ KOHNYeCKnM OTBEPCTUEM.

- 3asop CCH1
CornacoBaHHbI AManasoH 3a30p0B, NpeBbilarolmin 3Ha4eHna CCO. He 6yayynm cTaHOapTHbIM, OH TEM He MeHee Hambornee
pacnpocTpaHeH B oTpacnn. Korga 3a3op npuobpeTaeT MakCUMalbHOE 3HavYeHme, TPebyeTcs ¢ 0COB0M TLATENBHOCTLIO 06ECNEHNTb
pacluMpeHne BHYTPEHHErO KosbLia. Ecnn aTo ByaeT caoenaHo HEKOPPEKTHO, a MIoLLab NONEPEYHOro CeveHns LWNMHAENS Mana, To
MOXKET MPOM30ONTU AedopmaLma NOALLNMHMKA UK Bana.

- 3azop CCY
CornacoBaHHbIl Anana3oH 3a30poB, He npeBbilarowmin 3Ha4eHnin CCO. Takol 3a30p NOMOXKET M3bexxaTb NOoTeHLMaNbHOM
aedopmMaummn BHYTPEHHENO KofbLa WX Bana, eciiv pacluMpeHne BHYTPEHHEro Konblia MMeeT HebonblIon JoMycK. MocKonbKy
pagmanbHbIA 3a30p COKPALLAETCs A0 MUHUMASIBHOMO, KOHTAKT BHYTPEHHErO KOsbla 1 Bafla yMeHbLIAeTCs. B BbICOKOCKOPOCTHBIX
MPUMEHEHIISIX 3TO MOXET BbI3BaTb OTCOEANHEHWE BHYTPEHHENO KOMbLIa OT Bana 1 NocedytoLLme NOBPEXAeHNS Mpuy MPOCKab3bIBaHNN.
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1. PAAUAJIBHO-YNOPHbIE LUAPUKOBBIE NMOALNMHUKA

BbICOKOTOUHbIE pagnanbHO-YNOpPHbIe

LapukKoBblie NoALLUNMNMHUKA

CraHpapTHasa cepus

CBepXCKOPOCTHbIE pagnasnbHO-
YMOPHbIE WaPUKOBbIe MOALNMHUKA

Cepusa ROBUST

CBepXxCKOPOCTHbIE pagnaibHO-
YMOpPHbI€ LLAPUKOBbIE MOLLUNMHUKN

Cepus Spinshot™ I

CBepxBbICOKOTOYHbIE pagnanbHO-

YrNoOpHbI€ LLapukKoBblie NoALLUNMTHUKA

Cepus BGR
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Yactb 4

PaguwanbHO-ynopHblie
LUApPUKOBbIe NOALUNMHUKN

Pap,uaano-ynoprle LapnKoBbie NOAWNNHUKK

BbICOKOTOYHbIE paananbHO-YNOPHbIE LWAPUKOBbIE
nopawwunHuku (CtangapTtHasa cepus) 48-60

XapakTepucTukin
Cuncrema 0603Ha4veHuin
Tabnuupbl NOAWMMHUKOB

MwuHunaTiopHas cepus, cepus BSA

OJ151 OMOp LUAPVKOBMHTOBBIX Map

Cepusa 79

Cepus 70

Cepusa 72
CBEpPXCKOPOCTHbIE pagnanbHO-yNOPHbIE LWAPUKOBbIe
nogwunHuku (Cepns ROBUST) 62-79

XapakTepucTukun
Cuctema 0603Ha4YeHuimn
Tabnuubl NOALWNMHUKOB

Cepus BNR19, BER19

Cepuss BNR10, BER10

Cepusa BNR19XE/10XE, BER19XE/10XE (Spinshot™ 1I)

Cepusa BNR29, BER29 (LLInpokas cepus)

Cepusa BNR20, BER20 (LLinpokas cepwus)
CBepXxTo4Hble paananbHO-YNOPHbIE LWAPUKONOALMNMHUKM
(Cepusa ROBUST - BGR) 80-84

XapaKTepucTuku
Cuncrema 0603Ha4eHuin
Tabnuupbl NOAWMMHUKOB

Cepusa BGR19

Cepusa BGR10

Cepusa BGR02
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1. PAAUAJIbHO-YNOPHbIE LUAPUKOBbBIE NOALLNMHUKA

BbICOKOTOYHbIE pagnasibHO-YNOPHbIE LUAPUKOBbIE NOALWNMHUKK
(CtanpapTHas cepus)

Puc. 1.1 Yron KoHTakTa o
/
XapakTepucTuku 7\
OpHopsaHble paananbHO-YMOPHbIE LLIAPVKOBbIE MOALLIMIHNKA
VMEIOT COEANHSIOLLIYIO TOYKM KOHTaKTa JIMHWIO, MPOBEAEHHYO
B paavanbHOM HanpaBieHUM N HA3bIBAEMYIO YINIOM KOHTaKTa. .
Yron KOHTakTa no3BOSSIET 3TUM MOALLUMMHUKA BOCTPUHMMATb
pagvanbHble Harpy3ku, OOHOCTOPOHHME OCEBbIE Harpy3Ku
1 nx codeTanms. Kpome Toro, MOCKOSbKY BO BPEMST MPUoXe-
HUSI paananbHON Harpy3kmn MosiBASIETCSA OCeBast COCTaB/sAO-
wasi, Takme NOALUMMHMKA LUIMPOKO UCMONBb3YTCS B napax,
TPUMNEKCHBIX KOMMOHOBKAX, YETBEPHbIX N MYNbTUMNEKCHbIX s
3 /S R
KOMMOHOBKaX. LIeHTp Npnno>xeHns Harpy3ku
/
Yron KoHTakTa s
r
Puc. 1.2 Toyka KOHTaKTa
F. Bo Bpemsi MpunoXeHns Harpy3ku Ha pagnasnibHO-YMOPHbIA
/ &= LWapUKOMNOALINMHNK, B pe3yfbTaTe W3MEHEHUS YyCNoBUi
! HarpysKu LLIAPUKOB, BHYTPEHHEMO 1 HAPY>KHOMO KOJIEL, B COOT-
n R |/ | BETCTBUW C YINIOM KOHTaKTa NMoALLNMHUKE, UBMEHSIETCS yrpyras
F /| necopmaLms 1 CTeneHb HaNPSKEHNST B TOYKE KOHTaKTa.
a I
[ Ha puc. 1.2 nsobpakeHo BO3OENCTBME HAarpy30K Ha ABa a/e-
i MEHTa KadeHnss s yrnoB KoHtakTa B 30° n B 15°. 3aBucu-
o MOCTb MEX[y OCEBOW Harpy3Kom, MpuniaraeMon K NOALLUMMHAKY,
Touka KOHTaKTa N PEIYNBTUPYIOLLEN HArpy3KOW, BO3OENCTBYIOLLEN HA SNEMEHT
: Ka4eHus1, MOXXHO ChOPMYNMPOBaThL CleadytoLLVM 06pa3oM:
- B 15°
30° F. /(Konm4ecTBO LLApUKOB X Sina).
OTctoga cnemgyeT, YTo Yem BOSbLLE YroN KOHTaKTa, TEM MeHbLLE

/ ! OKa3blBAETCA Harpyska, BO3AENCTBYIOWAS Ha TENO KadeHUsI.

Harpyska Ha TO4KY KOHTaKTa 1 Bbi3blBaemas eli aechopmaLvs
YMEHBLLIAIOTCS, HTO CMIOCOBCTBYET YBEMHEHWIO CPOKA Cry>KObl
NOAWMMHMKA. YeM MeHbLUe yrof KOHTaKTa BO BPemsl Mpusio-
: Qggﬁg%iéyromaﬂ XKEHUS PaaManbHOW Harpy3ku, TeM MeHblUe OKasblBaeTcs
Ha TeNno Ka4eHvs Harpyska, BO3AENCTBYIOLLAs Ha TeNo KadeHusi, YTO Crocob-

CTBYET YMEHbLLEHNIO Harpy3kn Ha TOYKY KOHTaKTa.

Fa/
Konnyectso
LLIapVKOB

Harpyaka,
BO3[ENCTBYtOLLAS
Ha Teno Ka4eHWs

Yron koHTakTa 30° Yron koHTakTa 15°
(XapakTepnCTUKM YrioB KOHTakTa CM. Ha CTp. 42-43.)

Pa3mepHble cepuun

Puc. 1.3

72 70 79
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‘ qaCTb4 ‘

Cuncrtema 0603Ha4YeHNss BbICOKOTOYHbIX papgnanibHO-yNOPHbIX LUAPUKOBbIX NOALUNMHUKOB © E
o3
>3
oLC

(Mpumep 0603Ha4eHNs NOALINMHIKA) C ‘ ‘ ‘ TYN ‘ ‘ ‘ ‘DB‘ ‘ L ‘ ‘ P4‘ 52
o o

‘ O603Ha4eHe g g

[~}

0O603Ha4YeHne TUNa NogLNMHMKA TONHOCTIA & ]
0O603Ha4eHne
0O603Ha4YeHne pasmepa npepgHarara
Homep BHYyTpeHHero guamerpa 0O603Ha4YeHNe KOMMOHOBKM

0O603Ha4YeHne yria KoHTakTa 0O603Ha4YeHne yrninoTHEHS

0O603Ha4YeHne MaTepmana 0O603Ha4YeHne cenapaTtopa

@
CnpaBoyHble
CTpaHuubl
Twun - o .
7 NOALIMNHMKA 7: OpHOPSAHBIV paananbHO-YMNOPHbI LAPUKOBbIA NOAWNMHIK 42-43, 48
0 Pa3mepbl 9: cepusa 19, 0: cepus 10, 2: cepusa 02 42-43, 48
Homep MeHee 03, BHyTpeHHuit anameTp nogwmnHuka 00: 10 mm, 01: 12 mm 02: 15 mMm, 03: 17 mm
13 BHYTPEHHero 50-60
avameTpa Csblwe 04, BHyTpeHHWUI guamMeTp noglmnnHuKa — HomMep guametpa x5 (Mm)
c Yron o o a o A- o
KOHTaKTa C: 15° A5: 25° A: 30 42-43, 48
Kop i . . .
maTepuana CviMBON OTCYTCTBYET: NOAWNMNHMKOBas cTanb (SUJ2) SN24: kepamudeckuii wapuk (SiN,) (7) 14-17
TYN: HanpasnsieMbIi LIapnKammn NoMamMnaHbli cenapaTop; npefaesbHas ckopocTb d..,n = 1 400 000;
npegenbHasa paboyas Temnepartypa = 120°C
TYN GeRapatap TR: HanpaBnsieMblii HAPY>KHbIM KOJbLIOM cenapaTtop 13 eHONbHO-anbAerngHoro nonnmepa; V5
npepgenbHasi paboyas Temneparypa = 120°C
YnnotHeHne  CrMBON OTCYTCTBYET: OTKPbITHIA TN V1V: HEKOHTAKTHOE PE3UHOBOE YMNJIOTHEHME (2) 32
SU: yHuBepcasbHasi KOMMOHOBKa (0gHOpsiaHas) - 1 noawWnnHNK
DU: yHuBepcanbHas KOMMOHOBKa (OBYXpsiAHas) - 2 NOALUINMHMKA
DB KoM GnaEI DB: koMnoHoBKa "cnuHa K cnuHe" - 2 nogwunHuka DF: komnoHoBKa "fmuo K avuy" - 2 nogwmnnHuKa 42-43
DT: "TaHOoeMHas" KOMMOHOBKA - 2 MOALUMMHIKA 148-151
DBD, DFD, DTD, DUD: TpunnekcHble KOMMOHOBKY - 3 MOALUNMHUKA
DBB, DFF, DBT, DFT, DTT, QU: kBagpynieKCcHble KOMMNOHOBK/ — 4 MOALIMMHMKA
L n EL: cBepxnerknin npegHatsr, L: nerkuin npegHatar, M: cpepHuin npepgHatar, H: 6onbLuoi npegHaTar 42-43
enHaTsar
= CP: cneuvnanbHbin npegHatar, CA: cneupanbHbI OCEBON 3a30p 152-160
P2: MOC Knacc 2, P4: MOC Knacc 4, P5: MOC Knacc 5
P4 T P3: cneunanbHbi knace (ToyHocTb pasmepoB: MOC Knacc 4; TouHocTb BpaweHusi: MOC Knacc 2) 151
oHocTb P4Y: cneuvanbHbIii Knacc (BHYTPEHHWI N HAPY>KHbI AUaMeTpbl NpeAcTaBneHbl NCKoumTensHO NSK. 176-179

Bce ocTanbHble — knacc 4 1SO.)

(") CooTBeTCTBYHOLLME HOMEPA PaANATIBHO-YMOPHBIX LLIAPVKOMOALLUMHUKOB C KEPaMUYECKMMM Laprkamy — 79, 70:
BHyTpeHHWi grnameTp =¢ 10-100 Mm.

(?) PapuansHo-ynopHble LApUKOMOALLUMMHMKA C YISIOTHEHVSIMY CTaHAapTU3MpOoBaHbl nog komnoHosky SU u knacc 3 1SO.
CoOTBETCTBYIOLLIME HOMEPA PaaMaibHO-YNOPHBIX MOAWNMHUKOB C YNNOTHEHWAMIN — 79, 70: BHyTpeHHWn grameTp = ¢ 30-100 Mm.
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1. PAAUANIbHO-YNOPHDIE LUAPUKOBbBIE I'IOﬂ,LIJI/II'IHI/IKI/I

BbICOKOTOYHbIE paguanbHO-YMOPHbIE LAPUKOBbIE NOALIMNMHUKA
(MunnatiopHas cepus)

Cepusa 70
Cepusa 72

BHyTpeHHW guameTp 5-8 MM

"

gd

a
OCHOBHbIE pa3mepbl HomunHanbHas Jonyctumast | LleHTp Macca | MpepenbHbie ckopocTy (%)
Homepa (Mm) rpy3onogbeMHocTb (KH) Ha?g?gg 0 I'I%J:g))l/(;:lmwﬂ (r) (06\MUH)
FIOAMIMIRAICOR d b B (MCIH) (MrIJIH) mMHahﬁJecm) (CTaTCm%EKaa) (kH) (MaM) (npumepHo) Kogcng:ifgaﬂ Macno
725C 5 16 5 0.3 0.15 | 1.700 | 0.660 | 0.545 3.91 4.5 110 000 | 167 000
725A 5 16 5 0.3 0.15 | 1.610 | 0.620 | 0.665 5.53 4.5 72 000 96 000
706C 6 17 6 0.3 0.15 | 2.150 | 0.845 | 0.765 4.54 5.5 100 000 | 153 000
706A 6 17 6 0.3 0.15 | 2.030 | 0.795 | 0.725 6.32 5.5 66 000 87 000
726C 6 19 6 0.3 0.15 | 2.390 | 1.000 | 0.835 4.67 7.8 92 000 | 140 000
726A 6 19 6 0.3 0.15 | 2.240 | 0.940 | 0.395 6.61 7.8 60 000 80 000
707C 7 19 6 0.3 0.15 | 2.390 | 1.000 | 0.835 4.67 7.4 89 000 | 135000
707A 7 19 6 0.3 0.15 | 2.240 | 0.940 | 0.375 6.61 7.4 58 000 77 000
708C 8 22 7 0.3 0.15 | 3.550 | 1.540 | 1.300 5.51 12.0 77 000 | 117 000
708A 8 22 7 0.3 0.15 | 3.350 | 1.450 | 1.020 7.84 12.0 50 000 67 000
728C 8 24 8 0.3 0.15 | 3.600 | 1.580 | 1.330 6.14 16.0 72 000 | 110 000
728A 8 24 8 0.3 0.15 | 3.350 | 1.480 | 0.610 8.62 16.0 47 000 63 000

" O [onycTMON OCEBOI Harpyske CM. Ha cTp. 147.
@ O npuMeHeHnM NpefesibHbIX CKOPOCTENR CM. Ha ¢TP. 170. Mpu NCNoNb30BaHUN KEPaMUHECKUX LLIAPUKOB 3HA4EHVE NPefesibHON CKOPOCTH
BpaLleHvs B 1,25 pa3 6orblle, YemM A1 CTaNbHbIX LAPVIKOB.
MpumeyaHne: Homepa NoALMMHMKOB C CyPdPUKcom "C": HOMUHaNBHBIN yron KoHTakTa 15°
Homepa nogumnHnkoBs ¢ cydpdmkcom "A": HoMUHaNBHBIN yron KoHTakTa 30°

B
BbICOKOTO4YHbIE pagnasibHO-YNOPHbIE )
wapukonogwnnHNKn
(Cepus BSA pna onop WapuKOBUHTOBLIX Nap) .
oD
Cepusa 10 . T
BHyTpeHHu guameTp 8-15 mm ¢|d
a
OcCHOBHbIEe pasmepsbl HomuHanbHas Jonyctumas | LleHTp Macca | MpegenbHble ckopocTy (3)
0CeBas | MPUIOXKEHMS
" ;jrnerMi " (MMm) I'pyagl'lo,q'beMHO(Zb (kH) S Eial(’py()SKVI () (06\MUH)
r r. 3 . MM
g 2 = (MUH) (M|/1|H) (OvHamqeckas) (CTaTVMgCKaﬂ) (kH) a (MpumepHo) NETEIIEEITES] GERE)
8BSA10T1X 8 22 0.3 0.15 2.350 | 0.840 | 0.805 12.2 11.0 40 000
10BSA10T1X 10 26 0.3 0.15 3.250 | 1.200 | 0.960 14.4 16.6 33 300
12BSA10T1X 12 28 0.3 0.15 3.600 | 1.430 1.710 16.0 18.7 30 000
15BSA10T1X 15 32 10 0.3 0.15 3.900 | 1.690 1.950 18.6 27.7 25500

" O ponycTMON OCEBOW Harpyske CM. Ha cTp. 147.
@ O NpuMeHeHWM NpefeNbHbIX CKOPOCTeN cM. Ha cTp. 170. Mpu NCNob30BaHMM KEpaMUHECKIX LLIAPUKOB 3HAYEeHE NpeaenbHOM CKOPOCTH

BpaleHyst B 1,25 pa3 6onblue, YeM AN CTalbHbIX LWAPUKOB.
Mpumevanue: lMNoawmMnHMK TNa BSA: HOMUHANBbHBIN yrof KoHTakTa 30°.
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‘ ‘ ‘ Llac7b4 ‘ ‘ ‘ ‘

BbICOKOTO4YHbIE paananbHO-YNMOPHbIE LWAPUKOBbIe MOALNMNHUKN
(CtaHpapTHas cepusi)

L[ononHuTenbHbIE CBEAEHUSA CM. Ha CTpaHmLax
@ [yHamunyeckas sKBMBaneHTHas Harpyska. . 139

@ CTaTnyeckasi 9KBUBaneHTHas Harpyska. . . .146 2 %

@ MpegHaTs N KECTKOCTb. .« . v v vvvvnn .. 152 S

o 3

CepMﬂ 79 @ Pa3mepbl 3anie4mkos Bana u kopnyca . . . .186 E. =

~ c

BHyTpeHHui anameTp 10-55 Mm @ MonoXeHNe CMaso4HOro COMMa . . ... ... .. 192 % o

IS 2

@ Konn4yecTtBo 3aknagpiBaeMom 2 §

KOHCUCTEHTHOM CMaBKM . .. ..o oo ... 175 I3

o g

3
OCHOBHbIE pa3mepbl HomuHanbHas [onyctumasn|Koaddu-|  LieHTp Macca | KoH- | MpegensHble ckopocTi (°)

Homepa (Mm) rpy3onogbemHocTs (KH) | ocesas UnenT | MPWIOXEHUA | (cr) | cTpyKLNS (06\MMH)
7 Harpysku
MOALNMHIKOB r ry C, C, |Harpyska (') (M) YIWIOT= | K ocucTenTHas Macro
d D B (MUWH) (MWH) | (OnHamwqeckas) | (Cratneckas) (kH) fo a (Mpumepto) | HEHWA cMaska

7900C 10 22 6 0.3 | 0.15 3.00 1.52 1.23 141 5.1 0.010 - 71900 | 109 400
7900A5 10 22 6 03 | 0.15 2.88 1.45 1.44 - 6.7 0.009 - 62 500 93 800
7901C 12 24 6 0.3 | 0.15 3.35 1.86 1.45 14.7 5.4 0.011 - 63 900 97 300
7901A5 12 24 6 0.3 | 0.15 3.20 1.77 1.71 - 7.2 0.011 = 55 600 83 400
7902C 15 28 7 0.3 | 0.15 4.75 2.64 1.93 14.5 6.4 0.016 - 53 500 81400
7902A5 15 28 7 0.3 | 0.15 4.55 2.53 2.22 - 8.5 0.016 - 46 600 69 800
7903C 17 30 7 0.3 | 0.15 5.00 2.94 2.09 14.8 6.6 0.017 = 49 000 74 500
7903A5 17 30 7 0.3 | 0.15 4.75 2.80 2.21 — 9.0 0.017 — 42 600 63 900
7904C 20 37 9 0.3 | 0.15 6.95 4.25 3.20 14.9 8.3 0.036 - 40 400 61 500
7904A5 20 37 9 0.3 | 0.15 6.60 4.05 3.55 - 111 0.037 - 35100 52 700
7905C 25 42 9 0.3 | 0.15 7.85 5.40 3.90 15.5 9.0 0.043 - 34 400 52 300
7905A5 25 42 9 0.3 | 0.15 7.45 5.15 4.40 = 12.3 0.043 = 29 900 44 800
7906C 30 47 9 0.3 | 0.15 8.30 6.25 4.40 15.9 9.7 0.049 O 29 900 45 500
7906A5 30 47 9 0.3 | 0.15 7.85 5.95 4.95 - 13.5 0.050 O 26 000 39 000
7907C 35 55 10 06 | 0.3 12.1 9.15 6.60 15.7 11.0 0.074 O 25 600 38 900
7907A5 35 55 10 06 | 0.3 114 8.70 7.20 — 15.5 0.075 O 22 300 33 400
7908C 40 62 12 06 | 0.3 15.1 11.7 8.40 15.7 12.8 0.109 O 22 600 34 400
7908A5 40 62 12 0.6 |03 14.3 1.2 8.90 - 17.9 0.110 O 19700 29 500
7909C 45 68 12 0.6 | 0.3 16.0 13.4 8.55 16.0 13.6 0.129 O 20 400 31 000
7909A5 45 68 12 0.6 |03 15.1 12.7 9.95 - 19.2 0.130 O 17 700 26 600
7910C 50 72 12 06 | 0.3 16.9 15.0 9.45 16.2 14.2 0.130 O 18 900 28 700
7910A5 50 72 12 0.6 |03 15.9 14.2 11.0 - 20.2 0.132 O 16 400 24 600
7911C 55 80 13 1.0 | 0.6 19.1 17.7 11.0 16.3 15.5 0.182 O 17 100 26 000
7911A5 55 80 13 1.0 | 0.6 18.1 16.8 12.5 — 22.2 0.184 O 14 900 22 300

" O ponycTMON OCEBOW Harpyske CM. Ha cTp. 147.

6] O nprMeHeHWM NpeenbHbIX CKOPOCTeN cM. Ha cTp. 170.
My MCNONBE30BaHNM KEPaMUHECKIX LLIAPMKOB 3Ha4eHVe NpeaesibHoM CKOPOCTY BpalleHns B 1,25 pas 6osblue,
4YeM 0715 CTaIbHbIX LLUAPUKOB.

MpumeyaHune: Homepa NoaWMNHUKOB C CyPduKcom "C": HOMUHaNBHBIN yron kKoHTakTa 15°
Homepa noawmnHnKoB ¢ cydunkcom "AS": HOMUHaNBHBIN Yron KOHTakTa 25°
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1. PAOVAJIbHO-YNMOPHbBIE LUAPUKOBbBIE NOALINMHUKHA

BblCOKOTO4YHbIE pagnasibHO-ynopHble lWapnkKoBbie NOALUNMTHUKN B
(CtanpapTtHas cepus) ! ) n
r r
Cepuist 79v oD Y
BHyTpeHHu guameTp 60-280 mm ¢‘d
___a__[.

OCHOBHbIE pa3mepbl HomuHansHas Donyctumas |Koaddm-|  LieHTp Macca | KoH- | MpegensHsie ckopocti (3)
Homepa (Mm) rpy30nogbemMHocTs (kH) | ocesast LeHT H%J:?));;?Mm (kr)  |cTPyKums (06\MUH)
MORUINHIKOB | o D B r ry C, Co |Harpyska() (MM) YANIOT= i ocucrenhas Macro
(MUH) | (MUH) | (Dnauneoras) | (Cramecres) | (KH) f, a (npvvepHo) | HEHWS cMaska

7912C 60 85 13 1.0 0.6 19.4 18.7 11.5 16.5 16.2 0.195 O 15900 | 24200
7912A5 60 85 | 13 1.0 | 06 18.3 17.7 13.0 - 234 0.198 O 13800 | 20700
7913C 65 90 13 1.0 0.6 20.2 20.5 12.5 16.7 16.9 0.208 O 14900 | 22600
7913A5 65 9 | 13 1.0 | 06 19.1 19.4 14.2 - 24.6 0.211 @) 13000 | 19400
7914C 70 | 100 | 16 1.0 | 06 28.1 27.8 17.3 16.4 19.4 0.338 O 13600 | 20600
7914A5 70 | 100 16 1.0 0.6 26.5 26.3 20.3 - 27.8 0.341 O 11800 | 17700
7915C 75 | 105 16 1.0 0.6 28.6 29.3 18.0 16.6 201 0.358 O 12800 | 19500
7915A5 75 | 105 16 1.0 0.6 26.9 27.7 21.2 = 29.0 0.355 @) 11200 | 16 700
7916C 80 | 110 16 1.0 0.6 29.0 30.5 18.7 16.7 20.7 0.377 O 12200 | 18 500
7916A5 80 | 110 | 16 1.0 | 06 27.3 29.0 221 - 30.2 0.381 O 10600 | 15800
7917C 85 | 120 18 1.1 0.6 39.0 40.5 25.9 16.5 22.7 0.534 O 11300 | 17 100
7917A5 85 | 120 | 18 1.1 0.6 36.5 38.5 30.0 - 32.9 0.541 @) 9800 | 14700
7918C 90 | 125 | 18 1.1 0.6 415 46.0 291 16.6 23.4 0.568 O 10700 | 16300
7918A5 90 | 125 18 1.1 0.6 39.5 43.5 33.5 - 341 0.560 O 9400 | 14000
7919C 95 | 130 18 1.1 0.6 42.5 48.0 30.0 16.7 241 0.597 O 10300 | 15600
7919A5 95 | 130 18 1.1 0.6 40.0 45.5 35.0 = 35.2 0.603 @) 8900 | 13400
7920C 100 | 140 | 20 1.1 0.6 50.0 54.0 33.0 16.5 26.1 0.800 O 9600 | 14600
7920A5 100 | 140 20 1.1 0.6 47.5 51.5 39.5 - 38.0 0.808 O 8400 | 12500
7921C 105 | 145 20 1.1 0.6 51.0 57.0 34.5 16.6 26.7 0.831 = 9200 | 14 000
7921A5 105 | 145 20 1.1 0.6 48.0 54.0 41.0 = 39.2 0.820 = 8000 | 12000
7922C 110 | 150 20 1.1 0.6 52.0 59.5 35.5 16.7 27.4 0.867 - 8900 | 13500
7922A5 110 | 150 20 1.1 0.6 49.0 56.0 43.0 - 40.3 0.877 - 7700 | 11600
7924C 120 | 165 | 22 1.1 0.6 72.0 81.0 50.5 16.5 30.1 1.160 - 8100 | 12300
7924A5 | 120 | 165 | 22 1.1 0.6 67.5 77.0 59.5 - 442 1.150 - 7100 | 10600

O ponyCcTMMON OCEBOW Harpyske CM. Ha cTp. 147.
@) O npuMeHeHM NpeaenbHbIX CKOPOCTeN cM. Ha cTp. 170.
[PV NCMONBE30BAHNN KEPAMUHECKIX LLIAPUKOB 3HaYeHVe NPEeAesbHOM CKOPOCTY BpaLLeHns B 1,25 pas borbLue, HYem A8 CTalbHbIX LLaPUKOB.
MpumeuaHne: Homepa NOAWMMHUKOB C CydDdHUKCOM "C": HOMMHASBHbIA Yron KOHTakTa 15°
Homepa noawmnHMKOB ¢ CydhdrKcoM "AS": HOMUHaNBHBIA Yron KOHTakTa 25°
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‘ qaCTb4 ‘

L[ononHuTeNnbHbIE CBEAEHUSA CM. Ha CTpaHmLax
@ [yHamnyeckas sKBuBaneHTHas Harpyska. . 139

@ CraTnyeckasi 9KBUBaneHTHas Harpyska. . . .146 2 %
@ [pegHaTar N >KECTKOCTb. « v v v v v e v e e e e .152 §'§
@ Pasmepsbl 3anie4nKkos Bana u Kkopnyca. . . . . 186 E. g
c
@ [lofoXKeHne CMa304HOro CoNNa . .« « o v ...« 192 % o
IS 2
@ Konn4yecTBo 3aknagpiBaeMom 2 §
KOHCUCTEHTHOM CMaBKM . ... ..o ... 175 L
]
CepVIFI 79 (npoponxeHue) E|
OCHOBHbIE pa3mepbl HomuHansHas [onyctumasn|Koaddu-|  LieHTp Macca | KoH- | lpenenbHble ckopocty (%)
Homepa (Mm) rpysonogbemHocTs (kH) | oceas UveHT | MPWIOXEHUR | (k1) | cTpyKLNS (06\MUH)
. HarpysKku _
MOALLMIHNKOB r r C, C, |Harpyaka () (Mm) YNOT= K oncncTeHTHas!
d D B (MWH) | (MVH) | (Onvawmseckas) | (Cratdeckas) (kH) f a (npumepHo)|  HEHMSA cvaska Macno
7926C 130 | 180 24 1.5 1.0 78.5 91.0 55.0 16.5 32.8 1.500 - 7 500 11 300
7926A5 130 | 180 24 1.5 1.0 74.0 86.0 63.5 - 48.1 1.540 - 6 500 9700
7928C 140 | 190 24 1.5 1.0 79.5 95.5 58.0 16.7 34.1 1.630 - 7 000 10 700
7928A5 140 | 190 24 1.5 1.0 75.0 90.0 68.0 = 50.5 1.630 = 6 100 9100
7930C 150 | 210 28 2.0 1.0 102 122 74.0 16.6 38.1 2.960 - 6 400 9800
7930A5 150 | 210 28 2.0 1.0 96.5 | 115 84.5 - 56.0 2.970 - 5600 8 400
7932C 160 | 220 28 2.0 1.0 106 133 80.0 16.7 39.4 3.100 = 6 100 9 300
7932A5 160 | 220 28 2.0 1.0 100 125 93.5 = 58.3 3.120 = 5300 7 900
7934C 170 | 230 28 2.0 1.0 113 148 88.5 16.8 40.8 3.360 - 5800 8 800
7934A5 170 | 230 28 2.0 1.0 106 140 103 - 60.6 3.360 - 5000 7 500
7936C 180 | 250 33 2.0 1.0 145 184 111 16.6 45.3 4.900 = 5400 8 200
7936A5 180 | 250 33 2.0 1.0 137 174 127 - 66.6 4.940 - 4700 7 000
7938C 190 | 260 33 2.0 1.0 147 192 115 16.7 46.6 4.980 - 5200 7 800
7938A5 190 | 260 33 2.0 1.0 139 182 131 - 69.0 5.120 - 4 500 6 700
7940C 200 | 280 38 21 1.1 189 244 144 16.5 51.2 6.850 - 4 800 7 300
7940A5 200 | 280 38 2.1 1.1 178 231 169 = 75.0 6.920 = 4200 6 300
7944C 220 | 300 38 21 1.1 190 256 235 16.7 53.8 6.665 - 4500 6 800
7944A5 220 | 300 38 21 1.1 179 242 174 - 79.6 6.665 - 3900 5800
7948C 240 | 320 38 21 1.1 200 286 260 16.8 56.5 7.224 = 4200 6 300
7948A5 240 | 320 38 21 1.1 189 270 193 = 84.3 7.224 = 3600 5400
7952C 260 | 360 46 21 1.1 256 365 340 16.6 64.5 11.936 - 3 800 5700
7952A5 260 | 360 46 2.1 1.1 241 345 252 - 95.3 11.936 - 3300 4900
7956C 280 | 380 46 21 1.1 272 410 380 16.7 67.2 12.853 = 3 500 5400
7956A5 280 | 380 46 2.1 1.1 256 390 283 - 99.9 12.853 - 3100 4 600

" O ponycTMON OCEBOW Harpyske CM. Ha cTp. 147.

® O NprMeHeHM NpeaenbHbIX CKOPOCTeN cM. Ha cTp. 170.

MpumevaHne: Homepa noawmnHkoB ¢ cyddmkcom "C'": HOMMHaIbHBIN yron KoHTakTa 15°
Homepa nogumnHnkos ¢ cydpdmnkcom "AS": HOMUHaNBHBIN Yron KoHTakTa 25°
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1. PAOVAJIbHO-YNMOPHbBIE LUAPUKOBbBIE NOALINMHUKHA

BbICOKOTOYHbIE paananbHO-YNOpPHbIE LWapPNKoBbie MOALWNNHNKN B
(CtanpapTtHas cepus) ! Eﬁﬁ a
Cepus 70 i T
BHyTpeHHun gnametp 10-75 mm ¢‘d
a
OCHOBHbIE pa3mepsbl HomuHansHas Donyctumasn | Koaddu-|  LleHTp Macca | KoH- | MpegensHble ckopocTi (?)
Homepa (Mm) rpy3onogbemHocTs (KH) | ocesast LMeHT ”%‘gﬂgﬁ&“” (kr) | cTpyKums (06\MMH)
nopumnkuKos| 5 B r ry c, C, |Harpyska () (M) VUL 77— Macro
(MvH) | (MUH) | (avavneokas) | (Cramueckas) (kH) f, a (pumepHo) | HEHWS cMasKa
7000C 10 26 8 0.3 | 0.15 | 5.30 2.49 2.16 12.6 6.4 0.019 - 63900 | 97 300
7000A5 10 26 8 0.3 | 0.15 | 5.15 2.41 2.48 - 8.2 0.019 - 55600 | 83400
7000A 10 26 8 0.3 | 0.15 | 5.00 2.34 1.91 - 9.2 0.019 - 41700 | 55600
7001C 12 28 8 0.3 | 0.15 | 5.80 2.90 2.40 13.2 6.7 0.021 - 57 500 | 87 500
7001A5 12 28 8 0.3 | 0.15 | 5.60 2.79 2.82 - 8.7 0.021 - 50 000 | 75000
7001A 12 28 8 0.3 | 0.15 5.40 2.711 2.13 = 9.8 0.021 = 37 500 | 50000
7002C 15 32 9 0.3 | 0.15 | 6.25 3.40 2.63 14.1 7.6 0.030 - 49 000 | 74500
7002A5 15 32 9 0.3 | 0.15 | 5.95 3.25 3.05 - 10.0 0.030 - 42600 | 63900
7002A 15 32 9 0.3 | 0.15 | 5.80 3.15 2.36 - 11.3 0.030 - 32000 | 42600
7003C 17 35 10 0.3 | 0.15 | 6.60 3.80 2.85 14.5 8.5 0.039 - 44300 | 67 400
7003A5 17 35 10 0.3 | 0.15 | 6.30 3.65 3.35 - 11.1 0.040 - 38500 | 57 700
7003A 17 35 10 0.3 | 0.15 | 6.10 3.50 2.59 - 12.5 0.040 - 28900 | 38500
7004C 20 42 12 06 |03 |11.1 6.55 4.80 14.0 10.1 0.067 - 37100 | 56 500
7004A5 20 42 12 06 |03 | 106 6.25 5.45 - 13.2 0.067 - 32300 | 48400
7004A 20 42 12 0.6 | 0.3 10.3 6.10 4.20 - 14.9 0.068 - 24200 | 32300
7005C 25 47 12 0.6 | 0.3 11.7 7.40 5.20 14.7 10.8 0.078 = 32000 | 48700
7005A5 25 47 12 06 |03 11.1 7.10 5.95 = 14.4 0.077 = 27 800 | 41700
7005A 25 47 12 0.6 | 0.3 10.7 6.85 4.55 = 16.4 0.079 = 20900 | 27 800
7006C 30 55 13 1.0 | 0.6 15.1 10.3 6.85 14.9 12.2 0.114 O 27100 | 41200
7006A5 30 55 13 1.0 |06 |144 9.80 8.05 - 16.4 0.114 O 23 600 | 35300
7006A 30 55 13 1.0 | 0.6 13.9 9.45 6.20 - 18.8 0.116 O 17 700 | 23 600
7007C 35 62 14 1.0 | 0.6 19.1 13.7 9.35 15.0 13.5 0.151 O 23800 | 36100
7007A5 35 62 14 1.0 | 0.6 18.2 13.0 11.4 - 18.3 0.151 O 20700 | 31000
7007A 35 62 14 1.0 | 0.6 17.5 12.6 8.75 = 21.0 0.153 O 15500 | 20700

O [onycTMMON OCEBOI Harpyske CM. Ha cTp. 147.
6] O NpUMeHeHM NpeaenbHbIX CKOPOCTeN M. Ha cTp. 170.
MK YCroNb30BaHNN KEPaMHECKYIX LLIAPVKOB 3Ha4EHE NMpefenibHOM CKopoCTY BpallieHnst B 1,25 pa3 6oriblue, YeM [1st CTaslbHbIX LLIaPUKOB.
Mpumedanune: Homepa noannHmkoB ¢ cyddmkcom "C": HOMMHaNbHbIR yron KoHTakTa 15°
Homepa noawmnHnkoB ¢ cydrnkcom "A5": HOMUHaNBbHBIN Yron KOHTakTa 25°
Homepa noawmnHnkoB ¢ cyddunkcom "A": HOMUHaNbHBIN yron KoHTakTa 30°
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‘ qaCTb4 ‘

L[ononHuTenbHbIE CBEAEHUSA CM. Ha CTpaHmLax
@ [uHamunyeckas sKBuBaneHTHas Harpyska. . 139

@ CraTnyeckasi 9KBUBaneHTHas Harpyska. . . .146 2 %

@ [pegHaTar N >KECTKOCTb. .« v v v v v v e e e e e .152 §'§

@ Pasmepbl 3anie4nKkos Bana u Kopnyca. . . . . 186 E. g

c

@ [lonoXKeHe CMa304HOro ConNa . .« . . v . ... 192 % o

IS 2

@ Konn4yecTBo 3aknagpiBaeMom 2 §

KOHCUCTEHTHOM CMaBKM . .. ..o oo ... 175 L

]

CepVIFI 70 (NpoponxeHve) |
OCHOBHbIE pa3mepbl HomuHansHas [onyctumasn|Koaddu-|  LieHTp Macca | KoH- | lpegenkHble ckopocTy (%)

Homepa (Mm) rpy3onogbemHocTs (kH) | oceas UnenT | MPWIOXEHNA | (kr) | cTpyKLNS (06\MUH)
. HarpysKku
MOALIMMHKOB r r C, Co | Harpyska() (M) YIROT= I ouencrenHas

d b B (MUH) | (MWH) | (Dnawreckas) | (Cramnaeckes) (kH) f, a (npvmepHo)|  HEeHUs cMasKa Macno
7008C 40 68 15 1.0 0.6 20.6 15.9 10.6 15.4 14.7 0.189 O 21300 | 32500
7008A5 40 68 15 1.0 0.6 19.5 151 12.0 - 20.1 0.188 O 18600 | 27 800
7008A 40 68 15 1.0 0.6 18.8 14.6 9.15 - 23.1 0.191 O 13900 | 18600
7009C 45 75 16 1.0 0.6 24.4 19.3 12.4 15.4 16.0 0.238 O 19200 | 29 200
7009A5 45 75 16 1.0 0.6 23.1 18.3 14.5 = 22.0 0.250 O 16 700 | 25000
7009A 45 75 16 1.0 0.6 22.3 17.7 1.1 - 25.3 0.241 O 12500 | 16700
7010C 50 80 16 1.0 0.6 26.0 21.9 13.9 15.7 16.7 0.259 O 17700 | 27 000
7010A5 50 80 16 1.0 0.6 24.6 20.8 16.2 - 23.2 0.270 O 15400 | 23100
7010A 50 80 16 1.0 0.6 23.7 201 12.5 - 26.8 0.262 O 11600 | 15400
7011C 55 90 18 1.1 0.6 34.0 28.6 18.9 155 18.7 0.380 O 15900 | 24200
7011A5 55 90 18 1.1 0.6 32.5 27.2 21.8 = 25.9 0.383 O 13800 | 20700
7011A 55 90 18 1.1 0.6 31.0 26.3 16.6 = 29.9 0.385 O 10400 | 13800
7012C 60 95 18 1.1 0.6 35.0 30.5 19.9 15.7 19.4 0.405 O 14900 | 22600
7012A5 60 95 18 1.1 0.6 33.0 29.1 23.0 - 271 0.408 O 13000 | 19400
7012A 60 95 18 1.1 0.6 32.0 28.1 17.6 - 31.4 0.410 O 9700 | 13000
7013C 65 100 18 1.1 0.6 37.0 34.5 22.0 15.9 20.0 0.435 O 14 000 | 21 300
7013A5 65 100 18 1.1 0.6 35.0 32.5 25.4 - 28.2 0.455 O 12200 | 18200
7013A 65 100 18 1.1 0.6 33.5 31.5 19.5 - 32.8 0.441 O 9100 | 12200
7014C 70 110 20 1.1 0.6 47.0 43.0 26.8 15.7 221 0.606 O 12800 | 19500
7014A5 70 110 20 1.1 0.6 445 41.0 32.0 - 31.0 0.625 O 11200 | 16700
7014A 70 110 20 1.1 0.6 42.5 39.5 24.6 - 36.0 0.613 O 8400 | 11200
7015C 75 115 20 1.1 0.6 48.0 45.5 28.1 15.9 22.7 0.643 O 12200 | 18500
7015A5 75 115 20 1.1 0.6 455 43.5 33.5 - 32.1 0.652 O 10600 | 15800
7015A 75 115 20 1.1 0.6 43.5 41.5 25.9 - 37.4 0.650 O 7900 | 10600

" O ponycTMON OCEBOW Harpyske CM. Ha cTp. 147.
G] O nprMeHeHM NpeenbHbIX CKOPOCTeN cM. Ha cTp. 170.

[P NCMONBE30BAHNN KEPAMUHECKIIX LLIAPUKOB 3HaYeHVE NPEAesbHOM CKOPOCTH BpaLLeHna B 1,25 pas GonbLue, HYem A8 CTaslbHbIX LLIAPUKOB.
MpumeyaHmne: Homepa NoawMnHKOB C CyPduKcom "C": HOMUHaNBHBIN yron kKoHTakTa 15°

Homepa NoAWMNHUKOB € CydhdUKCOM "AS": HOMUHANBHBIA Yron KOHTakTa 25°

Homepa NOAWMNHUKOB C CyddHUKCOM "A'": HOMUHASBHBIN Yo KoHTakTa 30°
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1. PAOVAJIbHO-YNMOPHbBIE LUAPUKOBbBIE NOALINMHUKHA

BbICOKOTOYHbIE pagnanbHO-YNOPHbIE LWAPNKOBbIE MNOALLMITHUKK B
(CtanpapTtHas cepus) \

Cepus 70 el 7 T
BHyTpeHHun gnameTtp 80-200 Mm ¢‘d
a
OCHOBHbIE pasmMepbl HomuHanbHas [onyctumas [Koaddm-|  LieHTp Macca | KoH- | lpenensHble ckopocTy (3)

Homepa (Mm) rpysonogbemHocTb (KH) | oceas LeHT ”E{gﬂg’ﬁ&“” (kr)  |cTpyKuMs (06\MMH)

nopumnHuKOs | - . r r, C, C, |Harpyska () (Mv) YMIOT- I oucucrenTHas Macrio

(MuH) | (MuH) | (nawneokas) | (Craweckas) | (KH) f, a (pumepHo) | HEHVS cMaska

7016C 80 125 22 1.1 0.6 58.5 556.5 34.5 15.7 24.7 0.855 O 11300 | 17100
7016A5 80 | 125 | 22 1.1 0.6 55.5 52.5 41.0 - 34.9 0.880 O 9800 | 14700
7016A 80 125 22 1.1 0.6 53.5 50.5 31.5 - 40.6 0.864 O 7 400 9 800
7017C 85 | 130 | 22 1.1 0.6 60.0 58.5 38.0 15.9 25.4 0.898 O 10700 | 16 300
7017A5 85 | 130 | 22 1.1 0.6 57.0 55.5 43.0 — 36.1 0.904 O 9400 | 14000
7017A 85 | 130 | 22 1.1 0.6 54.5 53.5 33.0 - 42.0 0.907 O 7 000 9 400
7018C 90 140 24 1.5 1.0 71.5 69.0 44.5 156.7 27.4 1.160 O 10000 | 15300
7018A5 90 140 24 1.5 1.0 68.0 65.5 52.0 - 38.8 1.170 O 8700 | 13100
7018A 90 140 24 1.5 1.0 65.0 63.5 40.5 - 45.2 1.180 O 6 600 8700
7019C 95 145 24 1.5 1.0 73.5 73.0 47.0 15.9 28.1 1.210 O 9600 | 14600
7019A5 95 | 145 | 24 1.5 1.0 69.5 69.5 52.5 - 40.0 1.410 O 8400 | 12500
7019A 95 | 145 | 24 1.5 1.0 67.0 67.0 40.5 - 46.6 1.230 O 6 300 8 400
7020C 100 | 150 | 24 1.5 1.0 75.5 77.0 49.0 16.0 28.7 1.270 O 9200 | 14000
7020A5 | 100 150 24 1.5 1.0 71.0 73.5 57.5 - 411 1.450 O 8000 | 12000
7020A 100 150 24 1.5 1.0 68.5 70.5 44.5 - 48.1 1.280 O 6 000 8 000
7021C 105 | 160 | 26 20 | 1.0 88.0 89.5 57.0 15.9 30.7 1.580 - 8700 | 13300
7021A5 | 105 | 160 | 26 20 | 1.0 83.5 85.0 66.5 - 43.9 1.820 = 7600 | 11400
7021A 105 160 26 2.0 1.0 80.0 81.5 51.0 = 51.2 1.600 = 5700 7 600
7022C 110 170 28 2.0 1.0 | 106 104 68.5 15.6 32.7 1.940 - 8300 | 12500
7022A5 | 110 170 28 2.0 1.0 | 100 99.0 79.5 - 46.6 2.260 - 7200 | 10800
7022A 110 170 28 2.0 1.0 96.5 95.5 61.0 - 54.4 1.960 - 5400 7 200
7024C 120 180 28 2.0 1.0 | 112 117 75.5 15.8 341 2.090 - 7700 | 11700
7024A5 | 120 180 28 2.0 1.0 | 106 111 87.5 - 49.0 2.430 - 6700 | 10000
7024A 120 180 28 2.0 1.0 | 102 107 67.5 — 57.3 2.120 — 5 000 6 700

O ponycTMOoN OCEBON Harpyske CM. Ha cTp. 147.
6] O npuMeHeHM NpefenbHbIX CKOPOCTen M. Ha cTp. 170.
[pY MCNONB30BaHNN KEPAMMHECKIX LLIAPUKOB 3Ha4eHVe NPeaenbHOM CKOPOCTY BpaLLieHns B 1,25 pad 6osbLLe, HYeM AN CTaTbHbIX LLaPUKOB.
MpumeuaHne: Homepa NoALLMMHUKOB C CyPdUKcom "C'": HOMUHANBHBIN Yron KoHTakTa 15°
Homepa noawmnHMKoB ¢ cyddurkcom "AS": HOMUHaNBHBIN Yron KoHTakTa 25°
Homepa noaLmMnHMKOB ¢ CyddurKcom "A'": HOMUHaNBHBIA yron KoHTakTa 30°
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‘ qaCTb4 ‘

L[ononHuTeNnbHbIE CBEAEHUSA CM. Ha CTpaHmLax
@ [yHamunyeckas sKBMBaneHTHasa Harpyska. . 139

@ CraTnyeckasi 9KBUBaneHTHas Harpyska. . . .146 2 %

@ [pegHaTar N >KECTKOCTb. « v v v v v v v e e e e .152 §'§

@ Pasmepsbl 3anie4nKkos Bana n Kkopnyca. . . . . 186 E. g

c

@ [lofoXKeHe CMa304HOro CoNNa . . .« . v ... 192 % 2

[

@ Konn4yecTBo 3aknagpiBaeMom 2 §

KOHCUCTEHTHOM CMaBKM . .. ..o oo ... 175 L

CepVIFI 70 (NpopomKeHe) 3

OCHOBHbIE pasmMepbl HomuHanbHas [onyctumasn|Koaddu-|  LieHTp Macca | KoH- | lpenenbHble ckopocTy (%)
Homepa (Mm) rpysonogbemHocTb (kH) | - oceas UvieHT | MPWIOXEHUR | (k1) | cTpYKLNS (06\MUH)
. HarpysKku _
NOALMMHNKOB r r, C, C, |Harpyska O (Mm) YMNOT- |y ocncTeHTHas

d D B (MuH) (MWH) | (OnHamndeckas) | (Craueckas) (kH) i a (npumepHo)|  HEHWA cMaska Macno
7026C 130 | 200 33 2.0 1.0 129 137 86.0 15.9 38.6 3.220 - 7 000 10 700
7026A5 130 | 200 33 2.0 1.0 122 130 99.5 - 55.0 3.660 - 6100 9100
7026A 130 | 200 33 2.0 1.0 117 125 76.5 - 64.1 3.260 - 4 600 6100
7028C 140 | 210 33 2.0 1.0 132 145 90.0 16.0 39.9 3.410 - 6 600 10 000
7028A5 140 | 210 33 2.0 1.0 125 138 104 - 57.3 3.870 - 5 800 8 600
7028A 140 | 210 33 2.0 1.0 120 133 80.5 - 67.0 3.440 — 4 300 5 800
7030C 150 | 225 35 2.1 1.1 151 168 105 16.0 42.6 4.150 - 6 200 9400
7030A5 150 | 225 35 2.1 1.1 143 160 123 - 61.2 4.690 - 5400 8 000
7030A 150 | 225 35 21 1.1 137 154 95.0 - 71.6 4.190 - 4 000 5400
7032C 160 | 240 38 2.1 1.1 171 193 118 16.0 45.8 5.110 = 5 800 8 800
7032A5 160 | 240 38 2.1 1.1 162 183 138 - 65.6 5.710 = 5000 7 500
7032A 160 | 240 38 2.1 1.1 155 176 106 - 76.7 5.160 = 3 800 5000
7034C 170 | 260 42 21 1.1 205 234 149 15.9 49.8 6.880 - 5400 8 200
7034A5 170 | 260 42 21 1.1 193 223 168 - 711 7.830 - 4700 7 000
7034A 170 | 260 42 21 1.1 186 214 129 - 83.1 6.940 - 3500 4700
7036C 180 | 280 46 21 1.1 228 276 175 15.8 53.8 10.40 - 5000 7 700
7036A5 180 | 280 46 21 1.1 216 262 195 - 76.6 10.40 - 4 400 6 600
7036A 180 | 280 46 21 1.1 207 252 151 - 89.4 9.270 - 3 300 4 400
7038C 190 | 290 46 21 1.1 247 305 192 15.9 55.2 11.20 - 4 800 7 300
7038A5 190 | 290 46 21 1.1 233 291 222 - 79.0 11.20 - 4 200 6 300
7038A 190 | 290 46 2.1 1.1 224 280 172 - 92.3 11.30 - 3 200 4 200
7040C 200 | 310 51 2.1 1.1 265 340 213 15.9 59.7 13.60 - 4 600 6 900
7040A5 200 | 310 51 2.1 1.1 250 325 245 - 85.0 13.70 - 4 000 5900
7040A 200 | 310 51 2.1 1.1 240 310 190 - 99.1 13.70 - 3 000 4 000

(" O JonycTUMOW OCEBOM Harpy3ke CM. Ha cTp. 147.

6] O npuMeHeHM NpeaenbHbIX CKOPOCTeN cM. Ha cTp. 170.

MpumeyaHmne: Homepa noaLMMHUKOB C CyPUKCOM "C": HOMUHANBHBIN Yrof KOHTakTa 15°
Homepa noawmnHMKoB ¢ CydhdrKcoMm "AS": HOMUHaNBHBIA Yron KOHTakTa 25°
Homepa NoawmnHMKOB ¢ CyddUKCoM "A": HOMUHASBHBIN Yron KoHTakTa 30°
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1. PAOVAJIbHO-YNMOPHbBIE LUAPUKOBbBIE NOALINMHUKHA

BbICOKOTOYHbIE paananbHO-ynopHbie WapukKoBbie NOALLUUMTHNKN B

(CtaHpapTHasa cepus) ="
Cepusa 72 e
BHyTpeHHun guametp 10-105 mm r
b od
|
a
OCHOBHbIE pa3mepbl HomuHaneHas [onyctumas | Koadpdu- LleHTp Macca MpenenbHble ckopocTh (3)
no::vhlﬁinios - r r rpy3g”°”beMH°(gb “ Ha?gfgg o) = H%EE%SFMM “ KOHCMCTeH(:::MMH)

d = = (MuH) (MI/1IH) W) (C‘ra‘rmq?erckaﬂ) (kH) f a (npymepHo) cMaska Macno
7200C 10 30 9 0.6 0.3 5.40 2.61 2.16 13.2 7.2 0.032 57 500 87 500
7200A5 10 30 9 0.6 0.3 5.20 2.51 2.49 - 9.2 0.031 50 000 75 000
7200A 10 30 9 0.6 0.3 5.05 2.44 1.92 - 10.3 0.032 37 500 50 000
7201C 12 32 10 0.6 0.3 7.90 3.85 3.45 12.5 7.9 0.036 52 300 79 600
7201A5 12 32 10 0.6 0.3 7.65 3.70 3.55 = 10.1 0.036 45 500 68 200
7201A 12 32 10 0.6 0.3 7.45 3.65 2.72 = 11.4 0.030 34100 45 500
7202C 15 35 11 0.6 0.3 8.65 4.55 3.85 13.2 8.8 0.045 46 000 70 000
7202A5 15 35 11 0.6 0.3 8.35 4.35 3.95 - 11.3 0.044 40 000 60 000
7202A 15 35 11 0.6 0.3 8.10 4.25 3.00 - 12.7 0.045 30 000 40 000
7203C 17 40 12 0.6 0.3 10.9 5.85 4.85 13.3 9.8 0.065 40 400 61500
7203A5 17 40 12 0.6 0.3 10.4 5.60 5.30 - 12.6 0.064 35100 52 700
7203A 17 40 12 0.6 0.3 10.1 5.45 4.05 - 14.2 0.065 26 400 35100
7204C 20 47 14 1.0 0.6 14.6 8.05 6.30 13.3 11.5 0.103 34 400 52 300
7204A5 20 47 14 1.0 0.6 14.0 7.75 7.40 - 14.8 0.102 29900 44 800
7204A 20 47 14 1.0 0.6 13.6 7.55 5.75 - 16.7 0.104 22 400 29900
7205C 25 52 15 1.0 0.6 16.6 10.2 7.50 14.0 12.7 0.127 29 900 45 500
7205A5 25 52 15 1.0 0.6 15.9 9.80 9.05 = 16.5 0.130 26 000 39 000
7205A 25 52 15 1.0 0.6 15.4 9.45 6.95 = 18.6 0.129 19 500 26 000
7206C 30 62 16 1.0 0.6 23.0 14.7 10.3 13.9 14.2 0.194 25000 38100
7206A5 30 62 16 1.0 0.6 221 141 12.0 - 18.7 0.194 21 800 32 700
7206A 30 62 16 1.0 0.6 21.3 13.6 9.20 - 213 0.197 16 400 21 800
7207C 35 72 17 1.1 0.6 30.5 19.9 14.4 13.9 15.7 0.280 21 500 32 800
7207A5 35 72 17 1.1 0.6 29.1 19.1 16.6 - 21.0 0.277 18 700 28 100
7207A 35 72 17 1.1 0.6 28.2 18.5 12.7 — 23.9 0.284 14 100 18 700
7208C 40 80 18 1.1 0.6 36.5 252 17.6 14.1 17.0 0.366 19200 29 200
7208A5 40 80 18 1.1 0.6 34.5 241 20.6 - 23.0 0.362 16 700 25 000
7208A 40 80 18 1.1 0.6 33.5 23.3 15.8 - 26.3 0.370 12 500 16 700
7209C 45 85 19 1.1 0.6 41.0 28.8 19.6 14.2 18.2 0.406 17 700 27 000
7209A5 45 85 19 1.1 0.6 39.0 27.6 23.3 - 24.7 0.402 15 400 23100
7209A 45 85 19 1.1 0.6 37.5 26.7 18.0 - 28.3 0.410 11 600 15 400
7210C 50 90 20 1.1 0.6 43.0 315 211 14.5 19.4 0.457 16 500 25000
7210A5 50 90 20 1.1 0.6 41.0 30.5 25.2 - 26.3 0.453 14 300 21500
7210A 50 90 20 1.1 0.6 39.5 29.3 19.4 - 30.2 0.462 10 800 14 300

@) O ZonycTUMOW OCEBOW Harpy3ke CM. Ha cTp. 147.

G O npuMeHeHM NpeaenbHbIX CKOPOCTen cM. Ha cTp. 170.

MpuMeyaHne: Homepa NOAMMHNKOB C cyhrkcoMm "C": HOMUHANBHBIN Yron KoHTakTa 15°
Homepa NoALWNnHUKOB € CyddOUKCOM "AS": HOMUHANBHBIN YroN KOHTakTa 25°
Homepa NoAWnnHUKOB € CyddUKcom "A": HOMUHaNbHBIN yron KoHTakTa 30°
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‘ qaCTb4 ‘

L[ononHuTeNnbHbIE CBEAEHUSA CM. Ha CTpaHmLax
@ [yHamunyeckas sKBuBaneHTHas Harpyska. . 139

@ Cratuyeckas aKBuBaNeHTHas Harpyska. . . .146 2 %
@ [pegHaTar N >KECTKOCTb. .« v v v v v v v ee e e .152 §'§
@ Pasmepsbl 3anne4vkoB Bana u kopnyca. . . . . 186 55
@ [MoNno)XeHne CMa3oYHOrO CoMMa .« . v v v v . . 192 % §
@ Konn4yecTtBo 3aknagpiBaeMom ‘E §
KOHCUCTEHTHOM CMaBKM . .. ..o oo ... 175 I3
CepVIFI 72 (NpopomKeHe) - 3
OcHOBHbIe pasmepbl HomuHanbHas [Jonyctumas | Koathdm- Llentp Macca MpegenbHble ckopocTy (2)
no:u?;lﬂni’;al(os = r r rpyagl OnbeMHO(gb - Ha?g)%?: D - I-IF::/g-(llv?/)l)g:)ﬁ(HMM;l 0 KOHCMCTeH('I?-i:MMH)
d = = (MuH) (MI/1IH) [ (CTaTMHg:;Kaﬂ) (H) f a (npumeprio) cMasKa Macno
7211C 55 100 21 1.5 1.0 53.0 40.0 27.6 14.5 20.9 0.601 14 900 22 600
7211A5 55 100 21 1.5 1.0 50.5 38.0 32.5 - 28.6 0.596 13 000 19400
7211A 55 100 21 1.5 1.0 49.0 37.0 25.0 - 32.9 0.609 9700 13 000 A
7212C 60 110 22 1.5 1.0 64.0 49.0 34.0 14.4 22.4 0.780 13 600 20 600
7212A5 60 110 22 1.5 1.0 61.0 47.0 40.0 = 30.8 0.773 11 800 17 700
7212A 60 110 22 1.5 1.0 59.0 45.5 30.5 = 35.5 0.789 8900 11 800
7213C 65 120 23 1.5 1.0 73.0 58.5 40.0 14.6 23.9 1.010 12 500 19 000
7213A5 65 120 23 1.5 1.0 69.5 56.0 46.5 - 33.1 1.000 10 900 16 300
7213A 65 120 23 1.5 1.0 67.5 54.0 36.0 - 38.2 1.020 8200 10 900
7214C 70 125 24 1.5 1.0 79.5 64.5 43.0 14.6 25.1 1.090 11 800 18 000
7214A5 70 125 24 1.5 1.0 76.0 61.5 49.5 — 34.7 1.080 10 300 15 400
7214A 70 125 24 1.5 1.0 73.0 59.5 38.0 — 40.1 1.100 7 700 10 300
7215C 75 130 25 1.5 1.0 83.0 70.0 46.0 14.8 26.2 1.190 11 300 17 100
7215A5 75 130 25 1.5 1.0 79.0 66.5 53.0 - 36.4 1.180 9800 14 700
7215A 75 130 25 1.5 1.0 76.0 64.5 40.5 - 421 1.200 7 400 9 800
7216C 80 140 26 2.0 1.0 93.0 77.5 54.5 14.7 27.7 1.430 10 500 16 000
7216A5 80 140 26 2.0 1.0 88.5 74.0 62.0 = 38.6 1.420 9100 13 700
7216A 80 140 26 2.0 1.0 85.5 71.5 47.5 = 44.8 1.450 6 900 9100
7217C 85 150 28 2.0 1.0 107 90.5 60.5 14.7 29.7 1.790 9 800 14 900
7217A5 85 150 28 2.0 1.0 102 86.5 70.0 - 41.4 1.790 8 600 12 800
7217A 85 150 28 2.0 1.0 98.5 83.5 53.5 - 47.9 1.800 6 400 8 600
7218C 90 160 30 2.0 1.0 123 105 72.0 14.6 31.7 2.200 9200 14 000
7218A5 90 160 30 2.0 1.0 117 100 83.5 = 441 2.310 8 000 12 000
7218A 90 160 30 2.0 1.0 113 96.5 64.5 = 51.1 2.230 6 000 8 000
7219C 95 170 32 2.1 1.1 133 112 76.0 14.6 33.7 2.640 8700 13 300
7219A5 95 170 32 2.1 1.1 127 107 87.0 - 46.9 2.630 7 600 11 400
7219A 95 170 32 21 1.1 122 103 67.0 - 54.2 2.670 5700 7 600
7220C 100 180 34 2.1 1.1 149 127 88.5 14.5 35.7 3.180 8 300 12 500
7220A5 100 180 34 2.1 1.1 142 121 103 - 49.6 3.160 7 200 10 800
7220A 100 180 34 21 1.1 137 117 79.5 - 57.4 3.210 5400 7 200
7221C 105 190 36 21 1.1 162 143 97.5 14.5 37.7 3.780 7 800 11 900
7221A5 105 190 36 21 1.1 155 137 111 - 52.4 3.770 6 800 10200
7221A 105 190 36 21 1.1 150 132 85.0 - 60.6 3.820 5100 6 800
" O [onycTUMOW OCEBOW Harpy3ke CM. Ha cTp. 147.
® O nprMeHeHUM NpeaenbHbIX CKOPOCTeN cM. Ha cTp. 170.

MpumeyaHue: Homepa NogMnHMKOB ¢ cydpdurkcom "C": HOMUHaBHBIN yron koHTakTa 15°
Homepa noawmnnHUKOB ¢ CydpdUKcom "AS": HOMUHANBHDBIN Yron KOHTakTa 25°
Homepa noawmnnHNKoB ¢ cypduKcom "A": HOMUHaNBHBIV yron KoHTakTa 30°
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1. PAOVAJIbHO-YNMOPHbBIE LUAPUKOBbBIE NOALINMHUKHA

BbICOKOTOYHbIE pagnanbHO-yNnopHbie WapuKoBbie NOALWNMHUKA B
(CtaHpapTHas cepus) "
Cepus 72 r—
BHyTpeHHun gnametp 110-150 mm oD Jd
I
a
OCHOBHbIE pa3mepbl HomuHaneHas [Donyctumas | Koaddu- Llentp Macca MpenenbHble ckopocTi (%)
no::x-mi . (MM) r r rpysgnonbeMHoib (kH) Ha?[():)?aai?: ()| et "%’:gﬁ;m”ﬂ (k) K (06\MuH)
= = s (MVH) (MIJIH) T (CTamngKaﬂ) (kH) f (MaM) (npumepo) OH?;TA(;TSEK:THM LS
7222C 110 | 200 | 38 21 1.1 176 160 108 145 39.8 4.450 7 500 11 300
7222A5 110 | 200 | 38 2.1 1.1 168 153 126 - 55.1 4.450 6 500 9700
7222A 110 | 200 | 38 2.1 1.1 162 148 97.0 - 63.7 4.490 4900 6 500
7224C 120 | 215 | 40 2.1 1.1 199 192 132 14.6 42.4 5.420 6 900 10 500
7224A5 120 | 215 | 40 2.1 1.1 189 184 150 - 59.1 5.420 6 000 9000
7224A 120 | 215 | 40 2.1 1.1 183 177 116 - 68.3 5.450 4 500 6 000
7226C 130 | 230 | 40 3.0 1.1 206 209 144 14.9 441 6.230 6 400 9800
7226A5 130 | 230 | 40 3.0 1.1 196 199 163 - 62.0 6.220 5600 8 400
7226A 130 | 230 | 40 3.0 1.1 189 193 127 - 72.0 6.280 4200 5600
7228C 140 | 250 | 42 3.0 1.1 238 254 172 14.8 471 7.910 5900 9 000
7228A5 140 | 250 | 42 3.0 1.1 226 242 194 = 66.5 7.910 5200 7 700
7228A 140 | 250 | 42 3.0 1.1 218 234 150 = 77.3 7.970 3900 5200
7230C 150 | 270 | 45 3.0 1.1 270 305 205 14.7 50.6 11.100 5500 8 400
7230A5 150 | 270 | 45 3.0 1.1 258 290 231 - 71.5 11.100 4800 7 200
7230A 150 | 270 | 45 3.0 1.1 248 280 179 - 83.1 11.200 3600 4800

" O [onycTMMON OCEBOI Harpyske CM. Ha cTp. 147.

® O NpUMEHeHM NpeaenbHbIX CKOPOCTEN M. Ha cTp. 170.

Mpumevanune: Homepa noamnnHmkoB ¢ cyddmkcom "C": HOMMHaNbHbIN yron KoHTakTa 15°
Homepa noawmnHnkoB ¢ cyddrnkcom "A5": HOMUHaNbHbBIN Yron KOHTakTa 25°
Homepa noawmnHmnkos ¢ cyddrnkcom "A": HOMUHaNbHBIV yron KoHTakTa 30°
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1. PAOVAJIbHO-YNMOPHbBIE LUAPUKOBbBIE NOALINMHUKHA

CBepXCKOPOCTHbIE paananibHO-yNOPHbIE LWAPNKOBbIE MOALIMMHUKN
(Cepuss ROBUST)

XapaKTepucTunku

HapexxHas KOHCTPYKLUMA, ABNAIOLAACS [OCTMKEHNEM BHYTPEHHEN aHAIMTUYECKOWN TexHoNnorum komnaHum NSK.

22;2!\:;;;::: OntumanbHas KOHCTPYKLW4, paspa60TaHHa9| C NOMOLWbKO KOMMBbIOTEPHOro MoOenpoBaHNA NOBbILLIEHNA
TeMnepartypbl BCNeOCTBNE CKONb3ALLEro ABVIKEHUA LLapKrKa.

HoBas ctanb SHX o6ecneunBaet NpeBOCXOOHble XapaKTepUucTnkn TepMOCTOI7IKOCTI/I M N3HOCOCTOMKOCTM.

[DonroBe4HoCTb YBENMYEHHbIA PACHETHBIN CPOK CNy>KObl BKIKOHAET MOBbILLEHWE Npedena 3aedaHns B YCNOBUAX HEOOCTATOHYHOMO
CMa3bIBaHMs 1 BbICOKOCKOPOCTHOMO pexxnma paboThl.

B 3aBucumocTu ot yc.nosvu7| aKcnnyaTtauun MOXXeT UCnoJib3oBaTbCA COOTBeTCTByIOUJ,VIﬁ Mmarepuan Ten Ka4eHus.

Bbicokas B pagnanbHO-ynopHbIX LWapnKoBbiX NoAmnHmkax cepun ROBUST MCRonb3ytoTCA KepaMUHeCcKme LLIAPUKNA.
TOYHOCTb BbinyckaeTcs BbICOKOTOYHas cepus Knacca P2.

OnmbIT 1 Hay4YHO-TEXHNYECKMNE 3HaHUA NSK obecne4nsatoT npon3BoACTBO NOALUMMHNKOB C BbICOKMM KTAaCCOM TOYHOCTW.

Cenapartop, paspaboTaHHbIA il UICMONIb30BaHUSA NMPU BbICOKNX CKOPOCTSIX.

Bbicokas . . . .
CKOPOCTb Jlerkuin, NpoYyHbIN NOAMMEPHBI cenapaTop 06MafaeT TakMMN MPENMYLLIECTBaMIN Kak TEPMOCTOMKOCTb 1 BbICOKast
XKECTKOCTb, YTO AefiaeT ero He3aMeHMbIM Mpn pa60Te Ha BbICOKUX CKOPOCTAX.

Huskuin BecliyMHas paboTa BbICOKOCKOPOCTHOrO WnuHaens 6narogaps cmaso4vHol cucteme Spinshot ™ 1I.
YPOBEHb LWyMa YCTPaHSAET LLyM, BbI3bIBAEMbIN CXKAaTbIM BO3AYXOM B CUCTEME BO3YLUHO-MACISAHON CMasKu.

Pa3mepHbie cepun

Puc. 1.4

= e LU

BNR10 BNR19 BNR20 BNR29 Spinshot™ 1I
BER10 BER19 Cepus BER20 Cepua BER29 (Twun XE)

62| NSK



‘ '-lacn:A ‘

Cuctema 0603Ha4eHMsA CBEPXCKOPOCTHbIX paananbHO-YMOPHbIX LAPUKOBbIX

nogwunnHukoB (cepus ROBUST)

HomuHanbHbI BHYTPEHHUI
OnaMeTp NMoAwwnnHuKa

S

o £

-

3%

o3

E

To

Mpumep 0603Ha4eHNA NOALWIMMHUKA ‘ BNR “ H H TYN H H DBB HEL‘ ‘ P4‘ %;
O603Ha4eHne g2
TOYHOCTM g
<g

MpepHaTar 3

0603Ha4YeHne TUNa NoALINNHUKA

0603Ha4YeHNne KOMNOHOBKM

O6o3HaueHue pasmepos 0603Ha4eHne ynaoTHeHNs!

0O603Ha4yeHne MaTepuana 0O603Ha4YeHne cenapaTtopa

80

BNR

10

DBB

EL

P4

HomuHanbHbii
BHYTPEHHWIA
Avametp
NoALWNMHUKA

Tun
NOALINMHNKA

Pa3mepsl

Cenapartop

YnnotHeHue

KomnoHoBKa

MpepgHaTar

To4HoCTb

CnpaBoyHble
CTpaHuLbl

-
BHyTpeHHUn guametp (Mm) 64-79
Tun nogwmnHuka BNR: yron koHTakTa 18° BER: yron koHTakTta 25° 42-43, 48
10: Cepus 10, 19: Cepus 19, 20: Cepus 20, 29: Cepus 29 () 42-43, 62
Matepuan
Tun
Konbua OJIEMEHTbI Ka4eHus
S MopwmnHukoBas ctanb (SUJ2) MoplwwmnHukoBas ctanb (SUJ2) 14-17
H MopgwmnHukosas ctanb (SUJ2) Kepamuka (Si;N) 24-25
X KaponpoyHas ctanb (SHX) Kepamunka Kepamuka (Si,N,)
XE (Spinshot™ |l)| >KaponpouHas ctans (SHX) Kepamuka Kepamuka (SiN)

TYN: HanpaBnsemblii LWapykamy noaMamuaHelil cenapatop; npegensHas ckopocte d,n =1 400 000;
npegensHasa paboyas temneparypa =120°C

o 18-19
TR: HanpaBnsieMbIi HAPY>XXHBbIM KOJIbLIOM cenapartop 13 eHoN-anbaerMgHoro noanuMepa;
npegensHasa paboyas temneparypa =120°C
CrMBON OTCYTCTBYET: OTKPbITLIN TUM V1V: 6ECKOHTaKTHOE PE3MHOBOE YMIOTHEHUE (?) 32

SU: yHMBepcanbHast KOMMNOHOBKa (0gHopsigHas) — 1 NOAWMNHUK

DU: yHnBepcanbHas KOMNOHOBKA (OBYXpSAHasi) — 2 NogWunHKa

DB: KoMMoHOBKa "CriHa K crinHe" — 2 moawmnHuka DF: KoMMoHOBKa "Nuuo K inuy" - 2 nogwnnHnka — 42-43
DT: "taHgemHasn" KOMMNOHOBKA — 2 NoALnnHMKa 148-151
DBD, DFD, DTD, DUD: TpunnekcHble KOMNOHOBKM — 3 NOSLWNNHNKA

DBB, DFF, DBT, DFT, DTT, QU: kBagpynieKCHbIE KOMMNOHOBKU — 4 NOZLWWMHUKA

EL: ceBepxnerkuin npegHatar, L: nerkuin npegHarsr, 42-43
M: cpepgHuii npepgHaTar, H: 6onbLuon NnpegHaTar 152-155
CP: cneuvanbHbiii npegHatsar, CA: cneuuanbHbIli 0CEBOI 3a30P 161-164

P2: MOC Knacc 2, P4: MOC Knacc 4, P5: MOC Knacc 5

P3: cneumanbHbIin Knace (To4HocTb pasmepos: MOC Knacc 4; TouHocTb BpaleHus: MOC Knacc 2) 151
P4Y: cneunanbHblii KNacc (BHYTPEHHWIA 1 HAPYXHbIV AMaMeTpbl NpegcTasnerbl nckntountensHo NSK.  176-179
Bce octanbHble — knacc 4 1SO.)

(") Cepwun 20 1 29 NPUMEHSAOTCHA UCKIKOHUTENBHO AN 3aKPbITbIX PaanaibHO-YNOPHbBIX LLAPUKONOALLNAHUKOB.

(%) 3akpbiTble pagnanbHO-yNopHbIE LWapUKOBble MOALLMMHUKL CTaHAAPTU3UPOBaHb! Mog koMrnoHosky SU 1 Knacc 3 ISO.
COOTBETCTBYHOLLME HOMEPA 3aKPbITbIX PaanaibHO-YNMopPHbIX LWapnkoBbix noawmnnHkos BNR19, BNR29, BER19, BER 29, BNR10, BNR 20, BER10
1 BER 20: BHyTpeHHUin anameTtp ¢ = 30—100 MMm.
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1. PAOVAJIbHO-YNMOPHbBIE LUAPUKOBbBIE NOALINMHUKHA

CBepXCKOPOCTHbIE pagnanbHO-YNoOpHbIe B
wapwukosble nogwunHukn (Cepus ROBUST) ﬁ

Cepus BNR19 NG T
Cepus BER19 i o

BHyTpeHHuI gnameTtp 25-80 Mm ‘

a
OCHOBHbIE pa3mepbl HomuHansHas Oonyctumas|  LeHtp Macca | KoH- | lpenenbHble ckopocty (3)
Homepa (Mm) rpysonogbeMHocTb (KH) Ha?§§§f: 0 "'F)H"'afl'_g’;,‘:fKHM”” (kr) CprKLlIiIFI (06\MuH)
NOALUMIMHNKOB d 5 o r ry C, Cor (KH) (MM) — yl_:'e':;(l’/; KowcucrenTias|  nracrio
(MVH) (MWH)  |(OuHamvdeckas)| (Cramudeckas) a CMaska

25BNR19S 25 42 9 0.3 0.15 4.95 0.042 - 41800 | 59800
25BNR19H 25 42 9 0.3 0.15 595 | 3.50 9.9 0.038 - 53800 | 83600
25BNR19X 25 42 9 0.3 0.15 8.25 0.038 - 62 700 | 98 600
25BER19S 25 42 9 0.3 0.15 5.90 0.042 - 35900 | 50800
25BER19H 25 42 9 0.3 0.15 5.70 | 3.40 12.3 0.038 - 47 800 | 74700
25BER19X 25 42 9 0.3 0.15 3.95 0.038 - 56 800 | 89600
30BNR19S 30 47 9 0.3 0.15 5.75 0.048 O 36 400 | 52 000
30BNR19H 30 47 9 0.3 0.15 6.30 | 4.05 3.80 10.8 0.043 O 46 800 | 72 800
30BNR19X 30 47 9 0.3 0.15 0.043 O 54 600 | 85800
30BER19S 30 47 9 0.3 0.15 6.80 0.048 O 31200 | 44200
30BER19H 30 47 9 0.3 0.15 6.00 | 3.90 4.60 13.5 0.043 O 41600 | 65000
30BER19X 30 47 9 0.3 0.15 0.043 O 49 400 | 78000
35BNR19S 35 55 10 0.6 0.3 8.55 0.072 O 31200 | 44500
35BNR19H 35 55 10 0.6 0.3 9.20 | 6.00 560 12.3 0.063 O 40 000 | 62 300
35BNR19X 35 55 10 0.6 0.3 0.063 O 46 700 | 73400
35BER19S 35 55 10 0.6 0.3 10.0 0.072 O 26 700 | 37800
35BER19H 35 55 10 0.6 0.3 8.80 | 5.75 6.80 15.5 0.063 O 35600 | 55600
35BER19X 35 55 10 0.6 0.3 0.063 O 42 300 | 66 700
40BNR19S 40 62 12 0.6 0.3 10.8 0.105 O 27 500 | 39300
40BNR19H 40 62 12 0.6 0.3 11.5 7.65 710 14.3 0.092 O 35300 | 55000
40BNR19X 40 62 12 0.6 0.3 0.092 O 41200 | 64800
40BER19S 40 62 12 0.6 0.3 12.8 0.105 O 23600 | 33400
40BER19H 40 62 12 0.6 0.3 11.0 7.35 8.65 17.9 0.092 O 31400 | 49100
40BER19X 40 62 12 0.6 0.3 0.092 O 37 300 | 58900
45BNR19S 45 68 12 0.6 0.3 12.4 0.125 O 24800 | 35400
45BNR19H 45 68 12 0.6 0.3 12.1 8.70 8.10 15.2 0.111 O 31900 | 49600
45BNR19X 45 68 12 0.6 0.3 0.111 O 37200 | 58500
45BER19S 45 68 12 0.6 0.3 14.6 0.125 O 21300 | 30100
45BER19H 45 68 12 0.6 0.3 11.6 8.35 9.85 19.2 0.111 O 28 400 | 44 300
45BER19X 45 68 12 0.6 0.3 0.111 O 33700 | 53100
50BNR19S 50 72 12 0.6 0.3 13.9 0.127 O 23 000 | 32800
50BNR19H 50 72 12 0.6 0.3 12.8 9.75 910 15.9 0.111 O 29600 | 46000
50BNR19X 50 72 12 0.6 0.3 0.111 O 34500 | 54100
50BER19S 50 72 12 0.6 0.3 16.3 0.127 O 19700 | 27 900
50BER19H 50 72 12 0.6 0.3 12.3 9.35 11.0 20.2 0.111 O 26 300 | 41000
50BER19X 50 72 12 0.6 0.3 0.111 O 31200 | 49200

" O ponycTMOl OCEBOW Harpyske CM. Ha cTp. 147.

® O NpUMeHeHUM NpeaenbHbIX CKOPOCTEN cM. Ha cTp. 170.

Mpumevanue: Tun nogwmnHnka BNR: HOMUHaNbHbIM yron KoHTakTa 18°
Tun nogwmnHmka BER: HOMUHanNbHbIN yron KoHTakTa 25°

64 NSK



‘ qaCTb4 ‘

LononHuTensHble CBEAEHMSA CM. HA CTpaHuuax

@ [InHamumyecKas aKBuBaneHTHas Harpyska. . 139

@ Cratuyeckas aKBMBaNeHTHas Harpyska. . . .146 2 g
@ [MpegHaTAr N KECTKOCTb. .« v v v vw v e ns .152 §.§
@ Pasmepsbl 3anie4nkos Bana n kopnyca . .. .186 E-E:
@ [NonoxeHne cMaso4HOro 00|:|na .......... 192 g é:
Cepns BNR19 G omaneTENTHOs 175 [
CepMﬂ B E R1 9 (NpopomKeHe) a g
OcHOBHbIe pasmMepbl HomuHanbHas [onyctumas |  LleHtp Macca | KoHr- | lMpegensHble ckopocTy (%)
Homepa (Mm) rPy3onogbeMHocTb (KH) Ha?g)?;?: 0 ”%"éﬂg’;‘?&"‘ﬂ (kr) CprKmfﬂ (06\MMH)
NOALLMMHNKOB d = . r r, C, Co, (kH) (MM) — 3:'6';?4; Kowcucrenmias|  \1acno
(MuH) (MUH)  |(OnHamdeckas) | (Cratiqeckas) a CMaska
55BNR19S 55 80 13 1.0 0.6 16.2 0.178 O 20800 | 29700
55BNR19H 55 80 13 1.0 0.6 14.4 11.4 106 175 0.158 (@) 26 700 | 41500
55BNR19X 55 80 13 1.0 0.6 0.158 O 31200 | 48900 -
55BER19S 55 80 13 1.0 0.6 16.1 0.178 O 17 800 | 25200
55BER19H 55 80 13 1.0 0.6 13.8 10.9 12.9 222 0.158 O 23800 | 37100
55BER19X 55 80 13 1.0 0.6 0.158 O 28200 | 44500
60BNR19S 60 85 13 1.0 0.6 171 0.190 O 19400 | 27 600
60BNR19H 60 85 13 1.0 0.6 14.6 12.0 112 18.3 0.170 O 24900 | 38700
60BNR19X 60 85 13 1.0 0.6 0.170 O 29 000 | 45600
60BER19S 60 85 13 1.0 0.6 20.1 0.190 O 16 600 | 23 500
60BER19H 60 85 13 1.0 0.6 14.0 11.5 13.6 23.4 0.170 O 22100 | 34500
60BER19X 60 85 13 1.0 0.6 0.170 O 26 300 | 41400
65BNR19S 65 90 13 1.0 0.6 18.7 0.204 O 18100 | 25900
65BNR19H 65 90 13 1.0 0.6 15.2 13.2 123 19.1 0.181 O 23300 | 36200
65BNR19X 65 90 13 1.0 0.6 0.181 (@) 27100 | 42600
65BER19S 65 90 13 1.0 0.6 221 0.204 O 15500 | 22 000
65BER19H 65 90 13 1.0 0.6 14.5 12.6 14.9 24.6 0.181 O 20700 | 32300
65BER19X 65 90 13 1.0 0.6 0.181 O 24600 | 38800
70BNR19S 70 100 16 1.0 0.6 26.1 0.328 O 16 500 | 23 600
70BNR19H 70 100 16 1.0 0.6 21.3 18.1 17.1 21.8 0.292 O 21200 | 33000
70BNR19X 70 100 16 1.0 0.6 0.292 O 24 800 | 38900
70BER19S 70 100 16 1.0 0.6 30.5 0.328 O 14 200 | 20000
70BER19H 70 100 16 1.0 0.6 20.4 17.3 20.7 27.8 0.292 O 18900 | 29 500
70BER19X 70 100 16 1.0 0.6 0.292 O 22 400 | 35300
75BNR19S 75 105 16 1.0 0.6 27.5 0.348 O 15600 | 22 300
75BNR19H 75 105 16 1.0 0.6 21.6 19.0 18.0 22.6 0.310 O 20000 | 31200
75BNR19X 75 105 16 1.0 0.6 0.310 O 23400 | 36700
75BER19S 75 105 16 1.0 0.6 32.5 0.348 O 13400 | 18900
75BER19H 75 105 16 1.0 0.6 20.7 18.2 217 29.0 0.310 O 17800 | 27 800
75BER19X 75 105 16 1.0 0.6 0.310 O 21200 | 33400
80BNR19S 80 110 16 1.0 0.6 28.9 0.366 O 14800 | 21100
80BNR19H 80 110 16 1.0 0.6 22.0 19.9 18.9 23.4 0.326 O 19000 | 29 500
80BNR19X 80 110 16 1.0 0.6 0.326 O 22200 | 34800
80BER19S 80 110 16 1.0 0.6 34.0 0.366 O 12700 | 17 900
80BER19H 80 110 16 1.0 0.6 21.0 19.1 208 30.1 0.326 O 16 900 | 26 400
80BER19X 80 110 16 1.0 0.6 0.326 O 20000 | 31600
(" O ponyCTMOW OCEBOW Harpy3ke CM. Ha cTp. 147.
Q] O npuMeHeHM NMpeaenbHbIX CKOPOCTEN CM. Ha cTp. 170.
Mpumeyanune: Tun nogwmnHka BNR: HOMUHaNbHbIN yron KoHTakTa 18°
Tun nogwwmnHnka BER: HOMUHanbHbIM yron KoHTakTa 25° NSK‘ 65



1. PAOVAJIbHO-YTMOPHbBIE LUAPUKOBbLIE NOALUNMHUKHA

CBepXCKOPOCTHbIE paananbHO-YNOpPHbIe B
wapwukosble nogwunHukn (Cepua ROBUST) @

Cepus BNR19 D ' T
Cepuss BER19 od

BHyTpeHHuI gnameTp 85-150 Mm ‘

a

OCHOBHbIE pa3mepbl HomuHanbHas Donyctumas|  LeHtp Macca | KoH- | lpenenbHble ckopocty (3)

HOJ!I.*:I:\IAF?HFI)/IaKOB d D ;MM) r r rpyag" OnbeMHoc;?O(KH) Ha(r);(gfs;;;: 0 n%’%&g;;&m @ C;%};{m KOHCVICTe:':)FE:MM:/)IaC
() | () || Crammeocs) a |(uvepso)| HEHNA | gyaga no

85BNR19S 85 | 120 18 1.1 0.6 38.0 0.527 o 13700 | 19600
85BNR19H 85 | 120 18 1.1 0.6 29.4 26.3 048 25.7 0.456 o 17600 | 27 400
85BNR19X 85 | 120 18 1.1 0.6 0.456 o 20500 | 32200
85BER19S 85 | 120 18 1.1 0.6 35.5 0.527 o 11800 | 16600
85BER19H 85 | 120 18 1.1 0.6 28.1 25.2 30.0 32.9 0.456 o 15700 | 24400
85BER19X 85 | 120 18 1.1 0.6 0.456 o 18600 | 29300
90BNR19S 90 | 125 18 1.1 0.6 43.0 0.552 ) 13100 | 18700
90BNR19H 90 | 125 18 1.1 0.6 31.5 29.7 28.1 26.5 0.480 o 16800 | 26 100
90BNR19X 90 | 125 18 1.1 0.6 0.480 o 19600 | 30700
90BER19S 90 | 125 18 1.1 0.6 50.5 0.552 o 11200 | 15900
90BER19H 90 | 125 18 1.1 0.6 30.0 28.5 34.0 34.1 0.480 o 14900 | 23300
90BER19X 90 | 125 18 1.1 0.6 0.480 o 17700 | 28000
95BNR19S 95 | 130 18 1.1 0.6 50.0 0.571 o 12500 | 17800
95BNR19H 95 | 130 18 1.1 0.6 32.0 31.0 325 28.3 0.497 o 16 000 | 24900
95BNR19X 95 | 130 18 1.1 0.6 0.497 o 18700 | 29400
95BER19S 95 | 130 18 1.1 0.6 58.5 0.571 o 10700 | 15200
95BER19H 95 | 130 18 1.1 0.6 30.5 29.7 395 36.7 0.497 o 14300 | 22300
95BER19X 95 | 130 18 1.1 0.6 0.497 o 16900 | 26 700
100BNR19S | 100 | 140 | 20 1.1 0.6 50.5 0.770 o 11700 | 16700
100BNR19H | 100 | 140 | 20 1.1 0.6 38.0 35.0 33.0 29.5 0.673 o 15000 | 23400
100BNR19X | 100 | 140 | 20 1.1 0.6 0.673 o 17500 | 27 500
100BER19S | 100 | 140 | 20 1.1 0.6 59.5 0.770 o 10000 | 14200
100BER19H | 100 | 140 | 20 1.1 0.6 36.0 33.5 40.0 38.0 0.673 ) 13400 | 20900
100BER19X | 100 | 140 | 20 1.1 0.6 0.673 ) 15900 | 25000
105BNR19S | 105 | 145 | 20 1.1 0.6 53.0 0.795 - 11200 | 16000
105BNR19H | 105 | 145 | 20 1.1 0.6 38.5 36.5 39.0 31.5 0.693 - 14400 | 22400
105BNR19X | 105 | 145 | 20 1.1 0.6 0.693 - 16 800 | 26400
105BER19S | 105 | 145 | 20 1.1 0.6 62.0 0.795 - 9600 | 13600
105BER19H | 105 | 145 | 20 1.1 0.6 37.0 35.0 42.0 40.9 0.693 - 12800 | 20000
105BER19X | 105 | 145 | 20 1.1 0.6 0.693 - 15200 | 24000

" O ponycTMO OCEBOW Harpyske CM. Ha cTp. 147.

6] O NprMeHeHM NpeaenbHbIX CKOPOCTeN cM. Ha cTp. 170.

Mpumedanue: Tun nogwmnHvka BNR: HOMUHabHbIN yron KoHTakTa 18°
Tun nogwmnHvka BER: HOMUHaNbHbIN yron KoHTakTa 25°

66 NSK



‘ qaCTb4 ‘

L[ononHuTeNnbHbIE CBEAEHUSA CM. Ha CTpaHmLax
@ [yHamunyeckas sKBuMBaneHTHas Harpyska. . 139

@ Cratuyeckas aKBuBaNleHTHas Harpyska. . . .146 2 g
@ [pegHaTar N >KECTKOCTb. « v v v v e v e e e n s .152 §.§
@ Pa3mepbl 3ansie4mkos Bana u kopnyca . .. .186 '.=>.§:
@ [lofoXKeHe CMa304HOro CoNNa . .« « . v ..« 192 E 2
@ Konn4yecTBo 3aknagpiBaeMom S S
Celeﬂ BN R1 9 (ipomomkeHne) KOHCUCTEHTHON CMa3KM . .« .o oo e vee e e e 175 E%
Cepus BER19 3
OCHOBHbIE pasmMepbl HomuHanbHas Oonyctumas|  LeHtp Macca | KoH- | lpegenbHble ckopocTy (3)
0CeBasi | MPUIOXKEHUS
no;::nefmi o (Mm) rpy30nogbemHocTs (KH) Harpyaia (1) FI)-lany?:KI/I (kr) c;mz;uim K (06\MuH)
r r C, C H (M) OHCHCTEHTHaA
d = s (MUH) (MI;H) (OnHammseckas) (CTaTVIHg;Kaﬂ) (<) a (npumepHo)| - HEHMA CMaska Macno
110BNR19S 110 150 20 1.1 0.6 55.5 0.838 - 10800 | 15400
110BNR19H | 110 | 150 | 20 | 1.1 0.6 | 39.0 | 380 311 10733 | - |13900 | 21600
42.0 \
110BNR19X 110 150 20 1.1 0.6 0.733 - 16 200 | 25400
110BER19S 110 150 20 1.1 0.6 65.0 0.838 - 9300 | 13100
110BER19H 110 150 20 1.1 0.6 37.5 36.5 44.0 40.3 0.733 - 12400 | 19 300
110BER19X 110 150 20 1.1 0.6 . 0.733 - 14700 | 23100
120BNR19S 120 165 22 1.1 0.6 75.0 1.124 = 9900 | 14100
120BNR19H 120 165 22 1.1 0.6 54.0 52.0 49.0 34.2 0.949 = 12700 | 19700
120BNR19X 120 165 22 1.1 0.6 . 0.949 - 14 800 | 23200
120BER19S 120 165 22 1.1 0.6 88.0 1.124 - 8500 | 12000
120BER19H 120 165 22 1.1 0.6 51.5 50.0 50.5 44.2 0.949 - 11300 | 17 600
120BER19X 120 165 22 1.1 0.6 . 0.949 - 13400 | 21100
130BNR19S 130 180 24 1.5 1.0 85.0 1.477 - 9100 | 13000
59.5 58.5 37.2
130BNR19H 130 180 24 1.5 1.0 56.0 1.265 - 11700 | 18100
130BER19S 130 180 24 1.5 1.0 100 1.477 - 7800 | 11000
57.0 56.5 48.1
130BER19H 130 180 24 1.5 1.0 67.5 1.265 - 10400 | 16200
140BNR19S 140 190 24 1.5 1.0 89.5 1.567 - 8500 | 12200
60.0 61.5 38.8
140BNR19H 140 190 24 1.5 1.0 58.5 1.353 - 11 000 | 17 000
140BER19S 140 190 24 1.5 1.0 105 1.567 - 7300 | 10400
57.5 59.0 50.5
140BER19H 140 190 24 1.5 1.0 70.5 1.353 - 9700 | 15200
150BNR19S 150 | 210 28 2.0 1.0 114 2.459 - 7800 | 11200
77.0 78.5 43.2
150BNR19H 150 | 210 28 2.0 1.0 75.0 2.139 - 10000 | 15600
150BER19S 150 | 210 28 2.0 1.0 134 2.459 - 6 700 9 500
73.5 75.5 55.9
150BER19H 150 | 210 28 2.0 1.0 90.5 2.139 - 8900 | 13900

" O [onycTMON OCEBOI Harpyske CM. Ha cTp. 147.

® O npuMeHeHM NMpeaenbHbIX CKOPOCTEN CM. Ha cTp. 170.

Mpumeyanue: Tun nogwmnHrka BNR: HOMVHaNbHbIA yron koHTakTa 18°
Tun nogwmnHnka BER: HOMWHanbHbIM yron KoHTakTa 25°

NSK | 67



1. PAOWAJIbHO-YMOPHbBIE LUAPUKOBbBIE NOALNMHUKIA

CBepXCKOPOCTHbIE paananbHO-YNOpHbIe B
wapwukosble nogwunHukn (Cepua ROBUST) : i
Cepus BNR10 o a
Cepvss BER10 dd
BHyTpeHHun gnameTp 30-80 MM ‘

a
OcHoBHbIE pasmepbl HomuHanbHas Jonyctumas|  LleHtp Macca | KoH- | lpeaensHble ckopocTy (%)
Homepa (M) rPysonobeMHoCTs (KH) Ha?g)?:f: 0 ”%"éﬂg’;f;("‘m""' (k) crpmeim (06\MuH)
NOALUMIMHNKOB d 5 . r ry C, Co, (KH) (MM) — f‘e’;‘l’; Koscucrenmian | nacrio
(MUH) (MUH) | (QuHamaveckas)| (Cratuieckas) a CMaska

30BNR10S 30 55 13 1.0 0.6 8.20 0.124 (@) 33000 | 47100
30BNR10H 30 55 13 1.0 0.6 8.65 5.75 . 13.3 0.116 (@) 42 400 | 65900
30BNR10X 30 55 13 1.0 0.6 0.116 (@) 49500 | 77700
30BER10S 30 55 13 1.0 0.6 9.65 0.124 (@) 28 300 | 40000
30BER10H 30 55 13 1.0 0.6 8.30 5.50 6.50 16.3 0.116 O 37700 | 58900
30BER10X 30 55 13 1.0 0.6 0.116 (@) 44 800 | 70600
35BNR10S 35 62 14 1.0 0.6 10.2 0.164 O 28900 | 41300
35BNR10H 35 62 14 1.0 0.6 10.1 7.10 — 14.8 0.154 O 37200 | 57 800
35BNR10X 35 62 14 1.0 0.6 0.154 O 43 300 | 68 100
35BER10S 35 62 14 1.0 0.6 12.0 0.164 O 24 800 | 35100
35BER10H 35 62 14 1.0 0.6 9.70 6.85 810 18.2 0.154 (@) 33000 | 51600
35BER10X 35 62 14 1.0 0.6 0.154 (@) 39200 | 61900
40BNR10S 40 68 15 1.0 0.6 11.5 0.204 (@) 26 000 | 37100
40BNR10H 40 68 15 1.0 0.6 10.6 7.95 250 16.2 0.193 (@) 33400 | 51900
40BNR10X 40 68 15 1.0 0.6 0.193 (@) 38900 | 61200
40BER10S 40 68 15 1.0 0.6 13.5 0.204 O 22300 | 31500
40BER10H 40 68 15 1.0 0.6 10.1 7.65 19.9 0.193 O 29700 | 46 300
40BER10X 40 68 15 1.0 0.6 910 0.193 O 35200 | 55600
45BNR10S 45 75 16 1.0 0.6 12.7 0.259 O 23400 | 33400
45BNR10H 45 75 16 1.0 0.6 11.7 9.00 17.6 0.246 O 30000 | 46700
45BNR10X 45 75 16 1.0 0.6 835 0.246 O 35000 | 55000
45BER10S 45 75 16 1.0 0.6 15.0 0.259 (@) 20 000 | 28400
45BER10H 45 75 16 1.0 0.6 11.2 8.60 21.8 0.246 O 26 700 | 41700
45BER10X 45 75 16 1.0 0.6 101 0.246 @) 31700 | 50000
50BNR10S 50 80 16 1.0 0.6 14.0 0.281 O 21600 | 30800
50BNR10H 50 80 16 1.0 0.6 12.2 9.90 9.20 18.4 0.266 O 27700 | 43100
50BNR10X 50 80 16 1.0 0.6 0.266 O 32400 | 50800
50BER10S 50 80 16 1.0 0.6 16.5 0.281 O 18 500 | 26 200
50BER10H 50 80 16 1.0 0.6 11.6 9.50 114 23.0 0.266 (@) 24700 | 38500
50BER10X 50 80 16 1.0 0.6 0.266 (@) 29300 | 46200

" O [oMnyCTMMOWM OCEBOW Harpy3ke CM. Ha cTp. 147.

@ O npuyMeHeHn NpeaesbHbIX CKOpOCTen cM. Ha cTp. 170.

Mpumeyanue: Tun nogwmnHuka BNR: HOMUHaNbHbIM yron KoHTakTa 18°
Tvn nogwmnHmnka BER: HOMUHanbHbIN yron KoHTakTa 25°

68 NSK



‘ qaCTb4 ‘

[ononHuTtenbHble CBEAEHUS CM. Ha CTpaHuLax
@ [InHammyecKasi aKBMBaneHTHas Harpyska. . 139

@ Cratnyeckas aKBuBaNleHTHas Harpyska. . . .146 2 g
@ [MpefHaTAr N KECTKOCTb. .« v v v vw v e ns 152 §.§
@ Pasmepsbl 3anie4nkos Bana n kopnyca . .. .186 E-E:
@ [MonoXxeHne cMa3o4Horo COI:Ina .......... 192 g é:
Cepns BNR1O O omonGTorTHOR OBt 75 [EH
Cepus BER10 ™ "3
OcHoBHbIE pasmepsbl HomuHanbHas [onyctumas|  LleHtp Macca | KoH- | MpenensHble ckopocTy (3)
Homepa (Mm) rpysonogbeMHocT (KH) Ha?g}?;?: 0 ”E{"éﬂgﬁ&”" (kr) CprKLuilﬂ (06\MuH)
NOALUMIMHNKOB d 5 . r ry c, Co, (KH) (MM) N f‘e’;% Koknerentias|  p1acno
(MyH) (MVH)  |(OnHamnveckas)| (Cratvieckas) a CMaska
55BNR10S 55 920 18 1.1 0.6 17.8 0.414 O 19400 27600
55BNR10H 55 90 18 1.1 0.6 15.1 12.5 117 20.6 0.393 O 24900 | 38700
55BNR10X 55 920 18 1.1 0.6 0.393 O 29000 | 45600 ‘i
55BER10S 55 90 18 1.1 0.6 21.0 0.414 O 16 600 | 23 500
55BER10H 55 90 18 1.1 0.6 14.4 12.0 14.1 25.7 0.393 O 22100 | 34500
55BER10X 55 90 18 1.1 0.6 0.393 O 26 300 | 41400
60BNR10S 60 95 18 1.1 0.6 19.5 0.443 O 18 100 | 25900
60BNR10H 60 95 18 1.1 0.6 15.6 13.7 e 21.5 0.419 O 23300 | 36200
60BNR10X 60 95 18 1.1 0.6 0.419 O 27100 | 42600
60BER10S 60 95 18 1.1 0.6 22.9 0.443 O 15500 | 22 000
60BER10H 60 95 18 1.1 0.6 15.0 13.1 55 26.9 0.419 O 20700 | 32300
60BER10X 60 95 18 1.1 0.6 0.419 O 24 600 | 38800
65BNR10S 65 | 100 18 1.1 0.6 211 0.472 O 17 000 | 24 300
65BNR10H 65 | 100 18 1.1 0.6 16.2 14.8 13.9 223 0.447 O 21900 | 34000
65BNR10X 65 | 100 18 1.1 0.6 0.447 O 25500 | 40000
65BER10S 65 | 100 18 1.1 0.6 24.9 0.472 O 14600 | 20700
65BER10H 65 | 100 18 1.1 0.6 15.5 14.2 16.8 28.0 0.447 O 19400 | 30400
65BER10X 65 | 100 18 1.1 0.6 0.447 O 23100 | 36400
70BNR10S 70 | 110 20 1.1 0.6 28.6 0.645 O 15600 | 22 300
70BNR10H 70 | 110 20 1.1 0.6 22.3 19.8 18.8 245 0.605 O 20000 | 31200
70BNR10X 70 | 110 20 1.1 0.6 0.605 O 23400 | 36700
70BER10S 70 | 110 20 1.1 0.6 33.5 0.645 O 13400 | 18 900
70BER1OH | 70 [110 | 20 | 1.1 06 | 213 | 189 | 308 | 0605| O |17800 | 27800
70BER10X 70 | 110 20 1.1 0.6 0.605 O 21200 | 33400
75BNR10S 75 | 115 20 1.1 0.6 30.0 0.679 O 14 800 | 21100
75BNR10H | 75 [115 | 20 | 1.1 06 | 226 | 207 | 253 10638 | O |19000 | 29500
75BNR10X 75 | 115 20 1.1 0.6 0.638 O 22200 | 34800
75BER10S 75 | 115 20 1.1 0.6 35.0 0.679 O 12700 | 17 900
75BER10H | 75 |115 | 20 | 1.1 06 | 216 | 198 | 81.9 0638 | © |16900 | 26400
75BER10X 75 | 115 20 1.1 0.6 0.638 O 20 000 | 31600
80BNR10S 80 | 125 22 1.1 0.6 35.5 0.921 O 13700 | 19600
80BNR10H 80 | 125 22 1.1 0.6 26.5 24.5 o 27.5 0.867 O 17 600 | 27 400
80BNR10X 80 | 125 22 1.1 0.6 0.867 O 20500 | 32200
80BER10S 80 | 125 22 1.1 0.6 42.0 0.921 O 11 800 | 16 600
80BER10H 80 | 125 22 1.1 0.6 25.3 23.5 08.2 34.6 0.867 O 15700 | 24 400
80BER10X 80 | 125 22 1.1 0.6 0.867 O 18 600 | 29 300

(" O ponyCTMoi 0CEeBO Harpy3ke CM. Ha cTp. 147.
® O npuMeHeHM NMpeaenbHbIX CKOPOCTER CM. Ha cTp. 170.
Mpumevanne: Tun nogwmnHvka BNR: HOMUHaNbHbIN yron KoHTakTa 18°
Tun nogwmnHvka BER: HOMUHaBbHBIN yron KoHTakTa 25° NSK‘ 69



1. PAOVAJIbHO-YTMOPHbBIE LUAPUKOBbBIE NOALINMNMHUKIA

CBepXCKOPOCTHbIE paananbHO-yNopHbIe B
wapukosble noawmnHukn (Cepna ROBUST) r ri

2%

Cepus BNR10 o a
Cepvss BER10 dd

BHyTpeHHun gnametp 85-150 mm ‘

a

OcHoBHbIe pasmepsbl HomuHanbHas ﬂoggggg;naﬂ . MLL%;QEHMH Macca | KoH- | lMpeaensHble ckopocTy (3)

HOI;.—'U(J)IT:HFT/IaKOB . r r. rpyaocnonbeMHoc;’ - B pHaJ-(ll-wsKVI @ C;?')J/]}:’LTUZIH KOHCI/ICTG:::E:MMH)
d = = (MuH) (MIJIH) s (CTaTMHg::Kaﬂ) (<H) MaM) (npnvepHo) | HEHWA cMaska Macno

85BNR10S 85 130 22 1.1 0.6 37.5 0.962 (@) 13100 18 700
85BNR10H 85 130 22 1.1 0.6 26.8 25.7 045 28.4 0.906 O 16 800 26100
85BNR10X 85 | 130 | 22 1.1 0.6 0.906 @) 19600 | 30700
85BER10S 85 | 130 | 22 1.1 0.6 435 0.962 o 11200 | 15900
85BER10H 85 | 130 | 22 1.1 0.6 25.6 24.6 09 5 36.1 0.906 @) 14900 | 23300
85BER10X 85 130 22 1.1 0.6 0.906 O 17 700 28 000
90BNR10S 90 140 24 1.5 1.0 48.0 1.241 (@) 12 200 17 400
90BNR10H 90 140 24 1.5 1.0 35.0 33.0 315 30.7 1.155 (@) 15700 24 400
90BNR10X 90 140 24 1.5 1.0 1.155 (@) 18 300 28 700
90BER10S 90 140 24 1.5 1.0 56.0 1.241 (@) 10 500 14 800
90BER10H 90 140 24 1.5 1.0 33.5 31.5 36.0 38.8 1.155 O 14 000 21 800
90BER10X 90 140 24 1.5 1.0 1.155 O 16 600 26 100
95BNR10S 95 145 24 1.5 1.0 50.0 1.298 O 11 700 16 700
95BNR10H 95 145 24 1.5 1.0 35.5 34.5 - 31.3 1.209 O 15 000 23 400
95BNR10X 95 145 24 1.5 1.0 1.209 O 17 500 27 500
95BER10S 95 145 24 1.5 1.0 58.5 1.298 O 10 000 14 200
95BER10H 95 145 24 1.5 1.0 34.0 33.0 39.5 39.7 1.209 O 13 400 20900
95BER10X 95 145 24 1.5 1.0 1.209 O 15900 25000
100BNR10S | 100 | 150 | 24 1.5 1.0 52.0 1.245 o 11200 | 16000
100BNR10H | 100 | 150 | 24 1.5 1.0 36.0 36.0 o 32.3 1.253 o 14 400 | 22400
100BNR10X | 100 | 150 | 24 1.5 1.0 1.253 o 16 800 | 26400
100BER10S | 100 | 150 | 24 1.5 1.0 61.0 1.245 @) 9600 | 13600
100BER10H | 100 | 150 | 24 1.5 1.0 34.5 34.5 0 41.2 1.253 @) 12800 | 20000
100BER10X | 100 150 24 1.5 1.0 1.253 (@) 15 200 24 000
105BNR10S | 105 | 160 | 26 2.0 1.0 59.5 1.698 - 10600 | 15100
105BNR10H | 105 | 160 | 26 | 20 | 10 | 410 | 410 | _ 345 | 1585 | - | 13600 | 21200
105BNR10X | 105 160 26 2.0 1.0 1.585 - 15900 25000
105BER10S | 105 | 160 | 26 2.0 1.0 70.0 1.698 - 9100 | 12900
105BER10H | 105 | 160 | 26 2.0 1.0 39.0 39.5 475 43.9 1.585 - 12100 | 18900
105BER10X | 105 160 26 2.0 1.0 1.585 - 14 400 22700

(" O [onycTUMOWM OCEBOW Harpy3ke CM. Ha cTp. 147.

® O npuMeHeHUM NpeaenbHbIX CKOPOCTen cM. Ha cTp. 170.

Mpumeyanune: Tun nogwmnHyka BNR: HOMUHaNbHbIN yron KoHTakTa 18°
Tun nogwmnHvka BER: HOMUHaMBHBIN Yron KOHTaKTa 25°
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‘ qaCTb4 ‘

[ononHuTtenbHble CBEAEHUS CM. Ha CTpaHuLax
@ [InHamumyecKasi aKBuBaneHTHas Harpyska. . 139

@ CTaTnyeckasi 9KBUBaneHTHas Harpyska. . . .146 2 g
@ [pepHaTar N >KECTKOCTb. « v v v v v v ae e n s .152 §.§
@ Pa3mepbl 3anse4mkos Bana u kopnyca . .. .186 '.=>.§:
@ [Mono)XeHne CMa3oYHOro ConMa . . . v oo v .. 192 E 2
® KonnyecTtso 3aknagbiBaeMon S S
CepV'ﬂ BN R1 0 (MpoponxeHue) KOHCUCTEHTHON CMa3KWN . .. ... oovennn.. 175 E%
cepus BER10 3
OcHOBHbIe pasmepbl HomuHanbHas [onyctumas|  LleHtp Macca | Kon- I'Ipenenbﬁbﬁls ckopoc (3)
0CeBasi | MPUIOXKEHUS
Homepa (Mm) rpy3onogbemHocTs (KH) sl %arpySKM (r) CprKLlliIﬂ (06\MuH)
el ELL LIS d D B i il C Cor (kH) (Mn) T | Kokcucrermias Macno
(MUH) (MUH)  |(OnHammseckas)| (Cratvveckas) a (npumepHo)| - HEHMA CMaska
110BNR10S 110 170 28 2.0 1.0 68.0 2.133 - 10 000 14 300
110BNR10H 110 170 28 2.0 1.0 46.0 47.0 36.7 1.996 - 12900 | 20000
44.5 \
110BNR10X 110 170 28 2.0 1.0 1.996 - 15000 | 23600
110BER10S 110 170 28 2.0 1.0 79.5 2.133 - 8 600 12 200
110BER10H 110 170 28 2.0 1.0 44.0 45.0 54.0 46.7 1.996 - 11 500 17 900
110BER10X 110 170 28 2.0 1.0 . 1.996 - 13600 | 21500
120BNR10S 120 180 28 2.0 1.0 73.5 2.286 - 9 400 13 400
120BNR10H 120 180 28 2.0 1.0 47.5 50.5 48.0 38.4 2.139 - 12 000 18 700
120BNR10X 120 180 28 2.0 1.0 . 2.139 - 14 000 | 22 000
120BER10S 120 180 28 2.0 1.0 86.0 2.286 - 8 000 11 400
120BER10H 120 180 28 2.0 1.0 45.5 48.5 58.0 49.0 2.139 - 10 700 16 700
120BER10X 120 180 28 2.0 1.0 . 2.139 - 12700 | 20 000
130BNR10S 130 | 200 33 2.0 1.0 89.5 3.408 - 8 500 12 200
60.0 61.5 43.0
130BNR10H 130 | 200 33 2.0 1.0 58.5 3.194 - 11 000 17 000
3.408 - 7 300 10 400
130BER10S 130 | 200 33 2.0 1.0 57.5 59.0 105 54.6
130BER10H | 130 | 200 | 33 | 2.0 1.0 70.5 3.194 | - 9700 | 15200
140BNR10S 140 | 210 33 2.0 1.0 62.5 66.5 97.0 44.6 3.647 = 8 000 11 500
140BNR10H 140 | 210 33 2.0 1.0 63.5 3.419 = 10 300 16 000
140BER10S 140 | 210 33 2.0 1.0 50.5 64.0 113 56.9 3.647 = 6 900 9 800
140BER10H 140 | 210 33 2.0 1.0 76.5 3.419 = 9200 14 300
150BNR10S 150 | 225 35 2.1 1.0 114 4.405 - 7 500 10 700
73.5 78.0 47.6
150BNR10H 150 | 225 35 2.1 1.0 74.5 4129 - 9 600 15 000
150BER10S 150 | 225 35 2.1 1.0 99.5 4.405 - 6 400 9100
70.0 75.0 60.8
150BER10H | 150 | 225 | 35 | 2.1 1.0 90.0 4129 - 8600 | 13400

(") O ponyCTMOW OCEeBOM Harpy3ke CM. Ha cTp. 147.

6] O npuMeHeHM NpefenbHbIX CKOPOCTern M. Ha cTp. 170.

MpumevanHne: Tun nogwmnHvka BNR: HOMUHaNbHbIN yron KoHTakTa 18°
Tvn nogwmnHnka BER: HOMUHaNbHbIA yron KoHTakTa 25°
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1. PAOVAJIbHO-YNMOPHbBIE LUAPUKOBbBIE NOALINMHUKHA

CBepXCKOPOCTHbIE paananbHO-YNopHble L. B
lwapukosblie nogwnnHuku (Cepus Spinshot™ M) L=

|f r

Cepus BNR19XE i,
Cepus BER19XE "\ ] en

BHyTpeHHW guametp 40-110 mm c ¢‘d
a
OcCHOBHbIe pa3mepbl Paamepb! MpovexyTosHoro HomuHanbHas Jonycmast| Llewtp | Macca MpeaensHble
Homepa (Mm) Konbla Spinshot™ (M) | rpy3onogbemHocTs (kH) Ha(r)gye:g(‘) I:ipgpg);,(gm (kr)  |ckopocTi (3) (06\MmH)
NMOZALLUMMHUKOB r r L, L, C C (Mm)
= 2 = e (MVWH) (M|/1|H) (MpUmepHo) | (MprmMepHo) UZlMHaMMHreCKaﬂ) (Cramqggkas) (kH) a (npyweptio) Macro

40BNR19XE 40 62 12 17 0.6 0.3 15 75 | 115 7.65| 7.10| 19.3 | 0.106 64 800
40BER19XE 40 62 12 17 0.6 0.3 15 75 | 11.0 7.35| 8.65| 22.9 | 0.106 58 900
45BNR19XE 45 68 12 17 0.6 0.3 15 7.5 | 121 8.70| 8.10| 20.2 | 0.128 58 500
45BER19XE 45 68 12 17 0.6 0.3 15 75 | 11.6 8.35| 9.85| 242 | 0.128 53 100
50BNR19XE 50 72 12 17 0.6 0.3 15 75 | 12.8 9.75| 9.10| 20.9 | 0.129 54 100
50BER19XE 50 72 12 17 0.6 0.3 15 75 | 123 9.35| 11.0 | 25.2 | 0.129 49 200
55BNR19XE 55 80 13 18 1.0 0.6 15 75 | 144 | 114 | 106 | 225 | 0.182 48 900
55BER19XE 55 80 13 18 1.0 0.6 15 75 | 138 | 109 | 129 | 27.2 | 0.182 44 500
60BNR19XE 60 85 13 18 1.0 0.6 15 75 | 146 | 120 | 11.2 | 2383 | 0.196 45 600
60BER19XE 60 85 13 18 1.0 0.6 15 75 | 140 | 115 | 13.6 | 284 | 0.196 41 400
65BNR19XE 65 90 13 18 1.0 0.6 15 75 | 1562 | 13.2 | 123 | 24.1 | 0.209 42 600
65BER19XE 65 920 13 18 1.0 0.6 15 75 | 145 | 126 | 149 | 29.6 | 0.209 38 800
70BNR19XE 70 100 16 21 1.0 0.6 15 75 | 213 | 181 | 171 26.8 | 0.328 38 900
70BER19XE 70 100 16 21 1.0 0.6 15 75 | 204 | 173 | 20.7 | 32.8 | 0.328 35 300
75BNR19XE 75 105 16 21 1.0 0.6 15 75 | 21.6 | 19.0 | 18.0 | 27.6 | 0.348 36 700
75BER19XE 75 105 16 21 1.0 0.6 15 75 | 20.7 | 182 | 21.7 | 34.0 | 0.348 33 400
80BNR19XE 80 110 16 21 1.0 0.6 15 75 | 220 | 199 | 18.9 | 28.4 | 0.366 34 800
80BER19XE 80 110 16 21 1.0 0.6 15 75 | 21.0 | 191 | 22.8 | 35.1 | 0.366 31600
85BNR19XE 85 120 18 23 1.1 0.6 15 75 | 294 | 26.3 | 24.8 | 30.7 | 0.506 32 200
85BER19XE 85 120 18 23 1.1 0.6 15 75 | 28.1 | 262 | 30.0 | 37.9 | 0.506 29 300
90BNR19XE 90 125 18 23 1.1 0.6 15 75 | 31.5 | 29.7 | 281 31.5 | 0.532 30 700
90BER19XE 90 125 18 23 1.1 0.6 15 75 | 30.0 | 28,5 | 34.0 | 39.1 | 0.532 28 000
95BNR19XE 95 130 18 23 1.1 0.6 15 75 | 35,5 | 345 | 325 | 33.3 | 0.589 29 400
95BER19XE 95 130 18 23 1.1 0.6 15 7.5 | 340 | 33.0 | 39.5 | 41.7 | 0.589 26 700
100BNR19XE | 100 140 20 25 1.1 0.6 15 75 | 38.0 | 35.0 | 33.0 | 34.5 | 0.739 27 500
100BER19XE | 100 140 20 25 1. 0.6 15 75 | 36.0 | 33.5 | 40.0 | 43.0 | 0.739 25000
105BNR19XE | 105 145 20 25 1 0.6 15 75 | 41.0 | 41.0 | 39.0 | 36.5 | 0.758 26 400
105BER19XE | 105 145 20 25 1 0.6 15 75 | 39.0 | 39.5 | 47,5 | 459 | 0.758 24 000
110BNR19XE | 110 150 20 25 1 0.6 15 75 | 39.0 | 38.0 | 36.5 | 36.1 | 0.804 25400
110BER19XE | 110 150 20 25 1. 0.6 15 75 | 37.5 | 36.5 | 44.0 | 453 | 0.804 23 100

_ | a A A -

" O ponycTMON OCEBOW Harpyske CM. Ha cTp. 147.

6] O NpUMeHeHMM NpeaenbHbIX CKOPOCTEN cM. Ha cTp. 170.

Mpumedanue: Tun nogwmnHvka BNR: HOMUHabHbIN yron KoHTakTa 18°
Tvn nogwunHnka BER: HOMMHaNbHbIN yron KoHTakTa 25°
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‘ qaCTb4 ‘

CepVIFI B N R1 OXE [ononHuTeNbHbIE CBEAEHUS CM. Ha CTPaHMLAax

@ [InHamumyecKasi aKBMBaneHTHas Harpyska. . 139

s
CepMﬂ B E R1 OXE @ CraTnyeckasi 9KBUBaneHTHas Harpyska. . . .146 % E
BHyTpeHHuii auameTp 40-110 Mm @ [pegHaTar N >KECTKOCTb. « v v v v e v e e e n s .152 §.§
@ Pa3mepbl 3anie4mkos Bana un kopnyca . .. .186 '.=>-§:
2o
5
=0
=3 X
© s
ag
3
OcCHOBHbIe pa3mepbl PaaMepb! MpOMEXYTO4HOrO HomuHanbHas [Jonycamas| Llentp | Macca MpeaensHble
Homepa (MM) Korbuia Spinshot™ () |TPY30MOABEMHOCTS (KH)| oCeast  mpunoxeHis| (k)  [ckopocTt () (06\MiH)
HOALNHHIKOB Harpyaka (')| Harpy3ki ———
A d D B c ! s Ly b & Cor (kH) () (MpUMeEpHo) Macro

(MWH) (MWH) | (npuvepHo) | (puvepro) |(Munammeckas)| (Cratudeckas) a

40BNR10XE 40 68 15 20 1.0 0.6 15 7.5 10.6 7.95| 7.50| 21.2 | 0.217 61 200
40BER10XE 40 68 15 20 1.0 0.6 15 7.5 10.1 7.65| 9.10| 24.9 | 0.217 55 600
45BNR10XE 45 75 16 21 1.0 0.6 15 7.5 11.7 9.00| 8.35| 22.6 | 0.273 55 000
45BER10XE 45 75 16 21 1.0 0.6 15 7.5 11.2 8.60 | 10.1 | 26.8 | 0.273 50 000
50BNR10XE 50 80 16 21 1.0 0.6 15 7.5 12.2 9.90| 9.20| 23.4 | 0.296 50 800
50BER10XE 50 80 16 21 1.0 0.6 15 7.5 11.6 9.50| 11.1 | 28.0 | 0.296 46 200
55BNR10XE 55 920 18 23 1.1 0.6 15 7.5 151 | 125 | 11.7 | 25.6 | 0.433 45 600
55BER10XE 55 90 18 23 1.1 0.6 15 7.5 14.4 | 12.0 | 141 | 30.7 | 0.433 41 400
60BNR10XE 60 95 18 23 1.1 0.6 15 7.5 15.6 | 13.7 | 12.8 | 26.5 | 0.463 42 600

1

1

60BER10XE 60 95 18 23 1 0.6 15 7.5 15.0 | 131 15,5 | 31.9 | 0.463 38 800
65BNR10XE 65 | 100 18 23 N 0.6 15 7.5 16.2 | 148 | 139 | 27.3 | 0.493 40 000
65BER10XE 65 | 100 18 23 1.1 0.6 15 7.5 155 | 142 | 16.8 | 33.0 | 0.493 36 400
70BNR10XE 70 | 110 20 25 1.1 0.6 15 7.5 223 | 19.8 | 18.8 | 29.5 | 0.660 36 700
70BER10XE 70 | 110 20 25 1.1 0.6 15 7.5 213 | 189 | 22.6 | 35.8 | 0.660 33 400
75BNR10XE 75 | 115 22 27 1.1 0.6 15 7.5 22.6 | 20.7 | 19.7 | 30.3 | 0.697 34 800
75BER10XE 75 | 115 22 27 1.1 0.6 15 7.5 216 | 19.8 | 23.7 | 36.9 | 0.697 31600
80BNR10XE 80 | 125 22 27 1.1 0.6 15 7.5 26.5 | 245 | 234 | 32.5 | 0.939 32 200
80BER10XE 80 | 125 22 27 1.1 0.6 15 7.5 2563 | 23,5 | 28.2 | 39.6 | 0.939 29 300
85BNR10XE 85 | 130 22 27 1.1 0.6 15 75 | 26.8 | 25.7 | 245 | 33.4 | 0.988 30 700
85BER10XE 85 | 130 22 27 1.1 0.6 15 7.5 | 25,6 | 246 | 295 | 41.1 | 0.988 28 000
90BNR10XE 90 | 140 24 29 1.5 1.0 15 7.5 35.0 | 33.0 | 31.5 | 35.7 | 1.250 28 700
90BER10XE 90 | 140 24 29 1.5 1.0 15 7.5 335 | 31.5 | 38.0 | 43.8 | 1.250 26100
95BNR10XE 95 | 145 24 29 15 1.0 15 7.5 355 | 345 | 32,5 | 36.3 | 1.300 27 500
95BER10XE 95 | 145 24 29 1.5 1.0 15 7.5 34.0 | 33.0 | 39.5 | 44.7 | 1.300 25 000
100BNR10XE | 100 | 150 24 29 1.5 1.0 15 7.5 36.0 | 36.0 | 34.0 | 37.3 | 1.359 26 400
100BER10XE | 100 | 150 24 29 1.5 1.0 15 7.5 345 | 345 | 41.0 | 46.2 | 1.359 24 000
105BNR10XE | 105 | 160 26 31 2.0 1.0 15 7.5 41.0 | 41.0 | 39.0 | 39.5 | 1.707 25000
105BER10XE | 105 | 160 26 31 2.0 1.0 15 7.5 39.0 [ 39.5 | 47.5 | 48.9 | 1.707 22 700
110BNR10XE | 110 | 170 28 33 2.0 1.0 15 7.5 46.0 | 47.0 | 445 | 41.7 | 2.139 23 600
110BER10XE | 110 | 170 28 33 2.0 1.0 15 7.5 44.0 | 45.0 | 54.0 | 51.7 | 2.139 21 500

" O ponycTMO OCEBOW Harpyske CM. Ha cTp. 147.

6] O NprMeHeHM NpeaenbHbIX CKOPOCTEN cM. Ha cTp. 170.

Mpumeyanne: Tun noawmnHuka BNR: HOMUHaNbHbBIN yron koHTakTa 18°
Tvn nogwunHnka BER: HOMWMHaNbHbI yron KoHTakTa 25°
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1. PAOVAJIbHO-YNMOPHbBIE LUAPUKOBbBIE NOALINMHUKHA

CBepXCKOPOCTHbIE paananbHO-YNOpPHbIe B
Lwapukosble nogwunnHukn (LLinpokasa cepus) f

Cepus BNR29 n " T
Cepus BER29 od

BHyTpeHHun auametp 30-80 MM ‘

a
OCHOBHbIE pa3mepbl HomuHanbHas [onyctumas|  LlenTtp Macca |[lpegenbHble ckopocTh (3)
Homepa (Mm) TPy30NOALEMHOCTS (KH) Ha?[?)?'f?: 0 ”ﬂgﬂgﬁgmﬂ (kr) (06\MUH)
rOAHTHINOS d - = (M’I/’IH) (Mrl/1IH) (ﬂMHamﬁ‘:eCKaﬂ) (CTaTMCHgEKaﬂ) (kH) (MaM) (MprmepHo) KOHZKIE-SGK?H%

30BNR29SV1V 30 47 11 0.3 0.15 5.75 0.057 36 400
30BNR29HV1V 30 47 11 0.3 0.15 6.30 4.05 11.8 0.053 46 800
30BNR29XV1V 30 47 11 0.3 0.15 3.80 0.053 54 600
30BER29SV1V 30 47 11 0.3 0.15 6.80 0.057 31200
30BER29HV1V 30 47 11 0.3 0.15 6.00 3.90 14.5 0.053 41 600
30BER29XV1V 30 47 11 0.3 0.15 4.60 0.053 49 400
35BNR29SV1V 35 55 13 0.6 0.3 8.55 0.091 31200
35BNR29HV1V 35 55 13 0.6 0.3 9.20 6.00 13.8 0.081 40 000
35BNR29XV1V 35 55 13 0.6 0.3 560 0.081 46 700
35BER29SV1V 35 55 13 0.6 0.3 10.0 0.091 26 700
35BER29HV1V 35 55 13 0.6 0.3 8.80 5.75 17.0 0.081 35 600
35BER29XV1V 35 55 13 0.6 0.3 6.80 0.081 42 300
40BNR29SV1V 40 62 14 0.6 0.3 10.8 0.120 27 500
40BNR29HV1V 40 62 14 0.6 0.3 11.5 7.65 210 15.3 0.107 35 300
40BNR29XV1V 40 62 14 0.6 0.3 0.107 41 200
40BER29SV1V 40 62 14 0.6 0.3 12.8 0.120 23 600
40BER29HV1V 40 62 14 0.6 0.3 11.0 7.35 18.9 0.107 31400
40BER29XV1V 40 62 14 0.6 0.3 8.65 0.107 37 300
45BNR29SV1V 45 68 14 0.6 0.3 12.4 0.143 24 800
45BNR29HV1V 45 68 14 0.6 0.3 121 8.70 16.2 0.128 31 900
45BNR29XV1V 45 68 14 0.6 0.3 8.10 0.128 37 200
45BER29SV1V 45 68 14 0.6 0.3 14.6 0.143 21 300
45BER29HV1V 45 68 14 0.6 0.3 11.6 8.35 20.2 0.128 28 400
45BER29XV1V 45 68 14 0.6 0.3 9.85 0.128 33 700
50BNR29SV1V 50 72 14 0.6 0.3 13.9 0.144 23 000
50BNR29HV1V 50 72 14 0.6 0.3 12.8 9.75 9.10 16.9 0.128 29 600
50BNR29XV1V 50 72 14 0.6 0.3 0.128 34 500
50BER29SV1V 50 72 14 0.6 0.3 16.3 0.144 19 700
50BER29HV1V 50 72 14 0.6 0.3 12.3 9.35 21.2 0.128 26 300
50BER29XV1V 50 72 14 0.6 0.3 1.0 0.128 31200

" O ponycTMOl OCEBOI Harpyske cM. Ha cTp. 147.

® O NpUMeHeHM NpeaenbHbIX CKOPOCTeN cM. Ha cTp. 170.

Mpumeyanue: Tun nogwmnHnka BNR: HOMUHanbHbIM yron KoHTakTa 18°
Tun nogwmnHmka BER: HOMMHanNbHbIN yron KoHTakTa 25°
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‘ qaCTb4 ‘

[ononHuTtenbHble CBEAEHUS CM. Ha CTpaHuLax
@ [InHamumyecKasi aKBMBaneHTHas Harpyska. . 139

@ Cratnyeckas aKBMBaNleHTHas Harpyska. . . .146 2 g

@ [pegHaTar N >KECTKOCTb. .« v v v vae v ae e n s .152 §.§

@ Pa3mepbl 3ansie4mkos Bana u kopnyca . .. .186 E-E:

@ [lonoXxeHne cMa3o4HoOro COI:IJ'Ia .......... 192 g é:

Cepus BNR29 = o O oncucronTOR AR . 75 [EH

cepus BER29 3

OcHOBHbIe pasmepbl HomuHanbHas [Jonyctumas|  LieHtp Macca |lpegenshble ckopoct ()
Homepa (Mm) rPy30NOALEMHOCTH (KH) Ha?g)?;?: 0) "%’;g’;gmﬂ (kr) (06\MUH)
rOAHHIOS d = = (M’I;IH) (MrI;H) (learﬁ\:ecxaﬁ) (CTa'ﬁiggKaﬂ) (kH) (N;M) (MprmepHo) KOH(CEI'/\IA(;'I;GKI-;THaH
55BNR29SV1V 55 80 16 1.0 0.6 16.2 0.213 20 800
55BNR29HV1V 55 80 16 1.0 0.6 14.4 11.4 19.0 0.194 26 700
55BNR29XV1V 55 80 16 1.0 0.6 10.6 0.194 31200 o

55BER29SV1V 55 80 16 1.0 0.6 16.1 0.213 17 800
55BER29HV1V 55 80 16 1.0 0.6 13.8 10.9 23.7 0.194 23 800
55BER29XV1V 55 80 16 1.0 0.6 12.9 0.194 28 200
60BNR29SV1V 60 85 16 1.0 0.6 17.1 0.228 19 400
60BNR29HV1V 60 85 16 1.0 0.6 14.6 12.0 19.8 0.208 24 900
60BNR29XV1V 60 85 16 1.0 0.6 1.2 0.208 29 000
60BER29SV1V 60 85 16 1.0 0.6 20.1 0.228 16 600
60BER29HV1V 60 85 16 1.0 0.6 14.0 11.5 24.9 0.208 22 100
60BER29XV1V 60 85 16 1.0 0.6 13.6 0.208 26 300
65BNR29SV1V 65 90 16 1.0 0.6 18.7 0.245 18 100
65BNR29HV1V 65 90 16 1.0 0.6 15.2 13.2 20.6 0.223 23 300
65BNR29XV1V 65 90 16 1.0 0.6 12.3 0.223 27 100
65BER29SV1V 65 90 16 1.0 0.6 221 0.245 15 500
65BER29HV1V 65 90 16 1.0 0.6 14.5 12.6 26.1 0.223 20700
65BER29XV1V 65 90 16 1.0 0.6 14.9 0.223 24 600
70BNR29SV1V 70 100 19 1.0 0.6 26.1 0.381 16 500
70BNR29HV1V 70 100 19 1.0 0.6 21.3 18.1 23.3 0.344 21 200
70BNR29XV1V 70 100 19 1.0 0.6 171 0.344 24 800
70BER29SV1V 70 100 19 1.0 0.6 30.5 0.381 14 200
70BER29HV1V 70 100 19 1.0 0.6 20.4 17.3 00.7 29.3 0.344 18 900
70BER29XV1V 70 100 19 1.0 0.6 0.344 22 400
75BNR29SV1V 75 105 19 1.0 0.6 27.5 0.403 15 600
75BNR29HV1V 75 105 19 1.0 0.6 21.6 19.0 241 0.365 20 000
75BNR29XV1V 75 105 19 1.0 0.6 18.0 0.365 23 400
75BER29SV1V 75 105 19 1.0 0.6 32.5 0.403 13 400
75BER29HV1V 75 105 19 1.0 0.6 20.7 18.2 30.5 0.365 17 800
75BER29XV1V 75 105 19 1.0 0.6 217 0.365 21200
80BNR29SV1V 80 110 19 1.0 0.6 28.9 0.425 14 800
80BNR29HV1V 80 110 19 1.0 0.6 22.0 19.9 18.9 24.9 0.385 19 000
80BNR29XV1V 80 110 19 1.0 0.6 0.385 22 200
80BER29SV1V 80 110 19 1.0 0.6 34.0 0.425 12 700
80BER29HV1V 80 110 19 1.0 0.6 21.0 191 098 31.6 0.385 16 900
80BER29XV1V 80 110 19 1.0 0.6 0.385 20 000

" O [onycTMON OCEBOW Harpyske CM. Ha cTp. 147.

6] O nprMeHeHWM NpeenbHbIX CKOPOCTeN cM. Ha cTp. 170.

Mpumevanne: Tun nogwmnHuka BNR: HOMUHaNbHbIN yron KoHTakTa 18°
Tvn nogwmnHnka BER: HOMWMHaNBHbI yron KoHTakTa 25°
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1. PAOVAJIbHO-YNMOPHbBIE LUAPUKOBbBIE NOALINMHUKHA

CBepXCKOPOCTHbIE pagnanbHO-YNOpPHbIe B
Lwapukosble nogwunnHukn (LLiupokasa cepus) f

Cepus BNR29 n r T
Cepuss BER29 od

BHyTpeHHMIn gnameTtp 85-100 Mm ‘

a
OCHOBHbIE pa3mepbl HomuHansHas [onyctumas|  Llentp Macca |[lpegenbhble ckopocTh (3)
Homepa (Mm) rPy30NOALEMHOCTS (KH) Ha?g)?gg 0 ”ﬂg’;";);(gm“ (kr) (06\MUH)
rOAITHINEOS d = = (M’I/’IH) (Mrl/1IH) UJMHaﬁJecm) (CTa'ﬁigEKaﬂ) (kH) (MaM) (MprmepHo) KOH%KIE-SGK?H%

85BNR29SV1V 85 120 22 1.1 0.6 38.0 0.617 13 700
85BNR29HV1V 85 120 22 1.1 0.6 29.4 26.3 27.7 0.554 17 600
85BNR29XV1V 85 120 22 1.1 0.6 24.8 0.554 20 500
85BER29SV1V 85 120 22 1.1 0.6 35.5 0.617 11 800
85BER29HV1V 85 120 22 1.1 0.6 28.1 25.2 34.9 0.554 15700
85BER29XV1V 85 120 22 1.1 0.6 800 0.554 18 600
90BNR29SV1V 90 125 22 1.1 0.6 43.0 0.653 13 100
90BNR29HV1V 90 125 22 1.1 0.6 31.5 29.7 28.5 0.582 16 800
90BNR29XV1V 90 125 22 1.1 0.6 28.1 0.582 19 600
90BER29SV1V 90 125 22 1.1 0.6 50.5 0.653 11 200
90BER29HV1V 90 125 22 1.1 0.6 30.0 28.5 36.1 0.582 14 900
90BER29XV1V 90 125 22 1.1 0.6 34.0 0.582 17 700
95BNR29SV1V 95 130 22 1.1 0.6 50.0 0.758 12 500
95BNR29HV1V 95 130 22 1.1 0.6 32.0 31.0 325 29.3 0.684 16 000
95BNR29XV1V 95 130 22 1.1 0.6 0.684 18 700
95BER29SV1V 95 130 22 1.1 0.6 58.5 0.758 10 700
95BER29HV1V 95 130 22 1.1 0.6 30.5 29.7 37.2 0.684 14 300
95BER29XV1V 95 130 22 1.1 0.6 89.5 0.684 16 900
100BNR29SV1V 100 140 24 1.1 0.6 50.5 0.770 11 700
100BNR29HV1V 100 140 24 1.1 0.6 38.0 35.0 31.5 0.673 15 000
100BNR29XV1V 100 140 24 1.1 0.6 330 0.673 17 500
100BER29SV1V 100 140 24 1.1 0.6 59.5 0.902 10 000
100BER29HV1V 100 140 24 1.1 0.6 36.0 33.5 40.0 0.805 13 400
100BER29XV1V 100 140 24 1.1 0.6 400 0.805 15900

(" O [oMnyCTMMOW OCEBOW Harpy3ke CM. Ha cTp. 147.

® O NpUMeHeHUM NpeaenbHbIX CKOPOCTEN cM. Ha cTp. 170.

Mpumeyanne: Tun nopwmnHvka BNR: HOMUHaNbHBIV yron KoHTakTa 18°
Tvn nogwmnHmnka BER: HOMUHaNbHbIN yron KoHTakTa 25°
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CBepXCKOPOCTHbIE paananbHO-YNopHble 2
1
Lwapukosble nogwunnHukn (LLiupokasa cepus) 0
CepVIFI BNR20 op r T %%
Cepus BER20 . B
BHyTpeHHWn guametp 30-50 MM % ;
H
”
a E|
OcHoBHble pasmepsbl HomuHanbHas [Jonyctumas|  Llentp Macca |[pegenshble ckopocty ()
Homepa (Mm) rPY30NOALEMHOCTS (KH) Ha?ggg 0 ”ﬂgﬂg’;‘gmﬂ (kr) (06\MUH)
ropres g 2 ) (M'|;|H) (Mrl/1IH) (ﬂMHaAﬁ‘:eCK&R) (CTaT?H%EKaﬂ) (kH) (MaM) (MprmepHo) KOH%TA%EGKZTH%
30BNR20SV1V 30 55 16 1.0 0.6 8.20 0.150 33000
30BNR20HV1V 30 55 16 1.0 0.6 8.65 5.75 14.9 0.142 42 400
30BNR20XV1V 30 55 16 1.0 0.6 535 0.142 49 500 o
30BER20SV1V 30 55 16 1.0 0.6 9.65 0.150 28 300
30BER20HV1V 30 55 16 1.0 0.6 8.30 5.50 17.9 0.142 37700
30BER20XV1V 30 55 16 1.0 0.6 6.50 0.142 44 800
35BNR20SV1V 35 62 17 1.0 0.6 10.2 0.197 28900
35BNR20HV1V 35 62 17 1.0 0.6 10.1 7.10 16.4 0.187 37 200
35BNR20XV1V 35 62 17 1.0 0.6 6.70 0.187 43 300
35BER20SV1V 35 62 17 1.0 0.6 12.0 0.197 24 800
35BER20HV1V 35 62 17 1.0 0.6 9.70 6.85 19.8 0.187 33000
35BER20XV1V 35 62 17 1.0 0.6 8.10 0.187 39 200
40BNR20SV1V 40 68 18 1.0 0.6 115 0.242 26 000
40BNR20HV1V 40 68 18 1.0 0.6 10.6 7.95 17.8 0.231 33400
40BNR20XV1V 40 68 18 1.0 0.6 750 0.231 38900
40BER20SV1V 40 68 18 1.0 0.6 13.5 0.242 22 300
40BER20HV1V 40 68 18 1.0 0.6 10.1 7.65 21.6 0.231 29700
40BER20XV1V 40 68 18 1.0 0.6 9.10 0.231 35200
45BNR20SV1V 45 75 19 1.0 0.6 12.7 0.305 23400
45BNR20HV1V 45 75 19 1.0 0.6 11.7 9.00 19.2 0.291 30 000
45BNR20XV1V 45 75 19 1.0 0.6 8.35 0.291 35000
45BER20SV1V 45 75 19 1.0 0.6 15.0 0.305 20 000
45BER20HV1V 45 75 19 1.0 0.6 11.2 8.60 23.5 0.291 26 700
45BER20XV1V 45 75 19 1.0 0.6 101 0.291 31700
50BNR20SV1V 50 80 19 1.0 0.6 14.0 0.330 21600
50BNR20HV1V 50 80 19 1.0 0.6 12.2 9.90 20.1 0.315 27 700
50BNR20XV1V 50 80 19 1.0 0.6 9.20 0.315 32 400
50BER20SV1V 50 80 19 1.0 0.6 16.5 0.330 18 500
50BER20HV1V 50 80 19 1.0 0.6 11.6 9.50 111 24.7 0.315 24700
50BER20XV1V 50 80 19 1.0 0.6 0.315 29 300

(" O ponycTMON OCEBOW Harpyske CM. Ha cTp. 147.

6] O NprMeHeHUM NpeaenbHbIX CKOPOCTEN cM. Ha cTp. 170.

Mpumeyanune: Tun nogwmnHka BNR: HOMUHanbHbIM yron KoHTakTa 18°
Tun nogwmnHnka BER: HOMWMHaNbHbIM yron KoHTakTa 25°
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1. PAOVAJIbHO-YNMOPHbBIE LUAPUKOBbBIE NOALINMHUKHA

CBepXCKOpPOCTHbIE pagnanbHO-YNOpPHbIe r B r
1
Lwapukosble nogwunnHukn (LLinpokasa cepus) ;
CepVIFI BNR20 40 r r T
Cepus BER20 od
BHyTpeHHW” guameTp 55-100 mm ‘
a
OCHOBHbIE pa3mepbl HomuHanbHas [onyctumas|  LlenTtp Macca |[lpegenbHble ckopocTh (3)
Homepa (Mm) TPy30NOALEMHOCTS (KH) Ha?[?)?'f?: 0 ”ﬂgﬂ%‘gmﬂ (kr) (06\MUH)
rORTHTIALOS g b B (M’I/’IH) (Mrl/1IH) (ﬂMHahﬁ‘:ecKaﬂ) (CTa'ﬁigEKaﬂ) (kH) (MaM) (MpumepHo) KOHZTA%gngHaﬂ
55BNR20SV1V 55 920 22 1.1 0.6 17.8 0.501 19 400
55BNR20HV1V 55 920 22 1.1 0.6 151 12.5 22.8 0.480 24 900
55BNR20XV1V 55 920 22 1.1 0.6 7 0.480 29 000
55BER20SV1V 55 920 22 1.1 0.6 21.0 0.501 16 600
55BER20HV1V 55 920 22 1.1 0.6 14.4 12.0 27.9 0.480 22100
55BER20XV1V 55 920 22 1.1 0.6 14.1 0.480 26 300
60BNR20SV1V 60 95 22 1.1 0.6 19.5 0.535 18 100
60BNR20HV1V 60 95 22 1.1 0.6 15.6 13.7 23.6 0.512 23 300
60BNR20XV1V 60 95 22 1.1 0.6 12.8 0.512 27 100
60BER20SV1V 60 95 22 1.1 0.6 22.9 0.535 15 500
60BER20HV1V 60 95 22 1.1 0.6 15.0 13.1 291 0.512 20 700
60BER20XV1V 60 95 22 1.1 0.6 195 0.512 24 600
65BNR20SV1V 65 100 22 1.1 0.6 211 0.570 17 000
65BNR20HV1V 65 100 22 1.1 0.6 16.2 14.8 24.4 0.545 21900
65BNR20XV1V 65 100 22 1.1 0.6 13.9 0.545 25500
65BER20SV1V 65 100 22 1.1 0.6 24.9 0.570 14 600
65BER20HV1V 65 100 22 1.1 0.6 15.5 14.2 30.2 0.545 19 400
65BER20XV1V 65 100 22 1.1 0.6 16.8 0.545 23100
70BNR20SV1V 70 110 24 1.1 0.6 28.6 0.764 15 600
70BNR20HV1V 70 110 24 1.1 0.6 223 19.8 26.6 0.724 20 000
70BNR20XV1V 70 110 24 1.1 0.6 18.8 0.724 23 400
70BER20SV1V 70 110 24 1.1 0.6 33.5 0.764 13 400
70BER20HV1V 70 110 24 1.1 0.6 21.3 18.9 5 33.0 0.724 17 800
70BER20XV1V 70 110 24 1.1 0.6 0.724 21200
75BNR20SV1V 75 115 24 1.1 0.6 30.0 0.806 14 800
75BNR20HV1V 75 115 24 1.1 0.6 22.6 20.7 27.4 0.764 19 000
75BNR20XV1V 75 115 24 1.1 0.6 19-7 0.764 22200
75BER20SV1V 75 115 24 1.1 0.6 35.0 0.806 12700
75BER20HV1V 75 115 24 1.1 0.6 21.6 19.8 34.1 0.764 16 900
75BER20XV1V 75 115 24 1.1 0.6 23.7 0.764 20000
80BNR20SV1V 80 125 27 1.1 0.6 35.5 1.115 13 700
80BNR20HV1V 80 125 27 1.1 0.6 26.5 245 30.2 1.061 17 600
80BNR20XV1V 80 125 27 1.1 0.6 234 1.061 20500
80BER20SV1V 80 125 27 1.1 0.6 42.0 1.115 11 800
80BER20HV1V 80 125 27 1.1 0.6 25.3 23.5 e 37.4 1.061 15700
80BER20XV1V 80 125 27 1.1 0.6 1.061 18 600

(" O ponycTMON OCEBOW Harpyske CM. Ha cTp. 147.

@) O nprMeHeHUM NpeenbHbIX CKOPOCTeN cM. Ha cTp. 170.

Mpumeyanune: Tun nogwmnHyka BNR: HOMUHaNbHbIN yron KoHTakTa 18°
Tun noawmnHvka BER: HOMUHaMLHBIN yron KoHTakTa 25°
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‘ qaCTb4 ‘

[ononHuTtenbHble CBEAEHUS CM. Ha CTpaHuLax
@ [InHammyecKasi aKBMBaneHTHas Harpyska. . 139

@ Cratnyeckas aKBMBaNleHTHas Harpyska. . . .146 2 g

@ [peaHaTar N >KECTKOCTb. « v v v v vee v e e e n s .152 §.§

@ Pa3mepbl 3ansie4mkos Bana un kopnyca . .. .186 E-é‘

@ [lonoXxeHne cMa3o4HoOro COI:IJ'Ia .......... 192 % é:

Cepus BNR20 .o O omauGTorTHOR OB s 175 [

Cepus BER20 ]

OcHOBHbIe pasmepbl HomuHanbHas [onyctumas|  Lientp Macca |lpegenshble ckopoct ()
Homepa (Mm) rPy30NOALEMHOCTH (KH) Ha?ﬁigg 0) "%’;g’;gmﬂ (kr) (06\MUH)
rOAHHIOS d = = (M,I;IH) (MrI;H) (ﬂMHarﬁ\:eCKaﬁ) (CTa'ﬁig:)Kaﬂ) (kH) (N;M) (MprmepHo) KOHEMM(;?KTH%
85BNR20SV1V 85 130 27 1.1 0.6 37.5 1.163 13100
85BNR20HV1V 85 130 27 1.1 0.6 26.8 25.7 31.0 1.107 16 800
85BNR20XV1V 85 130 27 1.1 0.6 245 1.107 19 600 o

85BER20SV1V 85 130 27 1.1 0.6 43.5 1.163 11 200
85BER20HV1V 85 130 27 1.1 0.6 25.6 24.6 38.6 1.107 14 900
85BER20XV1V 85 130 27 1.1 0.6 295 1.107 17 700
90BNR20SV1V 90 140 30 1.5 1.0 48.0 1.521 12 200
90BNR20HV1V 90 140 30 1.5 1.0 35.0 33.0 33.7 1.436 15700
90BNR20XV1V 90 140 30 1.5 1.0 815 1.436 18 300
90BER20SV1V 90 140 30 1.5 1.0 56.0 1.521 10 500
90BER20HV1V 90 140 30 1.5 1.0 33.5 31.5 41.8 1.436 14 000
90BER20XV1V 90 140 30 1.5 1.0 38.0 1.436 16 600
95BNR20SV1V 95 145 30 1.5 1.0 50.0 1.595 11 700
95BNR20HV1V 95 145 30 1.5 1.0 35.5 34.5 34.5 1.506 15000
95BNR20XV1V 95 145 30 1.5 1.0 325 1.506 17 500
95BER20SV1V 95 145 30 1.5 1.0 58.5 1.595 10 000
95BER20HV1V 95 145 30 1.5 1.0 34.0 33.0 43.0 1.506 13 400
95BER20XV1V 95 145 30 1.5 1.0 395 1.506 15900
100BNR20SV1V 100 150 30 1.5 1.0 52.0 1.650 11 200
100BNR20HV1V 100 150 30 1.5 1.0 36.0 36.0 34.0 35.3 1.558 14 400
100BNR20XV1V 100 150 30 1.5 1.0 1.558 16 800
100BER20SV1V 100 150 30 1.5 1.0 61.0 1.650 9 600
100BER20HV1V 100 150 30 1.5 1.0 34.5 34.5 441 1.558 12 800
100BER20XV1V 100 150 30 1.5 1.0 41.0 1.558 15 200

" O ponycTMON OCEBOW Harpyske CM. Ha cTp. 147.

6] O NprMeHeHUM NpeenbHbIX CKOPOCTeN cM. Ha cTp. 170.

Mpumeyanne: Tun nogwmnHuka BNR: HOMUHaNbHbBIN yron KoHTakTa 18°
Tvn nogwmnHnka BER: HOMWMHaNbHbIM yron KoHTakTa 25°
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1. PAOVAJIbHO-YNMOPHbBIE LUAPUKOBbBIE NOALINMHUKHA

CBepXTOo4HbIe paananbHO-YMNOPHbIE WAPUKOBbLIE MOALIUMHUKA
(Cepus ROBUST—BGR)

XapaKTepucTunku

Hanpasnsembii BHELLH/M KOMbLIOM Cenapatop UCMOL3YeTCs 4715 YCOBEPLLEHCTBOBAHSA
OnTuManbHas XaPaKTEPUCTVIK CMa30o4HOro Marepyiana.
KOHCTPYyKLMA PacTo4eHHOe BHyTpeHHee KoMbLO YydLIaeT ABMXKEHME MacisHOro TymMaHa, HTo obecreqmBacT
cTabunbHyto Noaady Macra.

CneuvansHas »xaponpoyHas ctanb SHX 1 kepamunyeckue LWapuky 3Ha4YUTENBHO NMpoa/ieBaroT

JonroBe4HOCTb
CPOK Cny>Obl (MOANAHNKOB X-TWNa).

HepasbeMHas KOHCTPYKLMS BHYTPEHHErO KOJIbLia B 3HAYUTENBHOM Mepe YMPOLLAET NpoLieaypb
MpocTtasa c6opka COOPKM 1 AEMOHTAaXKA.
BsavmoszameHsieMble JeTan O MioBol KOMIOHOBKM, YOOBNETBOPSIOLLEN Hy>XOaM MOKyraTens.

Bbicokasi TOMHOCTb Cepust BGR no ctaHgapty MOG, knacc 2 (ABMA ABEC 9).

PasmepHbie cepun

Puc. 1.5

BGR02 BGR10 BGR19
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‘ qaCTb4 ‘

Cucrema 0603Ha4e€HNS BbICOKOTOYHBIX pagnanbHO-YMNMOPHbLIX WapUKoBbIX NoannHUKOB

(Cepusa ROBUST—BGR) oE
E
8
Mpumep 0603Ha4YeHUA NoAWNNHNKA ‘ BGR ‘ ‘ S H T HDUHELHPZ‘ %;
Sa
€0
HoMuWHanbHbI BHYTPEHHUI ;'f E
AvamMmeTp NopLlnnHuKa 0603Ha4YeHne TOHHOCTHU ]
O603Ha4YeHue Tuna nogLnnHNKa MpepHaTar
O603Ha4YeHne pasmepoB 0O603Ha4YeHNe KOMMOHOBKM
0O603Ha4YeHne MaTepuana 0O603Ha4YeHne cenapartopa
. o
npaBoYHble
CTpaHuLybl
HomMuHanbHbIi
BHYTPEHHUI . .
8 MameTp BHyTpeHHUIn gnameTp (Mm) 82-84
NoALWMNHUKA
BGR Tun BGR: 15° 49-43. 48
NOAWMMHMKA : YrOn KOHTaKTa -43,
10 Pasmepbl 2 = Cepus 10 no MOC, 19 = Cepusi 19 no MOC, 02 = Cepust 02 no MOC 42-43, 80
T Matepwnan
Konbua ONeMeHTbl Ka4yeHus 1417
H Marepuan S MNopwunnHukoBas ctanb (SUJ2) MoawmnHukoBas ctanb (SUJ2) 29
H MopgwunHukoBas ctanb (SUJ2) Kepamuka (Si;N,)
>KaponpoyHas ctanb (SHX) Kepamuka (Si,N,)

T: HanpaeNseMbIN HAPY>XHbIM KOMbLIOM cenapaTtop 13 heHoN-anbaerngHoro
T Cenapatop 18-19
nonumepa; npegenbHas padoyas Temnepatypa = 120°C

DU KomnoHoBka SU: yHuBepcanbHasi KOMNOHOBKa (ogHopsaHasl); DU: yHuBepcanbHasi KOMNOHOBKa (OBYXpsigHasi) 12%:‘1121
. 42-43
EL MpepHatar EL: cBepxnerkuii npegHatsir 152-155
165

P2: knacc 2 ISO P4: knacc 4 1ISO
P2 To4HOCTb 5 176-179
P3: cneumanbHbIi Knace (TOMHOCTb pa3mepoB: knacc 4 ISO; TouHocTb BpalueHust: knace 2 ISO)
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1. PAOVAJIbHO-YNMOPHbBIE LUAPUKOBbBIE NOALINMHUKHA

CBepXxTO4Hble pagnanbHO-YNMOPHbIE LApPUKOBbIE B
nogwunnHukm (Cepna ROBUST—BGR) r ri
Cepus BGR19 !
BHyTpeHHun anameTp 10-25 Mm g 1 - T
¢|d
a
OcHoBHble pas3mMepsbl HomuHanbHas Jonyctumas|  Llentp Macca MpegenbHble ckopocTy (2)
noELL?lznnermaKOB - r r rpyagl onbeMHOCCT; - Ha?gy?;?;(‘) H%J(;E)K}?MM “ KOHcmcre:(T)fa\ﬂMMH)
& = = (MuH) (MAH) | o | Cremesaes) | (KH) a (NpvMepHo) | cMaska EED
10BGR19S 10 22 6 0.3 0.15 0.93 0.010 | 100000 | 138 000
10BGR19H 10 22 6 0.3 0.15 2.03 0.78 0.61 5.1 0.009 | 119000 | 175000
10BGR19X 10 22 6 0.3 0.15 0.009 | 138000 | 188 000
12BGR19S 12 24 6 0.3 0.15 1.14 0.011 88900 | 123 000
12BGR19H 12 24 6 0.3 0.15 2.28 0.95 o 5.4 0.010 | 106 000 | 156 000
12BGR19X 12 24 6 0.3 0.15 0.010 | 123000 | 167 000
15BGR19S 15 28 7 0.3 0.15 1.67 0.016 74500 | 103 000
15BGR19H 15 28 7 0.3 0.15 3.25 1.35 109 6.4 0.014 88 400 | 131000
15BGR19X 15 28 7 0.3 0.15 0.014 | 103000 | 140000
17BGR19S 17 30 7 0.3 0.15 1.86 0.017 68 100 93 700
17BGR19H 17 30 7 0.3 0.15 3.40 1.50 . 6.6 0.015 80900 | 120 000
17BGR19X 17 30 7 0.3 0.15 0.015 93 700 | 128 000
20BGR19S 20 37 9 0.3 0.15 2.66 0.036 56 200 77 200
20BGR19H 20 37 9 0.3 0.15 4.75 2.16 173 8.3 0.033 66 700 98 300
20BGR19X 20 37 9 0.3 0.15 0.033 77200 | 106 000
25BGR19S 25 42 9 0.3 0.15 3.40 0.043 47 800 65 700
25BGR19H 25 42 9 0.3 0.15 5.40 2.76 9 9.0 0.039 56 800 83 600
25BGR19X 25 42 9 0.3 0.15 0.039 65 700 89 600

" O ponycTMON OCEBOW Harpyske CM. Ha cTp. 147.
6] O NprMeHeHUM NpeaenbHbIX CKOPOCTeN cM. Ha cTp. 170.
Mpumedanue: lNogwmnHmk Tvna BGR — HOMUHaNbHBIN yron KoHTakTa 15°.
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[ononHuTtenbHble CBEAEHUS CM. Ha CTpaHuLax
@ [InHamnyecKasi aKBMBaneHTHas Harpyska. . 139

CepVIﬂ BG R1 0 @ CraTnyeckas aKBMBaNeHTHas Harpyska. . . .146 2 g

BHyTpeHHUIn grameTp 6-25 MM ® lNpeaHaTsr v KECTKOCTb. . . ..o v evn s 152 §.§

@ Pa3mepbl 3ansie4mkos Bana u kopnyca . .. .186 E-é‘

@ [NonoxeHne cMaso4qHoro conna .. ........ 192 é é:

@ KonnyecTtso 3aknagbiBaeMon S e

KOHCUCTEHTHOW CMa3KM . .. ... 175 E §

3
OCHOBHbIE pa3mepbl HomuHaneHas ,ﬂogzg;ggaﬂ . M%g:{gmﬂ Macca MpenenbHble ckopocTh (%)

- R I T R D i e vl M =
d b B (M) () | Owawmeorsy | Cranmins) | (<H) a (MpuMepHo) | cMaska Macno
6BGR10S 6 17 6 0.3 0.15 0.51 0.006 140000 | 192 000
6BGR10H 6 17 6 0.3 0.15 1.42 0.43 034 4.5 0.005 166 000 | 244 000 .

6BGR10X 6 17 6 0.3 0.15 0.005 192 000 | 261 000
7BGR10S 7 19 (] 0.3 0.15 0.62 0.008 124 000 | 170000
7BGR10H 7 19 6 0.3 0.15 1.60 0.52 0.40 4.7 0.007 147 000 | 216 000
7BGR10X 7 19 6 0.3 0.15 0.007 170 000 | 231000
8BGR10S 8 22 7 0.3 0.15 0.97 0.012 107 000 | 147 000
8BGR10H 8 22 7 0.3 0.15 2.37 0.80 0.63 5.5 0.011 127 000 | 187 000
8BGR10X 8 22 7 0.3 0.15 0.011 147 000 | 200 000
10BGR10S 10 26 8 0.3 0.15 1.55 0.019 88900 | 123 000
10BGR10H 10 26 8 0.3 0.15 3.50 1.27 1.00 6.4 0.016 106 000 | 156 000
10BGR10X 10 26 8 0.3 0.15 0.016 123 000 | 167 000
12BGR10S 12 28 8 0.3 0.15 1.80 0.021 80000 | 110000
12BGR10H 12 28 8 0.3 0.15 3.85 1.48 117 6.7 0.018 95000 | 140000
12BGR10X 12 28 8 0.3 0.15 0.018 110 000 | 150 000
15BGR10S 15 32 9 0.3 0.15 2.12 0.029 68 100 93 700
15BGR10H 15 32 9 0.3 0.15 4.20 1.72 e 7.6 0.026 80900 | 120000
15BGR10X 15 32 9 0.3 0.15 0.026 93700 | 128 000
17BGR10S 17 35 10 0.3 0.15 2.39 0.038 61600 84 700
17BGR10H 17 35 10 0.3 0.15 4.45 1.93 155 8.5 0.035 73100 | 108 000
17BGR10X 17 35 10 0.3 0.15 0.035 84700 | 116 000
20BGR10S 20 42 12 0.6 0.3 4.10 0.066 51700 71000
20BGR10H 20 42 12 0.6 0.3 7.45 3.35 0I67 10.2 0.059 61 300 90 400
20BGR10X 20 42 12 0.6 0.3 0.059 71000 96 800
25BGR10S 25 47 12 0.6 0.3 4.65 0.076 44 500 61200
25BGR10H 25 47 12 0.6 0.3 7.90 3.75 2.05 10.8 0.068 52 800 77 800
25BGR10X 25 47 12 0.6 0.3 0.068 61200 83 400

" O ponycTMOl OCEBOI Harpyake cM. Ha cTp. 147.
® O npuMeHeHW NpeaenbHbIX CKOPOCTen cM. Ha cTp. 170.
Mpumevanue: lNogwmnHmK Tvna BGR — HOMUHaNbHBIN yron KoHTakTa 15°.
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1. PAOVAJIbHO-YNMOPHbBIE LUAPUKOBbBIE NOALINMHUKHA

CBepXTO4Hble paananbHO-YNMOPHbIE LWAPUKOBbIE B
nogwunnHukm (Cepna ROBUST—BGR) r ri
Cepus BGRO2 X
BHyTpeHHu gnameTtp 10-25 mm g r ; T
¢|d
a
OCHOBHbIe pa3mepbl HomuHanbHas [onyctumas|  LleHtp Macca MpepenbHble ckopocTu (%)
. ;:;,.:Hp”i . (Mm) ; . rpysgoqbeMHoc;b (kH) Haggfggc) I'I%J(:E%?Mm (kr) _ :Sf;MVIH)
d b B (MVH) (MI/11H) e (Cmmq%gm) (kH) a (npumepHo) | cMa3ka Rlache
10BGR02S 10 30 9 0.6 0.3 1.62 0.032 80000 | 110000
10BGRO2H 10 30 9 0.6 0.3 3.60 | 1.33 1.06 7.2 0.029 95000 | 140000
10BGR02X 10 30 9 0.6 0.3 0.029 110000 | 150 000
12BGR02S 12 32 10 0.6 0.3 2.46 0.036 72 800 | 100 000
12BGRO2H 12 32 10 0.6 0.3 5.30 | 1.99 1.60 7.9 0.032 86 400 | 128 000
12BGR02X 12 32 10 0.6 0.3 0.032 100 000 | 137 000
15BGR02S 15 35 11 0.6 0.3 2.90 0.045 64 000 88 000
15BGRO2H 15 35 11 0.6 0.3 5.80 | 2.34 1.89 8.8 0.040 76 000 | 112 000
15BGR02X 15 35 11 0.6 0.3 0.040 88 000 | 120 000
17BGR02S 17 40 12 0.6 0.3 3.65 0.065 56 200 77 200
17BGRO2H 17 40 12 0.6 0.3 7.25 | 2.98 s 9.8 0.057 66 700 98 300
17BGR02X 17 40 12 0.6 0.3 0.057 77200 | 106 000
20BGR02S 20 47 14 1.0 0.6 5.10 0.103 47 800 65 700
20BGRO2H 20 47 14 1.0 0.6 9.70 | 4.10 - 11.5 0.091 56 800 83 600
20BGR02X 20 47 14 1.0 0.6 0.091 65 700 89 600
25BGR02S 25 52 15 1.0 0.6 6.45 0.127 41 600 57 200
25BGRO2H 25 52 15 1.0 0.6 11.1 5.20 A 12.7 0.112 49 400 72 800
25BGR02X 25 52 15 1.0 0.6 0.112 57 200 78 000

" O ponycTMMON OCEBOW Harpyske CM. Ha cTp. 147.
6] O NpUMeHeHM NpeaenbHbIX CKOPOCTeN cM. Ha cTp. 170.
Mpumedanue: MoawmnHuk Tvna BGR — HOMMHanbHbIR yron KoHTakTa 15°.
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2. UWWTINHAPUYECKUE POJIMKOBDIE NOALUMIMHUKA

[ByxpsigHble LMAUHAPUYECKne

POJINKOBblIE€ NOALUNMHUKN

Cepus NoALWNMHNKOB BbICOKOW XXECTKOCTU

OpnHopsigHbIE LUNMHAPUYECKNE
POJINKOBbIE MOALLMNMHUKM

CraHpapTHasa cepus

CBEpPXCKOPOCTHbIE OQHOPSAOHbIE
LMIMHOPVYECKNE POJIMKOBbIE MOALLUMHUKN

Cepusa ROBUST
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Yactb 4

Ll,vmlep,quecme POJINKOBbIE NOALUUMHUKHN

LUunnHapunyeckne ponnkoBble MOAWNNHUKA . ... ... ...
XapakTepucTukun
Cuncrema 0603Ha4YeHus
Tabnuupbl NOALMMHUKOB

OByxXpsgHble LWINHAPUYECKME POSIMKOBLIE MOALLNMHUKN
(Cepus ¢ BbICOKOW XXECTKOCTbIO)

Cepus 30
Cepus 39
Cepus 49

OpHopsagHble WMANHAPUYECKUE POJSIMKOBbIE MOALUNMHUKA
(CtaHgapTHas cepus)

Cepusa 10

CBepXCKOPOCTHbIE OAHOPSAHbIE LUINHAPUYECKNE
ponukosble noawunHukm (Cepua ROBUST)

Cepusa 10
DOByxpsifiHble LUANHAPUYECKME POJIMKOBBIE MOAWNMHUKA
(Cepusi ¢ HU3KOW BblpabOTKOW TENNA)

Cepus 30

CBerCKOPOCTHbIe oaHopsAgHble uunnHgpuyvyeckne

©
®
O
\l
LnnuHgpuyeckue
PONINKOBbIE MOALNMHUKN

pPonnKoBble NoaWUnHUKY (Cepursi C HU3KOWN BbIpaboTKOM TENNA)

Cepusa 10
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2. UWIMHOPWHECKUWE POJIMKOBbBIE NOALNMHNKHU

XapaKTepucTnku

Bblcokasi »eCTKOCTb ABYXPSAHbIX LMIMHOPUYECKNX PONMKOBBLIX NMoAwmnnHikoB NSK aenaet ux naeanbHbIMA ANS NPUMEHEHS
B LUMMHOENSX CTaHOYHOro 06opydoBaHus. Kak npaBunno, ogHopsioHble 1 OBYXPSAHblE LMNMMHOPUHECKNE PONMKOBbLIE MOALLUMHAKIA
VIMEIOT NINOO UMIIMHOPUHECKOE, MO0 KOHNHYECKOE BHYTPEHHEE OTBepCTUE. [BYXpsiaHble LMMMHOPUHECKIME PONMKOBbIE MOALUMMHMKA C
KOHMHYECKM BHYTPEHHIM OTBEPCTMEM HaCcTo YCTaHaBMMBAIOTCS Ha MMaBHbIA Ba B KA4ECTBE NOALLUMMHUKOB C (OMKCUMPOBaHHO OMOPOIA.
MpocTOTa KOHCTPYKUUM N BO3MOXXHOCTb BbIBEPKM pPaamanbHOro BHYTPEHHEero 3asopa rnocrne cbopku obecrnedmBaroT 3TUM
noALLIMMHMKaM 0COBYHO MOMYNSPHOCTL CPEAM NPON3BOAUTENEN, UCTIONL3YHOLLIMX HA CBOEM MPOV3BOACTBE CTaHKM.

KomnaHns NSK npegnaraeT HECKOMBKO TUMOB LIMANHOPUHECKX POMKOMOALLMIHNKOB. MOXXHO 3akasaTb KoHurypaumo E44, kotopast
BKJTIOHAET KaK CMa304Hble OTBEPCTUS, TakK M CMA304YHYHO KaHaBKy, MPOTOYEHHYIO Ha BHELLHEN MOBEPXHOCTU HAPY>KHOMO KOJbLA.
VimetoTcsa cnegytoume Tynbl noawmnHmkoB: NNU ¢ OBOMHbIM pebpuCTbiM Hapy»XHbIM KOMbLOM 1 NN ¢ BO3MOXXHOCTLIO CTOKa
CMa304HOr0 BELLIECTBa B TeYeHWe neproaa HadanbHOW MpupaboTKu 1 MOAOEPXKKOM PaBHOMEPHOW LIMPKYNALMA CMa3KK MO BCEMY
BHYTPEHHEMY MPOCTPAHCTBY MOALLMMHAKA.

MoOWMNHUKA C TOHKUM ceveHmeM Bonblie COOTBETCTBYIOT 6onee y3kon cepum NN39, dem wwimpokoi NN49, bnaropapst MeHbLLEN
CTEMNeHN TENIOBbIAENEHVS 1 3HAYUTENBHO G60MbLLEN CTABUIBHOCTY PONKA. NSt LUIMHOPUYECKX POSIMKOBBIX MOALLUMAHMKOB Havbonee
pacnpPOCTPaHeHbI cenapaTopbl 13 TodeHon natyHu. NSK npeanaraet ansa cepum NN30 HanpaBnseMble pOnMKamn cenapartopbl 13
nonMdeHnneHcynb@UAHOro noMMepa 1 cenapatopbl 13 nonnvepa PEEK (monmadmp ankokCrKeToH), HanpaBnsemMble Hapy>KHbIM
KonbLIOM, A5 N10 — cepun CBEPXCKOPOCTHBIX OAHOPSAHBIX LIMMHOPUHECKIX POTMKOBBIX MOALIMMHMKOB.

Tun nogwmnHMKa O603Ha4eHne cenapaTopa TexHnyeckoe onncaHue Bbinyckaemble pasmepbl
Hanpasnsembliii ponnkamm naTyHHbIN NN3005, NN3026-NN3040
NN MB TOYEHbIN cenapartop NN3920-NN3956, NN4920-NN4940
s Hanpaensembiii ponvkamy cenapatop 13 NN3006-NN3024

nonueHnneHcynbhrnaHoro noanMepa
Hanpasnsemblin posikamm naTyHHbIA

NNU MB TOUEHbIA Cenaparop NNU4920-NNU4940
Hanpagnsiembii ponnkamm naTyHHbIN
N MR TOYeHbI cenapartop N1006-N1028
™ Hanpasnsembiii Hapy>KHbIM KONbLIOM N1009-N1017

cenapartop u3 nonumepa PEEK

TexHunyeckue XapaKTepUCTnkKn BHyTpPEHHNX ANaMeTPOB N CMa304HbIX OTBepCTVII7|

Puc. 2.1

i
ch [ | [T

LinnnHgpuyecknia Tun KoHun4eckuin Tn BHyTPEHHEro To4eHas cMa304Has KaHaBKa Ha BHELLHEN

BHYTPEHHEro OTBEPCTIS oTBEpCTUS MOBEPXHOCTY 11 CMa304Hble OTBEPCTUS
Ha Hapy>XHOM KonbLe (E44)

[ByxpsioHble U OQHOPSAOHbIE MOALVMHUKN, BbIMyCKaeMble C UMNMHAPUHECKNM U KOHUYECKUM BHYTPEHHUM OTBEPCTUEM.
[ByxpsiOHble UMANHOPUYECKME PONIMKOBBIE MOALLUMHUKN, BbIMyCKAeMble C MPOTOYEHHBIMM CMA304HbIMU OTBEPCTUSIMU
1 CMa304HOWN KaHaBKOW (NydlUee peLleHne AN cMa3biBaHUS XXUOKUM CMa304HbIM MaTepuaniom).

Tun nogwmnHMKa n pa3MepHbie cepun

Puc. 2.2

d bl Ul @ [©n1n @[ ([=d

N10 NN30 NN39 NN49 NNU49
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Cuctema 0603Ha4YeHNs1 ABYXPSAAHDBIX LWINHOPUYECKUX POJSIMKOBbIX NOALNMNHUKOB
(Cepus c BbICOKOM XXECTKOCTbIO)

Mpumep 0603Ha4YeHUA NoAWNNHNKA @ HTB‘ ‘KRH E44 H CCo Hp4‘
0O603Ha4YeHne TuNa NOoALNMHMUKA

0O603Ha4YeHne pasmepa 0O603Ha4YeHne TOHHOCTHU

Homep BHyTpeHHero auameTpa 0O603Ha4YeHne paguasbHOro 3asopa

BHyTpeHHee 0603Ha4YeHne 0O603Ha4YeHne CMa304HbIX OTBEPCTUMN
0603Ha4eHne cenapaTtopa 0603Ha4YeHne KOHNYECKOro BHYTPEHHErO OTBEPCTUSA
CnpaBoyHble

CTpaHuLbl
Tun NN: oBYXpAZHbIA LUAMHAPUYECKUIA POSIMKOMOALINMHUK, UMEIOLLMIA TP 60pTa Ha BHYTPEHHEM KOJbLie 44-45. 88 §
NN nogwuninka  NNU: gByXpsigHbIA LMAVHAPUYECKMIA PONMKOMOALLMMHUK, MEIOLLMIA TPY 60pTa Ha Hapy>XHOM KorbLie ’ © §
30 Paamepbl 30 = Cepuisi 30; 39 = Cepusi 39; 49 = Cepusi 49 44-45,88 RS

_ o
17 H°Me,§’,,2m$‘fa""er° BHyTPEeHHIIA AMameTp NOALINMHUKA = HOMep BHYTPEHHero amameTpa x 5 (M) 90-93 Q E
BryTpeHHee | cUMBONA: CTAHAAPTHBIA TUM  Z: TUN C HUSKOI CTENeHbIO TennoBbIAeNeHNs! 96 3 2
B TB: HanpaBnsieMblil poaMKami cenapatop 13 nonndeHnneHcyIbhUaHOro NoMMMepa; NpefentHas paboyas Temnepatypa = 220°C 18-19 E %
Cenapartop  \B: Hanpasnsiemblit posvkamm aTyHHbIli TO4eHbIil CenapaTop; NpeaenbHas pabosas Temneparypa = 300°C 26-27 = @
KR K°”““G§T";’:p§mpe""ee KR: 1/12 KoHudeckoe BHyTpeHHee oTBepcTue (TTponyCTUTe STOT CUMBOS, eC/it BaM Hy)XHO LIAMHEPUYECKOE BHYTPEHHEe OTBEpCTHE)  180-181 §- =
“ “ o 3
E44 Cma3souHoe E44: Hapy)XHOE KOJIbLIO C MPOTOYEHHON CMa304HOW KaHaBKOW 11 CMa304HbLIMI OTBEPCTUAMM. 90-93 o
oTBepcTne (Mponyctute 3TOT CMMBON, €CN BaM He HY>XHbl CMa304HblE OTBEPCTUS) =
P . CC1: ctaHgapTHbIN 3a30p AN LWANHAPUHECKOrO BHYTPEHHErO OTBEPCTUS 44-45
CCo ap's";a;:)beM CCO: cTaHAapTHbI 3a30p A151 KOHNYECKOro BHYTPEHHEr0 OTBEPCTUS 169
P CCG: cneunanbHbI paguanbHbli 3a30p
P2: MOC Knacc 2, P4: MOC Knacc 4, 151
P4 To4HocTb P4Y: creuyanbHas TOYHOCTb (BHYTPEHHWIA 11 BHELLHWIA [UaMETPbl MPUHAZNeXaT nckmouutensHo NSK. ~ 176-181

Bce octanbHoe umeet ctaHgapt MOC Knacc 4.)

Cuctema 0603Ha4eHMs1 OQHOPSAQHBIX LIIMHAPUYECKNX PONMKOBLIX NOoAWNNHMKOB (CTaHpgapTHas cepus n cepus ROBUST)

Mpumep 0603Ha4eHNs MOALIMIHIKA @% ‘RX‘ ‘Tp‘ ‘KRH CCO Hp4‘
O603Ha4eHVe TUna NoaLINMHUKa

0O603Ha4YeHEe TOYHOCTH

0O603HaveHne pa3vepa

Homep BHyTpeHHero guamerpa 0O603Ha4YeHne pagmanbHOro 3asopa

0O603HaveHre mareprana 0603Ha4YeHNe KOHUYECKOrO BHYTPEHHENO OTBEPCTUS
BHyTpeHHee 0603Ha4eHne O603Ha4eHVe cenaparopa
CnpaBoyHble
CTpaHuLpbl
N Tun NoAWMNHUKA  N: ofHOPSAHBIN LMANHAPUHECKUI POAVKOMOALIUMHIK, UMEIoLLMIA ABa 60pTa Ha BHYTPEHHEM KOJbLe 44-45, 88
10 Pasmepsbl 10: Cepusi 10 44-45, 88
12 HOMeEy.BaT,yeTTppe;"em BHyTpeHHWI AnameTp noAlnnHYKa = HOMep BHYTPEHHero avameTpa x 5 (Mm) 94-95
OTcyTcTBYE CrMBONIA 0603HAYAET Hall CTaHOAPTHBIN MaTepyan ans LIMHOPUYECKUX POSIMKOBBIX
NOALUMMHMKOB (KOJbLIA 1 SNIEMEHTbI Ka4YEHWs1 3roTOBMEHb! 13 MOALMMHUKOBOW cTanm SUJ2).
RS:RX-RXH: cBEPXCKOPOCTHON OAHOPAAHBIN LIUANHAPUYECKNA POSINKOBLIV NoawmMnHUK (cepusi ROBUST)
T Matepwuan
RX Koa nn Konbua OnemeHTbl Ka4eHus 14-17
marepuana 26-27
RS MopwwnnHukoBas ctanb (SUJ2) MopwwnHmkoBas ctanb (SUJ2)
RX JKaponpoyHas ctanb (SHX) >KaponpoyHas ctanb (SHX)
RXH JKaponpo4Has ctasnb (SHX) Kepamuka (SigN,)
o%ggf;*gﬁ,ee HeT cumBona: ctaHgapTHbIA TUN  Z: TUM C HU3KOW CTEMEHbIO TEMJIOBbIAENEHNS 97
TP FETETE TP: HanpasnsieMblii Hapy>XXHbIM KObLOM cenapatop 13 nonuMepa PEEK; npegenbHas paboyas Temneparypa =240°C 18-19
partop MR: Hanpasnsiembiii ponnkami NaTyHHbI TOYEHbIA cenapaTtop; npeaenbHas paboyas Temneparypa = 300°C
KR K°"""“§,°T'§°eep%¢¥,';pe“"ee KR: 1/12 KoHu4eckoe BHyTpeHHee oteepcTite (TponyCcTuTe 3TOT CUMBOS, ECAM Bam HyXHO LMHADMHECKOE BHYTPEHHee oTBepcTe)  180-181
p . CC1: cTaHpapTHbIN 3a30p A8 LUAMHAPUYECKOrO BHYTPEHHErO OTBEPCTUS
CCo ap,awaaa;:)bem CCO: cTaHpapTHbIA 3a30p AN KOHUYECKOrO BHYTPEHHErO OTBEPCTUS 44-45
P CCG: crneumanbHbiii paguanbHbii 3a30p 169
P2: MOC Knacc 2, P4: MOC Knacc 4, 151
P4 TouHocTb P4Y: cneunanbHasi TO4HOCTb (BHYTPEHHWIA 1 BHELLHUIA AnaMeTpbl NpuHapnexar uckmoumtensHo NSK. 176-181

Bce octanbHoe umeet ctaHgapT MOC Knacc 4.)
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2. UWIMHOPWHECKUWE POJIMKOBbBIE NOALNMHNKHU

OByXpsigHble UMINHOPNYECKUE POJSINKOBbIE B,

noawnnHuMkn (Cepusi ¢ BbICOKON XXECTKOCTbIO) =
r
Cepus 30 oD [
BHyTpeHHuiA guameTp 25-200 mm ad
*LLI/IJ'II/IH,D,;VIHGCKOG

BHYTPEHHEe OTBepCTUE

OcHoBHbIe pasmepsbl HomuHanbHas Ovawvetp Macca MpepenkHble ckopocTy (')
Homepa (Mm) rpy3onogbemMHocTb (KH) | OnnMcaHHoun (kr) (06\MUH)

NOALLUNMHUKOB C C OK%)L(HO;IAM KoHcucTeHTHas

d b 2 r (wanecxzs) (CTaTVH%rCKaﬂ) p?gcuﬁéa) ) (npumepHo) cMmaska LEED
NN3005MBKR 25 47 16 0.6 25.8 30.0 41.3 0.127 20 900 25 000
NN3006MBKR 30 55 19 1.0 31.0 37.0 48.5 0.198 17 700 21 200
NN3006TBKR 30 55 19 1.0 31.0 37.0 48.5 0.172 20 000 23 600
NN3007MBKR 35 62 20 1.0 39.5 50.0 55 0.258 15 500 18 600
NN3007TBKR 35 62 20 1.0 39.5 50.0 55 0.224 17 600 20700
NN3008MBKR 40 68 21 1.0 43.5 55.5 61 0.309 13 900 16 700
NN3008TBKR 40 68 21 1.0 43.5 55.5 61 0.283 15 800 18 600
NN3009MBKR 45 75 23 1.0 52.0 68.5 67.5 0.407 12 500 15 000
NN3009TBKR 45 75 23 1.0 50.0 65.5 67.5 0.373 14 200 16 700
NN3010MBKR 50 80 23 1.0 53.0 72.5 72.5 0.436 11 600 13 900
NN3010TBKR 50 80 23 1.0 53.0 72.5 72.5 0.402 13100 15 400
NN3011MBKR 55 90 26 1.1 69.5 96.5 81 0.647 10 400 12 500
NN3011TBKR 55 90 26 1.1 69.5 96.5 81 0.592 11 800 13 800
NN3012MBKR 60 95 26 1.1 73.5 106 86.1 0.693 9700 11700
NN3012TBKR 60 95 26 1.1 73.5 106 86.1 0.635 11 000 13 000
NN3013MBKR 65 100 26 1.1 77.0 116 91 0.741 9100 11 000
NN3013TBKR 65 100 26 1.1 77.0 116 91 0.681 10 400 12 200
NN3014MBKR 70 110 30 1.1 94.5 143 100 1.060 8 000 10 000
NN3014TBKR 70 110 30 1.1 94.5 143 100 0.988 9 500 11 200
NN3015MBKR 75 115 30 1.1 96.5 149 105 1.110 7900 9 500
NN3015TBKR 75 115 30 1.1 96.5 149 105 1.030 9 000 10 600
NN3016MBKR 80 125 34 1.1 119 186 113 1.540 7 400 8 800
NN3016TBKR 80 125 34 1.1 119 186 113 1.440 8 300 9 800
NN3017MBKR 85 130 34 1.1 122 194 118 1.630 7 000 8 400
NN3017TBKR 85 130 34 1.1 122 194 118 1.520 8 000 9400

(") O nprmeHeHWn NpeaensHbIX CKOPOCTE cM. Ha cTp. 170.
*Ecnm Bam Hy)KeH UnMHapUHeCcKui TUn BHYTPEHHEro 0TBepCTUs, yoepute cumeon "KR" 1 ocTaBbTe Mnose 3Toro CMMBOSIA MyCThIM.
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8D T
od

KoHun4eckoe BHyTpeHHee OTBepCTUE

Cepvm 30 (NnpopomxeHne)

OcHOBHbIe pasmepbl HomuHanbHas Ovavetp Macca MpepenbHbie ckopoctu () Y g

Howmepa (Mm) rPy30MoLbEeMHOCTb (kH) | OnmcaHHoun (r) (06\MKIH) g c

HOALUIRLROR d D B 7 C, Cor glc()%l)lg?ﬁ:\-n? KoHcucTeHTHas|  pacrio g %

(OvHamnyeckas) | (CTamvdeckas) (ccbinka) (npvmepHo) cMaska %;

NN3018MBKR 90 140 37 1.5 143 228 127 2.090 6 600 7900 E g

NN3018TBKR 920 140 37 1.5 143 228 127 1.930 7 400 8700 :E_
NN3019MBKR 95 145 37 1.5 146 238 132 2.190 6 300 7 500
NN3019TBKR 95 145 37 1.5 146 238 132 2.030 7100 8 400
NN3020MBKR 100 150 37 1.5 149 247 137 2.280 6 000 7 200
NN3020TBKR 100 150 37 1.5 149 247 137 2.120 6 800 8 000
NN3021MBKR 105 160 41 2.0 192 310 146 2.880 5700 6 800

NN3021TBKR 105 160 41 2.0 192 310 146 2.690 6 500 7 600 @

NN3022MBKR 110 170 45 2.0 222 360 155 3.710 5400 6 500
NN3022TBKR 110 170 45 2.0 222 360 155 3.440 6100 7 200
NN3024MBKR 120 180 46 2.0 233 390 165 4.040 5000 6 000
NN3024TBKR 120 180 46 2.0 233 390 165 3.750 5700 6 700
NN3026MBKR 130 200 52 2.0 284 475 182 5.880 4 600 5500
NN3028MBKR 140 210 53 2.0 298 515 192 6.340 4 300 5200
NN3030MBKR 150 225 56 21 335 585 206 7.760 4 000 4800
NN3032MBKR 160 240 60 2.1 375 660 219 9.410 3800 4500
NN3034MBKR 170 260 67 21 450 805 236 12.80 3500 4200
NN3036MBKR 180 280 74 21 565 995 255 16.80 3300 4 000
NN3038MBKR 190 290 75 21 595 1080 265 17.80 3200 3800
NN3040MBKR 200 310 82 21 655 1170 282 22.70 3 000 3 600

() © NpUMeHeHn NpeaenbHbIX CKOPOCTen cM. Ha cTp. 170.
[ononHntensHble CBEAEHNS CM. Ha CTPaHMLAax
O [InHamunyeckas aKsMBaneHTHas Harpyska. . .139

@ CraTiyeckas 3KBMBaNEHTHas Harpyska. . . . . 146
- @ [TpenHaTAr N KECTKOCTb. . v vvve v v 152
Pa3mepbl cma3o4Hbix oTBepcTuin (Cneuncdunkauus E44) pen
E . W @ Pa3mMepbl 3anne4nkoB Bana 1 Kopnyea ... .. 186
ANHULE: MM
LLIMpWHa Hapy)XHoro KofbLia Cmaso4Hoe Touetas Konmiectso dh @ IoNOXeHME CMAS0HHOr0 COMNa . .. ... 192
conle p—— omzp’;:me cmasoquw KaHaBKka onseﬁ)cmm m- @ KonmyecTeo Sa@aﬂbmaeMoﬂ
4 KOHCWUCTEHTHON CMa3KM . .. . ovv v 175
- 30 2 3.5
30 40 25 5 C1
40 50 3 6
50 60 4 8
60 80 5 9 4
80 120 6 12
120 160 8 15
160 200 10 18
200 - 12 20
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2. UWIMHOPWHECKUWE POJIMKOBbBIE NOALNMHNKHU

,D,Byxpﬂ,D,Hble LunnHppunyeckKne poJsinkoebie NoALWUNHUKN

(Cepust BLICOKOW XXECTKOCTN) B B
Cepus 39 } e HEH L
BryTperHuii gnameTp 100-280 Mm 6D ’ oD Y
Cepus 49 od ¢‘d
BHyTpeHHuI gnametp 100-200 mm - -
*NN39 LinnnHapunyeckoe NN39 KoHunueckoe
BHYTPEHHee 0TBEPCTIE BHYTPEHHee 0TBEpCTVie
OcHoBHbIe pasmepsbl HomuHanbHas Ovawvetp Macca MpepenkHble ckopocTy (')
Howmepa (Mm) rpy30nogbeMHOCTb (KH) o?(';‘;/‘;g;‘ggrm (r) (06\MKH)
NoALLNMNHUKOB d D B 7 C, Co posnvka (Mm) KoteucteHtHasl  Macno
(OvHammeckas) | (Cramudeckas) (ccbinka) (nprmepHo) cmaska
NN3920MBKR 100 140 30 1.1 106 182 130 1.32 6 300 7 500
NN3921MBKR 105 145 30 1.1 110 194 135 1.50 6 000 7 200
NN3922MBKR 110 150 30 1.1 114 207 140 1.41 5800 7 000
NN3924MBKR 120 165 34 1.1 138 251 153.5 1.99 5300 6 400
NN3926MBKR 130 180 37 1.5 173 325 167 2.64 4900 5900
NN3928MBKR 140 190 37 1.5 201 375 178 2.97 4 600 5500
NN3930MBKR 150 210 45 2.0 262 490 195 4.47 4200 5000
NN3932MBKR 160 220 45 2.0 271 520 205 4.75 4 000 4800
NN3934MBKR 170 230 45 2.0 280 550 215 5.01 3800 4 500
NN3936MBKR 180 250 52 2.0 340 655 232 7.76 3500 4200
NN3938MBKR 190 260 52 2.0 345 680 2435 7.46 3400 4 000
NN3940MBKR 200 280 60 21 420 815 259 10.60 3200 3800
NN3944MBKR 220 300 60 21 440 895 279 11.40 2900 3500
NN3948MBKR 240 320 60 21 460 975 300 12.10 2700 3300
NN3952MBKR 260 360 75 21 670 1380 335 21.40 2500 3000
NN3956MBKR 280 380 75 21 695 1460 355 22.70 2300 2 800

(") O NprMeHeHM NpeaensHbIX CKOPOCTEN CM. Ha cTp. 170.
*Ecnm Bam Hy>KeH LMNMHAPUYECKUIA TUN BHYTPEHHEro O0TBepCTuUst, yoepuTe cumBon "KR" 1 ocTaBbTe Nosie 9TOro CvMBoSa MyCcTbIM.
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B B B B
r r r r
r r
D 7 oD Y 9D T 6D V
T T I T
*NN49 LinnmHgpuyeckoe NN49 KoHun4eckoe *NNU49 LnnmHpprdeckoe NNU49 KoHnudeckoe
BHYTpEHHee 0TBepCTVE BHyTpEHHee 0TBepCTVE BHYTpEHHee 0TBepCTVE BHYTpEHHee 0TBepCTVIe
s
OcHOBHbIe pasmepbl HomuHanbHas Ovawetp Macca MpepenkHble ckopocTu () Y é
Homepa (Mm) rpy3onogbeMHocTb (kH) o?(';';‘f:ggrm (kr) (06\MUIH) ;, c
MOALLINMHNKOB d D B p C, Cis ponka (M) KoHcucTenTHas|  Macno z %
(MuHamnyeckas) | (Cratudeckas) (ccbinka) (npvmepHo) cMaska &5
NN4920MBKR 100 140 40 1.1 155 295 130 1.76 6 300 7 500 E g
S
NNU4920MBKR 100 140 40 1.1 155 295 112 1.90 6 300 7 500 js_
NN4921MBKR 105 145 40 1.1 161 315 135 2.00 6 000 7 200
NNU4921MBKR 105 145 40 1.1 161 315 117 1.99 6 000 7 200
NN4922MBKR 110 150 40 1.1 167 335 140 210 5800 7 000
NNU4922MBKR 110 150 40 1.1 167 335 122 2.07 5800 7 000
NN4924MBKR 120 165 45 1.1 183 360 153.5 2.87 5300 6 400
NNU4924MBKR 120 165 45 1.1 183 360 133.5 2.85 5300 6 400 o
NN4926MBKR 130 180 50 1.5 274 545 168 3.84 4900 5900
NNU4926MBKR 130 180 50 1.5 274 545 144 3.85 4900 5900
NN4928MBKR 140 190 50 1.5 283 585 178 4.07 4 600 5500
NNU4928MBKR 140 190 50 1.5 283 585 154 4.08 4 600 5500
NN4930MBKR 150 210 60 2.0 350 715 195 6.36 4200 5000
NNU4930MBKR 150 210 60 2.0 350 715 167 6.39 4200 5000
NN4932MBKR 160 220 60 2.0 365 760 205 6.77 4 000 4 800
NNU4932MBKR 160 220 60 2.0 365 760 177 6.76 4 000 4 800
NN4934MBKR 170 230 60 2.0 375 805 215 713 3800 4 500
NNU4934MBKR 170 230 60 2.0 375 805 187 712 3800 4 500
NN4936MBKR 180 250 69 2.0 480 1020 232 10.4 3 500 4 200
NNU4936MBKR 180 250 69 2.0 480 1020 200 10.4 3500 4 200
NN4938MBKR 190 260 69 2.0 485 1060 243.5 10.9 3400 4 000
NNU4938MBKR 190 260 69 2.0 485 1060 211.5 10.9 3400 4 000
NN4940MBKR 200 280 80 21 570 1220 259 15.3 3200 3 800
NNU4940MBKR 200 280 80 21 570 1220 223 15.3 3200 3 800
Paamepbl cMa3ouHbix oTBepcTuin (Cneundukaumns E44) w JONoOnHNTENbHBIE CBEAEHUS CM. Ha CTPaHULax
Enunua: mm m-dh @ [liHamu4eckas sKBUBATIEHTHas Harpyaka. . .139
T -
e e (e %r:gg::;: cmaaos:;”glam gggg;%i%o ) @ CTaTnyeckas aKBMBaNEHTHAs HarpysKa. . . . . 146
Cabile BKMONT. ah w m @ [MPEHATSIM V1 KECTKOCTb. . o v vveeeen 152
- 30 2 3.5 | CI @ Pa3mepbl 3aneynkos Bana u kopnyea . ... . 186
23 :g 2'5 Z @ [MoNOXEHMEe CMa304YHOIO COMMA . .« .. v ...« 192
@ Konn4ecTtBo 3aknagbiagMoint
50 60 4 8 KOHCUCTEHTHOM CMa3KM . . . ..o v aee e 175
60 80 5 9 4
80 120 6 12
120 160 8 15
160 200 10 18
200 - 12 20 -




2. UWIMHOPWHECKUWE POJIMKOBbBIE NOALNMHNKHU

OpHopsigHble uMNUHapPUYeCcKne Posinkoeble 8 B

noawunHukn (CtaHpapTHas cepus) & n
Y d R

Cepus 10 ' [ —‘"_T

BHyTpeHHun guametp 30-140 mm D D
T e T
*UnnuHppudeckoe KoHnyeckoe
BHYTPEHHee 0TBEPCTVie BHYTPEHHee 0TBepCTIe
OcHoBHbIe pasmepsbl HomuHanbHas [Ovavetp Macca | MNpepensHble ckopocTy ()
Howmepa (Mm) rpy3onogbemMHocTb (KH) o?(%@l(;g:ggrm (r) (06\MKH)
NoALLNMNHUKOB d D B 7 r, C, Cor posnvKka (Mm) KoHcucTenTHas|  Macno
(OvHamneckas) | (Craqeckas) (ccbinka) (nprmepHo) cmaska

N1006MR1KR 30 55 13 1.0 0.6 19.7 19.6 48.5 0.133 19 000 31 000
N1007MRKR 35 62 14 1.0 0.6 22.6 23.2 55 0.153 17 000 27 000
N1008MRKR 40 68 15 1.0 0.6 27.3 29.0 61 0.192 15000 25 000
N1009MRKR 45 75 16 1.0 0.6 32.5 35.5 67.5 0.318 14 000 22 000
N1010MRKR 50 80 16 1.0 0.6 32.0 36.0 72.5 0.339 13 000 20 000
N1011BMR1KR 55 90 18 1.1 1.0 37.5 44.0 81 0.487 12 000 18 000
N1012BMR1KR 60 95 18 1.1 1.0 40.0 48.5 86.1 0.519 11 000 17 000
N1013BMR1KR 65 100 18 1.1 1.0 41.0 51.0 91 0.541 10 000 16 000
N1014BMR1KR 70 110 20 1.1 1.0 50.0 63.0 100 0.752 9 000 15 000
N1015MRKR 75 115 20 1.1 1.0 60.0 74.5 105 0.935 8 500 13 700
N1016BMR1KR 80 125 22 1.1 1.0 63.5 82.0 113 1.038 7900 12700
N1017BMR1KR 85 130 22 1.1 1.0 65.0 86.0 118 1.067 7 500 12100
N1018MRKR 90 140 24 1.5 1.1 88.0 114 127 1.200 7 000 11 400
N1019BMR1KR 95 145 24 1.5 1.1 83.0 114 132 1.260 6 700 10 900
N1020MRKR 100 150 24 1.5 1.1 93.0 126 137 1.320 6 400 10 400
N1021MRKR 105 160 26 2.0 1.1 109 149 145.5 1.670 6100 9900
N1022BMR1KR | 110 170 28 2.0 1.1 126 173 155 2.070 5800 9300
N1024MRKR 120 180 28 2.0 1.1 139 191 165 2.190 5400 8 700
N1026MRKR 130 200 33 2.0 1.1 172 238 182 3.320 4900 7900
N1028BMR1KR | 140 210 33 2.0 1.1 164 240 192 3.810 4 600 7 500

() O NprMeHeHM NpeaenbHbIX CKOPOCTEN M. Ha cTp. 170.
*Ecnm Bam Hy>keH LMNMHAPUYECKUIA TUM BHYTPEHHEro oTBepcTus, yoepute cumBon "KR" 1 ocTaBbTe nosie 3TOro CYMBOSA MyCTbIM.
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CBEpPXCKOPOCTHbIE LUNMHAPUHECKIE PONMKOBbIE NOAWIMMHIKI
(CepMﬂ ROBUST) r B r ,D,OI'IOHHI/ITeanbIe cBefeHna CM. Ha CTpaHuuax

@ [luHamnyeckas aKBMBaneHTHas Harpyska. . .139
C 1 0 q_P- 'q_p- @ Cratndeckas 3KBMBaNEHTHas Harpyska. . . . . 146
epus
BHyTpeHHuIn AameTp 45-85 My r @ [TpefHaTAr N KECTKOCTb. + v v v v veaees v 152
2D T oD @ Pa3mepbl 3anne4nkoB Bana u Kopnyea .. . .. 186
od @d @ TlonoxeHe CMa3OHHONO COMa . . .. ... ... 192
@ Konn4ecTBo 3aknaablBaeMoi
KOHCUCTEHTHOM CMa3KM . . . ..o vvaee v 175
*UnnuHgpryeckoe KoHu4eckoe
BHYTPEHHee oTBepCTNe BHYTPEHHee OTBepCTUe
s
OcHoBHbIe pasmepsbl HomuHanbHas Ovawvetp Macca | MNpepensHble ckopoctn () Y é
Homepa (Mm) rpy30nogbeMHOCTb (kH) | OnMCaHHon (r) (06\MKH) gE
OKPY>KHOCTU 935
HOALUIRLROR d D B ; r C, Cor posnnka (Mm) KoHcueTenTHas)  Macrno zg
1 (OvHamwyeckas) | (Ctatndeckasl) (ccbinka) (MpvmMepHo) cMaska &. 5
N1009RSTPKR 45 75 16 1.0 0.6 24.6 26.1 67.5 0.262 16 000 23 000 E g
S
N1009RXTPKR 45 75 16 1.0 0.6 24.6 26.1 67.5 0.262 21 000 30 000 :E_
N1009RXHTPKR 45 75 16 1.0 0.6 24.6 26.1 67.5 0.228 23 000 36 000
N1010RSTPKR 50 80 16 1.0 0.6 28.8 33.0 72.5 0.283 15 000 21 000
N1010RXTPKR 50 80 16 1.0 0.6 28.8 33.0 72.5 0.283 20 000 27 000
N1010RXHTPKR 50 80 16 1.0 0.6 28.8 33.0 72.5 0.246 21 000 34 000
N1011RSTPKR 55 90 18 1.1 1.0 35.0 39.5 81 0.372 13 000 19 000
N1011RXTPKR 55 90 18 1.1 1.0 35.0 39.5 81 0.372 18 000 25 000 o
N1011RXHTPKR 55 90 18 1.1 1.0 35.0 39.5 81 0.324 19 000 30 000
N1012RSTPKR 60 95 18 1.1 1.0 37.5 44.0 86.1 0.442 12 000 18 000
N1012RXTPKR 60 95 18 1.1 1.0 37.5 44.0 86.1 0.442 17 000 23 000
N1012RXHTPKR 60 95 18 1.1 1.0 37.5 44.0 86.1 0.385 18 000 28 000
N1013RSTPKR 65 100 18 1.1 1.0 39.5 49.0 91 0.518 11 000 17 000
N1013RXTPKR 65 100 18 1.1 1.0 39.5 49.0 91 0.518 16 000 22 000
N1013RXHTPKR 65 100 18 1.1 1.0 39.5 49.0 91 0.451 17 000 27 000
N1014RSTPKR 70 110 20 1.1 1.0 46.5 57.0 100 0.648 10 000 16 000
N1014RXTPKR 70 110 20 1.1 1.0 46.5 57.0 100 0.648 15 000 20 000
N1014RXHTPKR 70 110 20 1.1 1.0 46.5 57.0 100 0.564 16 000 24 000
N1015RSTPKR 75 115 20 1.1 1.0 49.5 63.0 105 0.672 9900 15 000
N1015RXTPKR 75 115 20 1.1 1.0 49.5 63.0 105 0.672 14 000 19 000
N1015RXHTPKR 75 115 20 1.1 1.0 49.5 63.0 105 0.585 15000 23 000
N1016RSTPKR 80 125 22 1.1 1.0 61.5 81.5 113 0.926 9200 14 000
N1016RXTPKR 80 125 22 1.1 1.0 61.5 81.5 113 0.926 13 000 17 000
N1016RXHTPKR 80 125 22 1.1 1.0 61.5 81.5 113 0.812 14 000 21 000
N1017RSTPKR 85 130 22 1.1 1.0 65.0 86.0 118 0.943 8 800 13 000
N1017RXTPKR 85 130 22 1.1 1.0 65.0 86.0 118 0.943 12 000 17 000
N1017RXHTPKR 85 130 22 1.1 1.0 65.0 86.0 118 0.826 13 000 20 000

(") O NpuMeHeHW NpefenbHBIX CKOPOCTeN cM. Ha cTp. 170.
*Ecnm Bam Hy>KeH UMnMHAPUHECKUI TUM BHYTPEHHEro 0TBepCTUs, yoepute cumeon "KR" 1 ocTaBbTe nosie 3TOro CMMBOJA MyCThIM.

NSK| 95



2. UWIMHOPWHECKUWE POJIMKOBbBIE NOALUNMHNKHU

AByXpsifgHble u,mnle,qpmquKme pOﬂI/IKOI'IO[J,UJI/InHI/IKI/I

(CepMﬂ C HN3KUM r r [lononHWTenbHbIE CBEAEHMS CM. HA CTPaHMLAXxX
ypo BH e M @ [InHamnyeckas 3KBMBaNEeHTHas Harpyaka. . .139
| ;EI | _I ;I:I I_ @ CTatnyeckas aKBMBANEHTHAS Harpyska. . . . . 146
TennOBbllule‘"eH Mﬂ) r @ [peaHaTAr N KECTKOCTD. + v vv v v vveven o 152
oD T 2D ? @ Pa3mepbl 3anae41KkoB Bana u kopnyca . . . . . 186
@ [10N10XEHNE CMA304HOTO COMAA . ..« v ... . 192
d d
C € p NA 30 4 a @ Konn4ecTso 3aknagpliBaeMoit
BHyTpeHH\in anameTp 30-120 Mm ‘ ‘ KOHCUCTEHTHOM CMaBKM . . . . v eveverns s 175
*Ll,mnMH,qp_VMeCKoe KOHm:eCKoe
BHYTPEHHEE OTBEPCTNE BHYTPEHHEE OTBEPCTNE
OcHoBHbIe pasmepsbl HomuHanbHas Ovawvetp Macca MpepenkHble ckopocTy (')
Howmepa (Mm) rPy30MogbeMHOCTb (kH) | OnmcanHoun (r) (06\MKH)
OKPY>XHOCTH
MNOALUNMHNKOB d D B r C, Cor posnuka (Mm) KoHcucTeHTHas Macro
(OvHamnyeckas) | (Cratndeckas) (ccbinka) (MprMepHo) CcMaskKa
NN3006ZTBKR 30 55 19 1.0 18.3 18.6 48.5 0.154 23 300 27 900
NN3007ZTBKR 35 62 20 1.0 23.3 25.0 55.0 0.198 20 400 24 500
NN3008ZTBKR 40 68 21 1.0 25.7 27.7 61.0 0.250 18 300 22 000
NN3009ZTBKR 45 75 23 1.0 29.7 32.5 67.5 0.331 16 500 19 800
NN3010ZTBKR 50 80 23 1.0 31.5 36.5 72.5 0.356 15 300 18 300
NN3011ZTBKR 55 60 26 1.1 41.0 48.5 81.0 0.523 13 700 16 400
NN3012ZTBKR 60 95 26 1.1 43.5 53.0 86.1 0.560 12 800 15400
NN3013ZTBKR 65 100 26 1.1 46.0 58.0 91.0 0.600 12 000 14 500
NN3014ZTBKR 70 110 30 1.1 58.0 74.0 100.0 0.873 11 000 13 200
NN3015ZTBKR 75 115 30 1.1 57.5 74.5 105.0 0.915 10 400 12 500
NN3016ZTBKR 80 125 34 1.1 71.0 93.0 113.0 1.282 9700 11700
NN3017ZTBKR 85 130 34 1.1 74.5 101 118.0 1.350 9 300 11 100
NN3018ZTBKR 90 140 37 1.5 85.0 114 127.0 1.719 8 600 10 300
NN3019ZTBKR 95 145 37 1.5 89.0 123 132.0 1.803 8 300 9900
NN3020ZTBKR 100 150 37 1.5 93.5 133 137.0 1.877 7 900 9 500
NN3021ZTBKR 105 160 41 2.0 118 161 146.0 2.342 7 500 9 000
NN3022ZTBKR 110 170 45 2.0 136 188 155.0 3.006 7100 8 500
NN3024ZTBKR 120 180 46 2.0 142 203 165.0 3.282 6 600 7 900

() O NprMeHeHWM NpeaenbHbIX CKOPOCTEN CM. Ha cTp. 170.
*Ecnm Bam Hy>KeH UmnmHapUHecKuin TUn BHYTPEHHEro 0TBepcTus, yoepute cumeon "KR" 1 ocTaBbTe None 3TOro CUMBOJIA MyCThIM.
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CBerCKOpOCTHbIe O,U,HOpFI,D,HbIe ponnkonoawnnHUKn

(Cepmﬂ C HN3KM n B n JononHuTenbHble CBEAEHUS CM. Ha CTPaHMLax
yPOBHEM S2 B e s, 1
TennOBblple‘neH Illﬂ) r @ [1pefHaTAr N KECTKOCTb. « v vvvv e 152
2D r oD @ Pa3mepbl 3anne4nkoB Bana 1 Kopnyca .. . .. 186
Cepus 10 i ([ re——
BHYTpeHH\i anameTp 45-85 MM ‘ KOHCMCTEHTHOM CM3KN .+« + v v e veee 175
*le;lﬁp:mq_ec;oe KOHVI_HEO_e;y_‘I'peHHee
BHYTPEHHEe OTBEPCTVE oTBEpCTVie -
OcHOBHbIe pasmepbl HomuHanbHas Ovavetp Macca MpepenbHble ckopocTu () E
Howmepa (Mm) rpy3onogbemMHocTb (KH) o?(%l;/(;::ggrm (r) (06\MKIH) § g
NOALUNMHAKOB d D B 7 C, Co posnvka (Mm) KoteueteHthasl  Macno g
(OvHamnyeckas) | (CTamvdeckas) (ccbinka) (MpvMepHo) cMaska &_;
N1009RSZTPKR 45 75 16 1.0 16.0 14.7 67.5 0.243 16 000 23 000 Eg
N1009RXZTPKR 45 75 16 1.0 16.0 14.7 67.5 0.243 21 000 30 000 :E_
N1009RXHZTPKR| 45 75 16 1.0 16.0 14.7 67.5 0.220 23 000 36 000
N1010RSZTPKR 50 80 16 1.0 171 16.5 72.5 0.262 15 000 21 000
N1010RXZTPKR 50 80 16 1.0 171 16.5 72.5 0.262 20 000 27 000
N1010RXHZTPKR| 50 80 16 1.0 171 16.5 72.5 0.237 21 000 34 000
N1011RSZTPKR 55 90 18 1.1 20.7 19.7 81.0 0.344 13 000 19 000
N1011RXZTPKR 55 90 18 1.1 20.7 19.7 81.0 0.344 18 000 25000
N1011RXHZTPKR| 55 90 18 1.1 20.7 19.7 81.0 0.313 19 000 30 000
N1012RSZTPKR 60 95 18 1.1 22.2 221 86.1 0.411 12 000 18 000
N1012RXZTPKR 60 95 18 1.1 22.2 22.1 86.1 0.411 17 000 23 000
N1012RXHZTPKR| 60 95 18 1.1 22.2 22.1 86.1 0.372 18 000 28 000
N1013RSZTPKR 65 100 18 1.1 23.6 24.5 91.0 0.484 11 000 17 000
N1013RXZTPKR 65 100 18 1.1 23.6 24.5 91.0 0.484 16 000 22 000
N1013RXHZTPKR| 65 100 18 1.1 23.6 24.5 91.0 0.437 17 000 27 000
N1014RSZTPKR 70 110 20 1.1 27.8 28.5 100.0 0.604 10 000 16 000
N1014RXZTPKR 70 110 20 1.1 27.8 28.5 100.0 0.604 15000 20 000
N1014RXHZTPKR| 70 110 20 1.1 27.8 28.5 100.0 0.546 16 000 24 000
N1015RSZTPKR 75 115 20 1.1 29.6 31.5 105.0 0.623 9900 15000
N1015RXZTPKR 75 115 20 1.1 29.6 31.5 105.0 0.536 14 000 19 000
N1015RXHZTPKR| 75 115 20 1.1 29.6 31.5 105.0 0.565 15000 23 000
N1016RSZTPKR 80 125 22 1.1 36.5 39.5 113.0 0.859 9200 14 000
N1016RXZTPKR 80 125 22 1.1 36.5 39.5 113.0 0.859 13 000 17 000
N1016RXHZTPKR| 80 125 22 1.1 36.5 39.5 113.0 0.785 14 000 21 000
N1017RSZTPKR 85 130 22 1.1 38.5 43.0 118.0 0.870 8800 13 000
N1017RXZTPKR 85 130 22 1.1 38.5 43.0 118.0 0.870 12 000 17 000
N1017RXHZTPKR 85 130 22 1.1 38.5 43.0 118.0 0.796 13 000 20 000

() O NprMeHeHM NpeaesnsHbIX CKOPOCTEN CM. Ha cTp. 170.
*Ecnm Bam Hy>KeH UIMHAPUYECKUI TUM BHYTPEHHEro 0TBepCTUs, yoepute cumeon "KR" 1 ocTaBbTe nosie 3TOro CMMBOIA MyCThIM.
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3. YIIOPHO-PAOWAJIbHbBIE LUAPUKOMOALLUUNMHUKA

BbICOKOCKOPOCTHbIE YNOPHO-paguanbHble
LIAPUKONOALMNMHUKA

Cepus ROBUST

YnopHo-paananbHble WapukonoaWwUnHUKNA
[ABYCTOPOHHEro gencreuns

Cepus TAC

YII0PHO-pagnanbHbie

98 NSK



Yactb 4

YnopHo-paaunanbHblie LWapnKonoaLUNHUKK

YnopHo-paguanbHbie WWapUKONOAWNIHUKA . . ... ... .. 100-105
XapakTepucTukin
Cucrtema 0603Ha4YeHUM
Tabnunubl NOALINMHUKOB
BbICOKOCKOPOCTHbIE YNOPHO-paguasibHble LapUKONOALUNMHUKNA
(Cepusa ROBUST)
Cepus BAR10
Cepusa BTR10
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[BOWHbIE YNOPHO-paAnasIbHbIE LWAPUKOMOALWMITHUKN
(Cepusa TAC)

Cepus TAC29D

Cepus TAC20D

ADHKOMOZLUMITHUKK
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3. YNIOPHO-PAAWAJIbHBIE LUAPUKOMOALWMHUKHU

XapakTepucTumku

Mpy NpUMEHEHUN B WNAMHOENAX CTAHKOB LUAPUKOMOALUMAHUKK, WUCMONb3YyOLMeca B KOMOUHaUUM C OBYXPSAOHbIMU
PONMNKOMOALLUMMHMKaMK, AO/MKHbI 06M1adaTh BbICOKOM XKECTKOCTLIO 1 CMOCOOHOCTHIO paboTaTb Ha BbICOKMX CKOPOCTSX. [ns Toro,
4TObbI MOKyNaTenb MOr Bbl6paTh NOALIMMHMK, Hanbonee NOOXOAALUNA KOHKPETHbIM YCAOBUAM NPUMEHEeHUs, KomnaHusa NSK
BbIMyCKaET TPW TUNA TakmX MNOALLNMHMKOB.

Bce a1 nogwmnHukin obnagatoT crneumanbHbIMKU OoMyCcKaMy BHELLHUX OMaMeTPOB Hapy»xHbIX konel, (Knaccel P4A n P2A) ons
obecrneqeHnst 3a30pa Mexay BHELLHEN MPpaHnLER NMOBEPXHOCTU HAPYXHOMO KOMblLia 1 OTBEPCTMEM KOpnyca BO U3bexaHue Kakmx
Obl TO HM BbINO Harpy3ok. Bbinyckaemble komnanven NSK B cepun ROBUST BbICOKOCKOPOCTHbIE YNOPHO-paananbHble
LLIapUKOMNOALLNMHMKM CNOCOBHbI pabdoTaTbk Ha BbICOKMX CKOPOCTSX, obecrneymBasi Npy 9TOM OOJbLUYO XKEeCTKOCTb. [JuameTp
LIAPUKOB M UX KOMMYECTBO COBMAOatOT C 3TUMW »Xe nokasatenamu noawmvnHukoB cepum TAC. MogwmnHukn BTR nmetoT yron
KoHTakTa B 40°, a noawmnHnkin BAR — B 30°. B peaynbTare Mbl Nofly4aemM BbICOKOCKOPOCTHbIE XapaKTEPUCTUKMN MPY MUHUMM3ALIAN
TEeNNOBbIAENEHMS.

B3aumo3ameHseMoCcTb

[MokynaTtenn Nerko MoryT 3aMeHUTb CNOMb3yeMble UMK NoaLMnHVKK cepumr TAC20X Ha nogwmnHukn NSK cepuin BAR 1 BTR 6e3
HeOOXOAMMOCTI 3ameHbl Bafa UM Kopnyca WnnHaens ctaHka. Oba Tvna nogawmnHnka o61a0aioT YHUKaIbHbIMU 3HAYEHUAMMN
LUIMPVHbI, 61arofaps 4emy B HUX PasMeLLaeTes HOBOE AVCTAHLIMOHHOE KosbLo D), BMecTo cTaporo © (cm. puc. 3.1).

Puc. 3.1 A=2B

:[EJ
FL[EJ
g

Yron KoHTakKTa

B TOM, 4TO KacaeTcs U3MeHeHWUI yrna KoHTaKTa, MoALNMHMKK Tina TAC oTIM4atoTCst BbICOYaMLLIMM YPOBHEM MECTKOCTU; MM HEMHOIO
yCcTynatoT nogwmnHnkn BTR, a 3ambikaeT uenodky Tvn nodwmnHnkos BAR. OgHako B Ciiydae C MOBbILEHNEM TeMnepaTypsbl
HaPY>KHOIO KOMbLA XapakTEPUCTUKIN pacrnonaratoTca B obpaTtHOM nopsiake: nogwnnHuki BAR obnagatoT camon BbICOKOM
YCTONYMBOCTBIO, 3a HUMMK CriedytoT nodwmnHuky BTR, a MeHee Bcero ctonkmn noawmnHvkn TAC. Y6eauTecb B TOM, YTO Bl
Bblbpanu n3genve, KoTopoe Ny4lle BCEro OTBEHAET KOHKPETHbIM TPEOOBaHWSAM YCIOBUIN aKCMyaTaumm Baluero obopyaoBaHusi.

OceBasi Harpy3ka
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‘ qaCTb4 ‘

Cuctema 0603Ha4YeHni CBEPXCKOPOCTHbIX YNOPHO-pagnanbHbIX LWapUKonoaWNNHUKOB
(Cepuss ROBUST)

Mpn

100

10

Mep 0603Ha4YeHUs NoAWNNHMKA
HomuHanbHbIn

' 100 ||BAR|/10/ S| TYN |DB L | P4A |

BHYTPEHHMIA A¥aMeTP NOALINMHMKA

0O603Ha4YeHNe TUNa NoALNMHMKA

0603Ha4YeHne TOHHOCTHU

0603Ha4YeHne npegHaTara

0O603Ha4YeHne pasmepa

0O603Ha4YeHNne KOMNOHOBKM

0O603Ha4YeHne MaTepuana

0O603Ha4YeHne cenapaTtopa

HomuHanbHli

CnpaBoyHble
CTpaHuLbl

BHYTPEHHI VaNeTp BHyTpeHHWIN gnameTp (Mm) 102-104
Tun BAR: yron koHTakta 30°
BAR nopawmnHuka  BTR: yron koHTakTa 40° 28, 42-43,100
10: cepust 10 (MOXXHO y3HaTb O pasMmepe BHYTPEHHErO AnamMeTpa, Hapy>XHOro auameTpa
Pasmep 42-43, 100
1 cneunduyecknx pasmepax NSK)
Matepuan
Tvn
Konbua OneMeHTbI Ka4yeHnst
Marepuan S MNopwwmnHukosas ctanb (SUJ2) | MNoawmnHukosas ctanb (SUJ2) 14-17, 28
H MopwmnHukosas ctanb (SUJ2) Kepamvika (Si,N,)

DB

P4A

TYN: Hanpasisiemblii LWapykamMu noamaMuaHbIn cenaparop; npefesbHas ckopoctb d n = 1 400 000;
Cenaparop npepenbHas paboyas temnepatypa = 120°C (10 cepusi ¢ MakcuMabHbIM BHYTPEHHIUM AuameTpom 150 mMm) 18-19
(Ecnn Bam Hy>keH naTyHHbI TOYEHbI cenapaTop, OCTaBbTe MoJie 3TOr0 CMMBOJIA MyCTbIM)

KomnoHoBka DB: KOMMNOHOBKA «CrnnHa K CrINHE»

MpeaHarsir EL: caepxneermvnpep,HaTﬂr, L: nerkuin npe,qHa'Eﬂr )
CP: cneunaneHbii npegHatar, CA: cneuunanbHbIi OCEBON 3a30p
P2A: MOC Knacc 2 3a NCKNoYeHNEM BHELLHErO AvameTpa
P4A: MOC Knacc 4 3a NCKNoYEHNEM BHELLHErO AvameTpa

ToYHOCTb

25
)

=
5z
S E
55
=1
So
o5
2%
oS
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c®©
>3

42-43, 148-151

42-43,
152-155, 166

182

Cuctema 0603Ha4eHuit yNopHO-paamnasbHbIX LapUKONOALWMMHUKOB ABYCTOPOHHErO AENCTBUA

(ce

100
TAC

20D

PN7
+L

C6

pua TAC)

MNMpumep 0603HaYeHNA NOALINMHNKA ‘ 150 H TAC H 20D H PN7 +L016

O603Ha4yeHne npegHarara

0O603Ha4eHne
OUCTaHUMOHHOIO KosnbLa

HoMuHanbHbI BHYTPEHHWI
AnameTp NoALmnHuKa

0603Ha4YeHne TOHHOCTHU

0O603Ha4YeHne TUNa NogLNMHMKA

0O603Ha4YeHne pa3mepa

HomuHanbHbIn .
BHYTPEHHIII JameTp BHyTpeHHWIN gnameTp (Mm)

Tun - . o
NoAWNNHUKA YnopHo-paavanbHbI LIApUKONOALLUMHKK; Yron KOHTakTa 60

20X: o6begnHeHo ¢ cepueri NN30

Pa3mep
29X: o6beamHeHo ¢ cepusimi NN39 n NN49
To4HOCTb PN7: cneumanbHbIn Knacc TOYHOCTU
'u""c";(a(;":;'f_t%““oe [OncTaHUMOHHOE KOJbLO Y BHYTPEHHErO KOMbLa
C6: cTaHOapTHbIN NpeaHaTar ons cMasdbiBaHUS KOHCUCTEHTHON CMa3Ko
MpepHaTsAr

C7: cTaHOapTHbIA NpeaHaTar oisi CMasdbiBaHUS MaCsiHON CMa3Koi

CrpaBoyHble
CTpaHuLpbl

105

28, 42-43,100
42-43, 100

182

42-43
152-155
167
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3. YNIOPHO-PAAWAJIbHBIE LUAPUKOMOALWMHUKHU

BbICOKOCKOPOCTHbIE YNOPHO-paguanbHble 28
wapukonoawunHukn (Cepua ROBUST) n n

Cepus BAR10 fﬁﬁ

Cepuss BTR10 oD S

BHyTpeHHu guametp 50-105 mm gd
1 a
OcHoBHbIe pasmepsl HomunanbHas  |[onyctumas|  Llentp Macca | lpegentHble ckopocTu (3)
0CeBasi  |MPUIOXKEHNS
no:::nerMaKOB (Mm) I'py3;|'IO,D,beMHOC'g (kH) Harpyaa (1) E'a'(-py?m (kr) - (06\MUH)
r r MM OHCUCTEHTHas

d = = (MUWH) (M|/1|H) QD,VIHaMWTeCKaﬂ) (CTaTM\?eiKaﬂ) (kH) a (MpvmepHo) Ccmaska Hleas

50BAR10S 50 80 | 28.5 1.0 0.6 18.4 0.272 11 600 14 700
14.7 27.7 25.7

50BAR10H 50 80 | 28.5 1.0 0.6 12.6 0.257 13100 16 200

50BTR10S 50 80 | 28.5 1.0 0.6 21.5 0.272 10 000 13100
17.4 31.5 341

50BTR10H 50 80 | 28.5 1.0 0.6 15.5 0.257 11 600 14 700

55BAR10S 55 90 | 33.0 1.1 0.6 23.4 0.412 10 400 13 200
18.2 35.0 28.9

55BAR10H 55 90 | 33.0 1.1 0.6 16.0 0.391 11 800 14 500

55BTR10S 55 90 | 33.0 1.1 0.6 26.4 0.412 9 000 11 800
21.6 40.0 38.3

55BTR10H 55 90 | 33.0 1.1 0.6 19.7 0.391 10 400 13 200

60BAR10S 60 95 | 33.0 1.1 0.6 25.5 0.420 9700 12 300
18.9 38.0 30.4

60BAR10H 60 95 | 33.0 1.1 0.6 17.5 0.397 11 000 13 600

60BTR10S 60 95 | 33.0 1.1 0.6 25.8 0.420 8 400 11 000
224 43.5 40.4

60BTR10H 60 95 | 33.0 1.1 0.6 21.5 0.397 9700 12 300

65BAR10S 65 100 | 33.0 1.1 0.6 27.7 0.447 9100 11 600
19.5 41.5 31.8

65BAR10H 65 100 | 33.0 1.1 0.6 19.0 0.406 10 400 12 800

65BTR10S 65 100 | 33.0 1.1 0.6 27.3 0.447 7 900 10 400
23.1 47.0 42.5

65BTR10H 65 100 | 33.0 1.1 0.6 23.3 0.406 9100 11 600

70BAR10S 70 110 | 36.0 1.1 0.6 37.5 0.601 8 400 10 600
26.9 55.0 34.7

70BAR10H 70 110 | 36.0 1.1 0.6 25.5 0.561 9 500 11 700

70BTR10S 70 110 | 36.0 1.1 0.6 35.0 0.601 7 300 9 500
32.0 63.0 46.3

70BTR10H 70 110 | 36.0 1.1 0.6 31.5 0.561 8 400 10 600

75BAR10S 75 115 | 36.0 1.1 0.6 39.0 0.634 7 900 10 000
27.3 58.0 36.1

75BAR10H 75 115 | 36.0 1.1 0.6 26.7 0.592 9 000 11 100

75BTR10S 75 115 | 36.0 1.1 0.6 36.5 0.634 6 900 9 000
32.5 65.5 48.4

75BTR10H 75 115 | 36.0 1.1 0.6 33.0 0.592 7 900 10 000

O JonyCTUMOW OCEBOV Harpy3ke CM. Ha cTp. 147.
® O NpUMeHeHUN NpeaenbHbIX CKOPOCTEN CM. Ha cTp. 170.
[MNepeyncneHHble Ha 3TOM CTPaHWLLe NpefesbHble CKOPOCTU MPUBOAATCS 71 KOMIOHOBKM "crivHa K cnivHe" (DB)
CO cBepx/erkvm npegHatarom (EL).
OTperynupyiTe NpeaenbHyto CKOPOCTb 0 85% OT Lmdpbl, MokasbiBaeMor Npw Beibope nerkoro npegHatara (L)
Mpumeyanue: Tun nogwmnHka BAR10: HOMUHaNbHbIN yron KoHTakTa 30°

Tun nogwmnHrka BTR10: HOMUHanNbHbIN yron KoHTakTa 40°
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‘ qaCTb4 ‘

[ononHnTenbHble CBEOEHNSA CM. Ha CTPaHuLax
@ [JuHamnyeckas aKBMBaneHTHas Harpyska. . 139

@ CTatnyeckas aKBMBaNieHTHasA Harpyska. . . .146
@ [NpenHaTAr N XKECTKOCTb. & v v v v v e v . .152
@ Pa3mepbl 3anie4drkoB Bana n kopnyca . . . .186
@ [1010)KEHNE CMA304YHOro COMa . . v v v v v . . . 192

@ KonunyecTtBo 3aknagpiBaeMon

KOHCUCTEHTHON CMa3KM . . . oo vee e e e 175
Cepus BAR10 (poROMKEHHE)
cepus BTR10

OcHOBHbIe pasmMepbl HomunaneHas  |[onyctumas|  Llentp Macca |[MpegensHble ckopocTy (3)
0CeBas  [MPUNOXEHNs
no;':,:’ff,,,i - (Mm) rpysgnonheMHocz (kH) Karoyara (1) %a;py:)sm (kr) ” (06\MUH)
r r MM OHCUCTEHTHaS
g = = (MU1H) (MVI1H) (ﬂMHaMVIHaecKaR) (Craw%ixan) (kH) a (MprMepHo) cMaska HEEID
80BAR10S 80 125 | 40.5 1.1 0.6 46.5 0.875 7 400 9 300
32.0 68.5 39.4
80BAR10H 80 125 | 40.5 1.1 0.6 32.0 0.821 8 300 10 300
80BTR10S 80 125 | 40.5 1.1 0.6 43.0 0.875 6 400 8 300
38.0 78.0 52.7 os
80BTR10H 80 125 | 40.5 1.1 0.6 39.0 0.821 7 400 9 300 %;
SC
85BAR10S 85 130 | 40.5 1.1 0.6 48.5 0.971 7 000 8 900 %5
32.5 71.5 411 g =
85BAR10H 85 130 | 40.5 1.1 0.6 33.0 0.915 8 000 9 800 25
=
85BTR10S 85 130 | 40.5 1.1 0.6 50.5 0.971 6100 8 000 5%
38.5 81.5 55.2 >4
85BTR10H 85 130 | 40.5 1.1 0.6 41.0 0.915 7 000 8 900
90BAR10S 90 140 | 45 1.5 1.0 62.5 1.198 6 600 8 300
42.5 92.5 44.4
90BAR10H 90 140 | 45 1.5 1.0 43.0 1.124 7 400 9 200
90BTR10S 90 140 | 45 1.5 1.0 58.0 1.198 5700 7 400
50.0 105 59.5
90BTR10H 90 140 | 45 1.5 1.0 52.5 1.124 6 600 8 300
95BAR10S 95 145 | 45 1.5 1.0 65.0 1.320 6 300 8 000
43.0 96.5 45.5 @
95BAR10H 95 145 | 45 1.5 1.0 44.5 1.231 7 100 8 800
95BTR10S 95 145 | 45 1.5 1.0 69.0 1.320 5 500 7 100
51.0 110 61.0
95BTR10H 95 145 | 45 1.5 1.0 55.0 1.231 6 300 8 000
100BAR10S 100 150 | 45 1.5 1.0 68.0 1.399 6 000 7 600
43.5 100 47.3
100BAR10H 100 150 | 45 1.5 1.0 46.5 1.307 6 800 8 400
100BTR10S 100 150 | 45 1.5 1.0 66.5 1.399 5200 6 800
515 114 63.7
100BTR10H 100 150 | 45 1.5 1.0 57.0 1.307 6 000 7 600
105BAR10S 105 160 | 49.5 2.0 1.0 78.0 1.740 5700 7 200
49.5 115 50.6
105BAR10H 105 160 | 49.5 2.0 1.0 53.5 1.624 6 500 8 000
105BTR10S 105 160 | 49.5 2.0 1.0 84.0 1.740 5000 6 500
58.5 131 68.0
105BTR10H 105 160 | 49.5 2.0 1.0 65.5 1.624 5700 7 200
" O ponycTMON OCEBOW Harpyske CM. Ha cTp. 147.
® O NpUMEHeHMN NMPeaebHbIX CKOPOCTEN CM. Ha cTp. 170.

[NepeyncneHHble Ha 3TOM CTpaHuWLEe NpeaesnbHble CKOPOCTU MPUBOASATCS A1 KOMMOHOBKM "crivHa K crivHe" (DB)

CO CBepxnerkvm npegHatarom (EL).

OTperynupyvTte NpefenbHyo CKOpoCTb A0 85% OT Lndpbl, MOKasbiBaeMol Npu BbIGOpe nerkoro npegHatsra (L)
Mpumeyanue: Tun nogwmnHuka BAR10: HOMUHaNbHbIM yron KoHTakTa 30°

Tun nogwmnHvka BTR10: HOMUHaNbHbIN yron KoHTakTa 40°
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3. YNIOPHO-PAAWAJIbHBIE LUAPUKOMOALWMHUKHU

BbICOKOCKOPOCTHbIE YNOPHO-pagnasnbHble 28
wapukonogwunHukn (Cepua ROBUST) n n

Cepus BAR10 fﬁﬁ

Cepuss BTR10 oD S

BHyTpenHun gnametp 110-200 mm od
1 a
OcHoBHbIe pasmepsl HomunanbHas  |[onyctumas|  Llentp Macca | lpegentHble ckopocTu (3)
0CeBasi  |MPUIOXKEHNS
no;::nerMaKOB (Mm) I'pysgl'IO,D,beMHOC'g (kH) Harpyaa (1) E'a'(-py?m (kr) - (06\MUH)
r r MM OHCUCTEHTHas

d = = (MUWH) (M|/1|H) LU'VIHaMMHaeCKaﬂ) (CTaTM\-?eiKaﬂ) (kH) a (MpvmepHo) Ccmaska Hleas

110BAR10S 110 170 | 54.0 2.0 1.0 89.0 2.1 5400 6 800
55.5 131 53.9

110BAR10H 110 170 | 54.0 2.0 1.0 60.5 1.972 6 100 7 500

110BTR10S 110 170 | 54.0 2.0 1.0 82.5 2.11 4700 6100
66.0 148 72.2

110BTR10H 110 170 | 54.0 2.0 1.0 74.5 1.972 5400 6 800

120BAR10S 120 180 | 54.0 2.0 1.0 96.0 2.262 5000 6 400
57.0 141 56.8

120BAR10H 120 180 | 54.0 2.0 1.0 65.5 2.114 5700 7 000

120BTR10S 120 180 | 54.0 2.0 1.0 88.5 2.262 4 400 5700
68.0 160 76.4

120BTR10H 120 180 | 54.0 2.0 1.0 80.5 2114 5 000 6 400

130BAR10S 130 200 | 63.0 2.0 1.0 117 3.362 4 600 5 800
72.5 172 63.4

130BAR10H 130 200 | 63.0 2.0 1.0 79.5 3.148 5200 6 400

130BTR10S 130 200 | 63.0 2.0 1.0 106 3.362 4 000 5200
86.0 195 85.0

130BTR10H 130 200 | 63.0 2.0 1.0 98.0 3.148 4 600 5 800

140BAR10S 140 210 | 63.0 2.0 1.0 78.5 200 135 66.2 3.558 4 300 5500

140BTR10S 140 210 | 63.0 2.0 1.0 93.0 227 84.0 89.1 3.558 3 800 4900

150BAR10S 150 225 | 67.5 2.1 1.1 92.5 234 160 71 4.354 4000 5100

150BTR10S 150 225 | 67.5 2.1 1.1 110 267 104 95.5 4.354 3500 4 600

160BAR10S 160 240 | 72.0 2.1 1.1 98.5 250 175 75.7 5.64 3 800 4 800

160BTR10S 160 240 | 72.0 2.1 1.1 117 284 184 101.9 5.64 3 300 4 300

170BAR10S 170 260 | 81.0 2.1 1.1 115 295 207 82.3 7.90 3500 4 500

170BTR10S 170 260 | 81.0 2.1 1.1 136 335 220 110.5 7.90 3100 4 000

180BAR10S 180 280 | 90.0 2.1 1.1 151 385 262 88.8 10.2 3 300 4 200

180BTR10S 180 280 | 90.0 2.1 1.1 179 440 255 118.9 10.2 2900 3700

190BAR10S 190 290 | 90.0 2.1 1.1 151 390 273 91.8 10.7 3200 4 000

190BTR10S 190 290 | 90.0 2.1 1.1 179 445 281 123.2 10.7 2800 3600

200BAR10S 200 310 | 99.0 2.1 1.1 169 444 300 98.3 13.8 3 000 3 800

200BTR10S 200 310 | 99.0 2.1 1.1 201 505 310 131.7 13.8 2 600 3 400

O ponycTMOW OCEBOW Harpyake CM. Ha cTp. 147.
6] O NpUMEHeHUN NPeRENbHbIX CKOPOCTeN CM. Ha cTp. 170.
MepevncneHHble Ha 3TOM CTpaHULE NpeaesbHble CKOPOCTY MPUBOASTCS 411 KOMMOHOBKM "crinHa K crinqe" (DB)
CO CBepxnerkum npegHatarom (EL).
OTperynupynTte NpeaensHYIo CKOPOCTb A0 85% OT Ldpbl, NOKasbiBaeMol Npu BeIGOPE Nerkoro npegHardra (L)
Mpumeyanue: Tun nogwunHvka BAR10: HOMUHabHbIR yroa koHTakTa 30°

Tun nogwmnHnka BTR10: HOMUHanNbHbIA yron koHTakTa 40°
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‘ qaCTb4 ‘

[1BOiHbIE YNOPHO-paanabHble LAapUKONOALWMNMHUKM

(Cepua TAC)

Cepus TAC29D
Cepus TAC20D

BHyTpeHHu gnametp 140-280 mm pD
gd
OCHOBHbIE pa3mepbl HomuHanbHas Macca |[lMpegensHble ckopocTu (3)
Homepa (MMm) rpy3onofbemMHocTb (KH) (kr) (06\MUH)

140TAC20D+L 140 210 84 42 2.0 1.0 145 525 8.750 2600 2900
150TAC29D+L 150 210 72 36 2.0 1.0 116 465 6.600 2500 2800
150TAC20D+L 150 225 90 45 2.1 1.1 172 620 10.700 2 400 2700
160TAC29D+L 160 220 72 36 2.0 1.0 118 490 7.000 2400 2700 %%
160TAC20D+L 160 240 96 48 21 1.1 185 680 13.000 2300 2500 §§t
170TAC29D+L 170 230 72 36 2.0 1.0 120 520 7.350 2300 2500 g‘g
170TAC20D+L 170 260 108 54 21 1.1 218 810 17.700 2100 2400 §§
180TAC29D+L 180 250 84 42 2.0 1.0 158 655 10.700 2100 2400
180TAC20D+L 180 280 120 60 21 1.1 281 1020 23.400 2000 2200
190TAC29D+L 190 260 84 42 2.0 1.0 161 695 11.200 2 000 2300
190TAC20D+L 190 290 120 60 2.1 1.1 285 1060 24.400 1900 2100
200TAC29D+L 200 280 96 48 2.1 1.1 204 855 15.700 1900 2100
200TAC20D+L 200 310 132 66 2.1 1.1 315 1180 31.500 1800 2000 2
220TAC29D+L 220 300 96 48 2.1 1.1 210 930 17.000 1800 2 000
240TAC29D+L 240 320 96 48 21 1.1 213 980 18.300 1700 1800
260TAC29D+L 260 360 120 60 21 1.1 315 1390 31.500 1500 1700
280TAC29D+L 280 380 120 60 21 1.1 320 1470 33.500 1400 1600

(" MepeudncneHHble Ha STol CTpaHuLEe MpeaesbHble CKOPOCTV NPUBOAATCS Ha OCHOBE PEKOMEHA0BAHHOMO CTaHAapTHOro npeaHatsra (C6 n C7)

Mpumevanune: MogwmnHuK Tna TAC29X: HOMUHaNBHBIA Yron KoHTakTa 60°

MopwmnHmk Tvna TAC20X: HOMUHANBHBIN Yron KoHTakTa 60°
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4. NOAWWUNMHNKW ONOP LUAPUKOBUHTOBDIX MNMAP

,U,J'Iﬂ NPUMEHEHNA B CTAHOYHOM oGopy,qosaHmm

Cepusa TAC B

,U,ﬂﬂ NMPUMEHEHUA B TepMOrniacCToaBToOMaTax

Cepusa TACO02 n 03

[Inst npUMEHeHUs B CTaHOYHOM 060pYA0BaHMM

Onopbl LWAPUKOBUHTOBLIX Nap

[lOZLUMTHIKH Omop
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Yactb 4

MoAWwMNHUKK Onop LIAPUKOBUHTOBbIX Nap

YnopHo-paguanbHble WapuKonOALLNITHUKA
[NS ONOP WAPUKOBUHTOBBIX MAP « .« v v v v e v e v e s 108-113
XapaKTepucTuku
Cucrema 0603HavYeHUN
Tabnuubl NOALNNHUKOB
ONs NPUMEHEHUs1 B CTAaHOYHOM 060pypoBaHnn
Cepusa TAC B
ansa npuMeHeHus B TepMoriiactoaBTroMarax
Cepus TACO02 n 03
Onopbl AN15 LWAPUKOBUHTOBBIX AP . .« v v v e e cnneenns 114-115
XapakTepucTumku
Cuctema 0603Ha4veHun

Tabnuubl onop
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4. NIOALWUNMHUKW ONOP LUAPUKOBUHTOBDIX MNMAP

YnopHo-paaunanbHbie LWapuKonoawWnnHNKn
ANS ONop LWapUKOBUHTOBbLIX Nap

XapaKTepucTnkm

BbICOKOTO4HbIE YNOPHO-pagnanbHble WapnKoBble NOAWNMHUKA OJ19 Onop NPeuUn3nOHHbIX LAPKOBUHTOBbLIX Nap MMEKoT Jyyllne
paboyme XapakTepPUCTUKN MO CPaBHEHUIO C UCMOMb30BaBLUMMUCS paHee KOMOUHALMSMU paamnanbHO-YMOPHbBIX LWaPUKOBbIX
noawnnHMKOB M YNOPHbIX NMOALUVIMHNKOB. B ocobeHHOCTN 9T NoALWNMNHUKA NOAXOOAT ONA BbICOKOTOYHbLIX MEXaHM3MOB Mnoaady
CTaHOYHOro 060PYAOBaHMSA 1 TOMY NOA0OHBIX YCTAHOBOK.

Cepusa TAC B (gns npumeHeHnss B CTaHOYHOM 060pyaoBaHun)

OTa cepuwst NOALLUMMHNKOB 0baflaeT BbICOKOW OCEBOWM MECTKOCTLIO Hrarofaps 60bLLIOMY KOMHECTBY LUAPUKOB 1 Yy KOHTaKTa
B 60°. [0 CpaBHEHMIO C KOHUYECKMM NN UMNMHOPUHECKVMI PONMKOMOALLMMHUKAMI AaHHbIA TUM 061afaeT MeHbLUIVM MyCKOBbIM
MOMEHTOM, YTO obecneymBaeT Bonee NNaBHOE BPaLLEHME MNP MEHbLLIEV OBVKYLLEN CUNe.

MoALNMHNKA 3TOM CEepUN C KOHTaKTHbIM ynnoTHeHneM “DG” ¢ HUSKUM KPYTSALMM MOMEHTOM 1 BOAOOTTaNKMBAOLLEN CMa3KoW
“WPH” obnagatoT 60/bLUEN HAAEXHOCTBIO 1 MPOCTbI B MCMOMb30BaHWW. Halua ctanb EP nponssBogmuTcsa nyTemMm KOHTPOMPOBaHNSA
KONMMYeCTBa BPEAHbIX HEMETaIMHECKMX MPUMECEN Ha OCHOBE OKCUAOB, KOrda YHUHTOXAKTCS KPYMHbIE BKITKOYEHNS!, B peaynbTarte
4ero cTasnb oTm4aeTcsi 601ee BbICOKOW CTEMEHbIO YMCTOThI, YEM CTallb BaKyyMHO-AyroBOro nepennasa.

Cepusa TAC 02 n 03 (pns npuMeHeHus B TepMoniactToaBTomMaTax)

B cepusix TAC 02 n 03 npencTtaBneHbl LApPUKOBbIE MOALLUMMHMKM C YINIOBbIM KOHTAKTOM, KOTOpble obecrnevmBatoT ornopy Ans
LIApUKOBbLIX BUHTOBbLIX nmap 60AbWOro pasmMmepa, AeNcTByd nog O0AbLWON HArpyskom OBUXKYLLErO MexaHu3ma
TepmMonnacToasToMaToB. OnTuManbHast KOHCTRYKUMS LUAPUKOBBLIX MOALUMMHUKOB MO3BONSET AOCTUYb HEOOMBLUOFO MOMEHTa
BpalleHns. MNMonb3oBateny MOoryT 3Ha4YMTEeNbHO COKPaTUTb MOMEHT BpPALLEHWS MOAWMWMHMKOB, 3aMEHMB MPUMEHSIEMbIE VMU
PONMKOBbIE NOALUMMHVKLA HA NOALLINAHUKNA STUX CEPUI.

Pasnuuua mexay nogwmnHukamm cepun TAC B n TAC 02, 03

B anekTpudecknx TepmonnactoasToMarax Ha NOALLMMHVIKA OMop LLapUKO-BUHTOBBIX NMap BO3AENCTBYET 60Mee BbICOKAs HarpysKka,
4em B cTaHkax. lNogwwunHukn TAC 02 n 03 cneumanbHO nMpedHas3HaveHbl Ana paboTbl B YCNOBUSX BbICOKOM Harpy3ku.
MopwwmnHkn TAC B CKOHCTpyMpOBaHbl AN BOCMPUATUS YCUAEHHOW AOMYCTUMONM Harpy3ku 3a CHET YBEMYEHUS KOM4ecTBa
LLIAPWUKOB W LUMPVHBI NOALLNMAHNKA.

Puc. 4.1
55TAC100B 55TAC120B 55TACO03A
(Cepus TAC B) (Cepus TAC B) (Cepus TAC02, 03)
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‘ qaCTb4 ‘

Cuctema 0603Ha4eHNs1 yNOpHO-pafnabHbIX LWAPUKOBbIX NOALWNNHUKOB
A1 ONOp LAPUKOBUHTOBLIX Nap (MpUMeHeHne B CTaHOYHOM 06opyaoBaHuu)

Mpumep 0603Ha4eHNs NoAWNNHMKA

HoMuHanbHbI BHYTPEHHUIN
AnameTp nofLmnHuKa

30
TAC
62

DF

C10

PN7A

(") BakpbITble YNOpPHO-paanasnibHble MOALIMMHUKM 0S8 OMOP LLAaPUKOBUHTOBBIX Map SBASOTCSA CTaHAAPTHbIMU AN KOMNOHOBOK SU 1 TouHocTh PN7B.

3\°TAC6ZB DFc10PN|7A

0603Ha4YeHne TUNa NoALWNNHUKA

0O603Ha4eHne
TOYHOCTHU

HoMuHanbHbI HAPY>XXHbI guamMeTp

0603Ha4YeHne npegHaTara

0O603Ha4YeHNe BHYTPEHHEN KOHCTPYKLMN

0603Ha4eHNnEe KOMMNOHOBKM

0603Ha4YeHNe yninoTHEHS

HomuHanbHbIn
BHYTPEHHWI AuameTp

Tun nogwwnHMKa

HomuHanbHbIn
BHELUHWIA guameTp

BHyTpeHHss
KOHCTPYKLUS

YnnotHeHne

KomnoHoBKa

MpepHarar

ToYHOCTb

BHyTpeHHWI guameTp (Mm)

YnopHo-paamanbHbIii LapuKoBbIn MOALVMHMK, Yrof KOHTakTa 60°

Hapy>xHuii gnameTtp (Mm)

CumMBON OTCYTCTBYET: OTKPbITLIN TN DDG: pe3nHOBOe KOHTaKTHOE ynnoTHeHue (')

SU: yHuBepcanbHas KoMnoHoBska (ogHopsigHas) DU: yHuBepcanbHas KOMMOHOBKA (AByXpsaHasi)
DB: KOMNOHOBKa «CMnuHa K cnMHe» DF: koMnoHoBKa «MuoMm K nnuy» DT: KOMNOHOBKA «TaHOeMm»
DBD, DFD, DTD: TpunnekcHasi KOMNoHoBKa

DBB, DFF, DBT, DFT, DTT: kBagpynnekcHass KOMNoOHOBKa

C10: cTaHgapTHbIN npegHatsar C9: nerkuii NpegHaTar (XxapakTepUcTKa HUI3KOrO MOMEHTA BPaLLEHWSI)

PN7A: cTaHpapTHas TO4HOCTb (3kBuBaneHT ctaHgapta MOC Knacc 4)
PN7B: cneynanbHas TOYHOCTb (BHYTPEHHWIA 1 HAPYXXHBI AMameTpbl NPeACTaBneHbl UCKoumTensHO NSK.
SksuBaneHT ctaHgapta MOC Knacc 4. Tonbko anst KomnoHoBkm SU.)

Cuctema 0603Ha4eHuA YNOpPHO-paananbHbIX WAPUKOBbIX NOALWMMHNKOB
Ons onop WapuKOBUHTOBLIX Nap (TepMOI'IHaCToaBTOMaTbI)

Mpumep 0603Ha4YeHUA NoAWNNHNKA

30
TAC
02

T85
SuU

PN5SD

HoMuHanbHbI BHYTPEHHUIN
[uameTp nopLmnnHmKa

310 TAC |02/ A || T85 |su/ M| PN‘5D |

O603Ha4YeHne Tuna NopLNNHNKa

0O603Ha4eHne
TOYHOCTHU

CnpaBoyHble
CcTpaHuLpbl

110-111
30, 108

110-111

30

148-151

152-155, 168

183

0O603Ha4YeHne pasMepHoO cepun

0O603Ha4eHVe npegHarTara

0O603Ha4YeHNe BHYTPEHHEN KOHCTPYKLUN

0603Ha4YeHNnEe KOMMNOHOBKM
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0603Ha4YeHNe yNIoTHEHS

HoMuHanbHbIi
BHYTPEHHUI fMameTp

Tun nogwmnHnKa

Cepus
pasmMepHocTH

BHyTpeHHsAs
KOHCTPYKLMS

Cenapatop
KomnoHoBKka
MpepHarar

To4HOCTb

BHyTpeHHWIN gnameTp (Mm)
YNopHO-pagmanbHbIi LaprKOBbIA NOALWMHYK, Yrofl KOHTakTa 60°

02: Cepus 02, 03: Cepusa 03

T85: nonuamngHelii cenapatop  M: mexaHnyecky obpaboTaHHbI NaTyHHbIA cenapaTop
SU: yHuBepcasbHas KOMNOHOBKa (0gHOpsiaHast) — 1 NogWUnHUK
M: TOYeHbIN NaTyHHbIA cenapaTop

PN5D: ctaHpapTHasi TOMHOCTb (3kBUBaneHT ctaHgapta MOC Knacc 5)

CnpaBoyHble
CTpaHuLbl

112-113

31, 108

108

18-19
148-151
152-155, 168

183
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4. NIOALWUMHUKW ONOP LUAPUKOBUHTOBDIX MNMAP

Ons npuMeHeHUsi B CTaHOYHOM 060py[0BaHUM

B B
r r r r
Cepuss TAC B p A
BHyTpeHHuii gnameTp 15-60 MM oD D1 -’7 r T bd oD gD oD: n r bds oD
‘ 2] od ‘ ‘ #dy od ‘
(OTKPBITLIIA TIN) OTKpbITEIA TUA 3akpbitble, TN DDG
OcHOBHbIe pasmepsl CnpaBoy4Hble pasmepsl Pekomerpyembie | Mpenenehble ckopocTy (1)
Homepa (Mm) (Mm) KonmyecTea (06\MUH)
MOALIMMHUKOB 7 7 MasKy KocucTenHast
d D B () ¥ I/1|H) d, d, D, D, (co) e Macno
15 TAC 47B 15 47 15 1.0 0.6 27.2 34 34 39.6 2.2 6 000 8 000
17 TAC 47B 17 47 15 1.0 0.6 27.2 34 34 39.6 2.2 6 000 8 000
20 TAC 47B 20 47 15 1.0 0.6 27.2 34 34 39.6 2.2 6 000 8 000
25 TAC 62B 25 62 15 1.0 0.6 37 45 45 50.7 3.0 4500 6 000
30 TAC 62B 30 62 15 1.0 0.6 39.5 47 47 53.2 3.2 4300 5600
35 TAC 72B 35 72 15 1.0 0.6 47 55 55 60.7 3.8 3 600 5000
40 TAC 72B 40 72 15 1.0 0.6 49 57 57 62.7 3.9 3600 4 800
40 TAC 90B 40 90 20 1.0 0.6 57 68 68 77.2 8.8 3 000 4 000
45 TAC 75B 45 75 15 1.0 0.6 54 62 62 67.7 4.2 3200 4 300
45 TAC 100B 45 100 20 1.0 0.6 64 75 75 84.2 9.7 2 600 3600
50 TAC 100B 50 100 20 1.0 0.6 67.5 79 79 87.7 10.2 2600 3400
55 TAC 100B 55 100 20 1.0 0.6 67.5 79 79 87.7 10.2 2 600 3400
55 TAC 120B 55 120 20 1.0 0.6 82 93 93 102.2 12 2200 3 000
60 TAC 120B 60 120 20 1.0 0.6 82 93 93 102.2 12 2200 3 000
(BakpbITbIi TUMN)
OCHOBHble pasmepsl CnpaBoy4Hble pa3mepsl MpepensHble ckopocty (1)
Homepa (Mm) (Mm) (06\MKH)
ORI a D = oo | e d d D, D, M
15 TAC 47B DDG 15 47 15 1.0 0.6 25.1 30.8 36 41.8 6 000
17 TAC 47B DDG 17 47 15 1.0 0.6 251 30.8 36 41.8 6 000
20 TAC 47B DDG 20 47 15 1.0 0.6 25.1 30.8 36 41.8 6 000
25 TAC 62B DDG 25 62 15 1.0 0.6 34.3 40.5 46.5 52.9 4 500
30 TAC 62B DDG 30 62 15 1.0 0.6 36.8 43 49 55.4 4 300
35 TAC 72B DDG 35 72 15 1.0 0.6 44.3 50.5 56.5 62.9 3 600
40 TAC 72B DDG 40 72 15 1.0 0.6 46.3 52.5 58.5 64.9 3 600
40 TAC 90B DDG 40 90 20 1.0 0.6 54 64 70 79.4 3 000
45 TAC 100B DDG 45 100 20 1.0 0.6 61 71 77 86.4 2600

(" [MpenensbHble CKOPOCTU NPUBOAATCS Ha ocHoBe npegHatara C10. B cnyyae ncnons3osanua npegHatara CO npusegeHHble Bbille

4YMCNOBbIE JaHHbIE YMHOXAIOTCA Ha 1 ,3. TN KOMMOHOBKW Ha npvieegeHHble Be/IMYMHbI He BNNAET.

Mpumevanue: MoawmnHuk TAC B: HOMMHanbHbIN yron KoHTakTa 60°
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‘ qaCTb4 ‘

HomuHanbHas gnHammnyeckas rpy3onogbemMHocTb Ca MpegenbHas oceBasi Harpyska (%) Macca
OpHopsigHast Harpyaka | [iByxpsigHasi Harpyaka | TpexpsigHas Harpyska | OpHopsigHasi Harpyska | [ByxpsiiHasi Harpyska | TpexpsigHas Harpyaka (kr)

DF, DB DT, DFD, DBD, DFF, DBB DTD, DFT, DBT DF, DB DT, DFD, DBD, DFF, DBB DTD, DFT, DBT )
(kH) (kH) (kH) (kH) (kH) (kH)
21.9 35.5 47.5 26.6 53.0 79.5 0.144
21.9 35.5 47.5 26.6 53.0 79.5 0.144
21.9 35.5 47.5 26.6 53.0 79.5 0.135
28.5 46.5 61.5 40.5 81.5 122 0.252
29.2 47.5 63.0 43.0 86.0 129 0.224
31.0 50.5 67.0 50.0 100 150 0.310
31.5 51.5 68.5 52.0 104 157 0.275
59.0 95.5 127 89.5 179 269 0.674
33.0 53.5 71.0 57.0 114 170 0.270 §
61.5 100 133 99.0 198 298 0.842 :E;

2
63.0 102 136 104 208 310 0.778 =
63.0 102 136 104 208 310 0.714 g
67.5 109 145 123 246 370 1.230 §
67.5 109 145 123 246 370 1.160
HomuHanbHasa guHamumyeckas rpy3onogbeMHOCTb Ca MpepensHas oceBasi Harpyska (%) Macca
OpHopsigHast Harpyaka | [iByxpsipHas Harpyska | TpexpsigHas Harpy3ka | OpHopsigHas Harpyska | [ByxpsiiHasi Harpyska | TpexpsigHas Harpyaka (r)

DF, DB DT, DFD, DBD, DFF, DBB DTD, DFT, DBT DF, DB DT, DFD, DBD, DFF, DBB DTD, DFT, DBT (npnvepho) N
(kH) (kH) (kH) (kH) (kH) (kH)
21.9 35.5 47.5 26.6 53.0 79.5 0.144
21.9 35.5 47.5 26.6 53.0 79.5 0.144
21.9 35.5 47.5 26.6 53.0 79.5 0.135
28.5 46.5 61.5 40.5 81.5 122 0.252
29.2 47.5 63.0 43.0 86.0 129 0.224
31.0 50.5 67.0 50.0 100 150 0.310
31.5 51.5 68.5 52.0 104 157 0.275
59.0 95.5 127 89.5 179 269 0.674
61.5 100 133 99.0 198 298 0.842

(?) Oonyctnmas oceBas Harpyska pasHa 0,7 npefenbHo 0CeBO Harpy3ku.
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4. NIOALWUMHUKW ONOP LUAPUKOBUHTOBDIX MNMAP

ans TepMoruiactoaBTomMmatoB

B
r r
Cepnss TACO02 n 03 1*@
BHyTpeHHMIn gnameTtp 15-120 mm
2D I D>
#D1 r r T Bdo
‘ Pd1 ad
T
Homepa OCHOBHI:(;'I\TMF))a3Mepr Cnpasomz:s) pa3mepsbl Pngmgny- yron MpeRenesbe
NOALWMAHUKOB K°£,‘j.2§ﬁ;“° KOHTaKTa ckopocTu ()
d o B (MCIH) (Mrv1|H) & % b, 2 (cc) ) (0G\wutH)
15TAC02AT85 15 35 11 0.6 0.3 19.5 23.5 26.5 31.9 0.98 50 12 000
25TACO02AT85 25 52 15 1.0 0.6 30.5 36.6 40.4 47.4 3 50 7 700
TAC35-2T85 35 920 23 1.5 1.0 49.7 61.4 68.6 81.9 15 50 4 600
40TACO3AT85 40 920 23 1.5 1.0 49.7 61.4 68.6 81.9 15 50 4 600
45TACO3ATS85 45 100 25 1.5 1.0 55.8 68.6 76.4 91.0 19 50 4100
TACA45-2T85 45 110 27 2.0 1.0 60.3 75.6 84.5 100.9 27 50 3700
50TACO3AT85 50 110 27 2.0 1.0 60.3 75.6 84.5 100.9 27 50 3700
55TACO3AT85 55 120 29 2.0 1.0 67.1 82.7 92.3 110.1 32 50 3400
60TACO3AT85 60 130 31 21 1.1 721 89.8 | 100.2 119.4 54 50 3100
80TACO3AM 80 170 39 2.1 1.1 94.0 | 1185 | 1315 152.5 82 50 2400
100TACO3CMC 100 215 47 3.0 1.1 1225 | 156.9 | 158.1 188.1 | 120 55 1900
120TACO3CMC 120 260 55 3.0 1.1 153.0 | 189.3 | 190.7 | 223.5 | 170 55 1500

(") TMpenenbHble CKOPOCTU, yKadaHHble Ha 3TOoV CTpaHuLEe, NPUBEAeHbl Ha OCHOBE CTaHAapPTHOro npeaHatsra (M).
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‘ qaCTb4 ‘

HomMuHanbHas guHammnyeckas rpy3onogbemMHOCTb Ca

MpepensHasn oceasi Harpyska (')

OpHopsipHas Harpy3aka [IByxpsinHas Harpyska TpexpspHas Harpy3ska OpHopsioHas Harpyska [ByxpsinHas Harpyska TpexpspHas Harpy3ka
DF, DB DT, DFD, DBD, DFF, DBB DTD, DFT, DBT DF, DB DT, DFD, DBD, DFF, DBB DTD, DFT, DBT
(kH) (kH) (kH) (kH) (kH) (kH)
18.8 30.5 40.5 11.5 229 34.5
33.5 54.5 72.0 22.7 45.5 68.0

102 166 220 75.5 151 226

102 166 220 75.5 151 226

120 195 259 91.5 183 274

150 243 325 116 232 350

150 243 325 116 232 350

171 278 370 133 266 400
o

196 320 425 152 305 455 (]
x

274 445 590 238 475 715 §

365 595 795 231 460 690 E
=]

430 700 930 295 590 885 %
g
3

() Honyctmast oceBast Harpy3ka pasHa 0,7 npeaenbHOn 0CeBOM Harpy3Ku.

NSK| 113



4. NIOALWUMHUKN ONOP LUAPUKOBUHTOBDIX MNMAP

Onopbl Ansi LLAPUKOBUHTOBBIX Nap

B onopHbIX y3nax TsKesblx CTaHKOB MCMONb3YIOTCA NPeumsm-
OHHble YMOPHO-paaMabHble LLIAPUKONOALUMMHUKA C 60MbLUO
YKECTKOCTbIO A1 OMop LWapoBUHTOBLIX Nap (cepusa TAC),
KOTOpPble MOIYT 3(NMEKTUBHO BbINOSHATL (PYHKLMIO OMNOPHOMO
NOALUMMHMKA LAPUKOBUHTOBOW Napsb!.

Ha pucyHke HWxXe npefncTaBfeHbl TPU TUNa BbiNyCKaeMbIX

KOMIMNOHOBOK.

XapaKTepucTuku:

@ [b11ecTonKas KOHCTPYKLMS NO3BOISET NOb30BATENAM
JIEFKO CKOHCTPYMpPOBaTb OOKOBYIO 4acTb
LIapPUKOBUHTOBOW Napbl.

@ [1OCKOJIbKY B OMOPHbLIN y3eN yCTaHaBNnMBaeTCA
NOALLUUMHUK C NPeQHaTArom, HeT He06XoaANMOCTH
B npouecce CO0PKU NOALLINMHKKA.

E%
E%
:

@JI
z

ey e T oS T
=4 — ==:=4 ? ==:4 %*ﬂ
KomnoHoska DF KomnoHoska DFD KomnoHoska DFF
WBK::-DF-31 WBK::-DFD-31 WBK::-DFF-31
Homepa [eTann onopHbIX y3108
OMOPHbIX y3/10B
d D | b, | D, L L, L, A w | X Y Z | dr | » | v | P | Q"
WBK17DF-31 17 70 106 72 | 60 32 15 80 88 9 14 8.5| 45 3 58 M5 10
WBK20DF-31 20 70 106 72 | 60 32 15 80 88 9 14 8.5| 45 3 58 M5 10
WBK25DF-31 5 66 33
85 130 90 18 | 100 | 110 11 17.5| 11 57 4 70 M6 12
WBK25DFD-31 81 48
WBKS30DF-31 30 66 33
85 130 90 18 | 100 | 110 11 17.5| 11 57 4 70 M6 12
WBK30DFD-31 81 48
WBK35DF-31 66 33
WBK35DFD-31 35 95 142 | 102 81 48 18 106 | 121 11 175 11 69 4 80 M6 12
WBKS35DFF-31 96 48
WBK40DF-31 66 33
WBK40DFD-31 40 95 142 | 102 81 48 18 106 | 121 11 175 11 69 4 80 M6 12
WBK40DFF-31 96 48

Mpumedanne: 1. XKecTkocTb:

3Ha4YEHVA XKECTKOCTU B TaBINLIE OTPXKAIOT TEOPETUHECKIME 3HAYEHNS, PACCHUTaHHbIE U3 YNPYroro CMELLEHVSA MEXAY KaHaBKamm
1 CTaNbHbIMY LLapUKamm.

2. INyCKOBOWM KPYTSALLMIA MOMEHT:
MyCKOBOW KPYTHALLMIA MOMEHT B TabNLIE OTPaXKAET MyCKOBON MOMEHT, HEOOXOAUMbIN A8 NOALLUMMIHMKA C NPEAHATArOM, 6e3 ydeTa KpyTsLLero
MOMEHTA YMIOTHEHNS.

3. [onyckun Hapy>kHOro AnameTpa Basia B MECTE COMPUKOCHOBEHNS C MOALLMMHNKaMW y3na:
[na Hapy>XHOro anameTpa Bana B MECTE COMPUKOCHOBEHWS C MOALLMMHUKaMK Y3/a pekoMeHayeTcs knacc hb.
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‘ qaCTb4 ‘

Cucrtema 0603Ha4YEHUI ONOPHbIX Y3N10B

np"Me%:gm"a"e“”” ‘WBK ‘ ‘ 30 H DFD -|31 ‘ 1. Vicnonbayiite 6a30Bble MNOBEPXHOCTV A 1 B 115 yCTaHOBKM
RECICHEIS CepuiiHblii
0603HaueHNe HoMep KOopryca Ha CTaHWHYy CTaHKa.
OonopHoro ysna (0603HaHeHE KOMTIOHOBKI TOALUITHYKA 2. He pasbuparite onopHblii yaen NSK, notomy 4to ero
HOMWHAIbHI BHYTDEHHMIA DF: AByXpsaHas KOMIOHOBKA MpeaHaTSr OTPErYIMPOBaH C BbICOKOW TOYHOCTHIO,
amametp DFD: TpexpsiiHasi KOMMOHOBKa
DFF: yeTbipexpsigHast KOMMOHOBKA apetam @, @, ®, @, ® v @ NPEACTaBNAOT SONHYIO
KOHCTPYKLMIO.
s [leTanu onopHoro yana 3. Cmaska y»xe 3anoxkeHa B NoALUMMHUK.
Ne M EEREE — 4. KoHTprarka ® caenaHa cneumasnbHO Nnof, LWapuKoBbIA BUHT,
ACTAM acrani a ero nNepneHanKyNsIPHOCTb KOHTPOMPYETCS
= @ | Kopnyc 1 o
¥ OTHOCUTENBHO TPEYIrONbHOM PE3bObI BUHTA.
RamSe (@ | CTonopHas Kpbiluka 1 5
® YnopHo-DasHol LapuvonoguTHK | 1 YT106bI NPenoTBPaTUTL OCNabneHne, 3aTIHUTE KOHTPramky
”Iflm OnOpe! WAPOBMHTOBON Nape KOM”Q“eKT MPY MOMOLLM MasIEHbKVIX BUHTOB, MPefoTBPaLLAIOLLMXCS
bIIbHUK
oy % Brynka 5 npoBOpa41BaHne.
= = ©® | Bom, dukeupyioui npepparsr | 6 w8 KoHTprarky MOXXHO NprobpecTu oTaensHo. NoapobHee
t = @ | PerynuposoyHas waii6a |1 komnnekt 0 YNOPHO-pPaanasibHbIX LWApVKOMOALLMMHMKAX AN1S Orop
KonTpraiika 1 LLAPOBMHTOBBIX Map cM. Ha cTp. 110.
L Ls e 45 S 15" 15° .
@ i pe 7% o > %\
= [ | Tny6u+a Hapeskn Q* W T'ny6ura Hapeskn Q*
(Ha 0Bewx cTopoHax) (Ha 0Beux cToporax) ﬁ
NoRGRY! & E
HER %ggggﬂ (= / i@ \;; / i@\ \;g §
) e wl O — W\ W) x
1 E a
= —H L] T zE
LLs | Lo & | = Ss
)* ! - KBO3HOE - KBO3HOE 3
T Ly Ly T i g)T(E(e:pCTme 7 ” 8 ’po):sgpcme ” 7 o g
L OrteepcTue Y A OrteepcTue Y A o
rny6uta Z rny6uHa Z ©
KoHTpraiika  Pasmepbl yCTaHOBOYHOI1 MOBEPXHOCTY y3na BHyTpeHHuii guameTp d < 30 BHyTpeHHuit guameTp d > 35 3
EpvHnubl: Mm
HomnHanbHas MpepenbHast | MpeasapuTenbHas OceBas y y He3n0 NoALWUMHUKA
[OnHammyeckas [yckoBO MOMEHT KoHTpranka
FPy30nofbeMHoCTs | OCEBas Harpyska Harpyska )KECTKOCTb Ans ysna
C,(H) (H) (H) (H/mm) (H-cwm) M D, L, d L, L,
21 900 26 600 2150 750 14.0 M17x1 37 18 17 81 23
21 900 26 600 2 150 750 14.0 M20x1 40 18 20 81 23 A
28 500 40 500 3150 1000 23.0 89
M25x1.5 45 20 25 26
46 500 81 500 4 300 1470 31.0 104
29 200 43 000 3 350 1030 24.0 89
M30x1.5 50 20 30 26
47 500 86 000 4 500 1520 33.0 104
31 000 50 000 3 800 1180 28.0 92
50 500 100 000 5200 1710 37.0 M35x1.5 55 22 35 107 30
50 500 100 000 7 650 2 350 55.0 122
31 500 52 000 3900 1230 28.0 92
51 500 104 000 5300 1810 38.0 M40x1.5 60 22 40 107 30
51 500 104 000 7 800 2400 57.0 122

MpumedaHne: 4. Pasmepbl, OTMEYEHHbIE *
[etanu BuHTa 1 LIEHTPUPYIOLLIEro BypTnka, OTMEHYEHHbIE *, MCMOMb3YIOTCA 419 MOHTaXKa YNAOTHEHNS B CTAHAAPTHOM MOJSIOM LLIapVKOBOM
BUHTE NSK, a Takke npu MOHTaXXe MblNe3aLlmTHON KPbILLKK 1 gemMnidepa.
5. TockonbKy CMaska yxxe 3a5oxeHa B NOALLMMHMK, ero MOXHO MUCMONb30BaTb cpasy 6e3 NpeasapuTebHON NOArOTOBKM.
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5. MPELUU3NOHHBIE PAOVAJIbHBIE LUAPUKOMOALNMHUKA

Mpeuun3noHHble pagnanbHble
LLAPUKOMNOALLNUMHUKN

MonnamngHblii cenapaTtop

[1DBLIH3HORHBIE PaaHATbHBIE
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Yactb 4

npeLIVI3I/IOHHbIe paauanbHbie WapUKoNnoALWNMHUKK

MpeunsnoHHble pagnanbHble LWaPUKONOALWUMHUKMY . . . . . . 118-120
XapakTepucTukin
Cuctema 0603Ha4YeHUN
Tabnuubl NOALINMHUKOB
Tun T1X (nonnamngHbIn cenapaTop)
Cepun 60, 62 1 63
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5. MPELUNSUOHHBIE PAOVANBHbBIE LUAPUKOMOALWMHUKA

XapaKTepucTunku

@ MoryT HECTU He TONbKO pagvarnbHble, HO 1 OCEBbIE HArPY3KM B 060MX HanpasieHusX.

@ MOMEHT TPEHVA HEBEMMK, YTO MO3BOJIAET UCMONB30BaTb 3TV NOALUMMHNKM 015 ONepaLmin, TPEOYIOLLMX BbICOKOCKOPOCTHOrO
pPeXrMa, HU3KOMO YPOBHS LUyMa 1 BUGpaLumi.

@ BoinyckaloTcsa Tpy Tvna: OTKPbITbIN, 3aKPbIThIA (CO CTANbHOM 3aLLMTHOW LWanbom) 1 repMeTU3NPOBaHHbIN (C PE3MHOBLIM
YNNOTHEHNEM).

Pa3mepHble cepuun

)

Y

)
KoHcTpyKums

OTKpbITINA TVN 3aKpbITbI TVN Tun ¢ 6ECKOHTaKTHbLIM
(Z2) PE31HOBbIM YMNOTHEHNEM
(W)

Cenaparopbl

T1X Hanpasnsembii Laprkamm NoAMaMUaHbIA cenapaTop obecnevmBaeT NPeBOCXOAHYIO MBHOCOCTOMKOCTb NOALIMMHMKE
Mpwn NPUMEHEHN B ABUraTensx 0bLLEro HasHa4eHus.

TYA Hanpasnsiembili Liapykamim nonvammaHbii cenapaTop o6nafasT TEMU XKe XapakTepUCTUKaMU, YTO 1 padnasibHO-yrnopHble
LIapVIKONOALLUMIMHUKIA 4151 MPUMEHEHIS B BbICOKOCKOPOCTHbIX ABUraTesNsX.
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Cuctema o603Ha4yeHus Npeun3noHHbIX paanasibHbIX LULAPUKOBbLIX NOALUNMHUKOB

Mpumep 0603Ha4YEHNsI NO[LLIMMHNKA m ‘ ‘ ‘T1XHZZ‘ ‘03‘ ‘ p4‘
O603Ha4YeHne Tuna NopLWNNHUKa [ 0603Ha4YeHne TO4HOCTHU

0603Ha4YeHne pa3mepa 0O603Ha4YeHne pagnanbHoOro 3a3opa

Homep BHYTpeHHero guamerpa 0O603Ha4YeHNe YyNIOTHEHMS N 3aLMTHOM LIan6bI

0O603Ha4YeHne MaTepmana 0603Ha4YeHne cenaparopa
CnpaBoYHble
CTpaHuupl
6 Tun nogwwmnHuka  6: OOHOPSAAHBIN pagnanbHbIv LWAaPUKOBbLIA NOSLWNMHUK 118
2 Pa3mepbl 0: 10 cepus, 2: 02 cepus, 3: 03 cepus 118
Homep BHYTPEHHMI AMameTp NopLnnHUKa MeHee 03 00: 10 M, 01: 12 mm, 02: 15 MM, 03: 17 Mm
10 BHYTPEHHEro . . 120
LvameTpa BHyTpeHHWI gnameTp noalumnHuka 6onee 04: Homep BHyTpeHHero guamerpa x 5 (Mm)
Mamit(agﬂana CviMBOS OTCYTCTBYET: NofwmMnHukosas ctab (SUJ2), SN24: kepammnyeckuin wapuik (SigN,) 14-17
T1X: HanpaBnAseMbI LWapuKaMmy NoMaMUaHbI cenaparto
T1X Cenaparop P p Ju' parop . 118
TYA: BbICOKOCKOPOCTHO, HarpasBAsieMbli LLapukamMu NoiMaMugHblii cenapartop
77 YNnoTHEHUE  CymMBON OTCYTCTBYET: OTKPbITLIA TR, ZZ: CTanbHas 3aluMTHas Wwaiba
" 33';‘;;;” VV: 6eCKOHTaKTHOE PE3NHOBOE YMIOTHEHME 118
Paguanbhbii CMMBON OTCYTCTBYeT: 00bI4HbIA 3a30p, C3: 3a30p 60sblue 06bIYHOMO
c3 3a30 5 o . o . —
P CM: cneumwanbHbii 3a3op ans anektpogsuratensi, CG: cneuyanbHbI paguanbHbIii 3a30p
P4 To4HOCTb P2: ISO knacc 2, P4:1SO knacc 4, P5:1SO knacc 5 176-179
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5. MPELUNSUOHHBIE PAOVANBHbBIE LUAPUKOMOALWMHUKA

Tun T1X (nonnamunpgHbln cenapaTop)
B

Cepusi 60, 62 n 63 @

BHyTpeHHun guametp 10-50 MM

OTKPbITLIA TN 3aKpbITbIi TMN 3aKpbITbIi TMN I3 r oD
6000 C 3ALMTHON Wanboi  C yNNOoTHEHNEM T
2z A% ¢|d
OcHoBHble pa3mMepsbl HomuHaneHas
Howmepa C (Mm) rPy30noALEMHOCTb (KH) lMpepenbHble
NOALLINM- 3au.uf|THc3|7| C c c ckopocTu ()
HUKOB (') LIanboii  ynaoTHeHneM d D B r (}:lI/IHaMI/I:IeCKaﬂ) (CTaTI/IH[gCKaﬂ) (o60p./MUH)
6000T1X zz \'A" 10 26 8 0.3 4.55 1.87 38 900
6200T1X zz vV 10 30 9 0.6 5.10 2.39 35 000
6001T1X 44 vV 12 28 8 0.3 5.10 2.37 35 000
6201T1X zz vV 12 32 10 0.6 6.80 3.05 31900
6301T1X zz vV 12 37 12 1.0 9.70 4.20 28 600
6002T1X zz vV 15 32 9 0.3 5.60 2.83 29 800
6202T1X zz Vv 15 35 11 0.6 7.65 3.75 28 000
6302T1X zz \'A" 15 42 13 1.0 11.4 5.45 24 600
6003T1X zz Vv 17 35 10 0.3 6.00 3.25 27 000
6203T1X 44 vV 17 40 12 0.6 9.55 4.80 24 600
6303T1X zz vV 17 47 14 1.0 13.6 6.65 21 900
6004T1X 2z vV 20 42 12 0.6 9.40 5.00 22 600
6204T1X 2z vV 20 47 14 1.0 12.8 6.60 20 900
6005T1X Y74 vV 25 47 12 0.6 10.1 5.85 19 500
6205T1X Y74 \'A" 25 52 15 1.0 14.0 7.85 18 200
6305T1X zz vV 25 62 17 1.5 20.6 11.2 16 100
6006T1X zz vV 30 55 13 1.0 13.2 8.30 16 500
6206T1X zz vV 30 62 16 1.0 19.5 11.3 15300
6306T1X zz vV 30 72 19 2.0 26.7 141 13 800
6007T1X zz vV 35 62 14 1.0 16.0 10.3 14 500
6207T1X 74 \"A" 35 72 17 1.0 25.7 15.3 13100
6307T1X zz \"A" 35 80 21 2.5 33.5 18.0 12 200
6008T1X zz \"A" 40 68 15 1.0 16.8 11.5 13 000
6208T1X zz \"A" 40 80 18 1.0 291 17.9 11 700
6308T1X zz \"A" 40 90 23 2.5 40.5 22.6 10 800
6009T1X zz vV 45 75 16 1.0 20.9 15.2 11 700
6209T1X 74 vV 45 85 19 1.0 31.5 20.4 10 800
6010T1X zz \'A" 50 80 16 1.0 21.8 16.6 10 800

(") Cenapatopbl TYA MCNONb3YIOTCA B MOALUMAHMKAX, YCTAHABIMBAIOLLMXCS B BbICOKOCKOPOCTHbIE ABUrATENN.
[ns nonyveHvst 6onee NoapobHoM MHopMaLMm obpaTTech B kommnaHuo NSK.

(°) daHHble 0 npeaerbHbIX CKOPOCTSX NpuBoasaTes ans T1X.
[nsa cenapaTtopoB TYA 3Ha4eHs NpefenbHbIX CKOPOCTen paBHbl 115% OT NpuBEAeHHbIX.
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6. BCMMOMOI'ATEJIbHOE OBOPYAOBAHUE

_BenomorarenbHoe



Yactb 4

BcnomoraTtenbHoe 060pyaoBaHue

Kanmmbpbl . .....oiii i e 124-127
Kannépbl GR
XapakTepucTukin
Cuncrtema 0603Ha4eHuin
Kann6pbl GTR
XapaKTepucTuku
Cucrtema 0603Ha4eHuUin
Kanuépbl GN
XapakTepucTukin

Cucrema 0603Ha4eHUmn

YCTpPOMCTBO KOHTPOJIS COCTOSHUA MOALUUMHUKA. . . . ... ... 128
HarpeBaTtenb MOAWMNMHUKOB . . . ... oo v ie e iinaesann 129
CncteMa NONOSIHEHUA CMA3KM . . . ..o oveeeneneenn... 130-131
BospgywHo-macnsHaa cucteMa cMasku .. .......... 132-133

FepmeTUYHbIE NPEUN3NOHHbIE [UCTaHLUNOHHbIE KONbLa
DNA WNUHAENEN CTAHKOB .« . . . . . o oot i i i e e eaa e 134-135
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6. BCMMTOMOTI'ATEJIbHOE OBOPYAOBAHUE

Konbuesble kannbpbl cepun GR

[peumn3noHHble N3MepUTENbHbIE Kannbpbl BHYTPEHHErO AnameTpa Bana

[na TOro, 4To6bl NPELN3NOHHbBIE NOALUMMHUKA KaYeHWs Ons
WnNuHOenen crtaHo4YHoro obopymoBaHus npuobpenu
yOOBNIETBOPUTENbHBbIE pabo4me xapakTepuCTUKK, Ba>kHO,
4TOObI OHWM VMMENM TOYHYIO MOCaAKy B OTHOLIEHMM Bana
n kopnyca. [Ansg OOCTUKeHUst TOYHOM Mocafkn Heobxoammo
TOYHO NU3MEPUTb HAPY>XHbIA AVaMeTp Bana WU BHYTPEHHUN
OnameTp Kopnyca.
Konbuesble kanmbpbl NSK cepumn GR cny>kat aTanoHHbIMA
kanubpamu AN U3MEepeHUs BHYTPEHHUX OnaMeTpoB
KOPMYyCOB C TOYHOCTLIO A0 0,001 MMm.

f—m —

CBoiicTBa

@ KOHCTpyKUMS KOMbLia 06ecnevmBaeT HaoeXXHble

napameTpbl LUIMHOPUYECKON KannbpoBKM.

@ TosLVMHa KoJbLia UCKIIIOYaEeT Bbi3blBaeMble B NpoLiecce
nsMepeHusa gedopmaumn.

® TepmoobpaboTka Npu N3roTOBIEHNUN KOMbLA

HeNTPanu3yoT BAVsSIHWE CTapeHns Ha pa3mMepsbl KosbLa.

@ To4Hasi KanmbpoBKka BO3MOXKHa Gnarogaps

NPELN3NOHHBIM N3MEPEHVAM, KOTOPbIE OTMEYEHbI Ha
kanubpax B eguHuuax 0,001 mm B HanpasneHnax X n'Y.

[MpuMeHsieMble NoALNMHUKN

abapuTHble pasmepbl (MM)

Macca
79 70 72 (kr)
69 BNR19 60 BNR10 62 Howmep
NN39 BER19 N10 BER10 N2 Kannépa d D B (NpumepHO)
NN49 NN30
— —_ 00 — —_ GR 26 26 75 20 0.6
02 —_ 01 — —_ GR 28 28 75 20 0.6
03 — — — 00 GR 30 30 80 20 0.7
— — 02 — 01 GR 32 32 80 20 0.7
— — 03 — 02 GR 35 35 85 20 0.7
04 —_ —_ — —_ GR 37 37 85 20 0.7
—_ —_ —_ —_ 03 GR 40 40 90 20 0.8
05 —_ 04 —_ —_ GR 42 42 95 20 0.9
06 — 05 —_ 04 GR 47 47 95 20 0.8
07 — — — 05 GR 52 52 100 20 0.9
— — 06 30 — GR 55 55 100 20 0.9
08 — 07 35 06 GR 62 62 100 20 0.8
09 — 08 40 — GR 68 68 110 20 0.9
10 50 —_ —_ 07 GR 72 72 115 20 1.0
—_ — 09 45 — GR 75 75 115 20 0.9
11 55 10 50 08 GR 80 80 120 25 1.2
12 60 — — 09 GR 85 85 130 25 1.5
13 65 11 55 10 GR 90 20 135 25 1.5
— — 12 60 — GR 95 95 140 25 1.6
14 70 13 65 11 GR 100 100 145 25 1.7
15 75 — —_ — GR 105 105 150 25 1.8
16 80 14 70 12 GR 110 110 160 25 2.1
— —_ 15 75 —_ GR 115 115 165 25 2.1
17 85 — — 13 GR 120 120 170 25 2.2
18 90 16 80 14 GR 125 125 175 25 2.3
19 95 17 85 15 GR 130 130 180 25 2.4
20 100 18 90 16 GR 140 140 190 25 2.5
21 105 19 95 —_ GR 145 145 200 30 3.5
22 110 20 100 17 GR 150 150 205 30 3.6
— —_ 21 105 18 GR 160 160 215 30 3.8
24 120 — — — GR 165 165 220 30 3.9
— — 22 110 19 GR 170 170 225 30 4.0
26 130 24 120 20 GR 180 180 230 30 3.8
28 140 —_ — 21 GR 190 190 240 30 4.0
—_ —_ 26 130 22 GR 200 200 250 30 41
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KoHycHble kanubpbl cepun GTR30
N3meputenbHble KOHYCHble Kanmbpbl Bana

MoawmnHmkn NN3OXXKR — 310 ABYXpSiOHbIE LIMNMHOPUHECKME
POMMKOBbIE MOALUMMHUKA C KOHUYECKUM BHYTPEHHUM OTBEPR-
CTVeM, 0B1adatoLLNE BbICOKOM MECTKOCTHIO 1 MOAXOAsLLME ANs
paboTbl B BbICOKOCKOPOCTHOM PEXMME, BCNeACTBUE Yero OHM
4acTO MCMOMNb3YIOTCA B LUMUHAENAX MEXaHUHECKMX CTaHKOB.
B npumeHeHnn gaHHbIX MOALIMMHNKOB BaXKHO, YTOObI KOHYC
BHYTPEHHEro OTBEpPCTUS MOALUMMHMKA B TOYHOCTM coBnagan
C KOHWYECKMM OTBEPCTUEM LUNMHAENS. KOHyC moawmnHmnka
(koHyc 1:12) noaBepraeTcst MPELUN3MOHHOMY KOHTPOSTO U U3ro-
TaBMBaeTCs C 0COOOM TOYHOCTLIO. KOHYCHBIN kanmbp GTR30
— 3TO Ka/IMbP, BHYTPEHHEE OTBEPCTME KOTOPOIrO 3aBEpLUAETCS
MNPELMN3NOHHBIM KOHYCOM, UOEHTUYHBIM KOHUHYECKOMY OTBEP-
CTUIIO MOALUMMHMKAL.

[ocpeacTBOM MexaHN4eckon 0bpaboTKM KOHyca LUNMHAOENS
07191 COOTBETCTBUSI STOMY KOHYCHOMY Kanmbpy obecneqmBaceTca
€ro TOYHbIN KOHTaKT C MOALLNMHUKOM.

CsoiicTtBa

@ TosLMHa KOJbLa UCKOYaET BbI3biBAEMbIE B MpoLecce
n3mepeHns gegopmMauym.

@ TepmoobpaboTka Npu N3roTOBMIEHNN KOJMbLIA HENTPaNU3yoT
B/IUSIHNE CTapeHns Ha pa3Mepsbl KosbLa.

Typ 1 Typ IT ‘ d ‘

ddy 29

i
AN K0Hyc1:12= %
i

A,
N

#do L

[abapuTHblE pasmepsbl

Macca
[NpryMeHsiemble Homep (Mm) (kr)
MOAWNMHUKN |  KanuGpa Tunel
d, d, D B L g (NprMepHO)
NN3006KR | GTR3006 I 30 31.583 70 19 — M3 x 0.5 0.5
NN3007KR | GTR3007 I 35 36.667 75 20 — M3 x 0.5 0.5
NN3008KR | GTR3008 I 40 41.750 80 21 — M3 x 0.5 0.6
NN3009KR | GTR3009 1 45 46.917 85 23 — M5 x 0.8 0.7 g
NN3010KR | GTR3010 1 50 51.917 90 23 — M5 x 0.8 0.8 %
NN3011KR | GTR3011 I 55 57.167 95 26 — M5 x 0.8 0.9 8
NN3012KR | GTR3012 I 60 62.167 100 26 — M5 x 0.8 1.0 g
NN3013KR | GTR3013 I 65 67.167 105 26 — M5 x 0.8 1.0 8
NN3014KR | GTR3014 1 70 72.500 110 30 — M5 x 0.8 1.3 g
NN3015KR | GTR3015 1 75 77.500 115 30 — M5 x 0.8 1.3 g
NN3016KR | GTR3016 1 80 82.833 125 34 — M5 x 0.8 1.8 é
NN3017KR | GTR3017 I 85 87.833 130 34 — M5 x 0.8 1.9 e
NN3018KR | GTR3018 I 90 93.083 140 37 358 — 2.5 g
NN3019KR | GTR3019 I 95 98.083 145 37 363 — 2.6 g
NN3020KR | GTR3020 I 100 103.083 150 37 368 — 2.7 5
NN3021KR | GTR3021 I 105 108.417 160 41 376 — 3.5 o
NN3022KR | GTR3022 I 110 113.750 165 45 381 — 4.0
NN3024KR | GTR3024 I 120 123.833 170 46 386 — 3.9
NN3026KR | GTR3026 I 130 134.333 180 52 396 — 4.6
NN3028KR | GTR3028 I 140 144.417 190 53 406 — 5.0
NN3030KR | GTR3030 I 150 154.667 210 56 426 — 7.0
NN3032KR | GTR3032 I 160 165.000 220 60 436 — 7.8
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6. BCMMTOMOTI'ATEJIbHOE OBOPYAOBAHUE

Kann6pbl GN Cepun GN30

Mpeun3noHHble N3MepuTenbHble Kanuopbl A1 0CTaTOYHOro
BHYTPEHHEro 3a3opa ABYXPSOHbIX LWINHAPUYECKUX POJIMKOBbIX

noawunnHnkos (NN30XX)

Mpn ycTaHOBKEe Ha Ban ABYXPSAHOrO LUMAVHAPUYECKOrO
PONMKOBOrO MOALWMWMAHMKA C KOHUYECKUM BHYTPEHHUM
OTBEPCTUEM BaXXHO CAeNaTb Tak, Y4TOObl KOHYC LUMNWMHAOENS
B TOYHOCTM COBMa C KOHUYECKUM OTBEPCTMEM MOALLMNMHMIKA,
a Takxe ybeauMTbCa B TOM, 4TO MOCNEe MOHTaxa byaeTt
Mosy4eH >kenaemblin pagualibHbIA BHYTPEHHUI 3a30p.

Ecnn npucyTCTBYET YpPE3MEPHbIN OCTATOYHbIN PaananbHbIn
BHYTPEHHWUI 3a30p, TO rAaBHbIN Ban OyaeT NOOBEP)XEH
HEKOTOPOMY BUEHMD, U NoCTpagaeT TOYHOCTb pPaboThl
obopynoBaHVs. ECn 3a30p OKaXKETCH CIMLLKOM ManeHbKMM,
TO, HECMOTPS Ha HeOOMbLUME U3MEHEHUS NN OTCYTCTBUE
BCAKNX U3MEHEHUN >XXECTKOCTU, HAa4YHEeTCs n36bITOHHOE
TENMOBbIAENEHNE, N YCTaNOCTHast OONMOBEYHOCTb KaveHns
cepbesHo cokpatutes. (Cm. cTp. 155).

B cBs131 ¢ COBPEMEHHbBIMN TEHAEHLMSIMU YBENMHEHNST CKOPOCTM
1 TOYHOCTW onepauunii HeobxoaMMO TLAaTENbHEE KOHTPOIMPO-
BaTb OCTaATO4YHbIA pPafnanbHbI BHYTPEHHWI 3a30p. PaHblue
MeTOb! U3MEPEHNS PaaNaNbHOro 3a3opa Oblv O4eHb CIOXKHbI-
MU 1 TPEBOBaM BbICOKOW KBaNMUKaumn.

Kanmbpbl GN, paspabotaHHble komnaHvern NSK ans nsmepenuin
OCTaTO4HOrO pPaavanbHOro BHYTPEHHErO 3a30pa ABYXPSAHbIX
LUMNMHOPUHECKX PONMMKOBBIX MOALLMMHMKOB, YMPOLLIAOT MOHTaXK
MOALLMMHMKOB W MOBbILLAIOT Ero TOYHOCTb.

(McnonbsoBaHve kanmbpoe GN Takke TpedyeT NPUMEHEHUS
Kannmbpa Ons U3MepeHust LUMINHOPUYECKOro BHYTPEHHErO
OTBEPCTUS.)

126 NSK

XapakTepucTukm

@® B03MOXXHOCTb NPOBEAEHNA NPOCTbIX, HAAEXKHbIX
N TOYHbIX N3MEPEHWIA.

@ Bosblue He HY>KHO NPOV3BOAUTL CNIOXKHbIE BbIYNCNIEHMS
OJ151 NONPaBOK Ha B3aMMHOE BIUSIHME HapPY>XHOro KOsbLia
1 Kopnyca.

@ MOXXHO N3MEPSATb Kak MNOJIOXKMTENBHbIN, Tak
1 oTpuLaTebHbI 3a30p (NPeaBapUTENbHOE HATSXKEHME).

® TOYHOCTb M3MepeHUn gocTuraetca 6narogaps ToMy, 4TO
Bce Kannbpbl GN BbiBEpPEHbI AN U3MEPEHNS AaBIIEHNS.
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Tun I Tun II
| L | |
- = ;
M= ke 5 B
[abapuTHble pasmepbl Macca
MpuMeHsieMble Homep (M) (kr)
NOALUNIHNKI Kanmbpa Tunsi
D B L (NpYMepHO)
NN3007 GN3007 I 102 23 292 1.3
NN3008 GN3008 I 108 23 297 1.4
NN3009 GN3009 I 115 23 305 1.5
NN3010 GN3010 I 120 23 310 1.6
NN3011 GN3011 I 131 26 324 2.1
NN3012 GN3012 I 138 26 329 2.2
NN3013 GN3013 I 145 26 335 24
NN3014 GN3014 I 156 30 347 3.0 %
NN3015 GN3015 I 162 30 353 3.1 S
(]
NN3016 GN3016 I 175 33 374 4.2 g
NN3017 GN3017 I 185 33 381 4.3 8
NN3018 GN3018 I 195 35 393 5.2 g
]
NN3019 GN3019 I 204 35 399 5.6 =
NN3020 GN3020 I 210 35 411 6.1 ldI:_J
NN3021 GN3021 I 224 39 419 71 g
NN3022 GN3022 I 233 44 433 8.5 §
NN3024 GN3024 I 254 44 470 7.5 8
NN3026 GN3026 I 280 50 492 9.5
NN3028 GN3028 I 289 50 500 9.5
NN3030 GN3030 I 314 54 520 12
NN3032 GN3032 I 329 54 540 13

NSK | 127



6. BCMMTOMOTI'ATEJIbHOE OBOPYAOBAHUE

YCTPOMNCTBO KOHTPONA COCTOSAHMA nogwnnHukos NB-4

llcnonb3oBaHne MUKPO3NEKTPOHVKI B YCTPOWCTBE KOHTPONS
COCTOSAHMS noALmnHMKOB NB-4 (yCTpOMCTBO MOHUTOPUHIa
Bnbpaunn) obecneymBaeT ero nopTaTUBHOCTLb.
BbICOKOUYBCTBUTENBHBIV MPUBOP C MHOXXECTBOM BCTPOEHHbIX
GYyHKUNI nomoraeT 6bICTPO U HA[LEXHO ONpefAenuTb
BMbpaunm HeobblHHOrO xapakTepa B MOAWUMAHUKAX WUn
CTaHKax M COOTBETCTBEHHO MpenynpeanTb BO3MOXXHbIE
MOMIOMKM.

CsonctBa

@ Bubpaummn n3aMepsIoTcs 1 3anvcbiBaloTCH, a 3aTeM
BbICBEYMBAIOTCA Ha 3KpaHe B (hopMe curHana
(3anucbiBatoTcs MK nnn gpyrum yCTpONCTBOM).

® Orunbatowasn dyHkums NB-4 no3BosisieT onpenensts
NOBPEXAEHNSA AOPOXKKN Ka4EeHNS NOOLLINMHNKA.

OcHoBHon 6nok NB-4 Py4Hoin gatumk
CBeToBOW curHan JKnpKOKpUCTaNIMYeCKmnii akpaH
JlamMnovka Ha4nHaeT OTpaxkatoTcs AaHHble BUOpaLmn.
Murath npy Hanmmnm \ TakxKe OTPaKatoTCH HU3KOoe
[edeKTOoB B NOALLMMHUKE. HanpsbkeHne akKyMynsTOpHON

6arapen, BxogHasi MOLLHOCTb
MepekntovaTens MyHKUMA 1 BbIOOP MMKOBOMO pPexumMa.
[ns BoiGopa KoHTpONA —
CMeLLIeHSi, CKOPOCTU

NN YCKOPEHUS.

Knasuwa yaep>xaHusi

OTparkaemble Ha KK

oucnnee BUOpaLMOHHbIE

[laHHbIE YAEPKVBAIOTCS. PyuHoit BuGpoparmk
BbiCOKOHaCTOTHbIN BbIXOAHON
curHan obecrne4vBaeT paHHee

MepekntovaTens pexnmos

[ns Beibopa —_—
CpefHeKBafpaTUHECKNX

il HVe M Mbl
3BYK B1OpaLMN MOXXHO H APy

NIV MKOBBIX AaHHbBIX
YCIbILUATS NPV 4acTHAx CTaHKa.
Mepeknioyatens 1CMOSIb30BaHNN HaYLLHUKOB
YyBCTBUTEILHOCTYU —_— 1 PErynsATopa yCeuneHms.
[ns BoIbOpa BbICOKOrO
NN HU3KOIO YPOBHS
HYBCTBUTESIBHOCTH MopT BbIBOAA AAHHbIX
NN BbIKNIOYEHNS

1 BbIXOAHOMO curHana

OTparkaeT nMbo konedaTenbHbI
curHan Bubpauum, nbo
orvbaroLmin curHan.

CnpanbHbIii NpoBogA,

HesanyTbIBaOLLMIACS 3NaCTUYHbBIN kabenb MOXHO
1CNoMb30BaTh AN COeANHEHNS BUOPALIMOHHOMO AaT4HmMKa,
VN MOXKHO MOAKIIOHaTb HANPAMYHO K OCHOBHOMY KOPMYCY.

P o

Qa ) ]
CnupanbHbI NPOBOA,

MOAK/IHOHEHHbI

K PyYHOMY NMPOBGHUKY

OcHosHoi 6510k NB-4,
NOACOEAVNHEHHDII

: K py4YHOMY
[ oNonNHUTENbHBIN 3aPUKCMPOBaHHbIN AaTHnK BMOPaLMOHHOMY
Vicnonb3yeTcst MarHUT Un BUHT (BOAOHENPOHNULIAEMbIE) [aT4nky

128 NSK
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HarpeBaTenb noawnnHNKOB

HarpesaTtens noAWMNHNKOB BbICTPO 1 PaBHOMEPHO HarpeBaeT
NOALMMHUK ONS MOCNenytoLwen YyCTaHOBKM B LWNUHAENb, HYTO
MO3BONAET MPOBECTV OMNepaumio MOHTaXka 6e3 1CNonb30BaHNS
mMacna. Harpesatenb Takxe MOXHO MCMOb30BaTh 4S9 Harpesa
HE TOMIBbKO MOALUMMHNKOB, HO 1 OPYrX AeTanel Kpyrion opmsl,
TaKMX KaK LLIECTEPHM.

CsoiicTtBa

@ BbICTPbIN 1 paBHOMEPHBIN Harpes

@ [1ns Harpesa He TpebyeTcst Macsno, B CBA3U C YEM
coxpaHsieTcs Ynctota paboyero mecTa

@ [NooxoanT onga ropsye Nocagky NOALWNMHUKOB U OpYrnx
getanen kpyrnon opmbl.

YpobHast ans CNonb30BaHNUSA NaHesb ynpasieHus

Brnarogaps CBEPXKOMMAKTHOMY BbICOKOYYBCTBUTENBHOMY TEMMepa-
TYPHOMY [aT4vKy HarpeBaTe/lb MOKa3blBaeT TOYHYHO TemnepaTtypy
B PEXVMe peasibHOro BPEMEHM Ha LIMDPOBOM SKPaHE HE3aBUCKMO
OT CKOPOCTW Harpesa Wi 30HbI 0B6HaPY>KeHNS.

HarpeBsatenb HaumHaeT 1 npexpaLLiaeT paboTaTb OT HaXKATVISH KHOMKY.
Tarmep MOXET ObITb YCTaHOBNEH MakcMyM Ha 100 MUHYT.
*CTaHOapTHO M3aenne OCHaLLEHO BHELUHUMK mopTamMn BBOAa/
BbIBOAA OaHHbIX OJ151 ANCTAHLMOHHOMO YMPaBEHNUs], YTO TakxKe
0aEeT BOSMOXHOCTb MOAK/MOYEHNS K OBLLMM aBTOMAaTnU3npOBaH-
HbIM CHCTEMaM KOHTPOS.

Bbicokuii ypoBeHb 6e30nacHoCT

HarpeBaTtenb aBTOMaTU4ECKN HEMELNIEHHO MPeKpaLLaeTcs, ecnm
HarpeB ycTaHaBMMBaeTCs 6e3 MOAKMIOYEHNS daT4mKa TeMnepaTypsl
WA B Clly4ae BbIXOAA YCTPOMCTBA U3 CTPOS.

COBMECTMMOCTb C pPasfnuYyHbIMU pasmepamun BHYTPEHHErO
anameTpa

Mpv BbIBOPE MHAOYKLMOHHOMO CTEPXHS, KOTOPbI COOTBETCTBYET
OTBEPCTUIO MOALIMNHMKA, OAVH HarpeBaTeSlb MOXHO MCMOMb30BaTh
[N NOALIMMHNKOB Pa3HbIX PasMepOB.

ABTOMAaTNYECKOE HarpeBaHne Npu ONTUMasIbHbIX YCIOBUSIX
OneKkTpnYecke CBOWCTBA U3MEHSOTCS B 3aBMCKMMOCTM OT Tuna
NOALWWMHMKA W WUCMOMb3YyeMOro UHOYKLUUOHHOIO CTEpPXXHS.
Harpesatenb aBTOMatv4ecku onpenensieT 3T U3MEHEHMs
1 ONTUMASIBHO MoJAaeT Tenso.

TakKe B CBSA3M C TeM, YTO BbIXO[, Tersa MOXHO HacTpavBaTb OT
50% po 100% c warom B 10%, HarpeBaTeNb haeanbHO NOAXOAUT
AN HarpeBa AeMKaTHbIX MOALNMHUKOB, KOTOPbLIM TpebyeTcs
MOCTENEHHbI HarpeB.

Q
s
I
o
1]
s
>
Q
Pa3mepbl KpuBas HarpeBa (npumep) S
o
[}
01 1 0/01 20 Tun/MoLHOCTb g
O'I 'IO 100 | 6307 [6312 6305 6316| 6318 6320 0
—_ Yacrora | =
1KVA nepemeHoro Toka 50/60 Iy | ‘ ()
3 / =
2P e | 3 ©
0120 5d | =
Yacrora R / o
1KVA nepemexHoro Toka 50/60 Iy o2 | / s
S g ® = o
2 I =
T— Q Paamepbl MPUMEHSIEMbIX MOALINMHUKOB é % . ;// 8
NSK Makc. 200 MM & S 7T
] o ERY | /
] — g |
H 8 I 20
3 = [/

PapuanbHble
LIAPUKOMOAWMIHIKY

— - — CrepxeHb 15Mm
® — — — Crepxets 25mm |

297 Mm

Crepxets 35mm

| | |
1 2 3 4 5 6
470 vm ‘ 175 Mm Make. 12 kr

573 mm Mepuiog Harpesa, MUH.
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6. BCMMTOMOTI'ATEJIbHOE OBOPYAOBAHUE

Cuctema nononHeHusa cmaskun FINE-LUB II

[Jo HepaBHero BpPEeMEHW [ONsg CMa3ku wWnuHaenemn
nprYMeHsanacb BO3AyLIHO-Mac/sHas cMaska UM MachnsHbli
TymaH. B pamkax o6uwemMunpoBOn 3afadvn COXpaHeHus
oKpyXawuen cpefbl TPebylOTCS HOBble CUCTEMBbI,
YMEHbLUaKLMe ypoBEHb WyMa W pacnbiieHnsa machna,
CMOCOBCTBYIOLLME SHEPrOCOEPEXXEHNIO 1 MOAAEPKNBAIOLLINE
YUCTYHO OKPY>KAIOLLYIO CPeqy.

B oTBeT Ha Takyto noTpebHoCTb, koMnanust NSK paspaboTtana
cuctemy cmaskum FINE-LUB II, nepsyto B Mupe cuctemy
MOMOJIHEHVST CMa3KN A1 BbICOKOCKOPOCTHBIX LUMMHAENEN
CTaHKOB.

FINE-LUB II nogaeT Hebonblloe KONMYECTBO CMasku B BbICOKOCKOPOCTHOM MOALMMHMK Yeped paBHble UHTepBanbl U yoanseT
CTapyto cMasky. B kopryce pacnonaraetcs NPoOMeXXyTOYHOE KOJbLO OMTUMANbHON DOPMbI AN XpaHeHUst cmMasku. Ha ocHoBe
Takom TexHonormm paboTaeT nepBas B MUMPE CUCTEMA MOMOJSIHEHUST CMA3KM AN BbICOKOCKOPOCTHbIX LWMWHAENEN CTaHKOB,
KOTOpas 0becneymBaeT yBEMMUYEHNE CpoKa Cy»Obl 060PYA0BaHMSA. OTO PEBOSIFOLMOHHOE U3OENNE MOHOCTHIO TPaHCHOPMUPYET
KoHuenumio cmagku. FINE-LUB I npeacTaBnsieT HOBbIM TUM CMasbiBaHUst — 6oiee ObICTPbIN, TOYHbI 1 YOOOHbIN.

XapakTepucTuku

Bonee onutenbHbI CPOK CNy»6bl KOHCUCTEHTHOW CMasKu
Cpok cnyx6bl CMasky COCTaBNSeT HECKONbKO COTEH
4acoB MpW NOCTOSAHHOM BpalleHun Ha ckopoctn 1.8M d n
(koHyc 40, 20 000 ob6op./muH). Cuctema FINE-LUB 1T
Obina pagpaboTaHa C TOW Lenblo, 4TO6bI Npu nogade
COOTBETCTBYIOLLIErO KONMMYECTBA CMa3Ku, B 3aBUCUMOCTU OT
CKOPOCTW BpalleHUst 1 pasMepa MOoALMNHUKA, n3bexaTb
3aefaHnst NoALNMHMKa 1 TemM cambiM obecnednTb 10 000
4yacoB 6ecnepeborHoi paboTbl He3 TEXOOCNY>KMBAHUS.

MexaHn3m nogaym cmMasku B NOALMMHUK

MonepeuyHbIil paspes WwnuHaens

Mononxsemas
cmaska

Kaxaska
NS XpaHeHus
ypansiemon
CMaskun

Mpomexy-
TouHoe
KOMbLIO Anst
ynaneHus
cMasku

BbICOKOCKOPOCTHOMN
PafnanbHo-ynopH.Ii MOAWMIHIAK

130 NSK

KoHTposb ypaneHns cmMasoyHoro martepuvana gias npepot-
BpaLLleHns Nogbema TeMnepaTypsi.

[MNogada Ype3MepHOro KoMMYecTBa CMaski BHYTPb MOALLINM-
HVKa MOXXET MPVBECTU K MOBbILIEHWIO TemnepaTypbl. YTobbI
n3bexatb atoro, B cucteme FINE-LUB II npenycmoTpeHo
BCTPOEHHOE YCTPOMCTBO, KOTOpOe obecrnevnBaeT nogady
COOTBETCTBYHIOLLIErO KONMMYECTBA CMa3KU.

dopma nogLnnHmKa,
paspaboTaHHOro
crneynanbHO

011 ICNONb30BaHUs

C CMCTEMOW NOMOJSIHEHNS
CMasKu

® MeTopf NONOHEHUSA CMa3Kn

HebonblLloe KONMYeCTBO CMa3KM MOAAETCH BO BpaLLatoLLMACS
MOALWWMHUK Yepe3 paBHbIE MPOMEXYTKM BPEMEHUN 4epe3d
OTBEPCTUS O CMa3KK, PacrofioXKeHHbIE OKOJSIO OOPOXKKMN
Ka4eHusi Hapy>KHOMO KosbLA.

YT10Obl M36exaTb MOBbILIEHWS TeMnepaTypbl MOALUNMHMKA,
cmaska nogaeTcs B HEOOMbLUMX KONMMYECTBax.

® MeTopf yoaneHus cMasku

[MpOMEXXYTOYHOE KOSMBLIO CrieumansHOM hopMbl Ans yaaneHus
CMa3Ku, pacrosioXXeHHOe Ha PacTOYeHHOM CTOPOHE MoaLLmm-
HWKa, HanpaBnseT CTapytdo CMasKy B KaHaBKy 0S8 XpaHeHus,
npeaoTepaLlas ee nonagaHne obpaTHO BHYTPb NOALLMMHMKA.
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YacTb 2 ‘ YacTtb 3 ‘ l~Iacn:4‘ Yactb 5

YacTb 6 YacTtb 7 ‘ YacTb 8

Pasmepbl

%

MopT noaknto4eHns
Bo3pyxa 2 (Rc1/8)

102

Bosayxa 1 (Rc1/8)

(136)

50

MopT nopknto4eHNs

+ '+

6.5

Bbi6UTLIN HOMEP

102

115

Homep mopgenn

-

BbII'IyCKHOe oTBEepCTUE ANs CMaskn

= (M8x1)

ViHavKaTop YpoBHS (OIS KOHTPONS
OCTaBLLErocs KONNYeCcTBa CMasKy)

3arnywka
NS NONOSHEHVS
cMaski

Aatunk
naBnexus

4-¢7
(YcTaHoBO4HOE
OTBEPCTUE)

ANt CMasku

BeinyckHoe oTBepcTUe

TexHu4yeckune XapaKTepucTtuku

EGU 2P1

4P2

[Opa nopta P1

YeTbipe nopta P2

EGU 6P1

LLlecTb nopToB P1

MyHkT TexHN4ecKne xapakTePUCTUKN
[aBneHve nogaqm _
BO3MYXA 0,25-0,4 MMa
Konm4ecTBo Bblaensemon
VBRI 0,01 nnm 0,02 / NoAWMNHKK B psigy

EmKoCTb pesepByapa

200 kyb.cm

DyHKUWSA KOHTPONSA

KonunyecTBo ypansiemon cmasku
(ky6.cMm/umKkn)

KopoBblili Homep

OnpefaeneHne KonM4ecTsa OCTaBLLENCS CMasKy,
[aBneHys (MpoBepKa yBeNMYeHsl JaBneHws)

[nuHa Tpybonposoaa

2,5 M unn meHee

0.01

P1

Tun cMa3o4Horo
Marepviana

Cwmaska MTE

0.02

P2

Cxema cucrtembl

LWnuHaens

Yeunutens wnuHoensa

Curhan CKopocTn
BpallieHunsa

T Mononkenue cMaskm i Pacyet nnTepeanos
NONOAHEHNS CMa3KK

\ CurHan K nonosHeHuo
[

YctpoiicTBO
nonosHeHns Bospyx ans Bepywiero
CMasku nayHxepa
200 kyb.cMm
cMa3ku
Boznyx ans
Jatunk ypoBHs [Latunk pesepsyapa
cMasku [aBnexHns BbICOKOMO
[aBneHus

3neKTPOMarHnTHeIi

naBneHM“{ -

Latumnk
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KnanaH
1
7 YcTpoiicTBo Yncnosoro
CTOYHMK @ nporpaMMHoro
noAaun Bosayxa ynpaenieus
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6. BCMMTOMOTI'ATEJIbHOE OBOPYAOBAHUE

B BosaywHo-macnsaHasa cuctema cmasku FINE-LUBE

XapaKTepucTukmu

B obnactu MalNHOCTPOEHNA NPOOO/MKAETCA BHEOPEHE TEeX-
HNYeCKNX NHHOBALUWNOHHbLIX CACTEM U yCTpOVICTB. Tenepb,
HanpuMep, WNUHOEeNN paboTatoT ¢ Bonee BbICOKOW CKOPO-
CTbtO, YeM paHblle. B cBs3u ¢ 4eM, OrpoMHoe 3Ha4deHune
oTBOANTCA pa3p360TKaM, CBA3aHHbIM C yCOBepLUEeHCTBOBAHN-
eM noawnnHMKoOB 1N MeTogoB CMas3Ku, CI'IOCO6CTBerLLI,I/IX
BbICOKOCKOPOCTHOWM paboTe 06opya0oBaHus.

Komnanua NSK 3HaunTenbHO yCOBEPLLEHCTBOBANA CUCTEMBI
BO30yLUHO-MacC/ISIHOM CMa3ku 1 060pyA0BaHME Moaaqn Macha.
B 1984r. NSK BbinycTufaa Ha pPbIHOK CUCTEMY BO3LYLLHO-
macnaHon cmasku FINE-LUBE, koTopas u B HacTosLlliee
BpPeMs MpPooJrKaeT monb3oBaTbCs ycnexom. Cucrtema
FINE-LUBE co BpemeHem popabaTbiBanack 1 6bl1a npuHATa
K MCMOMb30BaHNIO HA MHOMMX CTaHKax, 3acCiy>KVB penyTaumo
4pe3BbIHaNHO 3MMEKTUBHOMO 1 BbICOKOHAOEXHOMO NPOoAyKTa.

FINE-LUBE 3aHumaeT Beayllyto MO3MLUUIO Ha pPbliHKE
BO3YLUHO-MacnsHbIX CUCTeM cMasku. Cuctema cocTouT
13 Hacoca, cMecuTensa 1 Bnoka ynpaeneHus. BCTpoeHHble
npenoxpaHnTenbHble ycTponcTBa obecnednBaloT elle
BOMbLLYIO HAAEXHOCTb.

B HacocHbinn arperat OAEM

Bak Bnok ynpasnenus  [laruk asneis yKI‘_'I";::;eHMﬂ
[nepexntoyatent KONMYECTBOM
ypOBHSI)
M
= Hacoc D:l. p Conno ¢1.0
N\
Tamaik CmecnTenbHbIi
TRBEHMS S
HacocHbin
A arperat
Cxarblit —=
BO3AYX OunbTp

[Mepbl npeaoCcTopoXXHOCTH]

@ //ICNoNb3yNTe YACTLIN 1 CYXOWM CXaTbI BO3OYX NOL AaBNEHNEM
0,2~0,4 MMMa.

@ //ICNOonb3ynTe CBEXYIO HYNCTYIO CMa3Ky C KOS(MMDULIMEHTOM BA3KOCTU
MOC VG 10 nnm Bbiwe. C ocoboi TAaTenbHOCTbIO N3berante
3arpsAsHEHNS CMa3KM, KOTOPOE MOXKET COKPaTUTb CPOK CIy>XOb!
obopyaoBaHus.

@ TLaTensHO BblbMpariTe Ka4eCTBEHHbIE MacIONPOBOAb! A1
1CMONb30BaHNA MEXAY HaCOCOM 1 cMmecuTenem. Ecnmn gnvnHa
MacnionpoBoaa NpeBbilLaeT 5 M, 06paTUTECh 3a KOHCYbTaumen
B NSK, 00 Ha4ana ncnonb3oBaHust.

@® [1nnHa macnonpoBoga OT CMecUTeNs A0 WNMHAENSA He A0MmKHa
npesbiwatb 1,5-5 m.

Bnok ynpasnenus

& 10 190 10
s [laTunk faBneHus cMasku
yan }
Aok pabnerua f’rrﬁimi‘#ﬁ LLlecTepeHyaThlit Hacoc
B031yXa i: g€ e : >
topsguo )| [T | Ao
(RC1/4) q [ﬁ g Zsze cTve: . 8.
MopT coemuHeHMs: 1 S
npososa ; i MopT NoAayv cMaski
g6/ =] | ¢ -
5] & AN o N
Pene gasnenns |t NS ol 4ty Qunbtp
BO3fyXa T T———
11‘3% g
JlaTunk ”g =)
0BHA L
¥ i |
[ £ ol
BcacbiBaHue
CMa30yHbIN 22
pesepsyap
XapaKTepuctTunku

- Arperat OAEM npenctaBnseT cobon HeaaBHO paspaboTaHHbIN
LecTepeH4YaTbii HACOC C HU3KNM KO3MMDULIMEHTOM BASKOCTU.
(OdvnanasoH pabodyen BaskocT cmasku: 10 - 68 cc1/°C)

- [Ins 3apaHvs cMa304HbIX MHTEpBanos B 1, 2, 4, 8, 16, 24,
32, 48, 64 nnn 128 MUHYT MPUMEHSIETCS CneymabHbIi 610K
ynpaBneHusi.

- CTaHOapTHble NpeaoXpaHnTeNbHbIE YCTPOMCTBA BKIIHOHAIOT:

@ [aTt4nk ypoBHS CMasKu

@ CwurHan HapyLIeHUs SHeProCHabXeHIs

® Pene naBneHvst Bosgyxa

@ [at4ik gaBneHnst cMaskm

132|NSK

Homep mopenu:
OAEM (C 610KoM ynpaBneHus)
OAEM-N (Bes3 6n0ka ynpasneHus)

- CMasblBaHve: Macno NS BbICOKOCKOPOCTHbIX
WNUHAenen nnm TypbuHHoe Macno

- OnekTponuTanHue: 100 B

- BmecTuMocTb pesepByapa: 2,7 n

- OnTManbHbIA ypoBeHb Macna: 1,7 n

- KOMNOHEHTBLI HAaCOCHOro arperata: 610K yrpaBieHns), JaT4mK
JaBneHs Bo3ayxa, AaT4nK OaBeHNs CMasKu U MoMiaBKoBbIN
nepeKsoYaTerb.

Komnanuna NSK Takke npepnaraet 60/1ee SKOHOMUYHbIN
HaCOCHbI arperar, ogobpeHHbin EC 1 noayYmBLIMI OTMETKY
CE Mark.

[aHHbIN HAaCOC MOXKET YNPaBASATECA UCKIIKOHUTENBHO NMOCPE-
CTBOM HaLLero 6110Ka ynpasieHnst Uimn e nporpamMmMnpyemMbim
KOMaHA0anNMnapaToM CTaHOYHOrO O60PYAOBAHMS.
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XapaKTepucTunkm
o Homep T1na Konmnyectso L A p B
- [NopLHeBOM KOHTPOMb A48 nojadvn HeboNbLUMX, (UKCUPO- BEHTUNEI!
BaHHbIX MOPLMIA CMa3o4HOro matepuana. MVF1 1 42 10 22 21
- Mo>xHo BblbpaTh 06bem nogaym B 0,01, 0,03 1 0,06 cm® Ha xof. MVF2 2 64 9,5 45 21
Konm4ecTBo BbIMYCKHbIX OTBEPCTUM 1 OObEM NOJAYN CMa3KM MVF3 3 86 8 70 21
MO>XXHO BblbVpaTh B 3aBUCUMOCTU OT UHAUBUOYAbHbBIX MVF4 4 108 6,5 95 29
TpeboBaHMIn aKCnyaTaLmn. MVF5 5 130 5 120 21
MVF6 6 155 5 145 22,5

MpumevaHns:

() Ecnu obbem nopayn cmasku coctaBnset 0,01cmd,
MCnonb3yTe 3arnylwKky otbopa Bo3gyxa ANs npoLeayps
oTH0Opa BO3AYXA.

Ecnn o6bem nogaqn coctasnset 0,03 cm® nnm 0,06 cm®
OTKpOWTEe KnamaH oTbopa Bo3fyxa BMECTO 3arfyLlku
oT6opa Bo3ayxa.

(?) Ecnn obbem nogayn coctaenset 0,03 cm® nnn 0,06 cm®
yCTaHOBWTE BO BPEMs onepaumy knanaH oTbopa Bo3fyxa
B yKa3aHHOE MOJIOXKEHME.

OGnem nopasin Bbl6UTbI HOMEp

KopoBbI1 Homep

(cm¥/xop)
0,01 1 P1
0,08 3 P2
0,06 P3

B [lononHuTenbHbIE AeTanum o6opyaoBaHnA
[AaTunk paBneHuns]
OAG
- Cneum 3a MNoBblLLEHVAMIN JaBNeHNA
BO3Ayxa 1 CMasKkK, a Takxke JIHobbIMM
nepenagamMmn gaBrneHnsa CMa3kn.
(YctaHaBnmBaeTcst Ha OAEM)

[AaTunk macna-so3nyxal
- [Jatunk macna-so3gyxa obecrneqmBaeT |
BO3MO>XHOCTb MOBbILLEHNA HaOEeXHOCTUN
paboTbl BO3AYLIHO-MACNSHOM CUCTEMBI
CMa3ku, MOCPENCTBOM KOHTPONMPOBA-

HS MaCnsaHbIX 4acTul, nonagatoLmx n3
CMECUTENS B MOALLMIMHUK.

- YCTPOMCTBO MOXHO YCTaHOBUTb MO3XKE
Ha Y)KE UMEIOLLIYIOCS CHCTEMY BO3[YLLIHO-
MaCnsHOWM CMa3Kku, NMOACOSAVHUB ero
K BO3AYLLUHO-MacnsHOMY TPybonpoBOLY.

[MacnsHbin unbTp]

OAV-02/03

- OUABLTPbI YOANSOT U3 CMasKku Mefkve
MOCTOPOHHNE HYacTULbI.

- BbinyckatoTcs gga tuna:
3MKM 1 20 MKM.

[KnanaH ot6opa Bo3ayxal

OAV-01

- KnanaHbl oTbopa obneryatoT NpoLece
oTbopa Bo3dyxa Nocne oTCoenMHEHVIS
CMa304HbIX IMHUM ANg yxoaa 3a cMa-
304HbIM MaTepnasioMm.
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6. BCMMTOMOTI'ATEJIbHOE OBOPYAOBAHUE

fepMeTnYHbIe NPELU3NOHHbIE ANCTaHLUMOHHbIE KOJbLa
ONA WnuHaenen cTaHKoB

Mpumep KoHUrypauun

JlabupuHTHas cTpykTypa

ﬂ,MCTaHLI,MOHHOe KOJIbLO C YNJIOTHEHNEM

o1 1 1 o

BI:II'IyCKHOE oTBEpPCTNE ANA Macna

Pasmepsbl (Cepus 19)

XapaKTepucTukm
PaHblue ang npenoTBpalleHns nonagaHnsa MOCTOPOHHMX YacTuL,

B MNOALMMNHUK LWNWHAENS UCNONb30BaNnUCb NabUpuHTHbIE
konbua. OgHako B CBS3M C TeM, YTO 3a30p MexXay BHYTPEHHUM
1 Hapy>XHbIM KOJMbLLAMW BENNK, MOSHOCTbIO MpefoTBpaTuTb
nonagaHne NOCTOPOHHMX YacTul, cnoxxHo. KomnaHum NSK
y0anocb Cy3uTb MPOMEXYTOK MeXAy HUMK NOCPEeACTBOM
MPUCoOefNHEeHNsa YNNOTHEHUA K OUCTaHUMOHHOMY KOJIbL.
[BoViHas CTpykTypa NabUpUHTHOIO Kofblia U YyNNOoTHEeHne
YNyHLWaoT HaOEeXKHOCTb AMCTaHUMOHHOMO KOsbLia.

@ HanpaBneHHOCTb Ha COXPaHEHME OKPY>KatoLLEN cpeabl
YNAOTHEHMA NPeaoTBPAaLLAOT YyTEYKY CMa3Kum

@ [10BblLLEHHAsA HAOEXHOCTb
[pn cmasbiBaHWUM KOHCUCTEHTHOWM CMa3KOW OBYXCOMHas
CTPYKTYpa nabUpUHTHOrO KonbLia 1 ynaoTHEHWE obecneyn-
BalOT BbICOKYIO COMPOTUBAAEMOCTb MonagaHuio Mol
N OXNaauTENBHOM XXUAKOCT.

Ha pucyHke cneBa nokasdaHa KOHgurypauus ¢ TPOWHbIM
YNIOTHEHNEM — NaBUPUHTHOE YNIOTHEHWE, KOTOPOE COCTOUT
M3 CTOMOPHOW KPbIWKKW N AUCTAHUWOHHOIO KOfblia,
BHYTPEHHErO KOJMbLa C MEPBbIM YMNOTHEHMEM, a TakxXe
MPELM3MOHHOI0 AUCTaHUMOHHOIO KOJbla C OOMNOSHUTENBHBIM
BCTPOEHHbIM NABUPUHTHBIM YNIOTHEHMEM.

BHyTpeHHUI Hapy>kHbliii ®dacka
CrpaBodHbIl HOMEP FMgA%TD ¢d nMa?/lyeTp ¢D LAz 2 b, D, AVCTAHLVIOHHOTO
(Mm) (Mm) (M) (M) (Mm) KonbLua r (Mm)

X30-MTV19 30 47 10 34.3 43 0.3
X35-MTV19 35 55 10 39.2 50.5 0.6
X40-MTV19 40 62 10 46.4 58 0.6
X45-MTV19 45 68 10 50 63.5 0.6
X50-MTV19 50 72 10 55.2 67.4 0.6
X55-MTV19 55 80 10 61.7 74.6 1

X60-MTV19 60 85 10 66 80 1

X65-MTV19 65 90 10 1.7 84 1

X70-MTV19 70 100 10 77.5 93 1

X75-MTV19 75 105 10 82.2 98.5 1

X80-MTV19 80 110 10 87.5 103 1

X85-MTV19 85 120 10 94.8 111.6 1.1
X90-MTV19 90 125 10 98.8 118 1.1
X95-MTV19 95 130 10 103.8 122.8 1.1
X100-MTV19 100 140 10 111 131 1.1
X105-MTV19 105 145 10 116 135.4 1.1
X110-MTV19 110 150 10 121 140.4 1.1
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BbinyckHoe
oTBeEpCTME
415 Macna

(B aBYx MecTax)
03

[JlucTaHumoHHoe
K0fbLi0
¥ HapyXHoro

Kofblia

[lucraHumonHoe
KonbLO
y BHYTPEHHEro

Konblia

Cneundukaymns
YnnoTHeHune
BngS
N
1|14
A
g | | &
a| & 8| <
AN A8 = AN

Cuctema ob60o3Hau4yeHuin

X[68]- MTV 10

Mpumep:

O603Ha4eHune
AUCTaHLMOHHOIO
KoJsbLa

HoMuHanbHbI BHYTPEHHUIA

avameTp

Pasmepbl

10: Cepusa 10
19: Cepus 19

0O603Ha4YeHne TMNa

MaTepma.n N3roToBneHnsa

BHYTPEHHEro Kosnbua

[VMCTaHLIMOHHOTO KOMbLia SUJ2
HapyXXHOro KosbLia

Marepuan uroTosneHus

[VMCTaHLIMOHHOTO KoMbLia SUJ2

Marepuan
YMNOTHEHNS

Hutpunosas peanHa,

SECC

Mepbl NPeaoCTOPOXHOCTY MPK 06PaLLEHNN

HeO6XO}J,I/IMO Y4nTblBaTb, 4TO ONCTaAHUWMOHHBLIE KOJibUa

HapPy>XHOro n BHYTPEHHEero Koseu MOryTt pasaendaTbCd,

NnosTOMY cneguTe, YTOObI Pe3nHOBOE KOJIbLIO He BbINaJjio nn

He NoBPEeanoCh.

VicnonbayliTe yHMBepcalbHble KOMOMHALUM NOALLINMHMKOB

(cM. cTp. 150-151) ¢ NPeunsnoHHbIMN ANCTaHLMOHHBLIMU

KOoJibLiaMi C YrisIOTHEHUAMWN.

o
S
Pasmepsl (Cepus 10) §
BHyTpeHHMN Hapy>XHbIi1 ®dacka &
CrpaBo4HbIi HOMEP pvametp ¢d pvametp ¢D LLinpura B Dy, D [VCTaHUMOHHOrO [
(Mm) (Mm) (Mwm) (Mwm) (M) KombLa r (Mm) =
X30-MTV10 30 55 10 36.8 49.2 0.5 \8
X35-MTV10 35 62 10 41.6 56 0.5 (]
X40-MTV10 40 68 10 47.5 62 0.5 g
X45-MTV10 45 75 10 53.5 69 0.5 é
X50-MTV10 50 80 10 58.5 74 0.5 2
X55-MTV10 55 90 10 64.4 82 0.5 E
X60-MTV10 60 95 10 69.4 87 0.5 g
X65-MTV10 65 100 10 73 92 0.5 o
X70-MTV10 70 110 10 80.8 101 0.5 5
X75-MTV10 75 115 10 85.8 106 0.5 o
X80-MTV10 80 125 10 91.4 114.6 0.5
X85-MTV10 85 130 10 96.4 119.6 0.5
X90-MTV10 90 140 10 103 127.8 0.8
X95-MTV10 95 145 10 108.5 134.5 0.8
X100-MTV10 100 150 10 112.5 137.8 0.8
X105-MTV10 105 160 10 120.4 148.5 1
X110-MTV10 110 170 10 124.6 155.5 1
X120-MTV10 120 180 10 134.6 165.5 1
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1. AOJITOBE4YHOCTDb

YcTanocTtHas AONroBe4HOCTb Ka4eHuns

N HOMUHaNbHasA rpy3onogbeMHOCTb
Odonrose4yHoCTb NogLMnHUKa

PasnnyHble OyHKLMM NOOLWMMHMKOB Ka4YeHUs MEHSIOTCS B 3aBu-
CVIMOCTV OT KOHKPETHOMO MPUMEHEHNSI MOALLNMHNKOB. 3TN dyHK-
UMM OOMKHBI BbINOMHATLCSA MPOAOMKUTENBHOE Bpems. [axe
B YCNOBMVSIX HaAneXallel YCTaHOBKU U KOPPEKTHOW aKcryaTa-
UMM MOAWNMHNKLA B KOHEYHOM CHETE BbIXOASAT M3 CTPOS BCREA-
CTBME MOBbILLEHNS YPOBHS LUyMa 1 BUbpaumii, moTepy TOYHOCTU
X0fa, YXyALEHNS CBONCTB CMa3K UM YCTaNIOCTHOMO PaCTPECKN-
BaHWNsi MOBEPXHOCTEN Ka4eHUS!.

[oNroBeYHOCTLIO MOALLIMMHMKA B LUMPOKOM CMbICTE CIOBA Hasbl-
BaeTCs Nepunom, B TeHEHNE KOTOPOrO MOALMMHMK NPOOOMKAET
[encTBoBaTb U BbINOMHATL TpebyeMble OT Hero yHKLUM.
[JonroBe4HOCTb MOALIUMHMKA MOXET ObiTb OonpeaeneHa Kak
LymoBasi, abpasmBHasi, CMa304Hasi [ONrOBEYHOCTb WM YCTanoCT-
Hasl 0ONrOBEYHOCTb KadeHusl, B 3aBUCUMOCTM OT TOrO, KakoW
MPWYMHON BbI3BaHa NMOTEPst AKCMyaTaLMOHHbIX Ka4eCTB noaLwmn-
HVKa. [ToMUMO BbIxoda M3 CTPOSA MO MPUYMHE €CTECTBEHHOIO
N3HaLWMBaHWS, MOAWNMHVKA MOTYT BbIXOOUTb M3 CTPOSI BCNEA-
CTBME Harpesa, MOSIBNEHNS TPELUMH, MOSBNEHMS LapanuH Ha
MOBEPXHOCTHAX KOMEL, M3HOCA YNAOTHEHU AN BO3HUKHOBEHMS
OPYrVIX MOBPEXAEHWA. STV 06CTOATENBCTBA HE CREAYET MOHMMATb
Kak HOPMasbHbI BbIXOA MOALLMMAHMKA M3 CTPOS, MOCKOMbKY OHM
BOSHWKAKOT B pe3ynbTaTe OWMOOK Npu BbIOOPE MOALLMUMHMKOB,
HEMPaBUAbHOM KOHCTPYKUMM MM METOAA MPON3BOACTBA CMEX-
Horo 06opyaoBaHNs, HenpPaBWUbHOM COOPKN U HeyooBNETBO-
PUTENBHOMO TEXHUYECKOrO 0BCNYXMBaHWSA MOOLIMMHIKOB.

YcTranoctHas [ONroBe4HOCTb Ka4yeHNs 1 HOMUHaJIbHaA
[OJ/ITOBEYHOCTb

Mpun akcnayatauum NOALMMHUKOB KadeHusl nof, Harpy3Kom
LIOPOXKKMN KaYEeHUs X BHYTPEHHMX 1 BHELLHUX KOJEL, U 31eMEeHTbl
Ka4eHWst MOABEPratoTCA MHOrOKPAaTHOMY LIMKIIMHECKOMY Harpsi-
XeHuno. BcnencTeme ycTanocTvi MeTana KOHTaKTHbIX MOBEPXHO-
CTell IOPOXKEK U 3NIEMEHTOB KayueHus OT MaTepuasa NMoaLLnmHM-
KOB MOryT OTCllamBaTbCs YacTulbl. STO sSBNEHWE Ha3blBasTCs
oTCnavBaHVeM. YCTanocTHas 10/IfOBEYHOCTb KadeHWs npeacTaB-
nsieT coboit obliee YMcno 060pOTOB, 3a KOTOPOE MOBEPXHOCTH
NOALWMMHMKA HAYHET COUTLCS BCNEACTBYE HANPSKEHNS.

970 HasblBaeTCst YCTANOCTHOM [OMArOBEYHOCTHIO. [axke BHELUHE
WAEHTVYHbIE NOALLMMHUKA, OOMHAKOBOrO pasmepa, OAHOMo 1 TOro
e Tuna, caenaHHble 13 OHOrO 1 TOro e MaTepuana, noasep-
ralowmnecst OMHaKoBbIM TEMNOBLIM BO3AENCTBUSIM U OPYrUM
Harpy3kam, obnafatoT BeCcbMa pasMyHOM YCTaNoCTHOM AONro-
BEYHOCTBIO KadeHUsi Jaxe B UAEHTUHHbIX YCIIOBUSIX 9KCrlyaTa-
umn. 9TO NMPOUCXOAUT BCNEACTBUE OTClamBaHus MaTepuanos
13-3a WX YCTanocTh, KOTopast 3aBuUCUT OT MHOMMX APYrvX napa-
mMeTpoB. CnepoBaTtenbHO, «HOMUHANbHAS LONrOBEYHOCTb»,
B OTHOLLIEHWN KOTOPOW YCTaNIOCTHAs [10/ITOBEYHOCTb paccMmaTpu-
BaETCS Kak CTAaTUCTUYECKOE SIBNIEHWE, B UCMONB30BaHWM Npepro-
YTUTENbHEE, YeM (hakTM4ecKas ycTanocTHas A0SIrOBEYHOCTb
KayeHus:. MpeanonoXmnM, HTO HEKOTOPOE KOMMHECTBO NOALLNMHM-
KOB OIHOTO 1 TOrO >Ke T1na paboTatoT No OTAENLHOCTW B OfMHa-
KOBbIX YCNOBUsIX. Yepe3 onpefeneHHbIA NPOMEXYTOK BPEMEHM
10% STVX NOALUMMHMKOB BbIAAYT U3 CTPOSt B pe3yfbTarte oTchnau-
BaHWS, BbI3BAHHOIO YCTASIOCTBIO KadeHus. ObLLge 1mcno 060poToB
Ha 3TOM CTaauM ONPENENSETCS Kak HOMUHabHAS 10/rOBEYHOCTb,
WNW, ECN CKOPOCTb MOCTOSIHHA, HOMUHAbHAS [10NrOBEYHOCTb
4aCTO BbIpaXXAETCH Yepe3d obLiee KONMYeCTBO Paboymx 4acos,
npoLeawnx 4o Toro MoMeHTa kak 10% MOAWMMHNKOB BbILLINA 13
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CTpos 13-3a oTcnameanus. MNpu onpegeneHnn cpoka Cny>obl
MOALUMMHMKA YaCTO MPUHUMAIOT BO BHUMAHWE TOMBKO HOMUHASTBHYIO
fonroseqHocTb. OfHaKo B pacyeT cneflyeT NpUHMMATh 1 apyrie
hakTopbl. Hanprmep, MOXHO OLEeHMBaTL CMa304HYHO [OMroBeY-
HOCTb MOALLUMMHUKOB, 3anpaBfieHHbIX Mepen YyCTaHOBKOW KOHCW-
CTEHTHOW CMa3KOoM. MOCKOMbKY O LYMOBOW 1 abpasviBHOM AONrO-
BEYHOCTN CYASaT MO MHAMBUAyaNbHbIM CTaHAAPTaM PasfnyHbIX
YCTaHOBOK, KOHKPETHbIE 3HA4YEHUs LLIYMOBOW Mav abpasunBHOW
[ONTOBEYHOCTU CriedyeT ONpPeaensTh OMNbITHbIM MyTEM.

HomuHanbHas guHamunyeckas rpy3onogbeMHOCTb
HomuHanbHas guHammyeckast rpy30onogbeMHOCTb ONpeaens-
€TCH Kak MOCTOsIHHasA Harpyska, npunaraeMas Ha NoALUMMHMKA
C HEeMOABWXHBIMU HapYy>XHbIMU KOMbLIAMW, KOTOPYIO MOryT
BblAep>KaTb BHYTPEHHME KOJbLA 32 HOMUHASTBHBIA CPOK CIY>KObI
B oanH mMunnnoH obopoToB (108 06). HoMuHanbHas rpyso-
MOABLEMHOCTb paamaibHbIX MOALWMAHNKOB OMPEAeNAeTCa Kak
LieHTpasibHasa paguanbHas Harpy3ka, HanmpasrieHne 1 3Ha4eHne
KOTOPOW MOCTOSIHHbI, TOrAa Kak HOMUHAbHasA rpy30nogbeM-
HOCTb YMOPHbIX MOALWMHUKOB SBASIETCS OCEBOW Harpy3om
MOCTOSIHHOIO 3HAYeHNst, MpuaaraeMmor B OOMHAKOBOM C LiEH-
TPanbHOM OChIO HaNPaBeHNU. 3HAYEHNSs HOMUHATIBHON Tpy-
30MOABLEMHOCTU B Tabnmuax pa3mMepHOCTU MPUBOOSTCS Mofg,
obosHaqeHnsaMm C, ona pagmansHbix noawmnHnkos 1 G, ons
YMOPHbIX NOALLINMHMKOB.

HomuHanbHas [onroBe4yHOCTb
I\/Ie>+<,£|,y Harpy3K0|7| MOALVMHMKA 1 HOMUHaJTBHOW LONMOBEYHO-

CTbtO CYyLLECTBYET cneayllee OTHOLLeHVe:

ﬂ'ﬂﬂ LLIAPWKOBbIX NOALLNNHKOB

3
(g

6 3
Lo=gon [p]

[nst PONMKOBbIX MOALLIMMHMKOB

10/3
(g

6 10/3
Lo=gon (p]

roe L1o : HomMmHanbHas goaroBe4HOCTb
(10 06 mnm )
P : Harpyska noumnHmka
(exkBUBaneHTHas Harpyska) (H).
(cm. cTp. 125)
C : HomuHanbHas gyHammndeckas
rPYy30MOABEMHOCTL NoALMAHNKA (H).
[ns pagvanbHbIX NOALIMAHUKOB
C o6osHa4aetcs kak C,
[nst ynopHbIX NOALUMMHVKOB,
C obosHaqaeTcd kak C,
n :YactoTta BpaileHus (06/MUH).

Ecnn nogwmnHmkn paboTtaloT ¢ NOCTOSAHHOM CKOPOCTbHO,
yO06HO BblpaXkaTb YCTANOCTHYHO AONMOBEYHOCTL B Hacax.
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OnHamuyeckasa aKBuBasieHTHas Harpys3ka

B HekoTOopbIX cuUTyauusix npuiaraeMble K NOALWLMMHUKAM Harpys-
KU SBNSAIOTCS UCKIKOYUTENBHO pagnanbHbIMK UM OCEBLIMU,
OfHaKo B BOMBLUMHCTBE Clly4aeB 3TV Harpysku COYETaloTCs.
Kpome Toro, Takvne Harpy3ku 0OblHHO HEYCTOM4YMBbLI Kak Mo
BENUYMHE, TaK 1 MO HanpaBieHWIO.

B mopobHbIx cnydasx akTuiecku mpunaraemMble K NOAWMn-
HMKaM Harpysku Henb3s MCNOoNb30BaTb AN BbIYMCIEHNS
[LONTOBEYHOCTU; OTCIOAa BbITEKAET HEOOXOANUMOCTb OLEHKM
MMNOTETUYECKON HAarpyskn, UMEIOLLIE MOCTOAHHYIO BENHUHY
1 MPOXOOSLLIEN Yepes LEHTP MOALUMMHNKA, W JAtOLIEN Ty »Xe
[ONrOBEYHOCTb MOALIMMHMKE, KOTOPYKO 6bl MOOLLMMHUK NOMy-
4N B (PAKTUHECKMX YCNOBUSAX Harpy3KkM 1 BpalleHus. Takas
rMnoTeTMYeckas Harpyska HasblBaeTCs AUHAMUYECKOM
SKBUBAJIEHTHOWM Harpy3Kom.

Ecnn npuHATb, 4TO 3KBUBANEHTHas pagmanbHas Harpyska
paBHa P, , pagvanbHasa Harpyska — F, , oceBad Harpyska — F, ,
a yron KOHTakTa o, TO OTHOLLUEHUE MeXOy SKBUBaNEHTHOM
paguanbHON Harpy3kom 1 Harpy3kor NOALUMMHMKE MOXET

ObITb NPUBAN3UTENBHO CAEOYHOLLMM:
P = XF + YF,

roe X : KoathduumeHT pagnansHom Harpysk | Cwm.
Y : KoahduLMeHT 0CceBoi Harpyskm Tabnmuy 1.1

KoathhnumeHT 0CeBOM Harpy3kmn N3MEHAETCH B 3aBUCMOCTU

OT yrfa KoHTakTa. [ns pomMKoBbIX MOALLMMHAKOB Yrofl KOHTaKTa
OCTaeTCs MOCTOAHHBIM, BHE 3aBUCUMOCTI OT BENHMHBLI OCEBOW
Harpy3ku. B cnyyae ¢ ogHopsioHbIMM paamanbHbIMKL LLapUKO-
BbIMW MOALLMMHMKAMM U PaamnasibHO-YMOPHbIMA LLIAPUKOBBIMMA
MOALLUMMHMKAMW YrONn KOHTaKTa yBEMHMBAETCA MPW MOBbILLEHWN
OCEBOVI HArpy3Ku1. Takoe MSMEHEHIE Yriia KOHTaKTa MOXXET ObITb
BbIP2XKEHO C MOMOLLIBIO OTHOLLIEHVSE HOMUHATBHOW CTaTU4ECKOW
rpy3onogbemHocTn C,, 1 0CceBOM Harpyskun F,. B Tabnnue 1.1
npuBeaeHbl KOIPMULIMEHTLI OCEBOM Harpy3Kn OJ1A YrNOB KOH-
TakTa B COOTBETCTBAM C 3TUM OTHOLLIEHMEM. [Tpn paccMoTpeHn
pafvabHO-YMOPHBIX LLIAPUKOBBIX MOALLMMHVKOB BO3OENCTBME
N3MEHEHNS yrna KOHTaKTa Ha KOS(MMDULIMEHT Harpy3kn B HOP-
MasTbHbIX YCIOBUAX MOXXHO UIHOPUPOBATL AaXKe NPy 60bLLMX
3HaYEHNSX yriia KOHTaKTa, Hanpumep, 25°, 30° nnm 40°.

[na ynopHOro nofluunHuKa ¢ yriom KoHTakta a # 90°
HeCyLLero OAHOBPEMEHHO paaualibHyO 1 OCEBYIO Harpy3ku,
SKBUBa/IEHTHAs OCEBas Harpy3ka P, CTaHOBUTCA CNeaytoLLen:

P,= XF + YF,

Tabnuuya 1.1 SHaveHne koadduumeHTos X n'Y

Hopwane-| jf F* OpvHo4Has komnoHoBka, DT DB nnn DF
Hbl yron % e | F,/F=e | F,/F>e | F,/F,<e | F,/F,>e
e X Y| x |y |x Y| X | Y
0.178/0.38 1.47 1.65 2.39
0.357| 0.40 1.40 1.57 2.28
0.714| 0.43 1.30 1.46 2.1
1.070| 0.46 1.23 1.38 2.00
15 [1.430]/0.47 | 1 0 0441191 1.340.72 | 1.93
2.140| 0.50 1.12 1.26 1.82
3.570| 0.55 1.02 1.14 1.66
5.350] 0.56 1.00 1.12 1.63
18 - 057 1 0 ]0.43|1.00]1 1.09 | 0.70 | 1.63
25 - 1068 1 0 /041087 |1 0.92 | 0.67 | 1.41
30 - 080 1 0 ]0.39|0.76 | 1 0.78 1 0.63 | 1.24
40 - (114 1 0 1035|0571 0.55 ] 0.57 | 0.93
50 - |149| - - 10731 1.3710.57 | 0.73 | 1
55 - 179 - - 1081 1 1.60 | 0.56 | 0.81 | 1
60 - 1247 - - 10921 1.90 |/ 0.55|0.92 | 1

*jpaBHo 2 gna DB, DF n 1 gna DT

Tabnuuya 1.2 HomuHanbHasi rpy30nogbeMHOCTb MHOMOPSAOHbLIX
KOMMOHOBOK PYLLIT

[ByxpsagHas TpéxpspHas YeTblpéxpsaHas
Cr COV CI’ COI’ Cr COV
1.62 2 2.15 3 2.64 4

KoadhuumeHT yBenm4eHnst OTHOCUTENBHO OQHOPSAHON KOMMOHOBKN.
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1. AOJITOBE4YHOCTDb

Bbluncnexnune AOJITOBEYHOCTHU COCTaBHOM rpynnbl no4WLNNHUAKOB
[Mpy MCNONB30BaHNN COCTaBHOW KOMOMHAUMN MOALUNMAHMKOB KayeHWsi B OOHOW MallnHE MOXXHO OMPefenuTb yCTanoCTHYIO
[ONrOBEYHOCTb OTAENBbHBIX MOALLUMIHNKOB, ECNN U3BECTHA BO3OENCTBYIOLLASA HA KaXK bl NOALUMMHVK Harpy3ka. Kak 6bl TO HM ObIno,
B OOMbLUMHCTBE Cly4aeB 060pYyAOBaHWE BbIXOQUT U3 CTPOS MPWU OTKa3e MOALIMMHMKA, BbI3BAHHOIO MOSIOMKOW IKOOOro U3 ero
KOMMOHEHTOB. TakM 06pa3oM, B HEKOTOPbIX CITyHasix MOXKET BO3HUKHYTb HEOOXOANMOCTb 3HaTb YCTANIOCTHYKO AONArOBEYHOCTb MRyMMbl
NOALUMMHUKOB, UCMOMb3YEMbIX B OAHOM MallMHe. YCTanocTHast AONrOBEYHOCTb MOALUMMHMKOB MOXET CUJIbHO PacxoOuTbCs,
¥ MpYMEeHseMOe HaMu /1 pacHeTa yCTalloCTHOM A0NITOBEHHOCT ypasHeHve L, = (%)8 pacnpocTpaHsaeTcs Ha 90% cnyyaeB (4T0
TaKKe Ha3bIBAETCH HOMVHAIBHOW YCTaNOCTHOM OONrOBEHHOCTHIO, ABNSIOLLENCSA MO0 CyMMapHbIM YMCIOM 060POTOB, MO0 4acos,
3a koTopble 90% rpynmbl OOMHAKOBBIX MOALLNMHUKOB, (DYHKUMOHUPYIOLLEN B OOHWX U TEX XKe YCOBUSX, BbIXOOST U3 CTPOS).
LOpyrumn cnoBamu, pacyeTHasd yCTaloCTHasa OOMrOBEYHOCTb ANA OOHOMO MOALWMMHMKA UMeeT BepoATHOCTb 90%. oCKOAbKy
BEPOSTHOCTb AOMTOBEYHOCTM Ha OMpedeneHHbIn MPOMEXYTOK BPEMEHM ONS COCTaBHOW rpynmnbl MOALUNMHMKOB BbIBOAUTCS U3
BEPOSATHOCTM [LOMFOBEYHOCTM HA TOT XK€ MPOMEXYTOK BPEMEHM AN OTAENbHbIX MOALWMHVMKOB, HOMUHAMbHAsA yCTanocTHas
[ONrOBEYHOCTb COCTABHOWM MPyNMbl MOALLUMMHNKOB OMPEAENSETCA He TOMbKO MCXOOs U3 KpaTHanLlen yCTanoCcTHOW A0NrOBEYHOCTH
cpeay oTAeNbHbIX MOAWNMHUKOB. PakTUHECKN CPOK Cy»XObl MPYNMbl OKa3bIBAETCS rOpasfio KOPO4e Cpoka Cry»Obl MOALLMMHMKA
C CaMol HWU3KOW yCTanOCTHOM [OArOBEYHOCTBIO. [MpUHMMAs HOMUHANBbHYIO YCTaNOCTHYIO AOAMOBEYHOCTb OTAESbHbIX
NOAWMNHWKOB pasHow L., L, L, ..L , @ HOMVHaIbHYIO YCTaNOCTHYKO [OJITOBEYHOCTL BCEV MPYMMbl MOALLMMHUKOB pasHoM L,
Nosly4aemM HKECNEAYIOLLEE PAaBEHCTBO: 1 _ 1 + 1 + 1 + + 1

Le L1e Lze

T e t... T e
L, L
roe, € = 1.1 (kak 4ns WapuKoBbIX, Tak ¥ ANs PONMKOBBIX NMOAWMNMHAKOB).

n

Korpa F_, < 0, MpeaHaTar CHUXaeTCs, TakuM 00pasom:
Fu=F, v F,=0

PacueTt fonroBe4HOCTY pagnabHO-YNOPHbIX
LIAPVKOBBIX NOALUMIMHUKOB C NPEAHATAroM

[na yctaHoBneHs CyMMapHOro paavansHoro (F) n ocesoro OBLLMIi papNanbHBIii KOMMOHEHT Harpyakit (F) Ha Kaxasii

(F,) KOMMOHEHTOB Harpysku Ha KaXAabli MOALWMHUK B

prI'II'IOBOI7I KOMMOHOBKe paananbHO-YMNOPHbIX LLapnKOBbIX
noawnnHMKOB C npegHaT4aroM B pacyeT cliegyeT npuHMMaTb
BHeLLHMe paavanbHyto (F ) 1 ocesyto (F,, ) Harpysku, Ocesyto

npeaBapuTeNibHyto Harpysky (F, ) 1 pacnpeaeneHme Harpyskm.
[MocnegHee ABnAeTCA PYHKLUMEN SMEMEHTA KadeHus mno

MOOLMMHUK YCTaHABIMBAETCS COMIacHO OTHOLLEHMIO OCEBOW
Harpysk/ Kaxkgoro MofALLMiHMKa K OOLLEe OCeBol Harpyske,

rOe KakOblI KOMMOHEHT BO3BOAUTCA B CTEMEHb 2/3:
2/3

al F

= —Fa =52 X
r FZQ + F§2/3 re

COMPOTMBNEHNIO AehopMaL OOPOXKEK, MPOMOPLIMOHANBHOWN
2/3
3Ha4YeHNO Harpysku B cteneHn®s. MNpouenypa pacyeTa ons F - Fa % F
r2 2/3 2/3

PAaCMNpPOCTPAHEHHbIX BApPUAHTOB CBOPKU OAMHAKOBbIX Fi+F2 ©
NOAWNMHNKOBE OMCLIBASTCA HIKE. OuHamudeckas oKBrBaneHTHast paguasbHas Harpyska (P.)
1 (P,) ONst K&XKOOro NOALLMMHYIKE:

P.,=XF,+YF,

Pr2 = XFr2 + YFaZ
3HadeHnsa X n'Y bepyTtes ns Tabanupl 1.1 (ctp. 139).

KomMmnoHoBKa «CrnuHa K cnuHe», ABa NogLWUNHMKa

(©) )

HomMuHaneHast 4ONroBe4YHoCTb (L KaxKgoro nogwunnHunka

o)
ABNSETCSA CNEOyHoLLEN:

Fao —— Y — Fao 3
! :16667(Cr) .
Fae — ‘ ' 10(1) n /3r1
Fe 16667 [ C, \°
e (Pi) )

[Nof, NPUNOXXEeHHOW BHELIHEN pagmnanbHOM Harpy3kom
(F,) cymmapHbIi npegHaTar (Fap) paccynTbiBaeTCs

cnenyrowmM 0bpasom:
F.x1.2xtano + F_,

[Ba nofawunnHuka MoryT ObiTb MPUHATHI 3a €4UHULY
o6GopynoBaHus, W, COrjacHO TEeOopuUM BEPOATHOCTH,
[ONrOBEYHOCTb 3TOW eAVHWULbI, UM napbl NOALWNMHNKOB,

Fep= — 2 O6yneT MeHblle, 4emM camas HU3Kas HOMUHasbHasa
korga F, <F,, voronsayetcst F, =F,_ [ONIFOBEYHOCT STUX MOALLMMHUKOB MO OTAENBHOCTU. TaKum
obpasom:
CyMMapHbIi 0CEBOW KOMMOHEHT Harpysok (F,,, F,) 1
C MPUMOXKEHHOM K KabxOOMY MOALLMMHMKY (1 1 2) ocesoit L= y = (1)
Harpy3Koit: .t T) '

F, =2/3F, +F,
F,=F,-1/3F,
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KomnoHoBka nogwunHukos DBD

@)

— Fao

[log NMPUNOXXEHHOW BHELLHEN pagnanbHOM Harpy3kow
(F ) cymmapHbin npegHatar (F ) paccyuTbiBaeTcs

re ap

cnefytoLmM 06pasom:

F x1.2xtana+F
F = re ao

ap1 gl
F . x12xtano+F,
Fap2 = 5

korpa F,,<F, /2, vcnoneayetca F | =F, /2
" Fap2 <F

ao’

venonb3yetca F_ = F
ap2 ao

CyMMapHbI OCEBON KOMIMOHEHT Harpysku (F,,, F,,) Ha

Ka>xXObIl MOALLIMMHVK C MpuiaraeMor 0CEBOWN Harpy3KoW:
F.=04F +F
al ae ap1
Fp=F,,—02F,

Korga Fa2 < 0 npegHaTar CHKaETCs, TakuM 06pasoM:
Fo=t= wr -0
at™ 9 a2~

O6wmin paguaneHbIi KOMMNOHEHT Harpysku (F) Ha
KavKabI MOALUNMHNK:

f: 2/3
al
=< X
Fr1 OF23 4 F2/3 Fre
at a2
2/3
f:a2
F =

w= 2F4+FZs X F.
[dvHamnyeckas aKBMBaNEHTHas pagvanbHas Harpyska
(P.) v (P,) s KaxkOoro NoALLMMIHYKA:
F3r1 = )<}:}1 + )/}:31
P,=XF,+YF,
3HaveHna X n Y cneayet 6patb B Tabnuue 1.1, ctp. 139.

HomuHanbHas [oNroBe4HOCTb (L, ) Kexkaoro noAumnHmKa:

16667 [ C, |’
L10(1): n (Pr1 ) ()
16667  C: |’
Lm(z): n ( P, ) (1)
L,, ong rpynnbl = ] 1 I ()
L: + L )1.1

KomnoHoBka nogwunHnkos DBB

]
-
o
o
I
T
o
@
o
[
[
o
=1

[Nof NPUNOXEHHOW BHELLHEN paamnanbHOW Harpy3kKom
(F,) cymmapHbIi npegHaTsr (Fap) pacc4ymTbiBaeTCs
crneaytoLyM 06pas3om:

Fex1.2xtana+F,,

ap 4

korpa F, <F, /2, vcnonesyetcs F = F, /2

CymMMapHbI 0CEBON KOMMOHEHT Harpyskm (F,, F_) Ha

KaxkapIM NOALUMMAHVIK C NpuiaraeMom OCEBOWN Harpy3KOW:
Fo=1/3F +F,
F,,=Fap—-1/6F

korpa F, <0 npensapuTenbHas Harpyska CHUXKaeTcs,
Taknum 06pa3omMm:

F
Fu= 2 nF,=0

Obuwnin pagnanbHblii KOMMOHEHT Harpysku (F) Ha
Kbl NOALUMMHVIK:

i: 2/3 i:
I:}1 = I — X re
F2/3 4 F23 2
al a2
2/3
Fr = 7,:32 x Fre

Fa+Fy 2
[OnHamun4eckasn skBMBaneHTHas pagnanbHas Harpyska
(P (P.,) AN Kakaoro NoAwnnHmKa:

P,=XF,+YF,

P,=XF,+YF,
3HaveHns X n Y cnegyeT 6pate B Tabnvue 1.1, ctp. 139.

HomuHanbHas oNroBe4HOCTS (L, ) KaxKaoro noatumnHuKa:

_16667( C, |3
oty =2oL (Tn) (1)
_16667( C. \
Lo SIS
r2
1
L,, ons rpynnsl = ] 3 ; (4)
+ EER
l'}ﬁ(n ['}ée))
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1. AOJITOBE4YHOCTDb

HoBas Teopus ponroBe4HoCcTn

BeepeHne

B nocnenHue rogbl TEXHOMOMMS NOALWMMHUKOB MHTEHCUMBHO
pasBuBanacb, B 0COBGEHHOCTM B 06/1aCTAX TOYHOCTM
pasmMepoB M YNCTOTbI MaTepuanosB. bnarogaps aTtomy
NOALWNMHMKL Tenepb MOryT SKChfyaTMpoBatbecs B 6onee
4yucTom cpepe n obnapgatoT 6onblen ycTanoCTHOM
[ONFOBEYHOCTBIO KaYeHWs MO CPaBHEHWMIO C pe3yfbTaTtamu
BbIYNCIEHNST [OTOBEYHOCTM MO TPAAULIMOHHOW hopmyne
MOC. Takum yBenn4eHMeM cpoka Cy>KObl Mbl OTHacTU
00513aHbl CYLLECTBEHHbIM TEXHONOMMYECKUM OOCTUKEHMUSM,
NMEKLWMM OTHOLWEHNE K MOAWWUMNHMKAM, Hanpumep,
TEXHOMOMM YACTOTbI CMa304HbIX MaTepuanos v (unbTpaumu.

ObbHHas hopmyna pacyeta OONrOBEYHOCTM, OCHOBaHHas Ha
Teopusx k. NlyHobepra n A. MNManbMrpeHa (nanee — Teopus
L-P), npuHMMaeT BO BHUMaHWE TOMBKO MOAMOBEPXHOCTHOE
oTcnamBaHne. OTO gABNeHWEe, NPU KOTOPOM TPELLUHDbI,
nogsngaroLnecda scrnengctamne BOB,EI,GI?ICTBI/IH ANHaMn4eCcKoro
KacaTe/lbHOro HanpsaxXeHuna HenocpeacTtBeHHO MNon4
MOBEPXHOCTbIO KaYeHWs, 3aTeM MOCTeneHHo AocTuratT
NMOBEPXHOCTVN B BMAe OTCNavBaHA.
1 T:): .Ne-V

s g

Hosas chopmyna pacdeta gonroBeqHocT NSK mpeanonaraer,
YTO YCTanoCTHasi AOMMOBEYHOCTb KaydeHUst SIBASIETCS OOLMM
pesynbTaTtoM coYeTaHns BO3LeUCTBUN OOHOBPEMEHHO
BOSHMKAIOLLMX MOAMOBEPXHOCTHOIO M MOBEPXHOCTHOMO BMOOB
oTCnavBaHvis.

HoBas chopmyna pacueta gonroee4Hoctn KomnaHum NSK
(1) MNognoBepxHOCTHOE OTCNanBaHve

MNpennocbiNKOM Ons NOANOBEPXHOCTHOrO OTCNavBaHus
MOALUVMAHMKOB Ka4YeHUs SBASAETCHA KOHTAKT S/EMEHTOB
Ka4YeHNss C LOPOXKaAMU Ka4YeHUsds C MUCMONb30BaHUEM
[OCTaTOYHOro0 U HEMNPEPBLIBHO MOALEPXMBAEMOro Cos
YMCTOrO CMa304HOr0 Mateprana.

Ha puc. 1.1 npuseaeHa [0ONrOBEYHOCTb L, AN KaXKAbIX
YCNOBUIA UCMbITAHUI C MakCUMallbHbIM MOBEPXHOCTHbLIM
KOHTaKTHbIM faBneHuem (P__) 1 YNCNOM MPUITOXKEHHbIX
UMKNIMYEeCKNUX Harpy3ok no opamHate m abcuyucce,
COOTBETCTBEHHO.

JIHns TeopeTHecKoi AONrOBEYHOCTN L, HA PUCYHKE - 3TO
TEOPEeTNHECKAsA NNHNSA, MOCTPOEHHAA MPY MOMOLLM OBbI4HOM
dopmynbl pacyeTa 4ONroBeYHOCTU. 10 Mepe yMeHbLUEeHUSs
OaBMeHNsi MaKCUMalIbHOMO KOHTaKTa MOBEPXHOCTEN NUHUA
dhakTU4eCKON OONrOBEYHOCTM OTAENAETCHa OT NUHUN,
MOCTPOEHHOM MPU MNOMOLLX OBbIYHOFO TEOPETUYECKOro
pac4yeTta, U OBUraeTca NO HanpaBNeHuto K 60onblien
OONrOBEYHOCTU. ITO OTAEeneHne npegrnonaraetT Hanu4yme
npeaena ycTanoCTHOW Harpysku P, HWXe KOTOpOoro
yCTanoCcTu KaveHusa He BO3HuMKaeT. [loapobHee 3oTO

NPOVIKOCTPUPOBAHO Ha puc. 1.2.

142|NSK

Puc. 1.1 PeaynbTarhl nCnbiTaH Ha JONTOBEYHOCTb
NPV NCMOSIb30BaHNM YNCTON CMa3KM

6000
E | Mnockas waiba
© 5000 6204, dunbtpauus 10 um
I
z 2000 F o 6206, dpunbTpaumsa 10 pm
; = Q 6206, unbTpayus 3 pm
s 2 000 o 6206, punbTpaums 10 UM
s 7306 (VIM-VAR)
§ g dunbtpaumsa 20 y
=g TeopeTuyeckas
) = 2000 LOJITOBEYHOCTb Lyg
T 9 M50,
= m
o8 Bonblie TeopeTuyeckon puneTpaums 6 i
= [0/rOBEYHOCTM (Hanuume
Z npefena ycranocTHon Harpysku)
o
Ir:D[ 1000 I I I I I

10° 10° 107 108 10° 10" 10"

Konunyectso MOBTOPHbIX HAarpy3kKok, LnKibl

Puc. 1.2 Hosas Teopus gonrosevHocTn NSK, yynTbiBatoLas
npegen yCcTasoCTHOM Harpy3Ku

o
]
X
=
I
=
=
2
e HoBas Teopus gonroseyHoct NSK
(L]
X
Q Pu .......................................................
o
=
@
2= TpagunumoHHas P, : npegen yctanoctHown
Teopus Harpysku
-
>

Cpok cnyxbbl

(2) MNoBepxHOCTHOE OTCNanBaHne

Mpn dhakTndeckom axcnayataummi NOALLNMHNUKOB CMa304HbIN
MaTtepuan 4acTo 3arps3HsaeTcsa TakMMy MNOCTOPOHHUMMU
YacTuLaMM, Kak MeTaJlimyeckast CTpy>KKa, rpar, necok v T.4.
CmellaBLINCh CO CMa304HbIM MaTepuanom, UHOPOLHbIE
4acTuULpl BOABAMBAIOTCH SNIEMEHTAMU Ka4eHUs] B LOPOXKU
Ka4yeHust, 1 Ha NMOBEPXHOCTHAX OOPOXKEK U 3MIEMEHTOB Ka4eHUs
MNOSABASIHOTCHA BMATUHBI. HanpsixkeHne KOHUEHTpUpyeTcst no
KpasiM BMSATUH, B pe3ynbTaTe Yero BO3HUKAKOT TPELUMHBI,
KOTOpPbIE CO BPEMEHEM PA3BMBAOTCHA B MPOLIECC OTCNanBaHnA
MOBEPXHOCTEN OOPOXKEK N SNIEMEHTOB Ka4YeHMs.

Kak nmokasaHo Ha puc. 1.3, B ycnoBusix akcnayataumm
COBMECTHO C 3arpA3HEeHHbIM CMa304HbIM MaTepuanom nog
HU3KNUM MakCuMallbHbiIM MOBEPXHOCTHbLIM OaBieHUEM
dhakTuHeckaa [ONTOBEYHOCTb OKa3blBAETCH MEHbLIE
[OArOBEYHOCTU, PaCCHUTAHHOM MO 0BbIHHOM hopmyne. JTnHua
HaKTUHECKON OONrOBEYHOCTU OTAENAEeTCa OT NUHUN,
MOCTPOEHHON C MOMOLLbIO pacHeTOB TEOPETUHECKON
OONrOBEYHOCTU, N ABUraeTCs B CTOPOHY YMEHbLUEHNH. 3TO
MOKasbIBaeT, YTO (PaKTMHECKasd OONrOBEYHOCTb MOALUMMHUKOB
B YC/IOBUAX 3arps3HEHHOCTM CMa3KK OKa3biBaeTCs eLle
KOpo4e TeopeTU4ecKOon AONrOBEeYHOCTW BCNeAcTBuEe
CHUXEHNA [aBlieHUss MakKCUManbHOrO0 KOHTakTa
MOBEPXHOCTEN.
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Tabnmua 1.3 3HadeHre KoadhuLmeHTa 3arpasHeHns a,

a
5
OyeHb YncTas Yucras HopmanbHas 3arpssHeHHas CunnbHO 3arpssHeHHas g
T
KoadbcpuerT a, 1 0.8 0.5 0.4-0.1 0.05 ot
o
dunbTpaums cebiwe 100 um PunbTpaLmm HeT, IE
PykosoacTtso dunbTpaus NN HET rnbTpaumn (CMasblBaHne | Hanm4me MHOXeCTBa
4 A PunbTpaums 10 um dunbTpaums 10-30 um paul qgv paLw &
NO NMPUMEHEHNIO 30-100 pm B MacsHON BaHHe, LMPKYNALMOHHOE | TOHKOAMCTEPCHbIX
cMasblBaHve 1 T.4.) BKIIOHEHI
MpvMepsbi epMeTV3VPOBAHHbBIN "epMeTnN3npoBaHHbIf CranpapTtHoe MoALUMNHYK AN aBTOMOGUBHON
APVMEHeHS NOALWMMHUK, CMa3aHHbIA | MOALUMMHMK C KOHCUCTEHTHOW | MPYIMEHEHWE. TpaHCM1CCUY;
KOHCUCTEHTHOWM CMa3KOoW, | CMa3kom Ang anekTpoaguratenen. | MoawmnHuK ang NOALUMMHVK A1 MPOMBILLIEHHON
npeaHasHajveHHbIn ans ["epMeTn3MpoBaHHbI aBTOMOOUSIBHON KOPOOKM nofay; .
3KCMNyaTaumm COBMECTHO | MOALUMMHMK C KOHCUCTEHTHOW | CTynmUbl U T.4,. NOALMMHUK ANt CTPOUTENBHOWM
C anekTponpubopamu CMa3KOoW AN XKENE3HOAOPOXKHbIX MalLWHbI W T.4.
1 MHCHOPMALMOHHBIM 6YKC 11 CTAHO4HOrO 060PYA0BAHUS
060pYA0BAHNEM U1 T [ NT.A.

Puc. 1.3 PesynbTarbl UCMbITaHW Ha [ONMOBEYHOCTb
NPV NCMOb30BaHUN 3arpPsSI3HEHHOW CMasKun

6000
=
s 5000 6206.
£ PasMep yacTuL, UsHawmnBaHums
S o 4000~ 74—147 pm TeépgocTs 870HV
o<
2= 3000 _ Kopoue ;
= — TeopeTnuyeckoin
g 5 LLONITOBEYHOCTKN
S¢S
S X 2000
T g
= m
Q2 TeopeTuyeckas
z BONrOBEYHOCTb Lyg
a
|":°[ 1000 ! ! ! ! !

10° 10° 107 108 10° 10" 10"

Konunyecteo MOBTOPHbIX HAarpy3kok, Kbl

Takum obpa3om, Hosast hopmyna NSK pacyeTa [onroBe4HOCTH
YUUTBIBAET TEHOEHUMIO PESYNBbTATOB UCMLITAHWA HA 4ONrOBeY-
HOCTb B YC/IOBUSAX YMCTOW Cpedbl U B 30HE LOENCTBUA HU3KOM
Harpy3ku. [Nony4eHHoe Ha OCHOBaHUM 3TUX PE3YSIbTATOB HOBOE
PaBeHCTBO AONTOBEYHOCTY — 3TO oyHKuma (P-P,)/C, 3aBucaLLas
OT KOHKPETHbIX YCMOBUI CMa3ku, OnpefenseMbiX napaMmeTpoM
cMaabiBaHus. Kpome Toro, npeanonaraeTcsi, YTo BO3AencTBme
pPasUYHbIX BUOOB 1 (DOPM MOCTOPOHHUX YacTuL, CUBHO
3aBUNCUT OT Harpy3ky MNOALUMMHNKA U TEKYLLIX YCNOBUIA CMa3-
K1, N YTO Takoe OTHOLLEHNE MOXHO Bblpa3uTb Kak (OyHKLIMO
napamMeTpa Harpysku. OTO OTHOLLEHME HOBOW (hOpMyIibl pac-
YeTa JONroBEe4YHOCTU onpeaenseTtca Tax: (P-P,)/C - 1/a..
dPopmyna pacyeTa NMOBEPXHOCTHOrO OTCnamBaHvs, 6asvpyto-
LasACst Ha MPVIBEOEHHON BbILLIE KOHLIEMLMN, BbIFNSOUT TaK:

1 ] @-z)r { 1 }
1H?OCN y Z; dVX f(ac,aL) _1

V = NHTEHCVBHOCTb Hanps»KeHns

KoathhuumeHT 3arpsisHeHNs!, OTHOCSLLMIACSA K 06nacTh YICTOTbI
cMasbiBaHNs, oTobpakeH B Tabanue 1.3. PesynbTaThbl ncnbita-
HUI LWAPVIKOBBIX U POMMKOBBIX MOALUMMHMKOB MPW CMa3bIBaHWN
KOHCUCTEHTHOM CMa3Kow 1 unbTpaumen NpuMmecel NokasblBatoT,
YTO CPOK UX CNy»Obl B AAHHOM Clly4ae OKa3blBAETCSt BO MHOIO
pa3 Jofbllue, YeM B YCAOBUSX 3arpsidHeHWs. TeM He MeHee
€CJIN XKECTKOCTb MOCTOPOHHEN YacTULbl MPEBLILLIAET 3HAYEHWE
Hv350, oHa CTaHOBUTCS CaMOCTOATENbHbIM (DAKTOPOM BO3-
OEVCTBUS, N HA [OPOXKKE Ka4eHNsT BOSHUKAET BMSTUHA.

YCTanocTHble pa3pyLUeHVisl, Bbi3biIBaeMble TakMK BMSTMHAMU,
MOIyT BbICTPO MEPEenTN B OTCNanBaHue. PedynsTaTsl UCMbITaHW
LAPUKOBBIX Y POMMKOBbLIX MOALMMHVKOB B YCMOBUSX 3arpsi3He-
HWSt IHOPOAHBIMI YacTULAMM MOKa3bIBaoT, YTO AOArOBEYHOCTb
noaLUMMHNKOB cokpallaetca o 1/3 — 1/10 gonroBe4HOCTH,
paccHMTaHHOM No 0bbI4HOM hopmyne. Ha ocHOBe pe3ynbTaToB
STVX UCTIbITaHWIA KO3MMLIMEHT 3arpsidHEHVS aC packiafblBaeTcs
Ha NATb COCTaBNSOLLMX A5 HOBOW Teopumn AonroBedHoCcT NSK.

(3) Hosasa hopmyna pacHeTa AONrOBEYHOCTW.
HwxecnenyoLasa dopmyna, 06beanHsoLLRaa NOANOBEPXHOCT-
HbIA 11 MOBEPXHOCTHBI BUAbI OTCNavBaHUs, npeniaraeTcs
B Ka4yecTBe HOBOW (DOPMYJIbl pacHeTa AOrOBEHYHOCT.

(t—1)°
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1. AOJITOBE4YHOCTDb

MonpaBo4HbIn KOIPDUUNEHT [ONTOBEYHOCTM &, Puc. 1.4 Hosas cxema pacyeTa 0ONroBe4HOCTU

MonpaBoYHbIl KOSMMULIMEHT [ONTOBEYHOCTU &, STO HIPVIKOBEIX MOALLNMHUKOB

yHKUMSA napameTpa cmasku (P-P)/C - 1/a, cornacHo 100

MPWBEOEHHON HXKE (DopMySe.

o)

aNSKOCF{aL’ ( C a

Hosasi Teopus NSK, KoppekTupyst hakTop 3arpsisHeHus a,

ansk

y4uUTbIBAET BAUSAHWE YCOBEPLUEHCTBOBAHHOIO MaTtepuana
1N TEPMOODBPaboTKM Ha CPOK CRy>Obl n3gennsi. Kpome Toro,
B TEOPUM MCMONb3YeTCA KOSMMULIMEHT BASKOCTU K (k = V/v,

roe v — pabodast BABKOCTb, a v, — Tpebyemas BA3KOCTb), 0.1
MOCKOMbKY MapameTp CMasku &, U3MEHseTca no mepe

HOPMNUPOBAHNS MACNSHOM MAEHKU B 3aBUCUMMOCTWU OT

0.01 ‘ ‘
CMa304HOro Matepmana u paboden Temnepartypbl. Teopus 0.01 0.1 1 10

NMoKasbIBaeT: YeM JlyHLle YCNoBUS CMasbiBaHNS (BbllLe K), Tem (PRPY/C 1/ac

[OONbLUE CPOK Cy»XObl MOALLNMHMIKA.
Puc. 1.5 HoBas cxema pacyeTta gonroBe4HOCT
POJSIMKOBBIX MOALLNMHNKOB
Ha puc. 1.4 n 1.5 nokasaHbl guarpammbl nonpaBoYHOro

Koot PULMEHTA 8, KaK (DYHKLM HOBOW OpMysibl pacqeTa 100
[ONroBe4YHOCTU. OMUMO 3TOro B HOBOW hopMyfe pacyeTa
OONrOBEYHOCTU TOHEYHBIA 1 IMHENHBI KOHTaKTbl YHUTLIBAOTCA K=1
Mo OTAENbHOCTU A1 LWAPUKOBBIX Y POSIMKOBBIX MOALLMMHUKOB 10
COOTBETCTBEHHO. «

(%’ K=0.5

Hoeasa opmyna pacyeta gonrose4yHoctn L

able K=0.15
KoHuenuus HoBol hopMyJfibl pacHeTa AONrOBEYHOCTN MPUBO- 01l Kk—o1
OVTCS K MPOCTeNLemMy BUAY OOHOIO KO3(MULIMEHTA COrlacHO
NMPVBEAEHHON HKe (DOopMyfie, B KOTOPOW TpaauuMoHHasa 0.01 ‘ ‘
opmyna pacyeta foniropeqHoctn (L)) yMHOXaeTcH " 0.01 0.1 1 10

Ha MoMnpaBoOYHbIN KOIMMOULMEHT (a,4,) W KOIDDULMEHT (PBPY/C"1/ac

HaOeXXHOCTK (@,; Tabmmua 1.4):

Lo =2, ayg Ly
JocTyn K BbIMUCAUTENBHBIM MHCTPYMEHTaM KomnaHum NSK
Tabmvua 1.4 KoadphunumneHT HaaexxHOCTV Y7106bI BOCNONB30BATLCS BbIMUCAUTENBHBIMX MPOrpaMmMami
Hapexroots (%) | 90 95 96 o7 98 99 NSK, noceTvTe Hall BeG-cainT: http://www.nsk.com
o oierT 1 1,00 | 062 | 053 | 044 | 033 | 021
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,D,O.HFOBe'-IHOCTb BbICOKOCKOPOCTHbIX
nogwnnHUKoOB

[Mpy BbICOKOCKOPOCTHOM pexume paboTbl NOALLVMHUKOB
MOMMMO BHELLIHEW Harpy3Kn CneayeT NpuHUMaTb BO BHUMaHME
1 BHYTPEHHIOK Harpy3Ky, MopoXxaacMyto BO3AENCTBYOLLIEN Ha
Tena KaveHUst LEHTPODEXKHOM CUMOMN.

[nsa pacyeTa pexxuma Harpy3kin NOALUMHUKOB, BbIMNOMHSAO-
LLX BbICOKOCKOPOCTHbIE Oonepatiumn (cebitie 800 000 d n),
clneayeT VCMoJb30BaTb KOMMbOTEP.

PaBHoBecune Mexay cufiamu, BO3OSNCTBYOLWNMK Ha Tena
KavYeHnsa 1 BHYTPeHHee/Hapy>XHOe Kofbla, a TakxXe
M3MEeHEeHNA yryia KOHTakTa JOCTuUrarlTcda nocpenctsomM
1CMOb30BaHNst KOHBEPIeHTHbIX pacyeToB ('), oCHOBaHHbIX Ha
OaHHbIX O PEeXUME Harpys3ku NoalunnHuka (Kyga BxoaaT
pagnanbHas Harpyska, oceBasi Harpyaka, BO3[eWCTBYoLLas
Ha Tena KadeHust LeHTpobexxHas cuna n T.4.).

CHavana paccynTbiBaeTCA OOJITOBEYHOCTb KaXXOoro no
OTAESIbHOCTK Tena KadeHuna noa Harpy3K0|7| Mexay
BHYTPEHHUM 1 Hapy>XHbIM KOJibLlaMW, a 3aTeM BblHNCIAETCA
A0JTTOBEHYHOCTDL NoALLUMNHMKa B LIESIOM.

(") PacueTbl cxogmmocTy no3sonstoT NSK ¢ 60/bLLON CTeneHbo
TOYHOCTW BbIYMCISATb AENCTBYIOLLYIO Ha LLAPVIKA LIEHTPOOEXKHYHO
CuvIy, a TaKkKe Harpy3ky Ha Kaxkoe Teno KadeHusl.

3a nHgopMaumen o pacyeTax AOrOBEYHOCTU AN MOALIM-
HWKOB, MCMOJIb3YEMbIX B BbICOKOCKOPOCTHbLIX YCTaHOBKaX,
obpatntech B komnaHmo NSK.

Puc. 1.6 V13mMeHeHns yrna KoHTakTa, 06yCNOBNEHHbIE
LEHTPOOEXXHOI cnnomn

|
./ ~— HapysxHoe
KoL

/‘ —— BHyTpenHee

Y KOMbLO

F.: Bo3geiicTBre LEHTPOBEXHON CUbl HA Tena KavyeHus

[onroBe4HOCTb KEpaMnyeCKnx rmépumaHbIx
noaLwwvnnHMKoB

3Havennn C, C_ v ctaHpapTos L, no MOC281 ana kepamm-
YECKNX MOALUMMHNKOB HE CyLLEeCTBYET.

Kak 6bl TO HM OblIO, JONTOBEYHOCTb KEPaMUYECKNX MOALMM-
HUKOB MMEET TEHAEHLMIO ObITh BbILLE JONTOBEYHOCTM
06bI4HbIX CTa/TbHbIX LUAPUKOBBIX MOALLUNMHUKOB B OANHAKOBbIX
MNOAXOAALLMX UM YCNOBUAX SKCTyaTaLmn.

OCobeHHO 3TO KacaeTCd Tex CUTyauuii, KOrfa BO3AENCTBME
LIEHTPOBEXKHOM CUITbl Ha LLIAPWIKW BESMKO.
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2. CTATUMECKAA HOMUHAJIbHAA TPY30MOABEMHOCTb U CTATUHECKUE

Cratnyeckass HoMMHanbHas rpysonogbemMHOCTb
op, Ype3mMepHOM N CUMBbHOM YOAPHOW Harpy3kon NOALUIMM-
HUKM Ka4eHNs MOryT MOABEPrHyTbCS MECTHOW OCTaTO4HOMN
nebopmMaumn Tefl Ka4eHnst 1 MOBEPXHOCTEN JOPOXKEK KaYeHs,
€Cv MpeBbILLEH Npefden ynpyroctu. Heynpyrasa nedopmaums
yBENMYMBAETCS MO Mowaam v riybuHe no Mepe MOBbILLEHNS
Harpysku, u, Korga Harpyska npesblllaeT onpeneneHHbIn
npegen, raaknin Xo4 NOALUMMHUKOB HAYHET 3aTPYAHATHCS.
HomMmnHanbHas ctatmdeckas Harpy3ka onpenenseTcs Kak aT1a
cTaTn4eckast Harpyska, Co34aloLLas PacCHMTaHHOe KOHTaKTHOe
HanpshkeHne B LieHTpe 06nacTy KOHTaKTa Mexay TefloM Kade-
HUSA, NOABEP>KEHHBIM MaKCHMasTbHOMY HamnpPsPKEHWIO, U MOBEP-
XHOCTBIO [OPOXKKN Ka4eHMs.

[nsa wapukosbIx noawmnHnkos: 4 200 MlMa
nsa ponvkosbIx nogumnHmukos: 4 000 Mla

B 06nact MakcrManbHOro HampsPKeHWUS CyMMa OCTaTOYHOM
necopmaumn Tena KaveHust 1 OOPOXKM KadeHUst paBHSIeTCA
npubnmantensHo 0,0001 gmameTpa Tena kadeHusi. Homun-
HasnbHas cTatndeckasa rpysonogbemMHocts C, B Tabnvuax
NOALLMMHNKOB 0603HaYaeTcs C ana paguanbHeix v C, ons
YMOPHbIX MNOALUMMHUKOB.

Puc. 2.1 OTHowweHne mexay BOaBMBaHUEM
1N HOMWHAJSIbHOW CTaTU4ECKOW rpy30NogbeMHOCTLIO

d,
l
b
t
J,
Q §=0,+0, =0,001D,
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CtaTnyeckune aKBMBaJIEHTHbIE Harpy3Ku
CraTtnyeckast SKBUBa/IEHTHAs Harpy3ka — 3T0 rMnoTeTM4eCcKas
Harpyska, Bbl3blBaloLLas KOHTaKTHOE HamnpshKeHue, paBHoOe
MaKCUMasbHOMY HamnpsiXXeHuto, B hakTUYecknx paboumx
YCNOBUSIX, B HEMOABVKHOM COCTOSIHUM (BKITKOHas O4eHb MeIeH-
Hoe BpallleHre nnn konebaHue), B 0b6nacT KOHTaKTa Mexay
TEMUW Tenamu KadeHnsi, Ha KOTopble NMPUXOOUTCSt CaMoe CUb-
HOE HamnpsPKEHNE, 1 [OPOXKAMU KaYeHWs! MOALLNMHMKA.
CraTtndeckas pagmanbHas Harpyska, Npoxoasilas Yepes LeHTP
MOALLMMHNKA, NPUHYMAETCS B Ka4eCTBe CTAaTUHECKON 3KBMBa-
JIEHTHOW Harpy3ku O pagvanbHbiX NOALMMHMKOB, Toraa kKak
cTaThnyeckast oceBast Harpy3ka B HarnpaBfeHun, CoBMaaatoLieM
C LEeHTPasIbHON OCbIO, MPVHMMAETCS B KA4ECTBE CTaTUHECKOW
SKBUBANIEHTHOW Harpy3KM 151 YNOPHBIX MOALNMHAKOB.
CraTudeckasn aKBMBaNEHTHast Harpy3ka Ha paguasibHble nof-
LWMMHWKL. Bonbliee 13 ABYX 3HAYEHWI, BbIBEAEHHbIX N3 HKEC-
nenyloLLyX PaBeHCTB, CeayeT NPYHMMATL B Ka4eCcTBe 3HaYe-
HVS CTATMYECKON 3KBMBANEHTHOW Harpy3ku Ha paguanbHble
MOALLMMHMKM.

P0 = XOFr+ YOFa

P0 = Fr
CraTnyeckas aKBVBaneHTHasi Harpyaka Ha ynopHble NOALLMMHAKIAL

P,=X,F.+F, o=90°

Tabnuuya 2.1 Cratndeckas aKBuBasieHTHas Harpyska Py = X F + Y F,

0 roe
yron KOMI‘%AH?;;;RDT DB ww DF
KOHTaKTa [ v X v P, : Cramdeckas aKBrBaseHTHas
- " 0 0 Harpy3aka (H)
15 | 0.5 |0.46 | 1 0.92 .
18 | 05 |0a2| 1 |osa F. :PapnansHas Harpyska (H)
25 | 05 |038| 1 |06 F, : Ocesad Harpyska (H)
30 | 0.5 |033| 1 |0.66 X, : KosthuLlmeHT cTarn4eckon
40 | 05 0.26| 1 |0.52 paVanbHoi HarpyaKi

Y, : KoathduumeHT cTatiiecKon
OCEBOW Harpy3Kku

[Mpwn ogmMHOYHOM cOopKe N kKoMbrHaumm DT 1 3Ha4eHUm
F > 0.5F + Y F,, ncnonbayite P, = F,

KoadhdurumeHT gonycTumMon cTaTu4eCcKom Harpy3Kku
[onycTnmasi ctatmyeckas aKBMBaNIEHTHAst Harpy3ka Ha nog-
LMMHMKL N3MEHSIETCH B 3aBUCMMOCTU OT HOMWUHAsBHOW CTa-
TUYECKON MPY30MOABbEMHOCTH, a TakKe YCTaHOBKM 1 YCOBUIA
KCNAyaTaumm T NOALUMMHNKOB.

KoathpuumeHT JonyCTUMON CTaTUHECKON HArpy3Ku CIyXXKUT
hakTopom 6e30MacHOCTN, MPUMEHAEMbIM K HOMUHANBHOW
CTaTU4YEeCKOW rpy30MOABEMHOCTU, U ONpenendeTcs npu
MOMOLL OTHOLLIEHWS B COCTaBE HWDKECTEOYIOLLErO paBeHCTBa:

fs=(C,/P,)
rae

C, : HomvHasbHas ctatdeckas rpy3onogbeMHocTb (H)
P, : Ctatn4eckas sKkBMBasieHTHas Harpyska (H)

Tabnuua 2.2 3HayeHns KoadduumeHTa 4onyCTMMON
CTaTN4YeCKoW Harpy3Kku f

HwxHuin npegen fs
Pabouve ycnosus
UJapVIKOBbIe MOALWNMHAKA Ponvkosbie MOALLMMHIAKIA

YCTaHOBKM C HU3KVIM 20 3.0
YPOBHEM LLyMa ’ ’
TMoaWwMNHIKIA, NoABEpratoLLmecst 15 20
BMOpALIN 11 YAPHbIM HArPY3Kam ’ ’
CraHaapTHble paboiie ycrosis 1,0 1,5
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JonycTumasn oceBas Harpyska

B uensx ontummnzaumm akcnnyaTaumoHHbIX XapakTepucTuk
noawnnHmkos komnanus NSK onpegenvna ctaTUCTuKy
[OMYyCTUMBIX OCEBbIX HAarpy30K Ha OCHOBE ABYX HUXKecneayto-
LNX CUTyaLmn:

1. MNpepnenbHasa Harpyska, Npyv KOTOPOW MexXay LIapyKoMm
1N [OPOXKOWN KaveHWsi co3[aeTcs aMNC KOHTakTa Bchen-
CTBME W3MEHEHWI yrna KOHTakTa, Korga paguanbHblid
NOALUMMHMK, HECYLLMIA OCEBYIO Harpy3Ky, BbIXOAUT 32 KPOMKY
[OPOXKN Ka4eHNS.

2. 3Ha4eHVie CTaTM4ECKON SKBUBASIEHTHOM Harpysku P, ,
KOTOPOE BbIBOAUTCS U3 3HAYEHWUST HOMVHASIBHOW CTaTU4EeCKON
rpy30noabeMHOCTN C) Mpun UCTOSL30BaHWM KOadhuLmeHTa
CTaTUHECKON OCEBO HArpysku Y.
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LonycTmast oceBasi Harpy3ka obnagaeT HauMeHbLLM 13 OBYyX
onpeneneHHbIX BblLe 3HAYEHWI.

3TO 3HaYeHMe NMPOBEPEHO Ha MpaKTUKe 1 BKtoHaeT dhakTop
6e30MnacHOCTH.

(CBepeHvsi 0 OOMYCTUMbIX OCEBbIX Harpyskax cM. B Tabnmuax
MOALLMMHKOB).

Puc. 2.2. Snnunc koHTakTa u NpefefibHas oceBas Harpyska
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3. KOMBUHALIUA PAQWAJIBHO-YNOPHBIX LUAPMKOBBIX MOALLUMHUKOB

Komb6uHauun pagunanbHO-yNOPHbIX LAPUKOBbIX NOALUNMMHUKOB, BbiycKaeMble KomnaHuen NSK
Kak npasuno, NSK npepnaraeT CBEPXTOYHbIE pPafnanbHO-YMOPHblE WAaPUKOBblE MOALUNMHUKL B OBYXPSAHOW, TPEXpSOHON
1 YeTbIpEXPSAHON KOMBUHaLIMSX. [ONs (OUKCMPOBaHHOM CTOPOHbI LUMMHAENS 0ObIMHO NMPUMeHsitoTCca aByxpsiaHble (DB), TpexpsaaHble
(DBD) n 4veTblpexpagHble (DBB) komnoHoBkn. OOHaKo, YTO KacaeTcsl TPexpsaHbiX KOMMOHOBOK, B CBS3W C TeM, YTO
pacnpefeneHe NpeaBapuUTebHOM Harpy3kn Ha Kaxxabld NOALUUMHUK HEPABHOMEPHO, AManas3oH ONTUMasbHbIX BapyaHTOB
npegHaTsara BeCbMa OrpaHnyeH, BCAEACTBME Hero 3T KOMMOHOBKM HEMPUIOAHbI AJ151 BICOKOCKOPROCTHbBIX PEXVMOB.
CoBmelLlatoLLecs NOAWNMHUKA NPOV3BOAATCS KOMMekTamu, bnarofapst Yemy npu 1Ux CMEXHOW YCTaHOBKE aBTOMaTUYECKU
[ocTuraeTcs 3afdanHbln npegHaTar. OTKIOHEHUS 3HAYEHUA BHYTPEHHEro M BHELUHEro AvameTpoB AN NapHbIX MNOAWLMMHUKOB
KOPPEKTUPYIOTCS A0 MeHee 1/3 OT mons gonycka.

Tabnuua 3.1 XapakTepuCTUKN Kaxxgonm KomornHaumm

DB DF DT DBD DBB
HanpaBneHne Harpysku < < - < <
MrHOBeHHas XXeCTKOCTb @) O VAN ©
BbICOKOCKOPOCTHbIE Ka4ecTBa O O © A O
TennosbigeneHne O @) @ A O
XKecTkocTb O O VAN ©)

®©npesocxogHo QOTanuHo OXopotwo AYgosnetsopuTensHo — ToMbKO OfHO HanpaereHne € [ga HarpasneHus!

XapakTepuCTUKN KaXKAol KOMBUHaLMK Puc. 3.1 PacctosiHue mexxgy LeHTpamm Nofe3Hon Harpysku
@ KOMMOHOBKA «CHa K CriHe», DB B CMCTEMAX «CrMHA K CMIMHE» N «JIMLIO K JINLLY».
MOXXeT HECTV OCEBbIE HArPy3KM B 060X HAMPaBEHUSX, & TAKKE

pagvaneHble Harpyaku. 113-3a 60MbLIOr0 PacCTOSHWS MEXY LieH- /1) | /
Tpamy NONe3HON Harpyskn Takask KOMMOHOBKA MPUroaHa, eciu EE

€CTb MOMEHTbI MPUIOXKEHUS CN. TeM He MeHee eCriv KOpryC He @ @%
0bnafaeT [OCTATOHHOM TOYHOCTBIO, @ LWNUHAENb Pa3peryMpoBaH,
TO BHYTPEHHVE Harpy3Kkv MOALLIMMHVKOB MOTYT 3HaUUTENBHO BO3pa-

CT/ 1 BbI3BATb npe»gu,espeMeHan?l BbIXO[ N3 CTPOA NOALUMMHUKOB
BCNEACTBYE BOMbLLUEN XXECTKOCTN MOMEHTA.

@ KOMMOHOBKa « L0 K nnuy», DF

Mo cpaBHeHnto ¢ B1aoM DB paccTosHue Mexay LeHTpamm nones- T ‘ ]

HOW Harpy3kin HebonbLUOE, nosTomy CMOCOBHOCTb BOCMPUHMMATD PaccTosHHie Mexay LeHTpaMi PaccTosiHHe Mexay LeHTpamH
MOMEHTbI MPWUMIOXKEHNS CUM Y 3TON KOMMOHOBKW YCTynaeT aHano- ___ MonesHos Harpyskn none3Hos Harpysku
MV4HO crocobHocTy DB. I o

C [pyron CTOPOHbI, 3TOT BUA, KOMMOHOBKM NMOAXOAUT K COBMECTHO- DB DF

My NPUMEHEHUIO C Koprnycamu, O6J'Ia,D,aFOLLLI/IMI/I MEHbLUMM KnacCom
TOYHOCTY N BOMBLIMM CMELLEHMEM Bana BCNEACTBME ero HU3KOWM

MBrMGHOI KECTKOCTL. Puc. 3.2 HanpasneHue Harpysku B CUCTEMAX «CrUHA K CTINHE»

@ <TaHgemMHas» KOMMoHoBKa, DT W «TaHfem>.
MOXET HECTW OCeBble Harpy3ku B OOHOM HarnpaBieHWW, a Takxke
paguaneHble Harpy3ku. MocKoNbKy 0CeBast XXECTKOCTb 3TOro Bida
KOMMOHOBKM B ABa pa3a NPeBbILLaET aHanorv4Hoe 3HaqeHve ans
OOHOPSAHON KOMMOHOBKM, 3TO COEAVHEHWE MCMOb3yeTCs
MPW BbICOKOW OCEBOW Harpy3ke B OLHOM Hanpas/ieHUN.

@ TpexpsigHas KomnoHoska DBD

MoXeT HeCTV 0ceBble Harpyski B 060OMX HAMpaBNeHsiX, a Takke € 7<;:1 :>
papuanbHble Harpyskiu. DB DT
OpHako npefHaTsar Ha Kaxkablid MOAWWMHUK pacnpeaenseTcs
HEOOMHAKOBO, a MPEeAHaTAr Ha MPOTUBOMONIOXKHYIO CTOPOHY

(ooMHO4HYIO CTOPOHY) B ABa pasa NpeBblllaeT aHanorn4Hoe Puc. 3.3 BHyTpeHHbIi npepHaTar B komnoHoske DBD.
3Ha4eHne 4 [pyroi CTOPOHbI.
CnenoBaTesnbHO, STOT BUE, KOMMOHOBKYW HE MOAXOMMUT ANt BbICOKO- MpepHatar = 500 H

CKOPOCTHbIX PEXMMOB 13-3a CUSIbHOTO YBEIMYEHUS BHYTPEHHEN

Harpysky Ha ofHy 13 CTOPOH, KOTOPOE MOBbILLAET BEPOATHOCTb
BbIXOAda NoaLnnHyKa 13 CTpoA.

@ YeThipexpsaHas koMnoHoska, DBB 250 H | 250 H | 500 H
MOXeET HECTV OCeBble Harpy3ku B 000MX HanpaBAeHUsX, a Takke
pagnanbHble Harpy3kK. B pacnonoxeHusx ¢ Tem xe 0CeBbIM 3a30-
POM, YTO 1 B KOMMOHOBKe DB, npeaHaTar 1 »ecTkoCTb B [Ba pasa
NPeBbILLAOT aHanorndHble 3Hadvennsa ansa DB. Kpome Toro,
JOMnyCTMas 0ceBas Harpy3ka B YeTbIPEXPSAHOM KOMMOHOBKE
MPEBbLILLIAET aHANIOMMYHOE 3Ha4YeHne 19 KOMMoHoBKK DB.
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CpaBHeHune na3rnba Bana Nnpu KOMNOHOBKaXx

,CN1Ha K cnuHe” n ,anuo K nuuy”

2KeCTKOCTb MOMEHTa A1 KOMMOHOBOK ,,CMHA K CMvHE” 1 ,nLO
K MLy’ pasnnyHa, Kak noka3aHo B MPUBEAEHHOM HIDKE MpUMepe
pacudeTa cpaBHeHus n3rnba Bana. B aTom npumepe Ha nepeaHen
CTOPOHE MCMNONb30BaHbl paananbHO-YMOPHbIE LLAPUKOBbIE
nogwmnHuky (75BNR1OXET); TvnuyHble HOopMbl OTKNOHEHNWS
Bafia NokasaHbl Ana 06enmx KoMnoHoBok DB 1 DF. Ecnm k TopLy
WNWHAENs NPUKNafblBaeTCs paamanbHas Harpyska BenMHMHOM
1000H, paananbHble CMeLLEHVS TopLa LNUHOENS BblMUCASKOTCS
cneayoLmmM 06pasom:

6oy = 2.4079 x 1072
Gy = 2.9853 x 1072

3TO MoKasblBaEeT, Kak BIMSIET PACCTOSHUE MEXY LieHTpamm
MONE3HON Harpy3Kn Ha U3rno LWNMHAENS.

MHCTpyKUMsi N0 MOHTaXy pagmanbHO-yNopHbIX
LLAPUKOBbIX MOALLMIMHUKOB — METO[], COBMELLEHMS

HanpaBneHne coBmelleHuns

[ns coBMeLlaeMbIX MOALLUMMHNKOB OMPOMHOE 3HaYeHME UMEOT
MOPSAOK MOHTaKa 1 HanpaBneHne NMPUAOXKEHNUS Harpysku. Ha
MOBEPXHOCTSAX BHELIHMX AMaMETPOB MOALUMMAHVMKOB MPUCYT-
CTBYeT 3Hak ,V”, Kak MoKa3aHO Ha pUCYHKe crpasa. Ecnv
MOALWVIMHNKA YCTaHOBMEHbI TaK, YTO UX OTMETKM 0b6pasytoT
NpaBWbHbIN 3HaK ,V”, 9TO 3HAYUT, HTO COBMELLIEHNE 1 OpVEH-
TVPOBKA BEPHbI.

Cumon ,O” Ha 60KOBOI NMOBEPXHOCTY UITN CKOLLEHHOM YacTu
BHYTPEHHMX KOJIEL, O3HaYaeT Mo3nLMIO MaKCUMasbHOro paau-
anbHoro 6uenns. OnTuManbHas TOYHOCTb OOCTUraeTCs Mpw
yCTaHOBKe MOALMMHMKA, NoaToMmy cumeon ,C” pasmellaeTcs
CTPOro HaMpPOTVB MO OTHOLLEHWIO K MO3ULIMA MakCManbHOMo
SKCLIEHTpUCUTETA Basa.

Ha Hapy>KHOM KoJibLiE MO3MUMS MaKCUMabHOrO paananbHOro
OreHns 06o3Ha4eHa noauupmen V.

Puc. 3.5 O603Ha4eHne NONoXXEHNS MaKCUMasIbHOO
pagunanbHoro GUEeHNs BHYTPEHHENO KoJibLia

Puc. 3.4 Kpusas cmelleHus wnuHaensi

Komnonoska DF

Komnoxoska DBF
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Harpyska:
1000 H

Puc. 3.6 KombuHauun pagnanbHO-ynopHbIX
LLIAPWKOBbIX MOALLUNMHUKOB
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3. KOMBUHALIUA PAQWUAJIBHO-YNOPHbBIX LUAPMKOBBIX MOALLUMHUKOB

YHuBepcanbHasi KombuHaums

Komnanms NSK npegnaraeT yHuBepcasnbHble paguanbHO-YNOpHbIE NOALLNMAHVMKA ONS rPYANOBbIX KOMOUHALMA C OOMHAKOBbIMM
BbICTYNamMn NepeaHen 1 3agHen NoOBEPXHOCTEN. ITO O3HAYaET, YTO KOrga Mexkay COOO0N KOMOUHMPYHOTCHA MOALUVMAHMKLA OOHOrO
M TOro »Xe NMAEHTUMONKALIMOHHOIO HOMEPA, OHW BCE UMEIKDT 3adaHHYH BEMYMHY ONS KaKOOro cTaHgapTHOro BapuaHTa. [ns
MOALIMMHNKOB B YHUBEPCANbHOM KOMMOHOBKE MOHTaXXHblE 3HaKM "V", pacnofOMEHHbIE Ha BHELLIHEN MOBEPXHOCTM HAPY>KHOIO
KOSbLia, MpeaoTBpaLLatoT OLLNOKK B "opueHTaumm", obecnevnBatoT NpaBunibHOE COBMELLIEHME AeTanen Npu MOHTaXKE 1 yKasblBaroT
HanpaBfEHME yrna KOHTaKTa.

Puc. 3.7 YHuBepcanbHas kKombuHaums

MOo>KHO 1CMOMB30BaTh
B Nt0OO KOMMOHOBKE, b
NocKosbky "f"

(BBICTYM CO CTOPOHbI
nepenHer MOBEPXHOCTY)
paseH "b" (BbICTYN

CO CTOPOHbI 3aQHEN
MOBEPXHOCTN).

|

OTpuuaTenbHblit 3a30p: 2f

OTpuuaTenbHblin 3a30p: 2b

Pasnnuna mexpgy nogwmnHukamm B Kom6mnHauusx SU n DU

KomnoHoBka DB

[lpegHaTdr aTo «BbICTYMN CO
CTOPOHbI 3aAHEN MOBEPXHOCTIN»
X 2 = 2b (=2f); obnagaeT TO4HO
onpefeneHHbIM 3Ha4YeHnem
ONg KaX[oro ctaHfapTHOro
npegHartdara.

KomnoHoBka DF

[MpegHaTar aTo «BbICTYMN CO
CTOPOHbI 3aAHEN MOBEPXHOCTIN»
X 2 = 2 f (=2b); obnagaet TO4HO
onpeneneHHbIM 3Ha4YeHnem
ONA KaXaoro crtaHgapTHOro
npegHardra.

KomnoHoBka DT

3a3opa Ha NoBepxXHOCTM KOMbBUHaLmn DT
HET, MOTOMY YTO BbICTYM CO CTOPOHbI Mepes-
He MoBepxHOCTY ,f paBeH BbICTYMy CO CTO-
POHbI HEBMOMMOWN MoBepPXHOCTW ,b”. Takoe
MOJSIOXKEHNE COXPAHSETCS, MOKa MOALLMMHVKA
CKOMIMOHOBaHbI B coeayHeHme Buaa DT.

EcTb nBa Byga yH1BEpcanbHOM KoMbuHaumy noaumnHukos NSK, cyllecTByoLve MeXXaY HAMM pasnnymns MpuBeaeHbl B Tabnue HXe.

Tabnuua 3.2 XapakTepuctukm KOMMOHOBOK noawmnHukos SU n DU

SuU

DU

Konnyectso psaoB NoALLIMMHIKOB

1

2

,D,OI'IyCTI/IMbIe OTKJIOHEHUA BHYTPEHHEro
N BHELWIHero gnamMmeTpoB

KoHTponupytoTcsa B npegenax 1/3 ot gonyctumoro

150 NSK



‘ ‘ l43c-n:5 ‘ ‘ ‘

MprmevyaHnss OTHOCUTENLHO NPUMEHEHNS OQMHAPHON YHUBEPCAa/IbHOM KOMMOHOBKM NOALWMNMHUKOB (SU)

@[ 1py NCMONBb30BaHUN 3TUX MNOALWMWMHNKOB B Ka4eCTBE KOMMOHEHTa MHOMXECTBEHHOW KOMOMHaUUU MOALUNMHUKOB
PEKOMEHIYETCS KOHTPOMMPOBATb OTKIIOHEHWSI BHYTPEHHErO 1 BHELLHEro AMaMeTpOoB B npefenax 1/3 oT gonycTumoro.
OFECTb Takke cneuvanbHble NOALUMMHUKMA C 0COBbIM KNaccoM ToYHOCTM "P4Y", KOTopble MO3BOAAIOT KOMMEHCUPOBATb
HebOoNbLUME OTKIOHEHNST BHYTPEHHENO 1 BHELLHEMO AMaMeTpOoB. Jonyck "P4Y" BKKOYaeT Ty XKe TOYHOCTb BpaLLeHWs, YTo
1 P4, HO MO CpaBHEHNIO C HUM UMeeT Bonee y3KUA AnanasoH OOMYCTUMbBIX OTKIOHEHUA BHYTPEHHErO Y BHELLHEro

ovameTpos. OH NOAXOAWT AN YHMBEPCallbHbIX COCTaBHbIX MOALLMMHMKOB (METOZ, "MPON3BOSIBHOMO COBMELLIEHMS").
@"P4Y" NnooxoanT ANs YHMBEPCASbHbIX COCTaBHbIX MOALUMMHMKOB (METOA, "MPOn3BONbHOrO coBMelleHrs"). OgHako npu

aKcnyaTaumm STx NOALMMHUKOB CO CKOPOCTLIO cBbitle 1 500 000 d. n, CyLlecTBYET BEPOATHOCTb TOrO, YTO O4YEHb

HebOoMbLLIOE OTKIOHEHWE MOCadKW A1 Bana UM Kopryca Bbl3OBET MOBPEXAeHNE MOALUMMHMKA 13-3a OMCMPOnopLIm

BHYTPEHHEN Harpy3ky L8 KaX[4oro paga. Ecnn aTn NOALVMHUKKA UCMONBb3YIOTCA LS BbINONHEHNA onepaunin
¢ BbICOKOW CKOPOCTBIO, HY>KHO MPUHMMATL BO BHUMAaHNE BEPOATHOCTb TAKOrO MOBPEXAEHVIS.

/

Puc. 3.8 [onycTuMble OTKNOHEHUS ToYHOCTUN P4 n P4Y

,[lOI'IyCTMMOe OTKJIOHEeHWe BHelWHero guaMeTpa

U

e

iy

,D,OI'IyCTMMOE OTKJIOHEeHUe
BHYTpeHHero anamMeTpa

|_|pVI MOHTa)Xe MNOALUNMHUKOB C WCMONb30BaHMEM
MeTo[a NMpPon3BOJIbHOIO COBMelleHUsa crnenyet
Y41TbIBaTb AOMYCTUMbIE OTKIIOHEHNS.

MOHTaXXHbI 3HaK U MeTOo[, COBMELLLEHNA OIS
YHUBepCaibHbIX KOMOUHaUUMIA NOALINMHUKOB

Puc. 3.9 YHuBepcanbHble KOMOMHALMN NOALINMHUKOB
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[onycTuMble OTK/IOHEHUSI BHYTPEHHEro 1 BHELLHEro
OnameTpoB (TOYHOCTb P4Y)

Tabnuua 3.3 [lonyCTuMbIe OTK/IOHEHNS BHYTPEHHErO AameTpa

BHYTPEHHETO KonbLia EovHuLa namepeHus: um

BHYTPEHHII A1ameTp Knacc 4 5 nmﬂ%ﬁ;‘%g’;ﬁgﬁg%‘;@im)
CBbILE  [BKMKOYMTENEHO|  BbICOKMIA HU3KMIA BbICOKMIA HU3KMI
30 50 0 -6 -1 -3
50 80 0 -7 -2 -5
80 120 0 -8 -3 -6

120 150 0 -10 -3 -7

* [lonyCTUMbIE OTKIIOHEHNS! 471 MOALUMMHIKOB C BHYTPEHHUM ANamMeTpOM MeHee
30 MM COBMaAAIOT C AOMNYCTUMbIMM OTKIOHEHUAMI AJ151 MOALLMMHAKOB
C BHYTpeHHUM guameTpom 30-50 mm.

Tabnuua 3.4 [onyCTuMble OTKIIOHEHUS HAPYXXHEro auameTpa

Hapy>HOTo KorbLa EaQvHuLA n3MepeHns: um

N~—" S~—— SN—" S~—— S— S~——
DBD DFD DTD BHewuHwii suaveTp Knacc 4 e e )
CBblUE  [BKMIOYATENBHO|  BbICOKII HI3KIAV BbICOKMI HI3KWIA
. - - 80 120 0 -8 -2 -6
120 150 0 -9 -3 -7
A R | N 150 180 0 -10 -3 -7
S D D D e Do ha pa— S i n—p D 180 200 0 -11 -4 -9
200 meHee 215 0 -11 -2 -9
N — T — T T~
DBB DFF DBT * ,D,OI'IyCTVIMbIe OTKJTIOHEHUs ansA NoOAWNNHUKOB C BHELWHUM AnaMeTpOM MeHee

50 MM coBnagatoT ¢ [OMNYCTUMbIMA OTKIOHEHWSIMW AN NOALUNMHUKOB
C BHELWHVM anameTpom 50-80 mMm.
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4. MPEAHATAI N XKECTKOCTD

PaccmatprBas BOMPOC >XXECTKOCTU LWNMHAENEN CTaHOYHOro OBOPYAOBaHMS, MOALUMMHUKMA MOXHO MPEACTaBUTb B POM MPYXKUH.
Korga K WnnHOento nNpvknaabiBaeTcsd 0ceBas Harpyska, CMeLLeHne No OCKU OnpefensdeTcs OCEeBOW XXECTKOCTBIO MOALUMMHUKOB
3a(PVKCMPOBAHHOIO KOHLA LUNUHAOENS.

Moy HeOBXOANUMOCTU MOSYyHEHNS BbICOKOW PafmasibHOM »KECTKOCTU, Kak MpaBuio, UCMNOMb3YIOTCA LMANHOPUYECKME POSIMKOBbIE
nogwmnHmkn. OceBble Harpy3ku OBbIMHO HECYT pPagnanbHO-YMOPHbIE LLAPVKOBbLIE MOALVMHUKA. Hem Bonblie yron KOHTakTa
paavanbHO-yMoOPHbIX LLIAPUKOBBIX MOAWWMHUKOB, TEM BbilLEe OCEBas XECTKOCTb. [MOALUNMHUKA C BHYTPEHHUM OMaMETPOM
OANHaKOBOro pasmepa 1 60MblLUMM KOMMYECTBOM 3MIEMEHTOB KadeHust (cepun no amametpy 0 n 9 nnm cepum BNR10 1 BNR19)
obnagatoT 60MbLUEN CTENEHBIO XXECTKOCTU, HECMOTPS Ha TO, YTO AMAMETP UX S1EMEHTOB Ka4eHWst MeHbLLE.

OBbl4HO MpeaHaTAr yCTaHaBMBAETCH Ha MOALLMMHMKAX B LENSX YBEIMYEHNS XKECTKOCTU LUMMHAENEN CTaHKOB. Ho B TOM chydae,
€CNN NPedHaTAr OKaKETCH YPE3MEPHO BbICOKMM, 3TO MPUBEOET K OTCAaVBaHWIO 1, BO3MOXXHO, 3aedaHuio NoALVnHMKa. MHorue
YBENMYMBAIOT CTEMEHb XKECTKOCTU MPX MOMOLLUM KOMBUHaUMK AByX 1 60onee pagranibHO-yNOPHbIX LLAPUKOBBIX MOALLIVMHUKOB.
Ocob6eHHO MOAXOQAT A5 9TOW 3afadv MNOAUUMHUKA OS5 WapuKo-BUHTOBbLIX OMOP, AN KOTOPbIX BbICOKAA >XXECTKOCTb
obs3aTeNlbHa, Yron KOHTaKkTa BEMMK, a MpeaHaTar Bbille, YeM Y WNUHAeNs. [Onsa BblAep>KMBaHMS OCEBbIX HArpy30K OObIYHO
WCMOSb3YIOT ABa UK TPW NOSLLNMHMKA.

HasHaueHune

OCHOBHbIMIX 3aa4amy NOALNMAHMKOB C MPeaHaTaroM npwu

paboTe CO LWNMHAENSIMM CTaHOHYHOrO 0O0PYA0BaHUSA ABASKOTCS:
[oBbILLEHME 1 MOJAEPXXaHE TOHHOCTU XO4a Bana.
YBenm4eHme )eCTKOCTU MOALUMMHMKOB.
MUHUMM3aLMS LIyMa N3-3a OCEBbIX BUOPALIMIA 1 PE30HaHCA.
MpenoTBpaLLeHme NOXKHOrO BPMHENTMPOBAHNS.
MpefynpexxaeHre Npockab3biBaHWs MEXY Tenamm
Ka4eHVst N OPOXKKaMIN KaveHus BCNeaCTBYe
rMPOCKOMNHYECKNX MOMEHTOB. 1
Mopoep>xaHne 31EMEHTOB KadeHWsl B MPaBUIbHOM
MOSIOXKEHNM.

OBbIMHO MpegHaTAr yCTaHaBAMBAETCA Ha MOAWMMAHMKAX Mpw

1CMONb30BaHMN KOMOMHALIMM 13 ABYX M 6onee MoALIMMHUKOR,

Hanpumep, paamanbHO-YMOPHBIX LLAPUKOBBIX NN KOHUYECKIX

POJIMKOBBIX MOALLIMMHUKOB.

MpepHaTar UWMNNHOPUYECKNX POSTMKOBbLIX MOOWNMHUKOB

[OCTUraeTcsa Npu OTPULATENBHOM PaaNaIbHOM BHYTPEHHEM

3a3ope.

OpOHako He PEKOMEHIyeTCs MPUMEHSATb AaHHbI MeTOoA ONns
LWINMHAENEN BbICOKOTOYHBIX MEXaHUYECKUX CTaHKOB K3-3a
CNIOXHOCTU MPOBEPKN MpeaHaTsra 1 BbITEKAOLLEro 13 3Toro
pUCKa BEPTUKAIBHOMO CMELLEHNST (HaKIoHa) MOALLVMAHNKA).

Puc. 4.1 YcTaHOBO4YHbIN NpegHaTar

e

()

(2) MpepHaTAr NOCTOAHHBLIM [AaBNEHNEM

Hpe,ﬂ,HaTﬂI’ NMOCTOAHHBIM fJaBlieHeM OOCTUraeTca nocpen-
CTBOM NCNONb30BaHW4A LI,IAﬂI/IH,EI,pI/I‘-IGCKOI;I WK NnacTuH4aTon
MPY>XWHbl. [Jaxke B TOM clyyae, eCnm B3auMHOE MOSIOXEHNE

(1) YcTaHOBOYHbIN NpegHaTsr

YCTaHOBOYHbI NpeaHaTAr 4OCTUraeTCa NOCPeaCcTBOM mKca-

LM ABYX MOALLUMMHMKOB C MPOTMBOMOJMIOMHO HampaBieHHbIMA

OCSIMM B MOSNIOXEHNM, KOTOPOE BO BPEMS BbIMOMHEHVS OrnepaLmn

OCTaeTCs Hen3MeHHbIM. Ha mpakTuke 4 Noy4eHns no3uum-

OHHOMO MpegHaTsAra UCMoMb3yKTCA B OCHOBHOM CliefytoLLmve

TPy MeToaa:

1. MNprMeHeHVe OyNNeKCHOM KOMMOHOBKN MOALWWMNHMKOB
C NpeaBapuTeNbHO BbIBEPEHHBIMK PasMepamu BbICTyna
N OCEBbIM 3a30POM.

2. Vlcnonb3oBaHne OUCTaHLMOHHOIO KOJbLUa MM MPOKIaaKn
COOTBETCTBYIOLLErO pasmepa ans AOCTVKEHVS HEOOXOAM-
MOTO PacnoNOXeHVs 1 NpegHaTara (CM. puc. 4.1).

3. MNpumMeHeHne HONTOB WK raek ONS BbIBEPKW OCEBOrO
npegHatara. (B aTom cnyyae ans KOHTPONg npegHaTara
cnenyeT U3MepUTb MyCKOBOW MOMEHT BpALLEHWS.

152/ NSK

NOALNMHNKOB B TeYEHWe onepauum MeHSETCH, BEMYMHA
npegHaTsira OCTaeTCs CPaBHUTENBHO MOCTOSHHOM. KOMMOHOBKA
paananbHOYNMOPHBIX LLIAPUKOBbBIX MOALMMHUKOB AN BpaLLeHWs
C BbICOKOW CKOPOCTbIO M30bparkeHa Ha puc. 4.2.

Puc. 4.2 TpepgHaTar NOCTOSAHHBIM AaBNEHNEM

b
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MN3meHeHune XXeCTKOCTU C NOMOLLbIO NpeaHaTsra
YCcTaHOBO4HbIN NpegHaTAr N oceBasi XXECTKOCTb
Koraa BHyTpeHHMe KoMbLa CrapeHHbIX NOALNMHMKOB, U306paxKeHHbIX Ha puc. 4.3, 3adnKCUpOoBaHbl Mo OCK, NOAWMMHMKKA A 1 B
CMeLLaoTCs Ha J, , U J, ;U OCeBOE MPOCTPaHCTBO J, MEXAY BHYTPEHHVIMM KOMbLaMy UcHe3aeT. B aTVX YCNOBUSX B KaXAOM
NOALUMMHVIKE UCTONb3yeTcs NpeaHaTsr F,,. OTHOLLEHWE Mex [y OCeBO Harpy3kol, F. 11 CMeLLieHEM B [yr/IEeKCHON KOMMOHOBKe

rnokasaHo Ha puc. 4.4. PucyHkn 4.5 n 4.6 oToBpaxKatoT Ty e naeto ans komnoHosku DBD.

KomnoHoBKa "cnnHa K cnuHe'"- 2 nopwunHuka, DB KomnoHoBka DBD
Puc. 4.3 KomnoHoBka DB ¢ npegHaTsarom Puc. 4.5 KomnoHoBka DBD ¢ npegHatarom
MogwmnHuk A TMopwmnnHuk B CropoHa nogwunHuka A CropoHa nogwwunHuka B
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©
Puc. 4.4 CwmelyeHre no ocn koMmnoHosky DB ¢ npegHaTtsrom Puc. 4.6 CmeLleHune no ocu komnoHoskn DBD ¢ npegHaTsarom E 5
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F, : OceBas Harpyska, NpuioXXeHHast CHapyxu F, : OceBas Harpyska, MpuioXXeHHas CHapyxu
F. : OceBasi HarpysKa, npunaragmas K MopLumnHuKy A F . : OceBasi HarpysKa, npunaraemas K noaLwm1nHuky AA
F, : OceBasi HarpysKa, npunaraemas K nogLumnHuky B F, : OceBasl HarpysKa, npunaraemas K nogLumnHuky B
5a : CmeLleHne aynieKCHON KOMMOHOBKM 5a : CMeLLeHne TPUNIEKCHON KOMMOHOBKM
0,, : CMelLeHne noawnnHmka A 0,, : CMelleHne noawmnnHmka AA
5aB : CmelLeHre nogwvnHka B 5aE : CmelleHne nogwumnnHmka B
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4. MPEAHATAI N XKECTKOCTD

MpenHaTar NOCTOAHHbLIM [ABAIEHNEM U OCEBAsA XECTKOCTb
Ha puvic. 4.7 nsobpaxkeHa OynnekcHas KOMMOHOBKa MoaLmm-
HVKOB C NpeaHaTAroM NOCTOSIHHLIM AABNEHVEM.

Kpvieas nporvba Npy>knHbl MOYTU NapannebHa ropu3oHTabHOM
OCW, MOCKOSIbKY Y MPY>XUH >XXECTKOCTb MeHbLUE, YeM Y nofa-
LWMnHWKa. B pesynbTarte »eCTKOCTb Mo NpefHaTsaroM nocTo-
SHHOrO AaBnenHns NPUBAN3NTENBHO pPaBHa »KECTKOCTU OOHOro
NOALLMMHMKA C MPraraeMbIM K Hemy npegHaTsarom F .

Ha puc. 4.8 cpaBHMBAKOTCS CTENEHN XECTKOCTU NOALLMMHMKA
C YCTaHOBOYHbIM (MO3ULIMOHHbBIM) MPEeaHATArOM U MOALUMMHMKA
C NpeaHaTAaroM NOCTOAHHbIM AABNEHNEM.

Puc. 4.7 CmeLlleHne no ocu nNpu npegsapuTenbHON Harpyske
NMOCTOSIHHOIO AaBNeHnst

;
/
1

’
/ TMopwmnHuk A
-— 5, — /
/
/

OceBas Harpyska

28

CMelleHne no ocun

~— O

Puc. 4.8 CpaBHeHne XXeCcTKOCTU 1 NpegHaTara

OceBas Harpyska

CMellleHMe no ocu

154 NSK

CpaBHeHne MeToA4OB NpegHaTsra

YCTaHOBOYHbI NMpeaHaTsr U NPeaHaTSr NOCTOSHHLIM AaBfEHNEM

MOXXHO CPaBHWUTL CAeOYHOLLVIM 06pasoM:

(1) Mpw paBeHcTBE 0OOMX MPEAHATArOB, YCTAHOBOYHbIN MpeaHaTsAr
obecneyvmBaeT ropa3ngo BOMbLLYIO XXECTKOCTb MOALUMMHMKA.
Opyrvimmn cnosamu, fedhopmaums BCIeACTBME BHELLHX Harpy30K
NS NOALUMMHUKOB C YCTAHOBOYHBIM MPEaHATArOM OKa3blBagTCs
MEHbLLEN.

(2) Mpn yCcTaHOBOYHOM MpefHaTare 3Ha4eHue 3TON Harpysku

KoNebneTca B 3aBMCUMMOCTM OT Takux (DakTopoB, Kak pas-
HOCTb OCEBOr0 PacLUVPEHNst BCNEACTBME pasHuLbl Temnepa-
Typ Bana u Kopnyca, pasHOCTb paauanbHOro pacLuMpeHus
BCMEACTBME Pa3HULIbl TEMNEPaTYP BHYTPEHHEMO W HAPYXKHOMO
Kofiey, 1 gechopmaumns BCNeacTeme Harpysku. [py npeasapu-
TEJIbHON Harpy3ke MOCTOSHHOIO AaBfIEHNst BOSMOXHO CBECTU
K MUHUMYMY NtoBble M3MEHEHUS npegHaTara, NOCKOMbKY
N3MEHEHWE Harpy3KM OT MPYXXMHbI C PACLUMPEHNEM U1 CXKATUEM
Bana sIBNSETCA HE3HAYUTENBHBIM.
113 BblLLENPUBEAEHHOrO OOBACHEHNS CTAHOBUTCA SICHO, YTO
NO3MLMOHHbIE MpeaBapuTeNbHble Harpy3kn, Kak npasuno,
NPeanoYTUTENBHBI A5 YBENNYEHUS XECTKOCTW, Toraa Kak
npeaBapuTenbHble Harpy3ki MOCTOSHHOMO AaBfeHns 6onbLue
NOAXOAAT ANS BbICOKOCKOPOCTHbIX YCTAHOBOK.

BenuuuHa npegHatsra

Yem 6onblie npegHaTsr, TEM Bbllle »KeCcTKOCTb. OgHako B TOM
chyyae, ecnv npegHaTar NpeBbilaeT HeOOXOAUMYIO BENMUYMHY,
Ha4MHaeTCs HeHopMarnbHOe TEMnnoBblAeNeHne, BCNeacTBme Hero
COKpalLLaeTcs yCcTanocTHas A0NroBe4HOCTb. B caMbix KparHux
chydasix 3T0 MOXET MPUBECTN K M3DbITOYHOMY U3HOCY W Aaxke
3aeJaHno MOALUMMHMKA. Takm 06pa3oM, BO 13b6exxaHue nosy-
YeHWS YPE3MEPHOro NpeaHaTara cneayeT BHUMATEbHO U3yYaTb
1 nogbuvpatb BENMYMHY MPEdHaTara, y4UTbiBas B TO XKe BPeMs
YCNOBUSI MPUMEHEHWS 1 SKCMTyaTaLun.

BbICOKOCKOPOCTHbIE LWWNUHAENN N NPpeHaTAar

Mpw skcnayaTaumy NOALUMAHMKOB Ha BbICOKUX CKOPOCTSIX, AaB-
JIEHNE MOBEPXHOCTHOIO KOHTaKTa LLUAPUKOB U LOPOXKEK Ka4eHNs
BHYTPEHHETO U HAaPY>KHOIO KOJeL, YBENNYMBAETCHA BCEeOCTBME
PaCLUMPEHNS BHYTPEHHEN OCEBOW HArpy3KW, Bbi3bIBAEMOrO LIEH-
TPOBEXHOW CUNol, (HOPMUPOBAHMS BHYTPEHHEN OCEBOI Harpy3Ku,
BbI3bIBAEMOV BO3AENCTBMEM LIEHTPOOEXHOW CUIbI Ha LLAPUIKMA,
1 Pa3HOCTU TeMNepaTyp BHYTPEHHErO 1 HAPY>XXHOIO KOMeL,

[na NOAWMMNHMKOB C YINIOM KOHTaKTa, TakuMxX Kak pagvasibHO-
YMOPHbIE LLIAPUKOMOALLUMHUKK, MOXET UMETb MECTO YUCTOe
OBWKEHNE KaYeHUst CO CKOJIbXXEHWEM BCNEACTBUE CMMHOBbLIX
1 TMPOCKOMUYECKNX MOMEHTOB.

Mo Mepe MOoBbILLEHNST CKOPOCTW NOALUMMHMKA YBENMYMBAETCH
CKONMbXeHne. B pesynbTate MHTEHCMBHOCTb BbIAENEHWS Ternna
B 06/1aCTSX KOHTaKTa MOBbILLAETCS, a BA3KOCTb CMA304HOMo
Martepuana CHKaeTCs. B HEKOTOPbIX Cnyvasx MpoVCXOOUT pacnag,
MacnsHOWM MAEHKW, YTO BbI3bIBAET MONHOE 3aefaHne NOALLIMMHMKA.
Opyrvmn cnoBamu, eCnv flaBfieHne KOHTaKTa NoBEPXHOCTEN Mpu
BbINOJIHEHUM Onepauuin ¢ HeGOMbLUON CKOPOCTLIO PaBHSETCH
aHanorM4YHOMy napameTpy A5 BbICOKOCKOPOCTHbIX PEXUMOB,
TO TEenoBblOeNeHVe BCNEACTBME CKOJIBXKEHNA Ha BbICOKOW CKO-
POCTW CTaHOBUTCH 60N1ee MHTEHCMBHBIM. KOM4ecTBeHHO 3Ty
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KOHLEMNUMIO MOXKHO BbIpa3uTb B BUAe 3HadeHvsd Pv, roe P nas-
JIeHVWEe KOHTaKTa MOBEPXHOCTEN, a V — CTereHb CKOJIbXKEHWS.
3HadeHre Pv MoxeT ObITb MPUMEHEHO K 061acTV KOHTaKTa
KayeHns NOALMMHMKA. ECnn OHO MOCTOSIHHO, TO MPU BbICOKON
CKOPOCTWN BPALLEHMS CTEMNEHb CKOMBXXEHWS 3HAYUTENBHO BbILLE,
YEM MPU HA3KON CKOPOCTU.

[MoCKOMBbKY CKOPOCTb PaboThl YBENNHUIACh, NOABASETCS HEOO-
XOAMMOCTb CHU3UTb KOHTaKTHOE [JaBfeHne

MOBEPXHOCTEN. PacyeTbl KOHTAKTHOrO A4aBNEHNS MOBEPXHOCTEN
N KO3 MPULMEHTA CKONBXKEHWSA, CO30aA0LLErOCA MNP BbICOKO-
CKOPOCTHOM paboTe, komnaHns NSK npoBOAUT Ha KOMMbIOTE-
pax. Monb3ysace OOLMPHBIMK SMMMPUHECKMI UCMbITAaTENbHbI-
MW OaHHLIMW 1 pesyfibTaTamy aHanmsa PakTu4eckoro CocTos-
HUSA PbIHKA, Mbl MOXKEM Orpefe/nTb NpeaBapuTeNbHyO Harpys-
Ky MO OrpaHnyeHHbIM hakTopam, 0ByCNoBNEHHBIM METOAAMM
CMas3blBaHVs 1 CKOPOCTBIO BpalleHus. [1na nonydeHns ceege-
HWIA MO NOBOMy OnepaLyin, 3Ha4eHne d N KOTOPbIX MPEeBbilLasT
800 000, obpaTtnTechb B komnaHmio NSK.

CnevuuanbHbI 3a30p

YTO KacaeTcsa cneumanbHbIX 3a30P0B KOMOUHUPOBAHHbIX
paananbHO-YNOPHbLIX LWaprKOBbLIX MOALUNMHNKOB, KOMMaHUA
NSK npegnaraet 3a3opbl CA n CP.

CA: oceBOW 3a30p (3a30p B OCEBOM HaMnpasfeHUN).

CP: 3a30p ¢ npegHaTarom (Co3gaeTcs npeaHaTsr).

CneuuanbHblili 3a30p

+4a

OceBoii 3a30p (CA) 3asop c npegHatsirom (CP)

Perynuposka npegHatsara

Moy n3MeHeHn NpegHaTara (HanpumMep, Co CBEPXJIErkoro Ha
nerkun — «<EL» Ha «L»), oTperynmpyinTe pasHOCTb 3aMEPEHHOIO
0OCEBOro 3a3opa Npu MOMOLLM ANCTAHUMOHHOMO KonbLa. (Mpn
yBEIMYEHNW MPEQHaTSAra BHyTPEHHeE OMCTaHUMOHHOE KOJbLIO
OOJ/HKHO 6bITb KOPOYE; a Mpu yYMeHblIeHUW npegHatdara
KOPO4E A0/MKHO BbITb HAPY>KHOE ANCTAHLIMOHHOE KOMbLIO).

O 3aMepeHHbIX 0CEBbIX 3a30pax CM Ha cTp. 156-166.
[MocMoTpUTE N3MepUTENbHBI NpedHaTar 0CeBOro 3asopa
B Tabnuue 4.1.

Tabnuua 4.1 N3ameputenbHblid NpegHaTAar 0CeBOro 3a3opa

HomuHanbHbIA HapyxHbIi guametp D (Mm) VamepuTensHbii npeawars (H)
6onee BKJTIOUNTENBHO
10* 50 24.5
50 120 49
120 200 98
200 - 196

* KacaeTcsa noawnnHUKOB C Hapy>XKHbIM AuameTpom mMeHee 10Mm.

Puc. 4.10 PaguanbHbii 3a30p B ABYXPAOHOM LIMNHOPUHECKOM
PONMKOBOM MOALUNMHUKE N NBMEHEHUS YCTaNOCTHON
[ONIrOBEYHOCTU Ka4yeHUs

121
10F
C MogwunHuk: NN3020
- PapnanbHas
08 \ Harpyska: 4 900 H
06

5 L
0.4 - I \

0.2

\

[Moka3aTenb 40NrOBEYHOCTH

-0.020 -0.010 0

PanvanbHbiv 3a30p, MM

0.010 0.020 0.030 0.040

Puc. 4.11 PapgnanbHbiii 3a30p B ABYXPAAHOM LVMHAPUYECKOM
PONNKOBOM MOALLMMHUKE 1 U3MEHEHWS )KECTKOCTM

0.0075 T T T T
= L
= i Moawunuuk: NN3020
g L PapunanbHas Harpyska: 4 900 H
s 0.005
= r —
(V) B /
3 : —
S 0.0025
g L
0 -
= L _/
2 N
g OIIIIIIIIIIIIIIIIIIIIIIII
o -0.020 -0.010 0 0.010 0.020 0.030 0.040

PapunanbHbi 3a3o0p, MM

BHyTpeHHU 3a30p B LMIIMHAPUHECKNX POJIMKOBbIX
noaLwunnHuKax

[ns TOro, 4tobbl LWAMHAENM CTAHOYHOrO 060PYAOBaHMSA paboTanm
C BbICOKMMM MOKA3aTENAMN TOHHOCTIN XOa U XKECTKOCTU, ANS HX
MPUMEHSIOTCS MOAWMMHVKA C MUHUMaSTbHBIM BHYTPEHHUM 3a30-
POM WM MpegHaTarom nocne cHopku. Ong obnerdyeHns perynm-
POBKW BHYTPEHHErO 3a30pa MUCMOb3YHOTCA 0ObIMHO LIMAMHAPUYE-
CKME POSIMKOBbIE MOALWMMHUKA. Kak mpaBuno, LUMAMHAPUHECKME
POMMKOBbIE MOALUMMHUKL AN NepeaHero (3adUKCpoBaHHOMO)
KOHLa LUNMHAENS MOArOHSAOTCS Tak, YTobbl MpefHaTAr MpuKnaapl-
BaJICs K HUM BO Bpemsl paboThl. MoawmnHmKK Ans 3agHero (Hesa-
hrKCPOBAHHOI0) KOHLA NpY COOPKE MOArOHSAKTCS Tak, YToObl BO
Bpemsi paboTbl co3aaBancst HebonbLon 3a30p. BennyuHa pagu-
anbHOro BHYTPEHHEro 3asopa nocne cbopku obycnosneHa
HECKOMBKMU (DaKTOpaMK, Cpean KOTOPbIX Takne, Kak CKOPOCTb,
Harpyska, MeToq cMasblBaH1s, pa3mep NMoaLUMIHMKE, HEO6XO-
OVIMast )KECTKOCTb, AOITOBEYHOCTb U T.4.

Ha puc. 4.10 nokasaHo OTHOLLEHVE MEXTY PaanasibHbIM BHYTPEH-
HVIM 3230P0M U1 OMrOBEYHOCTLIO NoAwmnnHmKa. Ha puc. 4.11 oto-
BPaKEHO OTHOLLEHVE MEXAY pamuaibHbIM BHYTPEHHM 3a30p0M
1 payaibHbIM ynpyrum cMelleHremM nognnHuka NN3020 (BHyTpeH-
Hu onameTtp 100 MM, BHeLWHWA gnameTp 150 MM, WwinpuHa 37 MMm).

[
=x
[~
©
T
L
3
Q.
c

a
=
o
o
X
=
(3]
Q
%
=

NSK| 155



4. MPEAHATAI N XKECTKOCTD

MpepHaTAr n XXecTKoCTb (KoMnoHoBku DB 1 DF) Pacier pagnanewoit  TabmmuaA __ TEL[ L [M ] H
YMHOXbTE 3Ha4eHne 150 65 ‘ 6.0 ‘ 50145
BbICOKOTO4YHbIE pagnanbHO-YNOPHbIE LWaPUKONOALNMHUKN OCEBOI KECTKOCTY 18 4.5
Ha KOSPULIMEHTHI 25° 2.0
cTaHfapTHas cepus V3 Tabnme! A. 30° 1.4
(ctaHpap pusi) R B —
Cepusa 79, yron C
HomuHanbHbI yron koHTakta 15° CrtabHble Lapukn 1 KepamMuyeckue wapukmn®
Ne HomitHansHbi EL L M
BHYTPEHHErO | gHytpetHuit saveTp|  MpedHatar QOcesasi XecTkocTb|  MpeaHaTsr Ocesast ecTkocTb | [pegHaTsr Ocesasi XecTkocTb|  [MpegHaTsr (Oceras XecTKOCTb
avaMeTpa | nomwuiHka (vi) (H) (H/pum) (H) (H/um) (H) (H/um) (H) (H/um)
00 10 7 G) 10 15 @ 14 29  (-1) 19 59  (-6) 27
01 12 8.6 @ 12 15 @ 16 39 (-3 24 78 (-8) 34
02 15 12 @ 14 25 © 20 49 (-4 26 100 (-11) 38
03 17 12 3) 15 25 0) 20 59 (-5) 30 120 (-12) 43
04 20 19 (1) 19 39 -3) 26 78 (-8) 35 150 -15) 48
05 25 19 1) 21 39 -2) 28 100 =9) 43 200 (-17) 61
06 30 24 (0) 25 49 (-3) 33 100 (-9) 45 200 (-16) 65
07 35 34 ) 29 69 2) 39 150 -9) 55 290 (-18) 78
08 40 39 1) 32 78 (-3) 42 200 (-12) 63 390 (-22) 88
09 45 50 (0) 37 100 (-5) 50 200 (-12) 66 390 (-21) 94
10 50 50 © 39 100  (4) 51 250 (-14) 78 490  (-24) 111
11 55 60 1) 45 120 (-6) 58 290 (-15) 90 500 (-26) 127
12 60 60 (-1) 46 120 (-5) 60 290 (-14) 93 590 (-25) 128
13 65 75 -2 53 150 =7 71 340 (-16) 104 690 (-27) 146
14 70 100 (-4) 59 200 (-10) 79 490 (-22) 119 980 (-35) 168
15 75 100 -4) 61 200 =10) 88 490 (=21) 120 980 (=35 171
16 80 100 4) 62 200 (-9) 80 490 (-21) 124 980 (-34) 173
17 85 145 6 73 290 (-13) 97 640 (-25) 138 1270  (-41) 191
18 90 145 (-3) 79 290 -9 102 740 (-23) 156 1470 -39 219
19 95 145 =3) 81 290 (-9 105 780 (~24) 165 1570 (-40) 231
20 100 195 (-5) 83 390 -13) 112 880 (-27) 164 1770 (-46) 231
21 105 195 -5) 86 390 (-13) 116 880 (-27) 167 1770 (-45) 235
22 110 195 (-5) 89 390 (-13) 120 930 (-27) 173 1 860 (-45) 244
24 120 270 -8) 102 540 (-17) 135 1270 (-35) 200 2550 (-56) 278
26 130 320 (-10) 108 640 (-20) 148 1470 (-38) 214 2940 (-61) 302
28 140 320 (100 111 640 (-19) 150 1470 (37) 218 2940 (-60) 309
30 150 395 -7) 124 790 (-18) 166 1790 (-38) 239 3560 (-63) 334
32 160 425 -8 134 855 (-19) 179 1930 (-39) 258 3840 (-64) 361
34 170 485 -9 151 970 (-20) 200 2180 (-40) 288 4310 (-65) 403
36 180 595 (-12) 158 1190 (25) 211 2650 (-48) 302 5340 (-78) 425
38 190 605 (-12) 162 1210 (-25) 217 2790 (-49) 315 5600 (-79) 443
40 200 785 (-16) 183 1570 (-381) 244 3570 (-58) 352 7110 (-92) 493
Cepusa 79, yron A5
HomuHanbHbI yron KoHTakTa 25° CTtasibHble LWapukn U KepamMuyeckue wapukn®
Ne HomuHanbHl EL L H
BHYTPEHHETO | BHyToeHHiiA fvameTp | - [peaHarar Qcesast xecTkocTb|  [MpegHaTsr OceBast XecTkocTs|  [pemHaTsr Ocesasi XecTkocTs|  [pemHaTsr (OceBast XECTKOCTh
AvameTpa | roplu/mkika (W) (H) (H/pm) (H) (H/um) (H) (H/um) (H) (H/um)
00 10 9.8 @ 24 20 [OEY 49  (3) 44 100 (-6) 59
01 12 16 1 32 29 (1) 40 59 (-3) 52 120 (7) 70
02 15 16 (1 33 39 (-1) 46 78 (-4 60 150 (9) 78
03 17 19 (1 34 39 (1) 46 78 (-4 62 150 (-8) 81
04 20 29 © 43 59 (-3) 60 120 (-6) 75 250 (-12) 103
05 25 34 1) 56 69 (-3) 70 150 (=7) 95 200 (-12) 123
06 30 39 (1) 61 78 (-3) 77 150 (-6) 99 290 (-11) 131
07 35 50 (0) 70 100 (-3) 94 250 -8) 127 490 (<15 170
08 40 60 (1) 72 120 (-3) 97 290 -9) 139 590 (-16) 182
09 45 75 1) 87 150 4 114 340 =100 160 690 (-17) 207
10 50 75 1) 94 150 -4) 124 390 (-10) 175 780 (-18) 235
11 55 100 2 112 200 (-5) 144 440 (=11) 198 880 (-18) 263
12 60 100 -2) 117 200 (-5) 150 440 (-10) 198 880 -18) 267
13 65 100 -2) 125 200 (-5) 161 490 11) 223 980 (-18) 289
14 70 145 -3) 138 290 (-7) 183 690 (-14) 249 1370 (-24) 334
15 75 145 -3) 142 290 -7) 188 740 +15) 267 1470 (-24) 347
16 80 170 -4) 156 340 (-8) 203 780 (-15) 274 1570 (-25) 367
17 85 220 5 172 440 -9 229 980 +17) 306 1960 (-29) 402
18 90 245 -4) 188 490 (-8) 253 1080 (-16) 340 2160 (-27) 449
19 95 245 3) 195 490 -8) 262 1180 =17) 363 2350 (-28) 475
20 100 295 -5) 197 590 (-10) 266 1270 (-19) 346 2 550 (-31) 463
21 105 295 -4) 203 590 -9 264 1370 (-19) 368 2750 (-32) 490
22 110 320 (-5) 222 640 (-10) 284 1470 (-20) 391 2940 (-33) 517
24 120 440 (=7) 244 880 (-13) 328 1960 (24) 441 3920 (-39) 580
26 130 490 -7) 262 980 (-14) 346 2160 (-25) 460 4310 (-41) 611
28 140 490 (=7) 273 980 (-13) 348 2260 (-26) 479 4510 (-42) 635
30 150 625 (-7) 308 1250 (-14) 393 2880 (-28) 540 5860 (-47) 719
32 160 665 (=7) 330 1330 (-14) 422 3230 (-29) 592 6290 (-47) 775
34 170 775 (-8 376 1550 (-15) 478 3520 (-29) 653 7110 (-48) 867
36 180 1010 (-10) 397 2020 (-19) 514 4420 (-35 693 8830 (-57) 917
38 190 1035 (-10) 409 2070 (-19) 531 4550 (=35 717 9110 (-57) 949
40 200 1280 (-12) 453 2 560 (-22) 585 5 840 (-41) 801 11620 (-66) 1057
* [1pKn UCNONB30BaHM KEPaMMYECKIMX LLIAPUKOB 3Ha4eHMe NpeaenbHOM CKOPOCTY BpalleHus B 1,2 pasa 6orblie, Y4eM A1 CTalbHbIX
156 ‘ NSK LapnKkoB. B ckobkax MpUBOASTCSt 3HA4EHMS 3aMEePEHHOr0 OCEBOro 3a30pa.
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PacueT npegHatsara n oceBom XXeCTKOCTU Tabnuua B DBD | DBB
ANt KOMOGMHALUM NOALUMMHNKOB KoadpuLmeHT
YMHOXETE Ha KOS(DMULIMEHTbI U3 TaBAMLIbI npedHatsra 1.36 2
B. [Ina pacyeTta paananbHom KeCTKOCTH OceBag
3HaYeHVst 13 TabnuLbl A YMHOXaIOTCS Ha MKECTKOCTb 1.48 2
KO3(hPVILIWIEHTBI 13 TabmLp! B. PaavanbHas 1.54 2
>KECTKOCTb .
Cepusa 70, yron C
HomuHanbHbIM yron KoHTakTa 15° CrtasbHble LWapukn 1 KepamMuyeckue wapukmn®
Ne HoMyHarbHbit EL L
BHYTPEHHErO | gHytpeHui savep|  MpeaHatar Ocesasi xecTkocTs|  MpeaHaTsr Ocesasi XecTkocTs|  [pegHaTsr Ocesasi XecTkocTs|  [penHaTsr (OceBast XeCTKOCTh
AvameTpa | ropwnkika () (H) (H/pm) (H) (H/pm) H (H/um) H (H/uwm)
00 10 12 3) 12 25 0) 17 49 (-5) 23 100 -12) 32
01 12 12 @ 14 25 © 18 59 (-6) 26 120 (-14) 37
02 15 14 @ 16 29 (1) 20 69 (7)) 29 150 (-16) 43
03 17 14 @) 16 29 1) 21 69 =7) 31 150 -16) 45
04 20 24 © 21 49 (-4 28 120 (-12) 42 250 (22) 59
05 25 29 1) 24 59 (-5) 32 150 (-14) 48 290 (-24) 68
06 30 39 (1) 29 78 -3) 39 200 (-13) 59 390 (-24) 83
07 35 60 1) 36 120 =7) 49 250 (-16) 68 490 (-28) 94
08 40 60 1) 39 120 (-6) 51 290 (-17) 77 590 (-30) 110
09 45 75 =3) 43 150 (-8) 58 340 (-19) 85 690 (-33) 121
10 50 75 -2) 46 150 -8) 63 390 (-20) 96 780 (-34) 136
11 55 100 (4) 51 200 (-11) 69 490 (-24) 102 980 (-40) 145
12 60 100 (-4) 53 200 (-11) 70 540 (-26) 110 1080 (-42) 158
13 65 125 (-6) 61 250 (-13) 82 540 (-24) 117 1080 (-39) 164
14 70 145 -7 68 290 -14) 88 740 (-30) 135 1470 (-48) 190
15 75 145 =7 70 290 (=14) 92 780 (-31) 144 1570 (-49) 202 LR
16 80 195 (-6) 76 390 (-14) 103 930 -31) 152 1860 (-52) 216 = &
17 85 195 (-6) 78 390 (-14) 106 980 -32) 161 1960 (-52) 225 ] g
18 90 245  (-8) 87 490 (-18) 117 1180 (-37) 172 2350 (-60) 242 g5
19 95 270 (-9) 93 540 (-19) 124 1180 (-36) 176 2350 (-58) 246 g g
20 100 270 (-9 97 540 (-18) 127 1270 (-37) 187 2550 (-60) 264 cZ
21 105 320 (-11) 108 640 21) 134 1470 (-42) 198 2940 -67) 277
22 110 370 (-13) 104 740 (-25) 137 1770 (-49) 203 3530 (-78) 286
24 120 415 (-14) 116 830 (26) 153 1960 (-50) 225 3920 (=79) 317
26 130 490 (-16) 126 980 (-29) 167 2260 (-54) 244 4510 (-85) 344
28 140 500 (-11) 132 1000 (-24) 174 2210 (-47) 248 4 420 (=77) 349
30 150 575 (-13) 141 1150 (-27) 187 2560 (-52) 267 5100 (-84) 374
32 160 625 (-14) 147 1250 (29) 197 2930 (-57) 288 5840 (-90) 403
34 170 780 (-18) 160 1560 (=35 213 3560 (-66) 309 7150 (-104) 435
36 180 930 (=21) 179 1860 (-39) 238 4160 (-71) 342 8320 (-111) 479
38 190 1030 (-23) 188 2060 (-42) 251 4640 (-76) 360 9340 (-119) 507
40 200 1150 (25) 198 2300 (45 264 5170 (-81) 379 10350 (-126) 533
Cepwusa 70, yron A5
HomuHanbHbIN yron KoHTakTa 25° CTasibHble LUapuKn U KepaMuyeckue Wwapuku®
Ne HomukanbHbii EL L
BHYTPEHHErO | sHymetHAi aveTp | [peaHaTar Ocesasi xecTkocTs|  MpeaHarsr Ocesasi xecTkocTs|  [pegHaTsr QOcesasi XecTkocTs | [MpegHaTsr (OceBast XECTKOCTh
AVaMeTpa | noguumH/Ka (v (H) (H/pwm) (H) (H/pm) (H) (H/um) (H) (H/uwm)
00 10 19 (1) 29 39 -2 41 78 (-5) 51 150 (-10) 67
01 12 19 (1) 31 39 =2) 45 100 (-6) 60 200 (-12) 81
02 15 19 (1) 33 39 1) 43 100 (-6) 65 200 (-11) 84
03 17 24 © 41 49  (-2) 52 120 (-7) 75 250 (-13) 99
04 20 39 (1) 51 78  (-4) 68 200 (-10) 97 390 (-17) 128
05 25 50 -2 61 100 (-5) 79 200 (-9) 99 390 (-16) 133
06 30 60 1) 68 120 (-4) 89 290 (-10) 129 590 (-18) 171
07 35 75 1) 78 150 (-5) 107 390 (-12) 149 780 (-21) 198
08 40 100 -2 95 200 (-6) 127 440 (-12) 168 880 (-21) 223
09 45 100 =2 99 200 (-6) 132 490 (-13) 181 980 (-22) 238
10 50 120 (-3) 118 250 (-7) 154 590 (-14) 208 1180 (24) 278
11 55 170 (4) 127 340 (-9) 170 780 (-18) 235 1570 (-29) 307
12 60 170 (-4) 134 340 -9 179 780 (-17) 241 1570 (-28) 317
13 65 195 (-5) 157 390 -9) 196 880 (-18) 272 1770 (-29) 356
14 70 245 (-6) 170 490 (-11) 218 1080 (-20) 293 2160 (-33) 390
15 75 245 (-6) 179 490 (=11) 229 1180 (-21) 316 2350 (-34) 418
16 80 320 (-6) 187 640 (-11) 245 1470 (-23) 343 2940 (-37) 448
17 85 320 (-5) 196 640 (=11) 257 1470 (-22) 352 2940 (-36) 462
18 90 390 (-7) 218 780 (-13) 275 1770 (-25) 374 3530 (41) 494
19 95 415 (=7) 227 830 (-13) 287 1 860 (-25) 392 3730 (42) 525
20 100 415 (-7) 235 830 (-13) 299 1960 (-26) 417 3920 (42) 548
21 105 490 (-8) 246 980 (=15 317 2 260 (-28) 430 4510 (-46) 571
22 110 590 (-10) 258 1180 (-18) 330 2650 (-33) 447 5300 (-53) 588
24 120 635 (-10) 281 1270 (-18) 361 2940 (-33) 491 5880 (-54) 654
26 130 785 (-12) 305 1570 (-20) 396 3430 (-36) 536 6860 (-58) 710
28 140 785 -9 317 1570 (-18) 413 3660 (-35) 569 7270 (-56) 750
30 150 930 (-11) 351 1850 (-20) 446 4070 (-37) 601 8250 (-61) 800
32 160 1080 (-12) 376 2160 (-22) 482 4700 (-40) 649 9380 (-65) 858
34 170 1270 (-14) 401 2550 (-25) 514 5900 (-47) 707 11600 (-75) 929
36 180 1550 (-16) 450 3100 (-28) 577 6820 (-50) 779 13560 (-80) 1028
38 190 1660 (-17) 460 3320 (-29) 599 7560 (-53) 819 15130 (-85) 1084
40 200 1850 (-18) 493 3700 (-31) 631 8360 (-56) 860 16820 (-90) 1141
*[Npr NCNONb30BaHMN KePaMUHECKIMX LLIAPUKOB 3Ha4YeHne NpeaenibHOM CKOPOCTM BpalleHus B 1,2 pasa 60sbLue, YeM AN CTanbHbIX
LapnKoB. B ckobkax MpUBOASTCS! 3HA4EHMS 3aMEePEHHOr0 OCEBOro 3a30pa. NSK‘ 157



4. MPEAHATAI N XKECTKOCTD

MNpepHaTtar n xectkocTb (komnoHosku DB n DF) Pagciet banuansHol TabmuaA__ [EL[ L [ M [ H
YMHOXbTE 3HaueHie 0CeBom 150 6.5 ‘ 6.0 ‘ 5045
BbICOKOTO4YHbIE pagnanbHO-YNOpPHbIE LUAPUKOBbIE KECTKOCTI Ha KESDIHULNEHTb! ; 2 4.52 5
13 Tabnuupl A. ° .
NOALWUMNHUKK (CTaHJApTHasi cepus) 3 30° 14
40°] 07 [ _—
Cepusa 70, yron A
HomuHanbHbI yron koHTakta 30° CTtasibHble LUapukn
Ne HomuHansHbiit EL L M H
BHYTPEHHETO | gHyTpexHi JaveTp|  [peaHartar QOcesasi XecTkocTs|  MpeaHaTar QOcesasi XecTkocTs|  [NpeaHaTsr Ocesast xecTkocTb|  [NpeaHaTsr OceBast XECTKOCTb
AvameTpa | rnopmkika (W) (H) (H/um) (H) (H/um) (H) (H/um) (H) (H/um)
00 10 25 0) 44 100 (-5) 71 210 -10) 94 330 (15 115
01 12 25 (0) 48 110 (-5) 78 220 (-10) 104 360 (15 127
02 15 25  (0) 50 110 (-5) 85 240 (-10) 113 390 (15 139
03 17 25 (0) 52 120 (-5) 91 250 +10) 122 420 (-15) 151
04 20 25 0) 58 130 (-5) 103 280 (-10) 139 470 (15 170
05 25 25 (0) 61 140 (-5) 111 290 (-10) 149 510 (-15) 183
06 30 50 (0) 85 190 (-5) 138 390 (-10) 180 640 (-15) 217
07 35 50 0) 92 210 (-5) 150 420 (-10) 196 700 (-15) 237
08 40 50 (0) 100 220 (-5) 168 460 (-10) 220 760 (-15) 267
09 45 50 (0) 103 230 (-5) 175 480 (-10) 230 1180 (20) 324
10 50 50 (0) 110 250 (-5) 194 530 (-10) 255 1270 (-20) 360
11 55 50 (0) 112 250 (-5) 196 880 (-15) 311 1270 (-20) 360
12 60 50 (0) 116 250 (-5) 205 930 (-15) 327 1370 (-20) 380
13 65 50 (0) 124 270  (-5) 224 980 (-15) 360 1470 (-20) 417
14 70 50 (0) 127 270 (-5) 230 1080 (-16) 370 2060 (-25) 482
15 75 50 0) 131 280 (-5) 241 1080 15) 387 2160 (-25) 505
16 80 100 0) 168 760 (-10) 340 1770 (-20) 464 3040 (-30) 572
17 85 100 0) 173 780 (-10) 355 1860 (-20) 486 3240 (-30) 600
18 90 100 (0) 174 780 (-10) 358 2450 (-25) 542 3920 (-35) 650
19 95 100 (0) 180 810 (-10) 372 2550 (-25) 568 4120 (-35) 680
20 100 100 (0) 185 840 (-10) 368 2 750 (-25) 595 4310 (35 713
21 105 100 0) 185 840 (-10) 388 2 750 (-25) 591 4310 (85 707
22 110 100 0) 180 1320 (-15) 443 3330 (-30) 620 5980 (45 774
24 120 100 (0) 193 1470 (-15) 486 3630 (-30) 683 6570 (-45) 853
26 130 100 (0) 200 1470 (-15) 507 4710 (-35) 772 7940 (-50) 942
28 140 200 (0) 206 1770 (-15) 557 5300 (-35) 828 8730 (-50) 1005
30 150 200 (0) 256 1830 (-15) 573 5850 (-37) 876 11700 (-60) 1146
32 160 200 (0) 260 1880 (-15) 591 5545 (-35) 870 12070 (-60) 1143
34 170 200 (0) 262 2669 (-20) 669 6024 (-37) 899 12048 (-60) 1178
36 180 200 (0 273 3580 (-24) 778 7157  (-40) 1001 14314  (-64) 1311
38 190 200 (0) 276 3851 (-25) 809 8081 (-43) 1060 16162 (-69) 1389
40 200 200 0) 279 5012 (-30) 902 13314 (-60) 1294 26628 (-95) 1708

B ckobKkax NpuBOASTCS 3HAYEHVISt 3aMEepEeHHOro 0CEeBOro 3a3opa.
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PacuyeT npegHatsara n oceBom XXeCTKOCTU Tabnuua B DBD | DBB
AS1S1 KOMBGMHaLWUN NOALLIMIMTHUKOB KoadppuLmeHT
YMHOXbTE Ha KOIPMVLMEHTbI U3 TaBMLibl npegHarsira 1.36 2
B. [1ns pac4eTa paanansHOm >KeCcTKOCTH OceBas
3HaYeHVst N3 TabnmLpl A yMHOXaKOTCS Ha MKECTKOCTb 1.48 2
KOaULMEHTI U3 TabMLIbI B. PapvansHas 1.54 2
YKECTKOCTb i
Cepusa 72, yron C
HomuHanbHbI yron koHTakTa 15° CTtabHble Liapukn
Ne HowiHabHbi EL L
BHYTPEHHETO | pHyTpeHHAn aveTp|  [peaHaTar Ocesasi xecTkocTs|  MpeaHarsr Ocesasi xecTkocTs|  [pegHaTsr QOcesasi XecTkocTs | [MpegHaTsr (OceBast XECTKOCTh
AvameTpa | ropwnkiKa () (H) (H/pwm) (H) (H/pm) (H) (H/uwm) (H) (H/uwm)
00 10 14 3) 13 29 -1 18 69 (-8) 27 150 -18) 38
01 12 19 (1) 16 39 =3) 21 100 =12) 33 200 (=22) 46
02 15 19 (1) 17 39 -3) 23 100 =11) 34 200 (-21) 48
03 17 24 0) 19 49 -4) 25 150 (-16) 42 290 (-28) 59
04 20 34  (-2) 23 69 (-7) 30 200 (-20) 49 390 (-33) 70
05 25 39 (1) 26 78 (-4) 36 200 (-15) 53 390 (-26) 76
06 30 60 (1) 32 120 (-8) 43 290  (-20) 66 590 (-35 94
07 35 75 (3) 37 150 (-10) 50 300 (=25) 75 780  (-43) 108
08 40 100 (-5) 44 200 (-13) 60 490  (-29) 90 980 (-47) 126
09 45 125 -7) 49 250 (-16) 67 540 (-30) 94 1080 (-49) 132
10 50 125 -7 52 250 (-15) 69 590 (-31) 102 1180 (-50) 143
11 55 145 (-8) 56 290 (-17) 74 780 (-38) 117 1570 (-60) 163
12 60 195  (-11) 64 390 (-22) 86 930 (-42) 126 1860 (-67) 179
13 65 220 (-12) 71 440  (-23) 95 1080 (-44) 141 2160 ~70) 200
14 70 245 (-9) 75 490 (-20) 100 1180 (-43) 148 2 350 (-69) 210
15 75 270  (-10) 81 540 (-21) 108 1230 42) 157 2 450 (-68) 220
16 80 295 -12) 83 590 (-24) 109 1370 (-47) 159 2750 (-76) 224
17 85 345  (-14) 88 690 (=27) 120 1670 (-53) 177 3330 (-85) 251
18 90 390 -15) 97 780 (-29) 126 1860 (-57) 187 3730 (-90) 263
19 95 440 (-18) 98 880 (-33) 130 2 060 (-63) 192 4120 99 271
20 100 490 (-20) 101 980 (-36) 137 2 350 (-68) 202 4710 (-107) 285
21 105 540 (-21) 108 1080 (-38) 144 2 650 (-73) 216 5300 (-114) 305
22 110 635 (-24) 117 1270 (-43) 156 2940 (-78) 228 5880 (-121) 321
24 120 700 (-19) 128 1400 (-38) 170 3210 (-73) 247 6350 (-116) 345
26 130 760 (-20) 138 1520 (-39) 183 3400 (-73) 262 6740 (-116) 367
28 140 925 (-24) 152 1850 (-45) 202 4110 (-82) 288 8300 (-131) 406
30 150 1110  (-28) 167 2220 (-51) 222 4960 (-92) 318 9970 (-145) 447
Cepusa 72, yron A5
HoMunHanbHbIN yron KoHTakTa 25° CTtanbHble LapuKu
Ne HoMyHabHi EL L H
BHYTPEHHETO | gHyTpeHuit ivaveTp|  MpeaHatsr Ocesasi xectkocts|  [MpepHarsr Ocesas xecTkocTs|  MpemHaTsr QOcesas xecTkocTs | [MpemHaTsr (OceBast XecTKOCTb
AVaMETpa | rojuimHiKa (M) (H) (H/pwm) (H) (H/um) (H) (H/uwm) (H) (H/um)
00 10 19 (1) 29 39 (-2) 41 100 (-7) 58 200 -13) 73
01 12 29 1) 36 59 =3) 49 150 -9) 70 290 (-16) 92
02 15 34 (1) 43 69 (-4) 57 200 (-11) 83 390 (-19) 111
03 17 39 (=1) 46 78 (-4) 60 200 (-11) 87 390 (-18) 116
04 20 60 (-3) 59 120 (-6) 73 290 (-14) 104 590 (-24) 140
05 25 75 -2 68 150 (-5) 90 340 (-12) 124 690 (-22) 167
06 30 100 (-3) 85 200 (-7) 107 440 (-15) 147 880 (-25) 192
07 35 125 (-4) 95 250 (-8 118 590 (-18) 167 1180 (-30) 218
08 40 145 (-4) 104 290 (-9) 136 740 (-20) 195 1470 (-33) 258
09 45 170 (-5) 115 340 (-10) 147 880 (-22) 212 1770 (-37) 280
10 50 195 -6) 129 390 (-11) 163 980 (-23) 233 1960 (-37) 306
11 55 245 7 141 490 +13) 181 1180 (-26) 255 2 350 (-42) 337
12 60 295 (-8) 155 590 (-15) 202 1470 (-29) 281 2940 (-47) 374
13 65 345 (-9 177 690 (-15) 221 1670 (-30) 314 3330 (48) 414
14 70 390 (-8) 188 780 (-15) 238 1860 (-30) 331 3730 (-49) 438
15 75 415  (-8) 199 830 (-15) 253 1960 (-30) 352 3920 (-49) 466
16 80 465 -9) 200 930 (-17) 258 2 160 (-33) 356 4310 (-54) 472
17 85 540 (-10) 217 1080 (-19) 283 2450 (-35) 383 4900 (-57) 507
18 90 635 (-12) 239 1270 (-21) 304 2940 (-39) 416 5880 (-64) 556
19 95 685 (-13) 240 1370 (-23) 308 3140 (-42) 419 6 280 (-68) 557
20 100 785 (-14) 251 1570 (25) 325 3530 (-45) 441 7 060 (-73) 587
21 105 885 (-15) 267 1770 (-27) 348 3920 (-48) 471 7 850 77) 624
22 110 980 (-16) 280 1960 (-29) 368 4410 (-51) 496 8 830 (-82) 660
24 120 1140 (15 315 2280 (-28) 409 5180 (-52) 559 10 350 (-85) 739
26 130 1200 (-15 334 2410 (-28) 435 5500 (-52) 595 11 000 (-83) 788
28 140 1480 (-18) 373 2970 (-32) 481 6650 (-58) 654 13 480 (-93) 870
30 150 1810 (-21) 416 3620 (-36) 532 7 990 (-64) 719 16350 (-104) 960

B ckoBKkax MpUBOAATCS 3HAYEHMS 3aMEPEHHOr0 0CEBOro 3a30pa.
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4. MPEAHATAI N XKECTKOCTD

MpepHaTar n >xectkocTb (KomrnoHoBku DB n DF) Pacuet banuabhol TabmuaA __ JEL[ L [M[H
YMHOXbTE 3HaveHVe 0CeBoi 150 6.5 ‘ 6.0 ‘ 5045
BbICOKOTO4YHbIE pagnanbHO-YNOPHbIE LLaPUKOBbIE KECTKOCTY Ha KOB(MLIMEHTbI ;2 4-52 5
13 TabmLbl A. ° .
NOALWNNHUKN (CTaHJAapTHas cepus) ) 30° 1.4
40°] 07 |
Cepusa 72, yron A
HomuHanbHbIn yron koHTakTa 30° CrtasnbHble LWapuKu
Ne HovutHansHbi EL L H
BHYTPEHHETO (BHyToeHHI fvameTp|  [peaHaTar QOcesasi XecTkocTs|  MpeaHaTsar Ocesasi XecTkocTs|  [NpeaHaTsr QOcesast xecTkocTb|  [NpeaHaTsr (OceBas XecTKOCTb
AvameTpa | nogwuiHmka (Mv) (H) (H/pum) (H) (H/um) (H) (H/pm) (H) (H/pm)
00 10 25 (0) 44 100 (-5) 71 210  (-10) 94 - -
01 12 25 0) 47 110 -5) 78 220 (-10) 103 360 (=15 125
02 15 25 0) 50 110 (-5) 85 240 (-10) 114 390 (15 139
03 17 25 0) 52 190 (-5) 108 250 (-10) 120 410 (-15) 145
04 20 25 0) 55 260 (-10) 128 440 (-15) 155 650 (-20) 180
05 25 50 (0) 79 350 (-10) 160 580 (-15) 193 840 (-20) 223
06 30 50 (0) 85 380 (-10) 175 630 (-15 210 910 (-20) 423
07 35 50 (0 88 400 (-10) 184 660 (-15) 220 1270 (-25) 285
08 40 50  (0) 95 440 (-10) 205 730 (-15) 246 1470 (-26) 318
09 45 50 (0) 98 450 (-10) 212 1080 (-20) 292 1860 (-30) 363
10 50 50 (0) 103 480 (-10) 227 1180 (-20) 314 2060 (-30) 390
11 55 50 (0) 106 490 (-10) 235 1670 (-26) 364 2650 (-35) 438
12 60 50 (0) 110 510 (-10) 246 1670 (-25) 380 2750 (-35) 455
13 65 50 0 117 550 (-10) 270 1860 (-25) 416 3040 (-35) 500
14 70 100 (0) 150 1080 (-15) 345 2650 (-30) 480 3920 (-40) 562
15 75 100 ) 157 1080 (-15) 366 2750 (-30) 512 4220 (-40) 598
16 80 100 0) 154 1080 (-15) 355 2650 (-30) 494 4020 (-40) 575
17 85 100 0) 160 1180 (-16) 370 3430 (-35) 560 5790 (-50) 678
18 90 100 0) 162 1670 (-20) 434 4310 (-40) 615 5980 (-50) 697
19 95 360 (-5) 248 1670 (-20) 421 4220 (-40) 595 6670 (-55) 710
20 100 370 (-5) 252 1670 (-20) 430 5100 (-45) 645 7650 (-60) 758
21 105 380 (-5) 260 2260 (-25) 493 5200 (-45) 665 8920 (-65) 818
22 110 380 (-5) 266 2350 (-25) 504 6180 (-50) 720 10200 (-70) 871
24 120 550 (-5) 320 2840 (-25) 570 8140 (-55) 843 11570 (-70) 964
26 130 560 (-5) 340 3730 (-30) 660 9810 (-60) 942 13530 (-75) 1068
28 140 580 (-5) 352 5000 (-36) 750 11470 (-65) 1022 15490 (-80) 1150
30 150 600 (-5) 366 5000 (-35) 772 12100 (-66) 1063 16500 (-81) 1194

BbICOKOTO4YHbIE pagnanbHO-YNOpPHbIE LUAPUKOBbIE
NOALMMHUKK (CTaHJapTHaA cepus)

PagnanbHO-ynopHble LapuKoBbie
NOALUNMHUKM He6OJbLLIOro pa3mepa

Cepusa 70, 72, yron A
Howmepa nogwwnHukos ¢ cycdukcom C: HommHanbHblil yron KoHTakTa 15°, 30° CranbHble Wwapnki

Ne EL L M H

BHYTPEHHEr0 [NpenHaTsar OceBast XecTKOCTb [MpenHaTsar OceBasi xecTkocTb | [peaHarsar OceBast KeCTKOCTb [NpeaHatsr OceBast )eCTKOCTb

B (H) (H/pm) (H) (H/pwm) (H) (H/pm) (H) (H/pm)
725C 1.3 (10) 4.0 55 @ 7.3 12.1 @ 103 24.2 ©) 144
725A 5.0 3) 18.5 10.3 2) 23.8 24.5 (0) 32.6 49.0 (-3) 425
706C 1.5 (10) 4.3 7.9 ®) 8.3 15.1 @B  11.1 30.3 ~2) 154
706A 4.9 3) 18.6 16.8 (1) 28.7 24.4 (0) 32.8 48.8 -3) 42.4
726C 1.8 ©) 5.1 9.2 (5) 9.6 17.6 2 128 35.2 -3 27.8
726A 3.7 @ 184 16.2 (1) 308 34.0 1) 403 68.0 -4 524
707C 1.8 9) 5.1 9.2 (5) 9.6 17.6 ) 12.8 35.2 (-3) 17.8
707A 3.7 @ 184 16.2 (1) 308 34.0 1) 403 68.0 -4 524
708C 4.2 @ 75 14.1 ® 122 28.6 1) 167 57.1 7)) 233
708A 8.1 ) 26.3 24.5 0) 38.8 46.4 (-2) 48.9 92.8 (-5) 634
728C 4.2 @ 75 14.1 B 122 28.5 1) 167 57.0 7)) 233
728A 8.1 (2) 26.3 24.5 (=1) 38.8 46.4 (=2) 48.9 92.9 (=5) 63.4

B ckobkax NpuBOAATCS 3HAYEHVISt 3aMEepEeHHOro 0CEBOro 3a3opa.
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PacuyeT npegHarsira u 0CeBoi XXeCTKOCTU Tabnvua B DBD | DBB
ANA KOMGUHALMK NOALWIUMHUKOB KoathbuLmeHT
YMHOXbTE Ha KO3 DULIMEHTbI 13 TabnmLb! npepHartsara 1.36 2
CBerCKOpOCTHbIe papunanibHO-yNnopHblie B. [ins pacueTa payanbHOn XXeCTKOCTH OceBad
3HaYeHVIs M3 TabnmLbl A yMHOXaIOTCS Ha »KECTKOCTb 1.48 2
wiapukonogawnnHUkKn (Cepl/lﬂ ROBUST) koathhMLMEHTbI U3 TabnmLpl B. PaavansHas 1.54
XKECTKOCTb )

BNR19S, BNR29S
HomMuHanbHbIn yron koHTakTa 18° CrtanbHble LWapuKu

BHyTp'\égHHEI'O EL L M
anametpa [MpepHatsar Ocesas xecTkocTs | - MpepHarsr Ocesasi xecTkocTs | MpepHarsr (OceBas XecTKOCTb
(Mm) (H) (H/pm) (H) (H/um) (H) (H/um)
25 25 (0) 26 94 (-8) 43 188 (-16) 57
30 50 (0 36 100 -8) 48 200 (-15) 63
35 50 (0 37 140 -8) 55 280 (-17) 73
40 50 0) 38 140 (-8) 57 280 (-16) 74
45 50 (0 41 150 -8 62 300 (-16) 82
50 50 0) 44 160 (-8) 68 320 (-16) 89
55 50 (0 46 170 -8 71 340 (-16) 94
60 50 (0 47 170 -8 74 340 (-16) 97
65 50 (0) 50 180 (-8) 79 360 (-16) 104
70 50 0) 50 180 (-8) 80 360 (-16) 104
75 50 (0 52 180 -8) 83 460 (-19) 117
80 50 0) 53 190 (-8) 86 474 (<190 121
85 50 (0) 54 190 (-8) 88 646 (-24) 138 2
90 100  (0) 75 280 -8 110 709 (21) 154 E g
95 100 (0) 76 290 -8) 110 768 (-22) 163 £ E
100 100 0) 72 330 (-10) 110 871 (-26) 161 2 g
105 100  (0) 74 330 (-10) 120 898 (-26) 166 =)
110 100 0) 76 400 -12) 130 925 (-26) 172
120 100  (0) 78 410 (-12) 130 1275 (-33) 198
130 100  (0) 80 712 (20) 160 1408 (-35) 209
140 100 (0) 82 732  (-20) 160 1508 (-36) 220
150 200 (0) 110 930 (-20) 185 1894 (-38) 242
BER19S, BER29S
HoMunHanbHbIN yron KoHTakTa 25° CTtanbHble LapuKu
BH%Tp'\éEHHeI‘O EL L M
AnameTpa [MpeaHarsir QOcesas xecTkocTs|  MpeaHaTsir Ocesas xecTkocts | MpepHatsr (OceBas XeCTKoCTb
(Mm) (H) (H/pm) H (H/pm) H) (H/pm)
25 25 (0) 42 150 (-8) 80 300 (-14) 105
30 25 0) 58 160 (-8) 90 320 (-14) 116
35 50 (0 61 210 (-8) 100 420 (-15) 132
40 50 0) 63 220 -8 110 440 (15 137
45 50 (0 67 240 -8 120 480 (-15) 152
50 50 (0 72 250 -8) 130 500 (-15) 164
55 50 (0) 75 260 (-8) 140 520 (-15) 174
60 50 (0 78 270 -8 140 540 (-15) 181
65 50 (0 82 290 -8) 150 580 (-15) 196
70 50 0) 83 290 (-8) 150 598 (-15) 198
75 50 (0 86 300 -8) 160 619 (-15) 206
80 50 0) 88 310 (-8) 170 639 (-15) 214
85 50 (0) 90 310 -8) 170 889 (-19) 245
90 100 (0 120 430 -8 210 968 (-17) 273
95 100 (0) 130 440 (-8) 210 996 (-17) 282
100 100 (00 120 520 (-10) 210 1131 (200 279
105 100 (0) 120 530 (-10) 220 1169 (20) 290
110 100 0 130 550 (-10) 230 1206 (-20) 301
120 100 (0 130 680 (-12) 250 1743 (-26) 351
130 100 (0 135 972  (-16) 289 1880 (-27) 368
140 100 (0 135 1002 (-16) 300 1944 (-27) 381
150 200 0 175 1308 (-17) 336 2555 (-30) 428

B ckobkax mprBoaaTCst 3HAYEHVS 3aMEPEHHOIO OCEBOro 3a3opa.
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4. MPEAHATAI N XKECTKOCTD

MpepgHaTtar n xxectkocTb (KomnoHosku DB n DF)

CBepXCKOPOCTHbIE paAnasibHO-YMOPHbIE LUAPUKOBLIE
nogwunHukn (cepus ROBUST)

BNR19H, BNR19X, BNR19XE, BNR29H BNR29X
HomMuHanbHbIN yron koHTakTa 18°

KepaMI/I‘-IeCKI/Ie LHIapUuKun

Pacuet paguansHon
>KECTKOCTU

YMHOXbTe 3Ha4eHVe 0CeBomn
»KECTKOCTU Ha KOSPPULIMEHTBI
13 Tabnunupl A.

aHyTp'\éiHero EL L M
ainameTpa [MpenHaTsar QOcesast xecTkocTb | MpegHaTsr QOcesast xecTkocTs | MpegHaTsr (OceBast XeCTKOCTb
(Mm) (H) (H/um) H (H/pm) (H) (H/pm)
25 25 0) 29 105 (-8) 51 210 (-15) 67
30 50 0) 40 110 (-8) 55 220 (-15) 72
35 50 0) 41 150 (-8) 64 300 (-16) 83
40 50 0) 42 160 (-8) 66 320 (-17) 87
45 50 0) 45 170 (-8) 72 340 (-16) 95
50 50 0) 49 180 (-8) 78 360 (-16) 103
55 50 0) 51 180 (-8) 82 360 (-15 106
60 50 0) 52 190 (-8) 85 380 (-16) 112
65 50 0) 55 200 (-8) 91 400 (-16) 120
70 50 0) 56 200 (-8) 92 400 (-16) 120
75 50 0) 58 200 (-8) 96 525 (-19) 137
80 50 0) 59 210 (-8) 99 542  (-19) 142
85 50 0) 61 210 (-8 100 744  (-24) 162
90 100 0) 83 310 (-8 130 804 (-21) 180
95 100 0) 85 310 (-8 130 873 (-22) 190
100 100 0) 81 360 (-10) 130 994 (-26) 188
105 100 0) 83 370 (<100 130 1026 (-26) 194
110 100 0) 85 450 (-12) 150 1058 (-26) 201
120 100 0) 87 460 (-12) 150 1469 (-33) 233
130 100 0) 90 809 (-20) 158 1625 (=35 245
140 100 0) 92 833 (-20) 195 1744 (-36) 259
150 200 0 120 1040 (-20) 214 2166 (-38) 284
BER19H, BER19X, BER19XE, BER29H, BER29X
HomMuHanbHbIN yron KoHTakTa 25° Kepamuyeckune wapuku
BH p'\égHHero EL L M
AameTpa MpeaHarsr (Ocesasi xecTkocTs | INpepHaTsr Ocesas xecTkocTs | MpepHatsr (OceBasi XecTKOCTb
(MMm) H (H/um) H) (H/um) (H) (H/um)
25 25 0) 47 172 -8) 96 342  (-14) 124
30 50 0) 65 180 (-8 100 360 (-14) 134
35 50 0) 68 240 -8 120 480 (-15) 153
40 50 0) 70 250 -8 120 500 (-15) 160
45 50 0) 75 260 (-8 140 520 (-15) 174
50 50 0) 80 280 (-8 150 560 (-15) 190
55 50 0) 84 300 (-8 160 600 (-15) 203
60 50 0) 87 300 (-8 160 600 (-14) 209
65 50 0) 92 320 (-8 180 640 (-14) 225
70 50 0) 93 330 (-8 180 689 (-15) 233
75 50 0) 96 340 -8 190 713 (-15) 243
80 50 0) 98 350 (-8 190 738 (-15) 252
85 50 0 100 360 (-8 200 1032 (-19) 290
90 100 0 140 480 (-8 240 1110 (17) 321
95 100 0 140 490 (-8 250 1143 (-17) 332
100 100 0 130 580 (-10) 250 1302 (-20) 328
105 100 0 140 600 (-10) 260 1346 (-20) 341
110 100 0 140 620 (-10) 260 1390 (-20) 354
120 100 0 150 780 (-12) 300 2023 (-26) 414
130 100 0 150 1115 (-16) 340 2185 (-27) 434
140 100 0 150 1151 (-16) 353 2261 (-27) 450
150 200 0 198 1484  (-17) 393 2948 (-30) 504

B ckobkax nprBOAsTCS 3HAYEHNA 3aMEPEHHOO OCEBOMO 3a30pa.
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BNR10S, BNR20S
HomuHanbHbIM yron koHTakta 18° CTtasibHble Luapukn

PacuyeT npegHatsara n oceBom XXeCTKOCTU
AS1S1 KOMBGMHaLWUN NOALLIMIMTHUKOB
YMHOXbTE Ha KOIMULMEHTbI M3 TaBMLbI
B. [1ns pac4eTa paanansHOm >KeCcTKOCTH
3HaYeHVa 13 TabMLbI A YMHOXAOTCSA Ha
Ko3(hhMUMEHTbI 13 Tabnuupl B.

Ne

BHYTEHHEO EL L M
[vameTpa MpepHarsr Ocesast XecTkocTs | TMpeaHaTar Ocesast XecTkocTs | MpeaHaTsir OceBast XECTKOCTb
(M) (H) (H/um) (H) (H/um) (H) (H/um)
30 50 (0) 39 110 (-5) 52 220 (-13) 69
35 50  (0) 41 110 -5 55 220 (-12) 73
40 50  (0) 44 110 -5 60 220  (~11) 77
45 50  (0) 44 110 -5 60 220 (-11) 77
50 50  (0) 47 120 -5 64 249 (-12) 85
55 50 (0) 48 120 (-5) 67 302 (-14) 95
60 50 (0) 51 130 (-5) 71 345 (-15) 104
65 50  (0) 53 130 -5 75 364 (-15) 111
70 50 (0) 53 230 (-10) 93 505 (-20) 125
75 50 (0) 54 240  (-10) 96 520 (-20) 129
80 100  (0) 71 330 (-10) 110 606 (-19) 141
85 100 (0) 73 330 (=100 110 622 (-19) 145
90 100 (0) 74 340 (-10) 120 823 (-24) 163
95 100 (0) 76 350 (-10) 120 846 (-24) 168
100 100 (©)] 78 350 =10 120 870 (-24) 174
105 100 (0) 80 420 (-12) 130 1054 (=27) 195
110 100  (0) 81 540 (-15) 150 1144 (-29) 200
120 100 0) 85 560 (-15) 160 1208 (290 213
130 100  (0) 85 732 (-20) 166 1508 (-36) 220
140 200 (0 105 775  (-15) 178 1606 (-30) 236
150 200 (0 110 916  (-18) 190 1917 (=35 253
BER10S, BER20S
HomuHanbHbIM yron KoHTakTa 25° CTtasibHble LUapuKn
BH%’I‘[!\leilHel‘O EL L M
ainametpa [MpenHatsar QOcesas xecTkocTs | MpeaHaTsir Ocesas xecTkocs | MpepHatsr (OceBas XeCTKOCTb
(M) (H) (H/pm) H (H/pm) H (H/pm)
30 50 (0) 63 220 -8 110 440 (-15) 140
35 50 ) 67 240 -8) 120 480 (15 153
40 50  (0) 72 250 -8 130 500 (-15) 165
45 50 0) 73 250 (-8) 130 500 (-15) 166
50 50  (0) 77 270 (-8) 140 540 (-15) 180
55 50  (0) 80 350 (-10) 160 700 (-18) 205
60 50 (0) 84 380 (100 170 760 (-18) 222
65 50 (0) 88 400 (-10) 180 800 (-18) 235
70 50 (0 88 400 (-10) 180 800 (-18) 235
75 50 0) 90 510 (-12) 200 1020 (-21) 263
80 100 (0) 120 620 (-12) 220 1240 (-22) 290
85 100 0 120 640 (-12) 230 1280 (-22) 300
90 100 (0 120 650 (-12) 240 1300 (-22) 305
95 100 (0) 130 670 (-12) 240 1340 (-22) 316
100 100 (0) 130 690 (-12) 250 1380 (-22) 327
105 100 0 130 910 (-15) 290 1820 (-26) 369
110 100 (0) 130 930 (-15) 290 1860 (-26) 379
120 100 0) 140 980 (-15) 310 1960 (-26) 403
130 100 (0) 140 1002 (-16) 310 2004 (-27) 389
140 200 (0 180 1098 (-13) 325 2196 (-23) 421
150 200 (©)] 180 1274 (-15) 345 2 562 (—28) 444

B ckobKax npuBoasaTCs 3HAYEHMSt 3aMEPEHHOr0 OCEBOro 3a3opa.
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4. MPEAHATAI N XKECTKOCTD

MpepgHaTtar n xxectkocTb (KomnoHosku DB n DF)
CBEpPXCKOPOCTHbIE paauanbHO-YMOPHbIE LAPUKOBbIE

noawunnHukn (cepus ROBUST)

BNR10H, BNR10X, BNR10XE, BNR20H, BNR20X
HomuHanbHbIN yron KoHTakTa 18° Kepamuyeckune wapuku

Pacuet paguansHoi
)KECTKOCTH

YMHOXbTE 3Ha4eHre 0CeBon
YKECTKOCTU Ha KOSPPULMEHTBI
13 Tabnmubl A.

BHyTp'\éimero EL L M
ninametpa [MpenHaTar QOcesast xecTkocTs | MpegHaTsr Ocegasi xecTkocts | [NpeaHaTsar (OceBast ecTKoCTb
(Mm) (H) (H/um) ( (H/um) (H) (H/um)
30 50 0) 43 110 (-5) 59 220 (-11) 79
35 50 0) 46 120 (-5) 63 240 (-12) 83
40 50 (0 49 120 -5 68 240 (-11) 88
45 50 (0 49 120 -5 69 240 (-11) 88
50 50 0) 52 130 (-5) 73 279 (-12) 99
55 50 (0) 54 130 -5 76 341  (14) 110
60 50 (0 57 140 -5 82 391  (-15) 121
65 50  (0) 60 140 -5 87 413 (<150 130
70 50 0) 59 260 (<100 110 578 (-20) 147
75 50 0) 61 270 (<100 110 597 (-20) 151
80 100 (0) 80 360 (-10) 130 684 (-19) 164
85 100 (0) 82 370 (-10) 130 703 (-19) 169
90 100 0) 83 370 (<100 130 938 (-24) 191
95 100 0) 85 380 (-10) 140 965 (-24) 197
100 100 (0) 87 390 (-10) 140 993 (-24) 204
105 100 (0) 89 470  (-12) 160 1209 (-28) 229
110 100 0) 91 600 (-15) 170 1315 (-29) 235
120 100 0) 95 630 (-15) 180 1391 (-29) 250
130 100 (0) 95 833 (-20) 195 1745 (-36) 260
140 200 (0 125 860 (-15) 206 1829 (-30) 276
150 200 0) 125 1025 -18) 221 2194 (=35 297
BER10H, BER10X, BER10XE, BER20H, BER20X
HomuHanbHbI yron KoHTakTa 25° Kepamudeckue Lapukim
BHYTp'\éEHHEI'O EL L M
nnametpa [MpeaHaTsr Ocesasi xecTkocTs | MpeaHarsr QOcesasi xectkocts | [peaHarsr (OceBas XecTKocTb
(M) (H) (H/uwm) H (H/uwm) (H) (H/uwm)
30 50 0) 71 250 -8 130 500 (-15) 163
B9 50 0) 75 260 (-8 140 520 (-15) 175
40 50 (0 80 280 -8 150 560 (-15) 191
45 50  (0) 81 280 -8 150 560 (-14) 192
50 50 0) 86 300 (-8 160 600 (-14) 208
55 50 0) 89 400 (<100 190 800 (-18) 240
60 50 (0 94 430 (-10) 200 860 (-18) 260
65 50 (0 99 450 (-10) 210 900 (-17) 275
70 50 0) 98 450 (<100 210 900 (-17) 275
75 50 © 100 580 (-12) 240 1160 (-21) 306
80 100 (0) 130 700 (-12) 260 1400 (-21) 336
85 100 (0) 130 720 (-12) 270 1440 (-21) 347
90 100 0 140 740 (-12) 280 1480 (-21) 355
95 100 0 140 760 (-12) 290 1520 (-21) 367
100 100 (0) 150 780 (-12) 300 1560 (-21) 381
105 100 (0) 150 1040 (-15) 330 2080 (-26) 430
110 100 0 150 1060 (-15) 340 2120 (-26) 440
120 100 (0) 160 1120 (150 370 2240 (-26) 469
130 100 (0) 160 1150 (-16) 370 2302 (-27) 469
140 200 (0) 200 1240 (-13) 380 2476 (-23) 489
150 200 (0 200 1444  (-15) 403 2957 (-28) 552

B ckobKkax NprBOAATCS 3HAYEHVISt 3aMEepEeHHOro 0CEBOro 3a3opa.
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Pacuet npepHartsira n ocesoit xectkoct  Tabnuua B DBD | DBB
A5 KOMBMHaLMKM NOALIMMHUKOB KoathbuLimeHT 136 o
YMHOXbTE Ha KOI(PULMEHTBI U3 TabmLpl .
CBepPXTOYHbIE PAANANbHO-YMOPHbBIE LAPUKOBBIE & 1 paciera paananiion secrrocT il
3HaYeHVst N3 TabMLbl A YMHOXXAKOTCS Ha KECTKOCTb 1.48 2
noawmnHukn (cepus ROBUST - BGR) KOBULIEHTH! 13 TA6M LI B. PaaviassHas 154 2
>KECTKOCTb )
BGR19S BGR19H, BGR19X
HomuHanbHbIn yron KoHTakTa 15° CtanbHble Wwapukm HomuHanbHbIi yron KoHTakTa 15°  Kepamuyieckue wapuku
HoMHanbHbIA BHYTPEHHMIA EL HoMUHambHbI BHYTPEHHMIA EL
OVaMeTP NOALMMHAKA I'Ipe,u,HaTﬂr OceBast )XeCTKOCTb OVaMEeTP NOALLMMHNKA |_|pe,El,HaT9|I' OceBast )XECTKOCTb
(Mm) (H) (H/um) (Mm) (H) (H/pm)
10 25 () 15.2 10 25 0) 16.8
12 25 () 16.8 12 25 ) 18.5
15 25 () 16.6 15 25 ) 18.4
17 25 ) 17.5 17 25 ) 19.3
20 25 () 18.1 20 25 ) 20.1
25 25 () 20.6 25 25 (0) 22.9
N
ES
BGR10S BGR10H, BGR10X zE
HomuHanbHbIn yron koHTakTa 15° CranbHble Wwapuku HomuHanbHbIi yron KoHTakTa 15° Kepamuyeckue Lwapuku §.§
=
HoMHabHbIN BHYTPEHHMI EL HoMHabHbIN BHYTPEHHUI EL
[MaMeTP NOALLUMMHMKA MpenHaTar OceBas >KeCTKOCTb [JVaMETP MOALLMMHUKA MpeoHaTar OceBasi )XeCTKOCTb
(Mm) (H) (H/uwm) (Mm) (H) (H/pm)
6 25 0) 11.0 6 25 ) 12.6
7 25 () 12.0 7 25 ) 13.7
8 25 () 13.0 8 25 ) 14.4
10 25 () 14.0 10 25 ) 15.9
12 25 () 15.0 12 25 ) 16.9
15 25 ©) 16.0 15 25 ) 18.0
17 25 ) 17.0 17 25 ) 19.0
20 25 () 18.0 20 25 0) 20.0
25 25 () 19.0 25 25 (0) 21.6
BGR02S BGRO02H, BGR02X
HomuHanbHbI yron KoHTakta 15°  CranbHble Wapyvku HomuHanbHbIN yron KoHTakta 15°  Kepamuyeckme wapuku
HoMHabHbIA BHYTPEHHUI EL HoMiHabHbIN BHYTPEHHMI EL
AviameTp noaLwnnHuKa rlpeﬂ.HaTﬂl’ OceBast >KeCTKOCTb AvameTp noamnnHmKa I'Ipe,qHa‘rﬂr OceBast )XeCTKOCTb
(Mm) H) (H/uwm) (Mm) H) (H/pm)
10 25 () 14.5 10 25 ) 16.0
12 25 () 15.2 12 25 ) 17.0
15 25 () 16.2 15 25 ) 18.0
17 25 () 16.7 17 25 ) 18.6
20 25 () 17.4 20 25 ) 19.4
25 50 () 25.3 25 50 (0) 28.1

B ckobkax NpPVBOOATCA 3HA4YEHUA 3aMepPeHHOro OCeBOro 3a3opa.
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4. MPEAHATAI N XKECTKOCTD

MpepgHaTtar n xxectkocTb (KomnoHosku DB n DF)

BbICOKOCKOPOCTHbIE YNOPHO-paauanbHble LapuKonoaWUMHUKK

(cepus ROBUST)

BAR10S BAR10H
HomuHanbHbIl yron KoHTakta 30° CTaibHble LapuKu HomuHanbHbIN yron KoHTakTa 30°  Kepamuyeckue Lapuku
ok e EL L Houm e EL L
N Oﬂlmﬂm(a MpepHatar  Ocesasi xectkocTb | [NpeaHaTsr (OceBast XecTKOCTb N Oﬂlmﬂm(a MpepHatar  Ocesasi xectkocTb | [NpeaHaTsr (Oceast XecTKOCTb
(M) (H) (H/pwm) (H) (H/pwm) (M) (H) (H/um) (H) (H/um)
40 210 (-5 150 430 (-10) 200 40 230 (-5) 175 485 (-10) 230
45 210 (-5 150 430 (-10) 200 45 230 (-5) 180 490 (-10) 235
50 220 (-5 170 460 (-10) 220 50 245 (-5) 195 525 (-10) 255
55 230 (-5) 180 600 (-12) 250 55 255 (-5 200 690 (-12) 290
60 240 (-5) 190 650 (-12) 270 60 270 (-5 220 750 (-12) 320
65 250 (-5) 200 690 (-12) 290 65 285 (-5 240 800 (-12) 340
70 250 (-5) 200 910 (-15) 320 70 285 (-5) 240 1060 (-15) 375
75 260 (-5) 210 940 (-15) 330 75 290 (-5) 245 1090 (-15) 390
80 340 (-5) 240 1100 (-15) 360 80 380 (-5 275 1260 (-15) 420
85 350 (-5) 240 1130 (-15) 370 85 390 (-5 280 1280 (-15) 430
90 360 (-5) 250 1660 (-20) 430 90 400 (-5) 290 1930 (-20) 510
95 360 (-5) 260 1720 (=20) 450 95 405 (-5 300 1970 (-20) 520
100 370 (-5) 270 1770 (-20) 460 100 420 (-5 310 2060 (-20) 550
105 380 (-5) 280 1820 (=20) 470 105 420 (-5) 315 2090 (-20) 555
110 390 (-5) 280 1870 (-20) 490 110 440 (-5 330 2180 (-20) 580
120 390 (-5) 300 1980 (-20) 520 120 455 (-5) 350 2310 (-20) 620
130 390 (-5) 300 2530 (-25) 550 130 455 (-5) 350 2960 (-25) 650
140 580 (-5) 360 3190 (-25) 655
150 580 (-5) 360 3690 (-28) 690
160 590 (-5) 370 4080 (-30) 720
170 600 (-5) 380 4210 (-30) 750
180 605 (-5) 385 5200 (-35) 800
190 610 (-5) 390 5370 (-35) 830
200 610 (-5) 390 5990 (-38) 860
BTR10S BTR10H
HomuHanbHbil yron KoHTakta 40° CrasibHble Lapukin HomunHanbHbIN yron KoHTakTa 40°  Kepamuyeckue Liapuku
Houmann EL L Houman EL L
N Oﬂlﬁmgw [NpenHaTsar Ocegasi xecTkocts | MpepHatsr (OceBast XeCTKOCTb . Oﬂlﬁmgw [MpenHaTsr Ocegast xecTkocts | MpegHaTsr (OceBas XeCTKOCTb
(Mwm) (H) (H/uwm) (H) (H/uwm) (Mwm) (H) (H/um) (H) (H/um)
40 310 (-5) 260 700 (-10) 350 40 350 (-5) 300 800 (-10) 410
45 310 (-5 260 700 (-10) 350 45 355 (-5 310 810 (-10) 415
50 330 (-5) 290 760 (-10) 390 50 375 (-5 335 875 (-10) 450
55 350 (-5) 310 800 (-10) 410 55 395 (-5) 350 915 (-10) 475
60 370 (-5) 330 860 (-10) 440 60 425 (-5) 390 1000 (-10) 520
65 390 (-5) 350 910 (-10) 470 65 450 (-5) 415 1060 (-10) 560
70 390 (-5) 350 1560 (-15) 560 70 450 (-5) 415 1830 (-15) 670
75 400 (-5) 360 1610 (-15) 590 75 460 (-5) 430 1890 (-15) 700
80 510 (-5) 400 1820 (-15 630 80 570 (-5) 475 2120 (-15) 745
85 520 (-5) 420 1880 (-15 650 85 580 (-5) 475 2160 (-15) 780
90 530 (-5) 430 2830 (-20) 770 90 600 (-5) 505 3320 (-20) 910
95 550 (-5) 450 2930 (-20) 790 95 605 (-5) 505 3390 (-20) 940
100 560 (-5) 460 3030 (-20) 820 100 630 (-5) 540 3560 (-20) 980
105 570 (-5) 470 3120 (-20) 850 105 640 (-5 540 3610 (-20) 1010
110 580 (-5) 490 3210 (-20) 870 110 665 (-5) 575 3770 (-20) 1040
120 610 (-5) 520 3420 (-20) 930 120 700 (5 615 4020 (-20) 1115
130 610 (-5) 520 4410 (-25) 980 130 700 (-5 615 5200 (-25) 1170
140 810 (-5) 600 5310 (-25) 1140
150 820 (-5) 605 5370 (-25) 1160
160 830 (-5 615 5480 (-25) 1180
170 850 (-5) 635 7280 (-30) 1330
180 855 (-5) 640 9080 (-35) 1450
190 875 (-5) 660 9390 (-35) 1500
200 875 (-5) 660 11290 (-38) 1600

B ckobkax NprBoasaTCst 3HA4YEHMA 3aMEPEHHOr0 OCEBOro 3a3opa.
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MpepHaTAr n XXecTkoCTb

YnopHo-paguanbHbie LapUKONOALUNMHUKN OBYXCTOPOHHEro feincTeus

(cepumn TAC)
Cepusa TAC20
HomMuHanbHbIN yron KoHTakTa 60° CTtanbHble LapuKu
oo | ce C7 cs
e MpepHarar OceBast »eCTKOCTb MpepHarar OceBast »eCTKOCTb MpegHaTar OceBas »eCTKOCTb
(Mm) H (H/um) (H) (H/um) (H) (H/um)
140 980 1200 3 626 1900 9310 2 600
150 980 1210 4704 2060 9 408 2640
160 1274 1370 4 802 2140 10780 2830
170 2058 1650 6 762 2 450 13720 3120
180 2940 1875 6 762 2475 15680 3265
190 3038 1940 7 056 2 560 18 620 3 560
200 3 038 1950 7 056 2570 18 620 3570
0
ES
Cepusa TAC29 g <
HomuHanbHbIM yron koHTakTa 60° CTtanbHble Liapukn §_§
=
eayToare | ce c7 c8
e MpenHarar OceBasi XeCTKOCTb [MpeoHarsr OceBasi eCTKOCTb Mpenrarar OceBas »eCTKOCTb
(Mm) (H) (H/pwm) (H) (H/um) (H) (H/um)
150 196 775 4116 2150 7 056 2590
160 196 800 4410 2260 7 448 2720
170 196 800 4410 2370 7742 2 860
180 1078 1470 4410 2320 9 800 3040
190 1078 1440 4 606 2440 10 290 3200
200 1078 1500 4 606 2430 11 760 3 340
220 1176 1615 4900 2620 12740 3615
240 1176 1690 5 096 2750 13 230 3800
260 1176 1670 5 096 2720 13 230 3750
280 1274 1755 5390 2 865 13720 3950
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4. MPEAHATAI N XKECTKOCTD

MpepHaTAr n XXecTkoCcTb

YnopHo-paauanbHbie LIapUKONOALWNMHUKIN A1 ONOpPbI LapUKO-BMHTOBOM Napbl

Cepus TAC B (anst MexaHN4eCKNX CTaHKOB)
HomMuHanbHbIN yron koHTakTa 60°

CranbHble LLHapuku

MpepHatsar C9
Homep LynnekcHasa komnoHoBka (DB unu DF) | TpunnekcHas komnoHoBka (DBD nnu DFD | KBagpynnekcHas komnoHoska (DBB unu DFF)
MOAWMAHVKA MpenHaTar  Ocesast XecTkocTb  [Myckooit MomenT| [MpeagHaTar — OceBast ecTkocTb  HauanbHbii MoMeHT | [MpeaHaTsar — Ocesasi XecTKOCTb - [1yCKOBOIA MOMEHT
H) (H/pm) (H-m) (H) (H/pum) gpaweHs (H-m) (H) (H/pum) (H-m)
15TAC47B 1000 555 0.05 1370 795 0.07 2010 1110 0.11
17TAC47B 1000 6555) 0.05 1370 795 0.07 2010 1110 0.11
20TAC47B 1000 555 0.05 1370 795 0.07 2010 1110 0.11
25TAC62B 1490 733 0.09 2030 1050 0.12 2980 1465 0.17
30TAC62B 1563 772 0.09 2130 1105 0.12 3130 1545 0.18
35TAC72B 1785 890 0.10 2430 1275 0.14 3570 1780 0.21
40TAC72B 1860 930 0.11 2530 1330 0.14 3720 1860 0.21
40TAC90B 2 365 1015 0.18 3220 1465 0.24 4730 2030 0.36
45TAC75B 2 005 1005 0.12 2730 1445 0.16 4015 2015 0.23
45TAC100B 2880 1160 0.23 3920 1670 0.31 5760 2320 0.46
50TAC100B 3010 1210 0.24 4 095 1745 0.32 6 020 2 425 0.48
55TAC100B 3010 1210 0.24 4 095 1745 0.32 6 020 2425 0.48
55TAC120B 3520 1430 0.28 4790 2 055 0.37 7 040 2 855 0.56
60TAC120B 3520 1430 0.28 4790 2 055 0.37 7 040 2 855 0.56
MpegHatar C10
Homep OynnekcHas komrnoHoBka (DB nnu DF) | TpunnekcHas komnoHoBka (DBD unu DFD | KBagpynnekcHast komnoHoBka (DBB vnn DFF)
noawmnHuka | [peararsr — Ocesas xectkocTs  [yckoBoit MoverT | MpepHarsir — Ocesas xecTkocTb - Havanshsii momerT | MpeaHarsir — Ocesas XecTkocTs  [ycKoBO/ MOMEHT
(H) (H/pum) (H-m) (H) (H/pm) Bpalenns (H-m) (H) (H/pm) (H-m)
15TAC47B 2150 750 0.14 2 950 1080 0.20 4300 1470 0.29
17TAC47B 2150 750 0.14 2950 1080 0.20 4300 1470 0.29
20TAC47B 2150 750 0.14 2 950 1080 0.20 4300 1470 0.29
25TAC62B 3150 1000 0.23 4300 1470 0.31 6 250 1960 0.46
30TAC62B 3350 1030 0.24 4500 1520 0.33 6 650 2010 0.49
35TAC72B 3800 1180 0.28 5200 1710 0.37 7 650 2 350 0.55
40TAC72B 3900 1230 0.28 5300 1810 0.38 7 850 2 400 0.57
40TAC90B 5000 1320 0.48 6 750 1960 0.65 10 300 2 650 0.96
45TAC75B 4100 1270 0.29 5 600 1910 0.40 8250 2 550 0.59
45TAC100B 5900 1520 0.58 8 050 2210 0.78 11 800 3 000 1.16
50TAC100B 6 100 1570 0.60 8250 2 300 0.80 12 300 3100 1.18
55TAC100B 6 100 1570 0.60 8250 2 300 0.80 12 300 3100 1.18
55TAC120B 6 650 1810 0.64 9100 2 650 0.86 13 200 3550 1.27
60TAC120B 6 650 1810 0.64 9100 2 650 0.86 13 200 3550 1.27

Cepusa TAC 02, 03 (1A yCTaHOBOK IMTbSA NMop, AaBeHNEM)
HomMuHanbHbIn yron koHTakta 50-55° CrtanbHble Liapuku

MpepHarar C8
Homep OynnekcHas komroHoBka (DB vnnn DF) | TpunnekcHas kommnoHoska (DBD unu DFD | KsagpynnekcHast komnoHoska (DBB vnn DFF)
OAWMNHIAKA MpepHaTar  Ocesast XecTkocTb  [Myckooit MomeHT | MpegHaTar — Ocesas xecTkocTs  HauaneHbii MoMerT | [MpegHaTsar — Ocesas XecTKOCTb  [1yCKOBOI MOMEHT
H) (H/pm) (H-m) (H) (H/pm) BpaweHs (H-m) (H) (H/um) (H-m)
15TAC02AT85 365 262 0.017 495 385 0.024 575 490 0.027
25TAC02AT85(') 1440 520 0.113 1960 755 0.153 2260 950 0.175
TAC35-2T85 2270 705 0.266 3100 1020 0.360 3550 1280 0.415
40TACO3AT85 2270 705 0.266 3100 1020 0.360 3550 1280 0.415
45TACO3AT85 2740 775 0.355 3750 1120 0.480 4 300 1410 0.550
TAC45-2T85 3550 880 0.520 4 850 1270 0.705 5 600 1600 0.810
50TAC03AT85 3550 880 0.520 4850 1270 0.705 5 600 1600 0.810
55TACO3AT85 4100 945 0.650 5 600 1370 0.880 6 500 1720 1.000
60TACO3AT85 4750 1020 0.810 6 450 1480 1.100 7 450 1850 1.250
80TAC03AM 7 350 1270 1.550 10 000 1840 2.100 11 500 2330 2.450
100TAC03CMC() 1000 830 0.105 1400 1240 0.147 1600 1575 0.166
120TAC03CMC() 1100 930 0.120 1500 1378 0.163 1800 1775 0.196

(M 3HadeHne 25TACO2AT85 paeTcs Ha ocHoBe npegHaTsra H.
(® 3HadeHust T00TACO3CMC n 120TACO3CMC gaHbl Ha ocHoBe NpeaHaTsara EL.
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PapunanbHbIii BHYTPEHHWIA 3a30P LWIMHAPUYECKUX POJIMKOBBIX NOALWMNMHUKOB

3a30p B COBMELLEHHbIX MOZWNMHNKAX C KOHUYECKUM BHYTPEHHUM OTBEPCTUEM EOovHMUbL: M
HomutHansHbit 3a30p B COBMELLEHHbIX MOALLUMMHUKAX C KOHUYECKM BHYTPEHHM OTBEPCTUEM
BHYTPEHHMIA ZyaMeTp
MOAWMIHAKA (MM) CCa(") CCoO CC1 CC2 CC(®) CC3 CC4 CC5
CBbIUE  BKIOYMENHO| MMWH.  MaKC. | MWH.  MaKC. | MWH. MaKC. | MMH. MakC. | MUH. MakC. | MUH. MakC. | MMH. MakC. | MWH.  Makc.
24 30 5 10 8 15 10 25 25 35 40 50 50 60 60 70 80 95
30 40 5 12 8 15 12 25 25 40 45 55 55 70 70 80 95 110

40 50 5 15 10 20 15 30 30 45 50 65 65 80 80 95 110 125
50 65 ) 15 10 20 15 35 35 50 55 75 75 90 90 110 130 150
65 80 10 20 15 30 20 40 40 60 70 90 90 110 110 130 150 170
80 100 10 25 20 35 25 45 45 70 80 105 105 125 125 150 180 205
100 120 10 25 20 35 25 50 50 80 95 120 120 145 145 170 205 230
120 140 15 30 25 40 30 60 60 90 105 135 135 160 160 190 230 260
140 160 15 35 30 50 35 65 65 100 115 150 150 180 180 215 260 295
160 180 15 35 30 50 35 75 75 110 125 165 165 200 200 240 285 320
180 200 20 40 30 50 40 80 80 120 140 180 180 220 220 260 315 355
200 225 20 45 35 60 45 90 90 135 155 200 200 240 240 285 350 395
225 250 25 50 40 65 50 100 100 150 170 215 215 265 265 315 380 430
250 280 25 55 40 70 03 110 110 165 185 240 240 295 295 350 420 475

(') CooTBETCTBYET LMIMHAPUHECKIM PONMKOBbLIM NOAWMMHMKaM KnaccoB ToYHOCTU MOC 4 1 5 ¢ KOHUYECKMMM BHYTPEHHUMIN OTBEPCTUSIMM.
(3 O60o3Ha4aeT HopMasbHbI 3a30P A COBMELLEHHBIX LIMMHAPNHECKMX POSIMKOBBIX MOALLNMHUKOB.
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3a30p B COBMELLIEHHbIX MOAWMNMHMKAX C LUIMHAPUYECKUM BHYTPEHHUM OTBEPCTUEM EpvHnubl: pm
HOMMH&}ﬂbeIVI 3a30p B COBMELLEHHbIX MOALUMMHNKAX C LUANHAPUHECKM BHYTPEHHUM OTBEPCTUEM
BHYTPEHHII f1ameTp
MOAWMMHMKA (MM) CCH1 CC2 CC(3) CC3 CC4 CC5
CBbILLE  BKHOWTENHHO MWH. Makc. MWH. Makc. MWH. Makc. MWH. Makc. MUWH. Makc. MUWH. Makc.
24 30 5 15 10 25 25 35 40 50 50 60 70 80
30 40 ) 15 12 25 25 40 45 55 55 70 80 95
40 50 5 18 15 30 30 45 50 65 65 80 95 110
50 65 5 20 15 35 35 50 55 75 75 90 110 130
65 80 10 25 20 40 40 60 70 90 90 110 130 150
80 100 10 30 25 45 45 70 80 105 105 125 155 180
100 120 10 30 25 50 50 80 95 120 120 145 180 205
120 140 10 35 30 60 60 90 105 135 135 160 200 230
140 160 10 35 35 65 65 100 115 150 150 180 225 260
160 180 10 40 35 75 75 110 125 165 165 200 250 285
180 200 15 45 40 80 80 120 140 180 180 220 275 315
200 225 15 50 45 90 90 135 155 200 200 240 305 350
225 250 15 50 50 100 100 150 170 215 215 265 330 380
250 280 20 55 55 110 110 165 185 240 240 295 370 420

(®) O603Ha4aeT HOPMaITbHBIN 3a30P A9 COBMELLIEHHBIX LIMMHOPUHECKUX POMMKOBBIX MOALINMHIKOB.
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5. MPEAEJIbHbIE CKOPOCTU

MpepenbHblIE CKOPOCTU

HpVIBe,D,eHHbIe B Ta6ﬂl/ILLaX noawnnHMKOB 3Ha4YeHnsA npenesibHbIX CKOpOCTel7I ABJTAOTCA HOPMaTMBHbLIMW. OHW OCHOBbLIBaOTCA Ha
OJaHHbIX OnA OAHOro nogwunnHuka C nerkuM npegHat4arom, yCTaHOBJIEHHBIM MPU MOMOLWW NMPY>XWUHbI; 3TOT MOALUNMHUK
noaBepraeTca CpaBHUTENbHO NErkKMM Harpy3kamMm C XOpOLUM TenJioo0TBOAOM.

3Ha4veHus npenesibHblX CKOpOCTeI7I npn npnMeHeHnn c KOHCUCTEHTHOM CMa3Kown onpepeneHbl nNpn Mcnoab3oBaHU
BbICOKOKa4eCTBEHHOIro CMa3o4HOro Martepuana B COOTBETCTBYHOLINX KOoJin4ecTBax. 3Ha4veHuns npepgesbHbIX CKOpOCTeVI,
npvBegeHHble AnAa NoALnnHMKOB C MCMOJTIb30BaHNEM MacnsaHom CMa3KKn, OCHOBbLIBAKOTCA Ha MNMprMeHeHn BO3OYLLIHO-MaCIAHOIro
CMa304HOro Martepuana mam MacyiaHoro TymaHa. B Tex CliyHasx, Korga cMa3o4Hoe Macsio UCMoJib3yeTCA B Ka4eCTBe cpencTtBa
ON1A NOHV>KeHNA TemMrnepartypbl, CKOPOCTb pa6OTbI MO>XHO MNOBbILLATb, 04HAaKO O0onblLLUOEe KONMMYECTBO Macna OO/MKHO nogaBaTbCA
B NOALWMNHMK NoA OaBneHeMm, B pedynbTaTte Hero TepAaeTcqa 3Ha4nTeNIbHOE KOJTIMHEeCTBO SHEPIn.

|_|pl/l ncnosib3oBaHN OONHAPHbLIX MOALLUMMHNKOB B I‘IapHOI7I, TpOI7IHOI7I mnnn L1eTBe[Z)HOl7I KOM6VIHaLLl/I9'IX nnn ysenndeHnn npenHatdara
ON1A NMOBbILLWEHWA XXECTKOCTU LWNHOENA 3Ha4YeHWNA npenenbHbIX CKOpOCTeI7I 6y}:|,yT HWDKe npmnBeneHHbIX.

OTHOCUTESNBHO MCMOIb30BaHNS KOHCUCTEHTHOM CMa3Ku, I'lpOKOHCW'IbTVIpyVITer y cneunanncrtoB NSK, MOCKOJIbKY HeO6XO,£I,l/IMO
Tak>XXe y4nTbiBaTb 1 JONTOBEHYHOCTb CMa3KW.

KoadhdumumeHTbl CKOpocTun Tabnuua 5.1 KoadduumeHTsl ckopocTu
MpenensHasa CKOPOCTb KOMOWHALMN COBMELLEHHBIX MOALLINM-
HVKOB, paboTaroLLMX MPK YCTAHOBOYHOM MpefHaTsare, paccHu-
ThIBAETCHA MyTEM YMHOXEHUA 3HAYEHVSA NpeaesibHON CKOpOCTU DB @
O[HOro MOALLUMMHMKA 13 KOMOMHALWW Ha COOTBETCTBYIOLLMIA

nonpaBoYHbI KO3MUUMEHT 13 Tabnumupl 5.1. DBB @ @ @ @ 0.80 | 0.75 | 0.60 | 0.45

KomnoHoBka EL L M H

0.85 0.80 0.65 0.55

MpenBapuTenbHble Harpy3ku B OaHHOW Tabnuue — 37O
3HAYEHUs NMpeaBapUTENbHLIX HArPy30K NOCNe 3aKpeneHns DBD 075 | 070 | 055 | 040
NOAWWMHMKA Ha WnuHgene. 3Ha4eHnst npenBapuTenbHbIX
Harpy3oK Mocne yCTaHOBKU MOALUMMHMKA Ha LNUHAENb
N3MEHSAIOTCA BCMeACcTBME TPebOBaHNN BbICOKOCKOPOCTHOIO
pexuMa K rnocagke Bana v gecopMauyi OUCTaHLMOHHOrO
KOJbLIa 13-3a BO3OENCTBUS CUbl 3aTsHKKM. B Takvx crydasix,
0COBEHHO B BbICOKOCKOPOCTHBIX YCTAHOBKAX, HEOBXOAMMO
pEryMpoBaTh PasMepbl AUCTAHLIVIOHHbBIX KOSeL, OTHOCUTESNBHO
Jpyr Apyra, 4Tobbl KOMMEHCHPOBAaTL M3MEHeHVe npegHaTsra
NoCe YCTaHOBKM MOALLUMHKA.

daKTopbl UBMEHEHUA NpeaHaTAra

Puc. 5.1 Cxema perynmpoBaHus npegHaTsra

YBenuuexve npegHatsira YBennyeHue npegHatara YBenuuexve ViameHeHve npepHaTsira

BCneAcTeMe fecopmanmn BCMeACTBMe BO3[elicTBNs | | npepHaTsira us-3a BCNEACTBME TEMJoBoro

[MCTaHLMOHHOIO BHYTPEHHEro LIEHTPOGEXXHOI CUJTbI pasHOCTM Temnepartyp pacLumpeHve

KOJbLA, BbI3BAHHOW yCUNEM Ha LapuKu BHYTPEHHEro un LLIapVKOB

3aTsKKU ranku Hapy>KHOro KoreL,
VcxopHsiin MpepHatsir nocne c6opku, Hapnexawmii npegHaTar ans obecrneyeHus
npegHaTar BO3[eiiCTBMe NpeaHaTara, pPaboTbl B BLICOKOCKOPOCTHOM pexume
nnu ocesom Heo6xoAnMoe [AN15 BKIIOYEeHNs oC o

ph TabUNbHOCTb MPU BbICOKO CKOPOCTU
3a30p Ha HI3KOM CKOPOCTH P P
P-V < Kputepuii

Uenesas K,=100 H/Mkm P : [laBneHve KOHTaKTa Mexay Luapvkamu
1 [OPOXKKOW KayeHnst

V' : CKOpOCTb rMPOCKOMUHYECKOr0 CKONbXEHNS!
+ BPaLLATENIbHOro CKONbXXEHUs

® YcTanocTHas 4ONrOBEYHOCTb

(K,: OceBast xeCcTKOCTb)

YBenuyeHve npegHartsara [Hedopmaums ANCTaHLUMOHHOro PaclumpeHue gopoxek OcnabneHne Nocafiok C HATArOM
13-3a NOCafoK C HATArom Hapy>XHOro KonbLa BcneacTeve Ka4yeHusi BHyTpeHero MNPV pacLUMpeHnn BHYTPEHHero
Mexgy BHYTPEHHUM ©XKaTua PUKCHPYOLLUM KonbLa n3-3a KosibLa 1 Bana BcrneacTeve
KOJIbLIOM 1 BasioM MoKpbITUEM LEHTPOGEXXHOW Cusibl LEHTPOGEXXHOW

(YMeHbLUeHVe npegHaTsra) (YBenuueHue npepHarsira) cunbl (YMeHbLUEHVE npeHaTsra)
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dakTopbl, BO3AENCTBYOWME HA NPeaesibHbie CKOPOCTH
Ha OorpaHmn4eHne CKoOpOCTU NoannH1MKa BHYTPW LUNMHAENA BINAKOT cnenytoline pa60Lu/|e ycnoBua.

1. MeTopa cmasbiBaHuA

TOJ'ILLJ,I/IHa CMa304HOW NNeHKn, CO3JJ,aBaeMOI7I npn nonoJIHeHMn CcMa3kn MeTooM BO3AYLLIHO-MaC/AHOIro cMa3dbliBaHWA Wn
MacnsaHoOro TymaHa MpeBbillaeT TOMWMHY CMAa304HOM MNEHKM, CO34aBaeMOV METOAOM CMasblBaHNS KOHCUCTEHTHOW CMa3KOoW.
Takum o6pa30M, npn Mcnonb3oBaHN MeToda CMa3blBaHUA BO3,EI,yLLIHO—MaCJ'IF|HOI7I CMa3KoW 11 MacnsiHbIM TYMaHOM npeferbHasa
CKOPOCTb OKa3bIBaeTCA BbILLE.

Mpy NCMob30BaHNM CTPYMHOrO MeToda CMadky BOJIbLLOE KOMMHYECTBO Macsa, MoOJaBaeMoro B MOALLNMHUK C LIEMbO CMadblBaHWs,
OOHOBPEMEHHO CHIDKAET TeMrneparypy, B peadysibtare 4ero noaBidaeTCA BO3MOXXHOCTb MNMOBbICUTb CKOPOCTb pa6OTbI.

2. KombuHauums

Ecnn NoALLUNMHUKK MCNONb3YKOTCA B COCTaBe KOM6I/IHaLLI/IVI, TO NX KOJNIMYECTBO BAMAET Ha npegesibHyto CKOPOCTb. Mo Mepe
yBenn4eHna KonndecTsa noannHMKOB B KOM6I/IHaLI,I/Il/I npegenbHaA CKOPOCTb CHMXKAETCHA, NMOCKOJIbKY YMEHbLLIAaeTCA CMOCOBHOCTb
TennooTgadu.

3. MpepHaTtar

Ecnn npepgHaTtar nocne cOOpPKM BbICOK, TO AaBNEHME KOHTaKTa MOBEPXHOCTEN 3/IEMEHTOB Ka4deHusi 1 6eroBbiX OOPOXEK
YBENMNYMBAETCHA, YTO AOMNONHNTENIbHO NOBbILLIAET TemMnepaTypy. BCJ’IG,D,CTBI/IG 9TOro npepgHat4ar npn BbINOJIHEHMW Oonepaunn
YBENNHYMBAETCA €elle CuJibHee, 4TO MOBbIlWAaeT PUCK BbiXxoda MNOALLIUNMHUKOB M3 CTPOA. Bo n3bexaHne aTtoro Tuna oTkasa
noawnnHMKOB npedesbHad CKOPOCTb CHMKAETCA. KpOMe TOro, B cniydae C UnMnnHgpn4eCKrnMn ponnkoBbiM NOALLMMHUKaAMK MW
YMEHbLLEHN paananibHOro 3a3opa 1 yBesim4eHnn npegHats4ara BO BpemM4A pa6OTbI npenenibHasa CKOPOCTb TakKXXe CHMXXaETCA.

4. Cuctema npueoga
Hpeﬂ,eﬂbHaﬂ CKOPOCTb nogLmnnHnkKa nN3MeHAEeTCA Takke B 3aBNCMMOCTU OT CUCTeMbl npuBoda LnuHaens. ﬂ'ﬂﬂ LIJI'IVIH,EI,eJ'IeVI (e]6]
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BCTPOEHHbIM ABMraTenieM Temrepatypa BHYTPW LUNMHAENS Bbille. ECnM y Takoro LWNWHAENS eCTb CUCTeMa OXJTaKAeHWst BOASHON

pybalLLKOoW, TO pa3HuLa TEMMEPaTYP BHYTPEHHENO 1 HAPYXKHOMO KOMEL, YBENMHMBAETCS, B PE3Y/bTaTe Yero NoBbILLAETCS NpeaHaTsr
1N CHWXaeTcd mpefenibHas CKOPOCTb (CM. puc. 5.2). OxnaxpeHne BOOAHON pyballkom Takxke BAMSET Ha 3a30p MexXay
MOALUMMHUKOM 1 KOPMYCOM (CM. puc. 5.3). Ecnn 3a3op mMexay NOALMMHMKOM M KOPMYCOM CTaHeT OTpUUATENbHbIM, NMpeaHaTsar

YBEJIMHNTCA.
Puc. 5.2 BnusiHne oxnaxxgeHus BoosHON pybalukon Puc. 5.3 BnusiHne 3a3opa Mexay NOALUUNHUKOM 1 KOPMyCOoM
Ha npenesibHyto CKOPOCTb Ha npenesibHyt0 CKOpoCTb
HexopmanbHoe nosblmez{\me Temneparypbl
55 T T T T
0 [oabrok I ol —wewnre oo R
o 45 | 90BNR10XTDB = 2\)421'0;:, CMa3biBaHNst: E?‘;n}gﬂlHO-M?CJ‘IHHbM Temneparypel
fo N MpepHatsar nocne c6opku: 250 H o [ Oxnaxperue BoasHol py: ALKOV:
.2‘ 9 40 |- MeToa cmasbiBaHus: BO3AYLIHO-MACAAHbIA /.j/ ﬁ‘ 9— 25 , , , ‘+3 C, Zj/MMH. .
S d RN Y‘!/ s g - CTeneHb HEXECTKOrO COBANHEHIA C KOpNYCoM: 21 MKM
o 3 35 I O O O 4 g D 20 | * CreneHb HeXECTKOr0 COBAMHEHIA C KOPNYCOM: 7 MKM
E g 30 | Bes oxnaxpeHus BofiaHoiA pybalukoil, BHyTpeHHee KonbLio = 5 /
E N —®— Be3 OXnaxaeHus BoAsHOM pybaluKoil, HapyxHoe KonbLo M E X
o E 25 [-—2— 3°C, 21/MuH., BHyTpeHHee KofbLio l// / Py E 15 / L
—4— 3°C, 21/MuH., HapyHoe KonbLio S O

% % 20 |—o- 0°C, 51/MuH., BHyTpeHHee KonbLIO 5 ;
3 § 15 —e— 0°C, 51/MuH., HapyHoe KofbLio LT e 3 3 10
28 == 2
3§ 10 =, S I L
C éﬂ’é |1 c 5 //

5 = =L

0 = /T/ A

0
0 4000 8000 12 000 16 000 20 000 0 4000 8000 12 000 16 000 20000
CKopocTb (06/M1H) CkopocTb (06/MuUH)
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6. CMA3KA

HasHaueHune

OcHoBHas 3aja4va CcMa3blBaHNA — yYMeHblUeHWe CTerneHn TPpeHUA
n N3HOCa BHyTpeHHeI7I 4YacTlh nogwmnnHmka, Bbi3blBaroLwne ero
NPeXAeBPEMEHHbIN BbIXOA U3 CTPos. CMaska BMSIET Ha CNeayto-
e hakTopsl:

(1) YMeHbLUeHne cTeneHn TpeHns n n3Hoca
HeI‘IOCpe,D,CTBeHHbIPI KOHTaKT MeTasjia KoJiel, 3J1eMeHTOB
KavdeHna 1 cenapatopa, KOTopble ABNAKOTCA OCHOBHbIMA
KOMMOHEeHTaMy NoALLINMHUKE, MPesoTBpaLlaeTCca C NOMOLLBIO
CNnosd CMa3ku, yMeHbLllalwero cterieHb TPpeHnA 1 M3HOCa
B 0611aCTsX COMPUKOCHOBEHMS.

(2) MpopneHue ycTanocTHON [ONArOBEYHOCTHU
YcTtanoctHas AONroBe4vYHOCTb KadeHWA noawnnHMKOB B 3HaYN-
TeNbHOM Mepe 3aBUCUT OT BA3KOCTU W TONLLMHBbI CMa304HOIro
CNOsA MEXXAY MOBEPXHOCTAMN KOHTaKTa KadeHUsi. TONCTbIN Cov
CMasKy npoffeBaeT yCTaNoOCTHYK OONMOBEYHOCTb, OOHAKO
NnocnegHAAa CHIMKaeTCA B TOM Clydae, eCivi BASKOCTb CMa3Ku
HEBbICOKA 11 CMa304HbIM C/IOM HeJOCTaTO4YHO TONCTBLIN.

(3) TennooTtpava

,ﬂﬂﬂ paccenBaHsA Terna, BblaenAaemMoro B rnpouecce TpeHnsa nnn
MOJIYYEHHOrO CHapy>Xn, MOXXHO MPUMEHATb LIMPKYIALIMOHHOE
CMa3blBaHWE, 4TOOBbI npegoTBpaTnTb neperpesaHve noawnn-
HVKa 1 yXy[LLEHe CBOVCTB CMasKy.

(4) Opyruve acpchekTbl

KpOMe TOro, CMaskKa, oTBe4aroLlasa BCeM TeEXHNHYECKUM TpeGOBa-
HWAM, NOMOraeT npenynpeanTb NPOHNKHOBEHWE B NOALLNMHNK
MOCTOPOHHMX YacTUL, N 3aLMLLIAET OT KOPPO3W N PXKaBIeHNS.

MeTtopabl cma3biBaHUS

B wnuHaensx MexaHn4ecknx CTaHKOB, AN KOTOPbIX BakKHA
BblCOKas CTerneHb TOYHOCTW, HeobXxoaMMo NpefoTBpallaTh
4Ype3mMepHOe MOBbILLEHNE TeMnepaTypbl ANS YMEHbLUIEHNUS
TemMnepaTtypHbiX aeopmMauyin. TennoBblaeneHne NOALIMMHMKA
pasnenseTcs Ha COCTaBASIHOLLYHO Harpysku, 06YCNOBMEHHYO
TUMOM MOALUMMAHNKA, 1 COCTaBASHOLLYKD CKOPOCTW, 0BYCnoB-
JNIEHHYIO METOOOM CMasbiBaHUst U CKOPOCTbIO paboThl. Kak
NpaBmIo, COCTaBASIOLLAS CKOPOCTM MPEBbILLAET KOMMOHEHT
Harpysku, HO B TOM Cllydae, ecnv BbibpaH MeTOZ, CMasblBaHus,
KOTOPbIA NPUBOAUT K YMEHBLLIEHWIO COCTaBISOLLEN CKOPOCTH,
He cnefyeT UrHOPMPOBATb BAMSIHVE COCTaBASIOLLEN HArpy3KU.
Taknm 06pasoM, BaXKHO BbIOpaTb MOALUMMHUK C HU3KOW CTe-
MEeHbIO TEMOBbIAENEHNS (KOMMOHEHT Harpy3ku) 1 MeTod cMa-
3bIBaHNS (KOMMOHEHT CKOPOCTK).

3HaumTeNsbHOE BO3AEVCTBME HA TEMOBbIAENEHE OKa3bIBaOT
1 METOA, CMa3blBaHVIs, U KOMYECTBO CMa304HOro MaTtepuana.
OBbI4HO CMasblBaHWE NPOBOAUTCS MPU MOMOLLM HEBOMBLLIOMO
KOMMYECTBA CMa3KK, Tak Kak Takon METOL, SIBASETCA SKOHOMUY-
HbIM, HEe TPEBYET TEXHNHECKOrO OBCNY>XMBaHUS 1 MpeanonaraeT
HebOoSbLUYIO CTeMneHb TEMNOBblAeNeHVs. Onsa noggep kaHns
CTabunbHO HWU3KOW TemmepaTypbl MPU BbICOKOW CKOPOCTH
onepaunii 6bin padpaboTaH MeTon BO3AYLLUHO-MACSiHOrO
CMa3bIBaHNS, TPEOYIOLLMIA MUHMASTIBHOO KOMMYECTBa CMasKu.
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13BeCTHasd 3aBMCUMOCTb MeXAy KOMMYeCTBOM CMasKw,
TENNOBbIAENEHNEM (MOTEPU TPEHMUHA) U MOBbILLEHNEM
Temnepatypbl oTobpaxkeHa Ha puc. 6.1. Takum obpasom, BO
n3bexxaHne 4pe3MepHbIX MOABbEMOB TeMrnepartypbl B clydae
CO WNMHAENSMU CTaHOYHOro obopyaoBaHUst HeobxoaMMOo
MPUMEHSATE METO, CMa3bIBaHNS, MaKCUMaIIbHO CTPEMSALLMNCSA
mbo kK obnactn A, nnbo k obnactn B. MeToabl cMmasbiBaHVS
B o6nactax A n B onvcbkiBatoTcst B Tabnmue 6.1.

— CocTaBnstoLLas Harpyakm (0bycnosneHa

Hvranmieckui TVIMOM MOALMMHYVIKA W Harpy3KOW)

MOMEHT BpaLLEeHVIs

NOALMMHMKA — Mi =1, Fd,,

(TennoBblaeneHue) roe  f, 1 KoathduupeHT, onpenensemsii
M=MI+Mv TVINOM NOALLUMMHUKA W HArpy3KOM

F : Harpyska
d., : OnameTtp Ha4ansHoOM OKPYXXHOCTH
3/1IEMEHTa Ka4YeH!s

— CocTaBnstoLLas CKkopocTy (0bycnoBneHa
BABKOCTBIO Mac/a, KOMMYECTBOM, CKOPOCTHIO)
Mv = f, (Von) 23 dm?
roe  fy 1 KoathduupmeHT, 0BycnoBneHHbIN
NOALUMMHUKOM W METO0OM CMa3Ku
V,: KnHematudeckas BA3KOCTb CMasKi
n: CkopocTb

Puc. 6.1 Konn4ecTso cMasku 1 MoBbILLEHUE TeMMepaTypbl

Konu4yecTtBo
1 1 MoBbILLEHNe BblENIIEMOro Tenna
Temneparypbl N\ //'

3

o

g

o3
g C
3=
o) (0]
c =
o 9
o T | 3aegaHve
4 ©
om
o 3 1 O6nacTb B
=g} O6nactb A ;
C 8 \ ® (asbiBaHie MpUHyBUTENsHOM
g C ® BoayLUHO-MACNAHOS CMasbiBaHIe LMDKYPSILEi

© CvasbigaH MCTSHSM TYNEHOU | | @ Crpyiikoe CuasbiBarie
® (iasbiBaHiie KOHCHCTEHTHO CMaBkoit

Konu4yecTtBo cmMas3kyn ——
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Tabnuua 6.1 CpaBHeHVe METOL0B CMa3biBaHUS

MeTogbl cMasbiBaHWs MNpenmyLiectsa

Hepoctatku

OV EEHEELE O 9KOHOMUYHOCTB.

KOHCMCTEHTHO CMa3Kol O He TpebyeT TeXHNYECKOro 06CyKNBaHUS.

O Bo3moxxHO orpaHn4yeHne noBblleHVAa TemnepaTypbl.

O Mpw yxy[weH CBONCTB KOHCUCTEHTHON CMa3K1l B NOALUMMHIKE MOXET
nNpoV30oNTN 3aefaHune.
MoxeT Npoun30oiTh NPOHNKHOBEHWE MblN 11 CMA304HO-OXNAXKAAIOLLENA SMYALCN.

CwmasbiBaHne 3arpAsHeHNs.

O
O rlOCKOJ'Ibe CcBeXKee Macno nogaeTcs NOCTOAHHO, HET OMaCHOCTU ero @] SarpqaﬂeHme Opr)KalOLLleI;I cpegpl.
O

O6bem nofa4qn cMaskuy 3aBUCUT OT ee BA3KOCTU 1 TeMneparypbl,

MachsHbIM BCNe[ICTBME HYero 3aTpyAHAETCA KOHTPOSb MOTOKA CMa3KM Ha
TYMAHOM O Tak kak cMaska NoCTosHHO OBHOBAAETCA, 3aTPyAHAETCS HEBBLICOKOI1 CKOPOCTH.
MPOHUKHOBEHMIE Mbl/IN 11 CMA304HO-OXTIAXKAAIOLLEN AMYTIbCHM. O MMopaTBepxaeH1e o NOCTYNNEHN CMa3KV B NOAWMMHIK 3aTPYAHUTENBHO.
O Bnaropaps BbICOKOI CKOPOCTY MOTOKA CMa3KI MPOHUKHOBEHNE Mbian O BbICOKME NOTEPY OT TPEHMSI.
. 1 CMa304HO-OXNKAAIOLLEN 3MYNIbCUN HEBO3MOXHO, O Ws-3a yTeyek NCnonb3oBaHne 3Tol CMaski Anst BepTUKaNbHbIX
CTpyiiHOe cmasbiBaHue 1 BEPOSATHOCTb 3aefaHunsi CBOAUTCS K Hyo. LnuHaenen 3aTpyaHNTeNLHO.
O TMpu nomowm OXNAKAEHNS CMA3KO MOXXHO A0 HEKOTOPOIA CTeNeHM O BbICOKast CTOUMOCTb.
KOHTPONMPOBaTh TemMnepaTtypy NoALUNMHMKA.
O Bnaropaps BO3MOXHOCTI KOHTPONS KOIMYECTBA CMasKi B NOANAHIK | O [10BOSIbHO BBICOKAsi CTOMMOCTb.
nocTynaeT ONTUMasibHOe KOIMYECTBO CMasky, 1 TenoBbliaeneHne O MogTeepxaeHne 0 NOCTYNAEHUM CMA3KM1 B MOALINMHIK
0Kas3bIBAETCst HEGObLLIVM. 3aTPYAHUTENLHO.
O MoMUMO H3KOII CTENEHN TEMNOBbIAENEHNS MPUCYTCTBYET
BospayLiHo-macnsHoe oxnaxparowmii adpdexT Bo3ayxa, BCIeACTBME Hero Temneparypa
cMasblBaHne [IEPXKUTCS Ha HU3KOM YpOBHeE.

€ro 3arpsi3HeHnst.

O MockonbKy cBexee Macno NoAaeTcst NOCTOSHHO, HET ONAcHOCTU

O BarpypHseTcst nonagaHne nbian 1 CMasoHYHO-OXNAANTENBHON XIAKOCTH.
O 3arpssHeHe okpyXatoLLeit Cpeabl HE3HAYNTENBHO.

CmasbiBaHe KOHCUCTEHTHON CMa3KoM
(1) PekomeHpyeMble BULbl KOHCUCTEHTHbIX CMa30kK

KOHCWCTEHTHbIE CMa3KM Ha IMTUEBON OCHOBE C MUHEPASIbHBIM Mac-
oM B Ka4ecTBe 6a30BOr0 UMEIOT XOPOLUME aAre3noHHble CBOMCTBA
1 0bnafaloT NPEKPaCHbIMM XapakTepUCTUKaMW AN NpYMEHEHNS
B MOALLMMHMKaX Ka4eHusi. Kak npaBuio, Takie cMasky NpuroaHbI
K aKkcnnyaTauum B ananasone Temnepatyp ot -10°C go +110°C.
B ka4ectBe cMa3ku 15 BbICOKOCKOPOCTHbIX LLIMMHAENEA MEXaHn4e-
CKMX CTaHKOB, TPebyloLlmx cobnofeHns yCnoBuin HebonbLworo
MOBbILLEHUS TEMMEePAaTypbl 11 JOAFOr0 Cpoka CryxObl, pEKOMEHIYEeTCS
CMa3ka KOHCHCTEHLM Ne2 C CUHTETUHECKIM 6a30BEIM Mac/ioM (CHox-
HO3(MPHOE Macno, CNOXHOI(MPHOE + MUHEPANbHOE Macna 1 T.4.).
B Ttabnuue 6.2 nepedncneHbl Mapky U CBOMCTBA KOHCUCTEHTHbIX
CMa304HbIX MaTeprasos, WNPOKO NPUMEHSIEMbIX B paboTe CO LMMH-
LensiMy CTaHOYHOrO 060PYA0BaHUS 1 NMOALWMMHUKOB NS LWapUKo-
BVHTOBbIX OMOP.

(2) DonroBe4HOCTb KOHCUCTEHTHON CMa3Ku

[lonroBeYHOCTb KOHCUCTEHTHOM CMasKM CUIIbHO 3aBUCUT OT pabodeit
TeMnepaTypbl; OTCIOAA CneayeT HeOOXOAMMOCTb MOAAEPKMBATE TEM-
nepaTypy NOAWMMHMKA (2 TakKe TemnepaTtypy BO3AyXa) Ha HW3KOM
YPOBHE C LENbl0 YBEINYEHNS CpoKa CyxObl cMasku. BbiCoko-
3(hheKTMBHAS MHOrOLENeBas KOHCUCTEHTHAs CMaaka YacTo MCMoMb-
3yeTcs Mpu paboTe ¢ NOAWLUMHUKAMM A5 BbICOKOCKOPOCTHBIX LUMMH-
[enel unn auraTeneit BpaleHus WNMHOeNs.

Table 6.2 Mapkn KOHCUCTEHTHbBIX CMa30K 1 UX CBONCTBa

YpaBHEHWE HIPKE OMMCbIBAET CPEOHIO A0NrOBEHHOCTb MHOMOLLE-
NIEBOV KOHCUCTEHTHON CMasKMu.

log t=6.12-1.4n/Nmax—(0.018-0.006n/Nmax) T

roe t : CpepHsIst [ONrOBEYHOCTb KOHCHCTEHTHOM CMaskm (4)
Nrmax : IpenensHasi ckopocTb (06/MWH)
n : Pabo4as ckopocCTb (06/MUH)
T : Pabo4as Temnepatypa nogmnHuka (°C)

(3) O6bEM KOHCUCTEHTHOW CMa3KM A NOAWNNHUKOB
BbICOKOCKOPOCTHbIX LWUNUHAENeN

[na skcnnyaTaumn NOAWMNHMKOB C BLICOKOW CKOPOCTBLIO Mpwu
CMa3blBaHV KOHCUCTEHTHOM CMa3Kol PEKOMEHLYETCS 3arno/HATb
e ot 10 go 20% BHYTPEHHEro MPOCTpaHCTBa noALmnHyKa. Ipu
MNCNOb30BaHNM YPE3MEPHOrO KOMMYeCTBa CMaskh BO BPEMS
06KaTKV BblAENSETCA HEHOPMaIbHOE KOMYecTBa Temnna, OT4ero
CBOWNCTBA CMa3ky MOMyT yxyawuTbCs. YTobbl n3bexarts 3Toro,
HeobXoaUMO YAENSTb AOCTAaTOYHOE KOMMYECTBO BPEMEHW obkaTke
wnnHaenen. O6bemM 3anoNHeHNs MOAWMMHWUKOB, HEOOXOAVMBIN
ONs nerkow obkatku, komnaHug NSK onpenenser Ha OCHOBaHWM
CBOEro omnbiTa, obecneymBas cMasblBaHve, 0TBEYaKOLEE BCEM
TexHu4yeckum TpeboBaHuaMm. CeBedeHUs O HeoOXOAUMbIX
KOSIMYECTBAX CMa3kmM CM. B Tabnmuax Ha cTp. 175.

Cma3ka

BsiskocTb TeMnee%%rypa [vana3oH
Mapku Mpownssoputenu Baryctutenn BasoBble Macna | 6a3oBbix Macen %aw%& pabounx OcHOBHOe NpuMeHeHne
mMMm2/c (40°C) | (° Temnepatyp (°C)
n
MTE NSK CoepuHetine Gapus | COXHOS(MpHOE 23 200 | -30do+120 | WwomiReneh. BecoRaOKOpoOIe
macno unnmHapu4eckne ponkosble NOALNMHUKN
MTS NSK Mouesuna Croxtioaqupios 22 220 | —-40 do +130 | MOBWMNHKY 415 BEICOKOCKOPOCTHBIX
YrNIEBOJOPOAHOE MACIo wnuHaenen
" CuHTETUYECKOE o
Isoflex NBU15 Kliber CoepunHeHune 6apus [M3GUPHOE Macso 20 250 | -30do +120 MofWUNHUKN ANs LUNUHAENE CTaHKOoB
+MHEpanbHOE Macno
. o CuHTETUYECKOE N
Multemps PS No.2 Kyodo Yushi Nt CNOXHO3(MPHOE Macno 16 189 -50 do +110 MofWwmnHYKN [Ns LUNUHAENE CTaHKoB
+ MUHepanbHoe Macno
Mobilux 2 Mobil TuTwin Murepaneroe 26 196 | -10do+110 | [MOAWMMHVKA A5 PACTONHbIX
macno rONOBOK, BPALLAIOLLMXCS LIEHTPOB
Multemp LRL3 Kyodo Yushi Nt Iﬁ;?é?ﬁ“e‘éﬂgi 37 208 | -30do +130 MofWwmnHYKN ONs LUNUHAENE CTaHKoB
macno
Stabragus NBUSEP Kliber CoeavHenne Gapus | MuHepasisHoe 105 220 | -30do +130 | LnvHppuieckue ponnkossie
macno MOALUMMHUKY C 6ONbLLION Harpy3Koi
Alvania 2 Shell TNuTnin MMHegsngHoe 130 182 | -10do +110 | MMOAWMMHUKM ONOP LLIAPOBMHTOBbIX Nap
macr
ENS NSK MoueBunHa Iﬁ;$§?ﬁ3£‘é’;82 32 260 -40 do +160 MopwwnnHvkv ans guratenen
macno
WPH NSK [vmoyeBnHa I'Ione(:;:gv:osoe 96 259 | -40do +150 | [MofWMNHUKY OMOP LUAPOBUHTOBbIX Nap
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6. CMA3KA

CmasbiBaHne Macnom
(1) CmasbiBaHMe MacAsiHbIM TYMaHOM 1 BO3AYLIHO-MacIsiIHOe cMa3blBaHne

(CmasbiBaHNe MUHMMabHLIM KONIM4ECTBOM Macna)
MacnsHoe pacrblieHVe — 3TO METOR, PacrblIeHV Macna Npu ero Npeobpal3oBaHnv B TyMaH MOCPEACTBOM CXaToro Bo3adyxa. Ero takke
Ha3bIBAOT CMa3blBaHMEM MaCIsHbIM TyMaHOM. Bo3ayLIHO-MaCcnsHOe CMasbiBaHWe — STO METOA, HEMPEPbIBHOM MoAa4ym Macsna nyTem ero
BBEOEHMSA B MOTOK CXXaToro Bo3Ayxa C MOMOLLbHO CMECUTENBHONO BEHTUSA, KOTOPbIN MEPUOANHECKM MOAAET MUHMMASIBHOE KOMYECTBO
Macna, UCMonb3ys KnamaH MOCTOSHHOMO pacxoda. Ha puc. 6.2 mprBogaTes pekomMeHayemMble 06beMbl Moaaqm Macna o1t OnMCaHHbIX
BblLLIE METOOB CMa3blBaHVIsi B pacHeTe Ha OfyH NMOALLINMHK.
Mpy cmasbiBaHUN MacnsiHbIM TYMaHOM HEOOXOAMMO KOPPEKTUPOBATb KOMMYECTBO Macna Ans yydeTa BO3OENCTBUSA OTBOOOB
TPy6onpoBoAa 1 MPOCaYMBaHNA CKBO3b 3a30Pbl MEXXOY OUCTaHLMOHHBIMM KOMbLaMn. Ecim Bam Hy»XKHO yBEMHMTL KOMMHECTBO Macna
npy 3HaveHn d_n cebite 1 800 000, obpatntech B KommaHmio NSK.

(2) CtpynHoe cmasbiBaHNe Puc. 6.2 PekomeHpgyeMble 06beMbl Macna AJist NoALLMMHUKOB C PasHbIMU

CTpyiHoe cMasbiBaHiie B OCHOBHOM WCTIONL3YeTCs pasMepamit BHyTPEHHIX inamMeTpos

[N BbICOKOCKOPOCTHbBIX MOALLMMHUKOB MY 3HaYe-

HAM d_n cebie 100 x 10*. CTpyu cmazo4Horo 0.30 T T 11111
Machna nogarTcyd B nogLUnnHMKK nofd, NOCTOAHHBLIM ‘Pap,maﬂbHo-ynopruZ LIAPUKOBbI ‘ |~
[aBMIEHNEM YepPes OfHY WM HECKOSbKO HacamokK. Lrouum 1.2d x10° ‘
[P BLICOKON CKOPOCTU OKPY>KAKOLLAN MOALLMMHNK . //
BO3/yX 3aBUXPSETCH OAHOBPEMEHHO C BPALLEHMEM 020 °'°3 S
MOALWMNIMHMKA, HOPMMPYS BOKPYT HErO BO3YLLHYHO
060n04Ky. CKOPOCTb CTPYM U3 KaKAOW Hacaaku
J0/MKHA ObITb Ha 20% BbILLE OKPY>KHOW CKOPOCTYU
BHYTPEHHErO KOJTbLiA Haf, MOBEPXHOCTHIO. Tak Kak - |
npu CTPYMHOM CMadblBaHUM UCMOSb3yeTcs 60sb- ——
o€ KONMMYecTBO Macna, BO3HMKAET BbICOKOE 7 L —
COMPOTUBIIEHNE MEPEMELLMBAHS, 1 MOTOMY HEO6- 068 =
XOAVMMO CHKATb TemrepaTtypy, 3ddeKTUBHO 0 % 100 190 200 250
MCMonb3yst 6OMbLLOE MacOBbIMYCKHOE OTBEPCTUE
1 BbIHY)XEHHBIA BbINYCK. Y4TO KacaeTcst MoALLMMHN-
KOB O/ LUNWHAENEN CTaHOYHOrO 060PYLOBaHMS,
3TOT METOA, MHOMAA UCMOSb3YETCA Kak CPeacTBO
nogaepXKaHvs CTabunbHOCTY onepaLuii Mpu CBepX-
BbICOKMX CKOPOCTSX (CM. puc. 6.3).

O NoNoXeHUN pacnbIIMTENBHOrO COMMa CM. Ha
cTpanvue 192.

L |1 LivnuHppudeckuit ponnkosblit
nogwmnkvk 0.4d x10°

(o (/B 0.03 CM?/16 MUH.

O6bembl Macna, (cc/4)

BHyTpeHHuIn guameTtp (Mm)

Puc. 6.3 KoHCTpyKuMs WNUHAENs Co CTPYNHbIM METOAOM CMa3biBaHUS

MacnosnyCKHoe oTBepCcTune

i

LT—T

- =g ﬂa* ‘ FepmeTnyHoe
% —% ! yNAOTHEHVe

epmeTnyHoe

yMNOTHEHVE
DononHutensHoe "naBHOE MacnoBbInyckHoe
MacJI0BbIMyCKHOE OTBEPCTUE oTBepcTme

174 NSK



‘ ‘ ‘ ‘ l4ac-r|:5 ‘ ‘

PekomeHayemblie 06 beMbl KOHCUCTEHTHOW CMa3Ku Asist NOAWNNHUKOB
EqnHnua namepenusi: cM3/noaumnnHuK

PYLLM: 15% BHyTpeHHEro npocTpaHcTea LIPI: 10% BHyTPEHHEro MpPoCTpaHcTBa
Homep BHyTpeHHuii BNR19 BNR10
BHYTPEHHEro | AnameTp BGR19 BGR10 BGR02 BAR10 NN49 NN39 NN30 N10
AnameTpa (Mm) 79xx 70xx 72xx BTR10
Konunyectso X | Konnyectso X | Konnyectso X | Konnyectso X | KonnyecTso X | Kondectso X | Konnyectso X | Konnyectso X
5 5 - - 0.03 - - - - -
6 6 - 0.04 0.07 - - - - -
7 7 - 0.07 - - - - - -
8 8 - 0.12 0.10 - - - - -
00 10 0.06 0.13 0.16 - - - - -
01 12 0.06 0.14 0.23 - - - - -
02 15 0.11 0.18 0.29 - - - - -
03 17 0.13 0.24 0.41 - - - - -
04 20 0.23 0.44 0.68 - - - - -
05 25 0.27 0.52 0.85 - - - 0.4 -
06 30 0.31 0.69 1.2 0.58 - - 0.6 0.4
07 35 0.48 0.98 1.7 0.78 - - 0.8 0.6
08 40 0.75 1.2 21 0.92 - - 1.0 0.7
09 45 0.83 1.5 2.6 1.2 - - 1.3 1.0
10 50 0.91 1.6 3.0 1.2 - - 1.4 1.1
11 55 1.1 2.4 3.9 1.7 - - 2.0 1.5
12 60 1.2 2.6 4.8 1.8 - - 2.1 1.6
13 65 1.3 2.6 5.7 1.9 - - 2.2 1.6
14 70 2.1 3.6 6.5 2.8 - - 3.2 24
15 75 2.3 3.6 7.0 2.9 - - 3.5 25
16 80 24 5.1 8.7 3.8 - - 4.7 3.5
17 85 3.5 5.3 11 4.0 - - 4.9 3.7 ‘3
18 90 3.6 6.6 13 5.5 - - 6.5 4.5 §
19 95 3.6 6.8 16 5.7 - - 6.6 4.7 ©
20 100 4.9 7.2 19 6.1 5.4 4.5 6.8 4.9
21 105 5.1 9.0 23 7.6 5.6 4.6 9.3 5.9
22 110 5.2 12 27 9.1 5.7 4.8 11 75
24 120 7.9 12 31 9.8 8.4 6.5 12.5 8.1
26 130 9.0 18 34 15 11 8.5 18 12.4
28 140 9.9 20 42 17 12 9.3 20 12.9
30 150 14 25 53 22 24 14 23 -
32 160 16 34 - 26 20 15 29 -
34 170 14 42 - 33 21 15 38 -
36 180 22 51 - 46 28 23 51 -
38 190 27 47 - 50 30 24 54 -
40 200 39 76 - 61 44 35 69 -
44 220 42 - - - - 37 - -
48 240 41 - - - - 40 - -
52 260 77 - - - - 70 - -
56 280 80 - - - - 75 - -

O6bEM KOHCUCTEHTHOW CMasKM Ans noglumnHmka "xxTAC20(29)X(D)" aorkeH coBrnagaTb C COOTBETCTBYIOLLYIM 3HAYEHVEM AN ABYXPSAHOrO
LUMNNHOPUHECKOTO POJSIMKOBOIO MOALLUMMHMKA, KOTOPbIN YCTaHaBIMBAETCA COBMECTHO C HUM. VICMoNb3ynTe cMasky, ykadaHHyto Ha cTpaHvue 173.

[N BbHMMCIEHNA BeCa CMa3kn yMHOXbTE 0.93 (MI0THOCTL) Ha KONMNHECTBO (YKadaHHOE BbILLIE).

PekomMeHgyemble konm4ecTsa CMaaKky ANns YNOPHO-PaAnasibHbIX LLAPUKONOALLUMMHNKOB AN1A OMop LWAapOBMHTOBBLIX Nap cM. Ha cTp.110-113. NSK‘ 1 75



7. 4ONMNyCKu noawmnHUKoOB

[onycTuMble OTKIOHEHUST Pa3MEPHOCTY (AOMYCKM) MOAWMMHUKOB 1 TOYHOCTb XO4a paavanbHbix noawunHukoB NSK onpepensioTces
cTaHoapTamm "Knaccbl TOYHOCTY NOAWMMHMKOB KadeHns" MOC 492/199/582/1132-1 n "[onyCTMble OTKIOHEHNS MOAMMHAKOB KadeHus"
JIS B 1514. MNMomM1MMO NOALLMMHUKOB C YNOMSHYThIMM fonyckamm, koMmnaHus NSK nponssoanT pagmanbHO-ynopHble LWapyKoBble NOALUMHMKM
knaccoB TouHocTn ABECS, 7 1 9 no ctaHaapTy Accoumaumm aMmepukaHCKyx npoussoautenein noawmnHnkos (ABMA) Standard 20.
MprbnanTenbHble ONPEAENeHns COCTaBASIOLLMX TOHYHOCTU XO4a U METObI MX N3MEPEHUS MPUBOAATCA B Tabnuue 7.1 1 Ha puc. 7.1.

Bonee noapobHble aaHHble copepxkaTcs B onuncaHusax ctaHaaptos MOC 5593, pasaene "TepMnHONors MoaLLMnHNKOB kadeHus" JIS B 0104

1 paspene "MeToapl n3MepeHns Ans NOAWMMHYKOB KadeHns" JIS B 1515.

Tabnuua 7.1
To4HoCTb X0na BHyTpeHHee Hapy>Hoe | Ludepbnatbii
KOMbLO KoMbLIO MHAVKaTop

PagnanbHoe 6rieHve BHyTPEHHEro KosbLa NopLImMnHuKa B coopke K, Bpawaetcsa | HenogsuxHo A
PagnansHoe BreHne Hapy>KHOro KofbLia NOAWNMHIKA B CO0pKe K, HenopswkHo | Bpallaetcs A
BueHne noBepXHOCTY (3aaHel NOBEPXHOCTY) BHYTPEHHEro KOMbLia NOAWNMHIKA B CBOPKE OTHOCUTENLHO AOPOXKM KaderHnst S, | BpawaeTcs | HenogsuxHo B,
BuigHIe NOBEPXHOCTY (3aaHeEi NOBEPXHOCTH) HAPYXXHOrO KOJbLia NOAWNMHIKA B CG0PKE OTHOCUTENLHO JOPOXKIA KaueHus S, | HenoasmxHo | BpalaeTcs B,
BueHve 623080/ TOPLIEBOI NOBEPXHOCT (HEBIMMON NOBEPXHOCTH, I BOMOXHO) BHYTPEHHEr0 KofbLia OTHOCUTENBHO OPOXKY KaueHns S, | Bpaluaetcs | HenogsuxHo C
OTKHOHeHI/IP OT NEPNEHANKYNAPHOCTI 06pa3ytoLLE HAPY>KHOI NOBEPXHOCTW OTHOCUTENBHO TopLa He Bpawaetcs D
(HeBMAMMOI NOBEPXHOCTM) HAPY>KHOTO KoMbLa Sy npumeHsieTcs

Jonyckn pagnanbHbiX NOALWNNHUKOB
BHyTpeHHee KonbLo

Tabnuua 7.2 BHyTpeHHee Konbuo (Knacc 5)

EpyHuua nameperusi: M (MKm)

HomuHanbHbIit | OTKnoHeHs cpeatero | Konedaius piaverpa oreepctus | KoneGanus | PagwanHoe | Buexne BueHiie TopUA| - OTKNOHEHWA WHDUHI OpVHapHOrO | KoneGarus
BHYTPEHHUI AvaMeTpa OTBEPCTMS | BOBHON PagianbhOii nnockocTi | CPeAHero Guerne L AT BHYTPEHHEro KolbLia LPUHB!
aonametp B OQHOW MJIOCKOCTU oo gr:e%?::%i BH);EebHL:*:FO BHYTPEHHETO OTE%(EVSE&QEHO ) s BH){(T&?TO
d Cepum avameTpos oTBEPCTUS KadeHms OnuHapHbIM — Q) &
Ao ®) 2 4 nogumknK, | AAHap Kom6urmposaHHbii
(Mm) i 9 ‘ 0,2,3 ‘/dmp() K Sy Sa(’) K°’Agﬁ”ﬂﬂ°naﬁﬁ'ﬁ"'“ e I'IO]:[LLIBII'IHMK Vs,
CBbILUE  BKJIIOYMT. | Bblcllias TOSKA | Hualliasi Toska MaKc. Makc. Makc. | Makc. MaKC. | BblcLLas To4Ka Hu3LLast To4Ka Makc.
2.5 10 0 -5 5 4 3 4 7 7 0 - 40 -250 5
10 18 0 -5 5 4 3 4 7 7 0 - 80 -250 5
18 30 0 -6 6 5 3 4 8 8 0 -120 -250 5
30 50 0 -8 8 6 4 5 8 8 0 -120 -250 5]
50 80 0 -9 9 7 5 5 8 8 0 -150 -250 6
80 120 0 -10 10 8 5 6 9 9 0 -200 -380 7
120 180 0 -13 13 10 7 8 10 10 0 -250 -380 8
180 250 0 -15 15 12 8 10 11 13 0 -300 -500 10
250 315 0 -18 18 14 9 13 13 15 0 -350 -500 13
Tabnuua 7.3 BHyTpeHHee konbuo (Knacc 4) EauHuua namepeHust: M (MKM)
HomuHanbHbIn OTKNOHEHst OTKIOHEHNS Kone6aruts swawetpa oteeperv | KoneGaws | PapwansHoe |  Buerue | Buerue Topua| OTKNOHEHMS LUMPUHBI OBUHAPHOTO | Konebamus
BHyTpeHHVII;l CpepHero anameTpa BHYTPEHHETO B OfIHOM pamanb};oﬁ MIOCKOCT! | - CPEAHEro OueHme %{mggﬁoe ;0‘1)1&(\;1 BH&[}_ITSSFO BHYTPEHHEro KonbLa LNPVHbI
AMaNETP B ong-g%er?ﬁgg?ocm SUEMETRE Vel grﬁae%mz BHYK?be: " | saypesvero °L“85@§<":M”° 7 . BHKL?: ngo
d Cepun AnameTpos orBepoTt | Kormn | Seebrew |Omsapusii| (1) :
(ne) Aorel?) Axl) 9 | 0,23| Ve | Ko | Su | S |acummsi comumn|afewme) Vi,
CBbILIE  BKJIHOYIAT. |BICLAS TOHKA | HIBLAS TOHKA | BHICLIAS TOHKA |HABLLES ToHKa Makc. MaKC. | MaKC. | MakC. | MaKC. |BHCLeRToHa  Hu3Las Todka Makc.
2.5 10 0 -4 0 -4 4 3 2 2.5 3 3 0 - 40 -250 2.5
10 18 0 -4 0 -4 4 3 2 2.5 3 3 0 - 80 -250 2.5
18 30 0 -5 0 -5 5 4 2.5 3 4 4 0 -120 -250 2.5
30 50 0 -6 0 -6 6 ) 8 4 4 4 0 -120 -250 3
50 80 0 -7 0 -7 7 5 3.5 4 5 5 0 -150 -250 4
80 120 0 -8 0 -8 8 6 4 5 5 5 0 -200 -380 4
120 180 0 -10 0 -10 10 8 5 6 6 7 0 -250 -380 5
180 250 0 -12 0 -12 12 9 6 8 7 8 0 -300 -500 6

(") MpUMEHUMO K OTAENbHBIM KOMbLiaM, N3rOTOBIEHHBIM [/151 KOMOUHUPOBaHHBIX MOALLUMMHNKOB.

(2) MpUMEHNMO K NOALLIMMHUKAM C LNNHAPUHECKV MU BHYTPEHHVIMU OTBEPCTUSMM.

() iexomoHast TouHocTb NSK — knacc 3. [lonycKn BHYTPEHHEro avameTpa 1 Hapy»KHOro amameTpa noALLnnHmKa — knace 4. INpoyve 0onycKu — Knace 2.

(%) MpUMEHMMO K LLIAPUKOBBLIM MOALLNMHVKAM.

Mpumeyanus: 1. MNMpegensHoe JOMYCTYMOE (MaKCYMabHOE) OTKOHEHWE LIMHOPUHECKOrO BHYTPEHHErO ANaMeTpa, COrflacHO ykasaHHbIM
B TabnvLe AaHHbIM A5 HENPOXOAHON CTOPOHbI LIMANHAPUYECKOro Kannmbpa, He 06s3aTeflbHoO COOTBETCTBYET PaCCTOSHUIO,
B 1,2 pa3a npesbiLLatoLLEMY pas3Mepbl KaHaBKM I (MaKC.) Ha MOBEPXHOCTH KoJbLia.

2. CtaHpapTsl ABMA ABECS5, ABEC7, 1 ABEC9 akBuBaneHTHbI knaccam MOC (JIS) 5, 4 1 2 COOTBETCTBEHHO.
CraHpapTel ABMA NpyMeHMbI K paanaibHO-YMOPHBIM LLAPUKOBbLIM MOALLUMHAKAM.

176 NSK
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Puc. 7.1 MeTogbl namepeHns TO4HOCTU Xofa

8 . ©A

g o
5 —

B o =7

M3amepuTenbHbIn rpy3

(?Bl ViaMepuTenbHbIN rpys . f*(MaKC) x1.2

oz g TSI MC]

r (makc) x1.2

OrpaHuuutens (B ABYX TOYKax)

Tabnuua 7.4 BHyTpeHHee konblo (Knacc 3) (°) EQVHILA M3MEpeHUst: M (MKM)

e Ce——— i T
AnameTp el I R B oﬁnoﬂ | AvawmeTpa | BHyTpetero | OTHOCHTeNbHO | KORBUE AB, BHYTDEKHEID
o | momi ooy | MRS ol oo | oms | ot T T Ty o
() Al Al) | W | Vo) | Ke | S | 'S0 |SEERD e [l
CBbILLIE  BKJIKOYIT. | BbIOLIAA TOUKa| HI3LUAs TOYKA [BbiCLAs TONKA | HUGLEA TOKA| MAKC. | MaKC. | MaKC. | MakcC. | MaKcC. | e Toda HU3LLAs TO4Ka MaKc.
2.5 10 0 -4 0 -4 2.5 1.5 1.5 1.5 1.5 0 - 40 -250 15
10 18 0 -4 0 -4 2.5 15 15 1.5 1.5 0 - 80 —250 15
18 30 0 -5 0 -5 2.5 15 2.5 15 2.5 0 -120 -250 1.5
30 50 0 -6 0 -6 2.5 1.5 2.5 1.5 2.5 0 -120 -250 1.5
50 80 0 -7 0 -7 4 2 2.5 1.5 25 0 -150 -250 1.5
80 120 0 -8 0 -8 5 2.5 2.5 2.5 2.5 0 -200 -380 2.5
120 150 0 -10 0 -10 7 3.5 2.5 2.5 25 0 -250 -380 2.5
150 180 0 -10 0 -10 7 3.5 5 4 5 0 -250 -380 4
180 250 0 -12 0 -12 8 4 5 5 5 0 -300 -500 5
Tabnuua 7.5 BHyTpeHHee KonbLo (Knacc 2) EgvHvLa nsMepeHns: UM (MKm)
oMM [on o comper|  Orcrorown |Gt Koo Ppane], sove Bt oo s gy [ o
fnamep AvaMETPa 0TBEPCTUS BHYTPEHHero u oﬁuog ' | mameTpa | BHyTpetero | oTHociTenbHo | KO AB, BHyTPEHHero
d B oot mookoota | ARHETRR | CTOPOTIR | KoM S | BOpON O T ] ()| O
(M) Agmp(?) A GO | Vel | Ko | S, | S, |“bmmm) comwme aoms V5
CBbILLIE BKJKOYMT. | BbCLLAA TOHKA| HU3LLaR TOUKA [BbICLLBA TOUKA| HABLIBA TOKA| MAKC. | MAaKC. | MaKC. | MaKC. | MaKC. |BblolasToka HU3LLas TOYKa MaKc. o
25 10 o | -25 o | 25| 25 | 15 | 15 | 15 | 15 o | -4 250 | 15 [
10 18 0 2.5 0 -2.5 2.5 1.5 1.5 1.5 1.5 0 - 80 -250 1.5 g. E
18 30 0 2.5 0 -2.5 25 1.5 2.5 1.5 2.5 0 -120 -250 1.5 :gt §:
30 50 0 2.5 0 -2.5 2.5 1.5 2.5 1.5 2.5 0 -120 -250 1.5 g
50 80 0 -4 0 -4 4 2 2.5 1.5 2.5 0 -150 -250 15
80 120 0 -5 0 -5 5 2.5 2.5 2.5 2.5 0 -200 -380 2.5
120 150 0 -7 0 -7 7 3.5 2.5 2.5 2.5 0 -250 -380 2.5
150 180 0 -7 0 -7 7 3.5 5 4 5 0 -250 -380 4
180 250 0 -8 0 -8 8 4 5 5 5 0 -300 -500 5

BHyTpeHHee konbuo (Knacc 4Y)
(HTo kacaeTcs knacca 4Y (P4Y), pa3dmepHas TO4HOCTb

BHYTPEHHEro AvaMeTpa v Hapy>Horo Avametpa ocobas.) * [1onyCKN MNOALUMMHMKOB C BHYTPEHHUM AnameTpoM Ao 30MM Takune

Tabnuua 7.6 [lonyckn BHYTPEHHErO AnameTpa BHyTPEHHENO KoSbLia e, KaK 1 ANS MOALMMHUKOB G BHYTPEHHIM ivameTpoM 30-50MM.
EguHuua namepenus: UM (MKM)  Knacc 4Y — cobCcTBeHHbIN cTaHaapT To4HocTv NSK, no Kotopomy

BryToGHHA MaMeTD () Krnace 4 [KOHmOﬂMpyeﬁg%:ccpeﬂMyM%HM [OMNYCKN BHYTPEHHErO AMamMeTpa 1 AnameTpa Hapy»KHOro Konblia
NOALLUMMAHMKA OTHOCATCS K CneumanbHOMY Knaccy (KOHTPOMMPYOTCA
CBbILLE BKJMOYMT. | BbICILIAH TOHKA | HU3LLIAS TOYKA | BLICLLAS TOHKA | HYBLIAA TOHKA 1145 cuTesiHo CPEHEro aHaueHVs), a BCe MpoUMe AONyCKY — KNace 4.
30 50 0 -6 -1 -3 To4HOCTb x0aa knacca 4Y coBnagaeT ¢ nokasartenem knacca 4,
50 80 0 -7 -2 -5 HO ¢ 60oree y3K1M ManasoHOM A0MYCKOB BHYTPEHHErO Y Hapy>KHOro
80 120 0 -8 -3 -6 OVaMeTPoB, YeM y knnacca 4. MoaxoauT ans yHMBepcaslbHOM
120 150 0 =10 -3 =7 KOMBMHaLMN NOALLMMHNKOB.
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7. 4ONMNyCKu noawmnHUKoOB

,D,OI'IYCTI/IMbIe OTKJIOHEHUA papguanbHbIX NOALLNMHNKOB

Hapy>xHoe KonbLo

Tabnuua 7.6 HapyxxHoe konbLo (Knacc 5) EquHuua namepeHust: UM (MKm)
HoMUHaNbHbIN OTKIOHEHVe KonebaHus HapyxHoro | KonebaHus | PaguanbHoe | Buetne BueHve OTKNOHEHNS LUIMPUHBL KonebaHusi
ey | T Mo BT, | s Sene | HETBE et | S
A1ameTp MOCKOCTY Cepuv aviametpos | AMBMETP | KOTIBUA | B/IREero | ppowia ke Korbiia
D (MMm) Aoy 9 | 0,2 Yw K Sp S..() A, Ve,
CBbILE  BKJIOYWT. | BICLIAs TOHKA | HiI3LLas To4Ka Makc. Makc. | Makc. Makc. Makc. Makc.
6 18 0 -5 5 4 3 5 8 8 5
18 30 0 -6 6 5 3 6 8 8 5
30 50 0 -7 7 5 4 7 8 8 PaBHsieTcsa 3Ha4YeHmo 5
50 80 0 -9 9 7 5 8 8 10 BHYTPeHHero konbua (Ag,) 6
80 120 0 -10 10 8 5 10 9 11 NOAWNNHIKA 8
120 150 0 -11 11 8 6 11 10 13 TOro e HoMepa 8
150 180 0 -13 13 10 7 13 10 14 8
180 250 0 -15 15 11 8 15 11 15 10
250 315 0 -18 18 14 9 18 13 18 11
315 400 0 —20 20 15 10 20 13 20 13
Tabnuua 7.7 Hapy>xxHoe konbLo (Knacc 4) EpvHnua namepeHust: UM (MKm)
N | OTKIOHeHue cpearero KoneGatius Hapyxtoro |Kone6arus| Pagwaristioe|  Buee | Bietie OTKNOHEHWS WMpWHbl | KoneBatins
Rapywn | va| oy | SR S e T e Dawpors | e
[nameTp B OHOV MIOCKOCTH pvaveTpa R —— KOfbija sy tﬁ;;gmeaﬂm Hapy>XHOro KonbLia oo
D (mwm) ADmp ADS 9 ‘ 0,2 VDmp Kea Sy Saal') Ac Ves
s L=
CBbILE  BKJTHOUNT. | BbICLAS TO4a| HIALLEA TOSKA |BHICLIAS TOYKa | HBLLEA Toa Makc. Makc. | Makc. | Makc. | Makc. Makc.
6 18 0 -4 0 -4 4 3 2 3 4 5 2.5
18 30 0 =5 0 -5 5 4 2.5 4 4 5 25
30 50 0 -6 0 -6 6 5 3 5 4 5 PaBHsieTcs 3Ha4eHuo 2.5
50 80 0 -7 0 -7 7 5 3.5 5 4 5 BHYTPEHHEro KonbLa 3
80 120 0 -8 0 -8 8 6 4 6 5 6 (As.) nopwnnHka 4
120 150 0 -9 0 -9 9 7 5 7 5 7 TOrO e HoMepa 5
150 180 0 -10 0 -10 10 8 5 8 5 8 5
180 250 0 -1 0 -1 11 8 6 10 7 10 7
250 315 0 -13 0 -13 13 10 7 11 8 10 7
315 400 0 =15 0 =15 15 11 8 13 10 13 8

(") MPUMEHMMO K LLIAPUKOBBLIM MOALNMHMKAM.
(®) Knacc 3 aBnseTcst opuriHanbHbIM Knaccom TouHocTy NSK. [JomycTMoe OTKIOHEHWE OTBEPCTUS MOALLMIHMKA 1 AMaMeTpa Hapy>KHOro konbLa: Knacc 4.
[pyrue pnonyckaemble OTKNOHeHNs: Knacc 2.

Mpumedanns: 1. MNpenensHoe AONYCTUMOE (MaKCUMaUTbHOE) OTKITOHEHWE LMANHOPUHECKOrO BHYTPEHHENO AMaMeTpa, COracHO ykasaHHbIM B Tabnmue
JaHHBIM 419 HEMPOXOAHON CTOPOHbI LIMAIMHAPUHECKOrO Kanmopa, He 06a3aTebHO COOTBETCTBYET PacCTosHMIO, B 1,2 pasa
NPeBbILIAOLLIEMY Pa3MepPbl KaHaBKU I ((Makc.) Ha MOBEPXHOCTU KoJbLa.

2. CranpapTel ABMA ABEC5, ABEC7, n ABEC9 akeuBaneHTHbl knaccam MOC (JIS) 5, 4 1 2 cOOTBETCTBEHHO.
CranzapTsl ABMA npuMeHnMbl K pagmasibHO-YNOPHbIM LLaPYKOBLIM MOALIMMHMKAM.
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Tabnuua 7.8 HapyxxHoe konbLo (Knacc 3) (3) EQMHNLA N3MEPEHST: M (MKM)
y Buetne
owmareien | Onguene | Coomae [l iy | B, B O | i
vameTp Hapy><Horo favetpa LnameTpa %%""5‘}4;483 nv?aymeTpa KOMba | GHOBTIERt | otHoonTensHo | - HAPYKHOMO konbLia ngy_lbuao
B O[HOI MJIOCKOCTY TAOCKOCTH ovaapcr. | AOPOKKI KESEH
D (Mm) Ao Ay, Voo Vomp Kea Sp Se(’) Ao, Ves
CBblLLe BKJIKOYNT. | BbiCLLAsA TOYKA | H3LLas TOYKA |BbICLLAA TOYKA | HI3LLas TO4YKa | MaKC. MakKcC. Makc. Makc. Makc. W
6 18 0 -4 0 -4 25 15 15 15 15 15
18 30 0 -5 0 -5 4 2 25 15 2.5 15
30 50 0 -6 0 -6 4 2 2.5 15 2.5 PasrseTCs 15
50 80 0 -7 0 -7 4 2 4 15 4 SHadeHmo 15
80 120 0 -8 0 -8 5 25 5 25 5 BHYTPEHHETO 2.5
120 150 0 -9 0 -9 5 2.5 5 25 5 konbiia (4s,) 2.5
150 180 0 -10 0 -10 7 35 5 25 5 MOALLNNKHMKE 2.5
180 250 0 11 0 -1 8 4 7 4 7 TOTO Xe Homepa | 4
250 315 0 -13 0 -13 8 4 7 5 7 5
315 400 0 -15 0 -15 10 5 8 7 8 7
Tabnuua 7.9 Hapy»xHoe konbLo (Knacc 2) EovHuua namepeHus: UM (MKm)
A Buenne
oo | coomro. | appaoro |00 | comary | BERSY v |meiom " Gmapnore. |
ELET HapyHoro AvameTpa AvameTpa B S 100 | MEPYXHOTO | Ty Ofblja | OTHOCHTENEHO | omocymensiio | HAPYXKHOTO KOfbla | HEPYXHOTO
A eTp B OBHOW MJIOCKOCTH Rbakoen | AuameTpa By Eopers | AOPOKKH Kl KorbLao
D (Mw) Ao 4o, Voo | Yoo | Ku | S, | Sul) s Vol
CBblLLe BK/IKOYNT. | BbICLLAA TOYKA | HU3LIAA TOYKA | BbICLIAA TOYKA | HU3LLAA TOYKA Makc. Makc. Makc. Makc. Makc. Makc.
6 18 0 - 25 0 - 25 25 15 15 15 15 15
18 30 0 -4 0 -4 4 2 25 15 2.5 15
30 50 0 -4 0 -4 4 2 25 15 2.5 PasHseTes 15
50 80 0 -4 0 -4 4 2 4 15 4 SHA4EHMIo 15
80 120 0 -5 0 -5 5 25 5 25 5 BHYTPEHHETO 2.5
120 150 0 P 0 - 53 5 25 P 25 5 KonbLia (As) 25
150 180 0 -7 0 -7 7 3.5 5 2.5 5 MOALMNHAKA 2.5
180 250 0 -8 0 -8 8 4 7 4 7 TOro Xe Homepa |- 4
250 315 0 -8 0 -8 8 4 7 5 7 5
315 400 0 -10 0 -10 10 5 8 7 8 7
<&
HapyxHoe konbuo (Knacc 4Y) S 2
Tabnvua 7.11 [onycku Hapy>XHOro AMaMeTpa Hapy>KHOro KonbLa 5 5
EpyHuua namepeHusi: pM (MKm) = é':
HoMHanbHbIN HapyXHbIA AvameTp (Mv) Knacc 4 (Komoﬂwpyeﬁg%gp eﬁew o
CBblLLe BKHOYNT. BbICLLas TOYKa | HI3LLAs TOYKa |BbICLLASA TOYKa | HU3LLAA TOYKa
50 80 0 -7 -2 -6
80 120 0 -8 2 -6
120 150 0 -9 -3 -7
150 180 0 -10 -3 -7
180 200 0 -11 -4 -9
200 215 n meHee 0 -11 -2 -9

* [lonyCcKn NOALUMMHNKOB C HaPY>KHbIM AMameTpom MeHee 50MM coBnagaioT
C YKa3aHHbIMM 3HAYEHNAMW ANS NOALLUMMHUKOB C Hapy>XXHbIM AYaMeTpOM
50-80Mm.

Knacc 4Y — cobcTBeHHbIN cTaHaapT To4HOCTY NSK, Mo KOTOpOMy AOMYCKM
BHYTPEHHErO AMamMeTpa 1 AMameTpa HapyXHOro KosbLia NoALMnHMKa
OTHOCHTCS K CreLmanbHOMY Kaccy (KOHTPOIMPYKOTCS OTHOCHUTESNBHO
CpefHero 3Ha4eHvs), a BCe Npo4me 4OonycKn — Knace 4. TOYHOCTb Xoha
Knacca 4Y coBnafaeT ¢ nokasartesnem Knacca 4, Ho ¢ 6onee y3kum
[1ana3oHOM AOMYCKOB BHYTPEHHErO 1 HApY>KHOIO AMamMeTpOB, YeM

y knacca 4. Nogxoout ans yHBepcaibHOM KOMOMHaLMM NOALUMMHUKOB.
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7. 4ONMNyCKu noawmnHUKoOB

LonycTuMmbie OTKIIOHEHUSI KOHUYECKUX BHYTPEHHUX OTBEPCTUIA
LUUINHAPUYECKMX POJIMKOBbIX NOALWMNMHUKOB

LdonycTuMmbie OTKIOHEHNSI KOHUYECKUX
BHYTPEHHUX OTBEPCTUI
To4HOCTb BHYTPEHHEro anamMeTpa UWnnMHOpUHeCKnX POJIMKOBBLIX K

Pwuc. 7.2 JonyCTuMbie OTKIOHEHNSA

[lonycTuMble OTKNOHEHNS!

NOALMMNHUKOB C KOHMYECKUM BHYTPEHHVM OTBEPCTVIEM Ornpe-
B cooTBeTCTBMM ¢ MOC

KR

1

nenaetcs ctangaptom MOC. OaHako AvanasoH JonyCTUMbIX
OTKJ/IOHEHMIN MO 3TOMY CTaHOAPTy OOBOJSIbHO BE/MK. [103TOMy
0718 CBOUX LUMNMUHOPUHECKNX POJSIMKOBbLIX MOALLMMHUKOB Mpe- . | |Konyc1:12
(4°46'18.8")
LUM3MOHHOIO Knacca komMmnanmnst NSK yctaHoBuna gonyctumMble

OTKJIOHEHWS1 6onee y3Koro AnanasoHa.
OBbIHHO, OfHAKO, BbIMYCKAKOTCA M ABa yria KOHyca ¢ Oorny-

CKamu, onpefeneHHbIMm ctadaapTom MOC (cm. puc. 7.2). KR : MpuHsatele NSK gonycTuMble OTKNOHEHUSI KOHUYECKOro
BHYTPEHHErO OTBEPCTUS UMEIOT OYEHb Y3KUIA AnanasoH,
pacnofiaralwuniics B npegenax nofyCcyMMbl KpaiHUx
POJIMKONOALLIMIHNKOB C KOHWYECKM OTBepcTvemM K 1 npowus- 3HayeHu ctaHgapta MOC. OonycTUMbIE OTKJIOHEHWS
pa3MepHOCTU BHYTPEHHEro OTBEPCTUS COBMagatoT

C yKasaHHbIMu B ctaHgapte MOC.

(Kommanunst NSK mpekpatunna npovsBoACTBO LUNANHAPNYECKNX

BOAMT TOJBKO C KOHMYeCKUM oTBepcTreM KR.)

K': Paspa6GoTaHHble HEfaBHO LOMYCTUMbIE OTKOHEHWS
KOHWYECKNX BHYTPEHHUX OTBEPCTUN UMEIOT OYeHb Y3KWiA
AnanasoH, pacrnonaralwuincs 6amM3 HUXKHEN rpaHuubl
ananasoHa ctaHgapta MOC. OuanasoH NSK 6onee y3ok no
cpasHeHuto ¢ MOC, 4To 3HaYMTENLHO 06NIer4yaeT COopPKy.

Puc. 7.3 JonycTnMble OTKIIOHEHUS KOHNYECKOIO BHYTPEHHErO OTBEPCTUS

HomuHanbHoe KoHn4eckoe KoHunyeckoe BHYTpEHHEe OTBEePCTNE C OTKIIOHEHNEM CpefHero
BHYTpeHHee oTBepCcTune anameTpa B O,U,HOVI MNJIOCKOCTK OT NPOCTOro BHYTPEHHEro AnameTpa
£
<
ey
£
<
. a = lu
T ! T
KoHyc 1:12 S <
of _fromelie ] S E —|——L +
NS ASY 3 S
) =
- \ . - \
L_ B _.| I—— B —|
d : HomuHanbHbIM BHYTPEHHUI AnameTp B : HomuHanbHas wupuHa
d, : TeopeTunyeckoe GOMbLLIOE OTBEPCTUE Ha KOHLIE KOHYCa BHYTPEHHEro KoJibLia
d=d+5B a : TonosuHa yrna KoHyca KOHUYECKOro
}
. BHYTPEHHEro 0TBepPCTUs:
Aymp  OTKIIOHEHME CPEAHEro AnameTpa 0TBepCTUSt B OAHOM yTP P
ona 4
MAOCKOCTU A1 TEOPETUHECKOTO MasIOro OTBEPCTUS Ha 0=2°39.4
KOHLIE KOHyca =2.38594°
Ay, OTKIIOHEHME CPEAHEro AameTpa OTBEPCTUS B OBHO =0.041643 rad

MAOCKOCTMN AJ1s TEOPETUHECKOro 60J1bLIOro OTBEPCTHS
Ha KOHLIe KoHyca
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Tabnuua 7.10 KoHnyeckune BHyTpeHHMe oTBepcTus KR

EouHnua namepenuns: um (Mkm)

d S cnpaBku) (¢

(MM) Admp ('D'j:‘mmpp—ﬁdm)p( ) VdD(1)

CBbILIe BKJTHOYUT. BbICLLIAA TOYKa HU3LWasA To4Ka BbICLLAsA TOYKa HU3LWasA To4Ka Makc.
18 30 +13 0 +3 0 4
30 50 +16 0 +3 0 5
50 80 +19 0 +4 0 6
80 120 +22 0 +5 0 7
120 180 +25 0 +7 0 9
180 250 +29 0 +9 0 12

(") OTKNOHEHWE BHYTPEHHErO AMamMmeTpa B OQHOW paamasibHoM NAOCKOCTH, MPUMEHMMOE KO BCEM paamasibHbIM MIOCKOCTSM

KOHNYECKIMX BHYTPEHHNUX OTBEPCTUI.

?) [onycTMoe OTKIIOHEHWE yriia KOHYCHOCTU, 4°6°18.8” ¢

Tabnmua 7.11 KoHnyYeckune BHyTpeHHMe oTBepcTus K

EouHnua namepenus: um (Mkm)

(MdM) Aam Agimp™ Aamp Vo)

cBbllle BKJTIOUMT. BbICLUAs TOYKa HN3LLIas ToYKa BbICLUAs TOYKa HW3LLIas ToYKa MaKe.
18 30 +21 0 +21 0 4
30 50 +25 0 +25 0 5
50 80 +30 0 +30 0 6
80 120 +35 0 +35 0 7
120 180 +40 0 +40 0 9
180 250 +46 0 +46 0 12
250 315 +52 0 +52 0 14
315 400 +57 0 +57 0 16
400 500 +63 0 +63 0 18

(1) OTKNOHEHWE BHYTPEHHEro anameTpa B eQMHNYHONM paamanbHOM MAOCKOCTU, MPUMEHMMOE KO BCEM PaanasibHbIM MIOCKOCTSAM

KOHUYECKNX BHYTPEHHWX OTBEPCTUIN.

o
S
£ s
S
83
==
o
=
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7. 4ONMNyCKu noawmnHUKoOB

Lonyckn ynopHo-paauanbHbIX WapUKONoAWNMHUKOB

[onyckun BbICOKOCKOPOCTHbIX YNOPHO-paananbHbIX LWapUKONOALWNITHUKOB
{Knacc 4A (') Tunos BAR n BTR}

Tabnuua 7.14 BHyTpeHHee KOnbLo

EnvHuua namepeHust: M (MKm)

HOMMHaﬂbe}ﬁ cpnggfooHﬁngpa OTkcokexn oﬁé):pecﬁTamHﬂwg ﬂﬂﬁﬁfﬂﬁgm KconeeﬁuaeHrMoﬂ i ngﬂagoe “”%%meem ”0359179;”140%“ Kfu!;eavmﬂ m MOHTII:(ln 00 H::; HHoro
B%I;ﬁgﬁ? g °Taeﬂcgg%ig%"_:‘3‘*”°m Bel-lﬂ)leF;‘)Vg:iHHoerr% pamancHoi nnockoc V,, qﬁaﬂeTpa BHYKTopji‘Hero ”°2,“H“§T°g”e°:ﬂ‘§ﬁ;”° ] BHyTppeHHero BH)EI'peHHeFIl'O Kgnbua
d anametpa Cepun AnameTpos | OTBEPCTUS La OTBEPCTHA | JODOXKI KaSeHis | KOMbLia
(MM) Admp ds 9 0 Vdmp Kia Sd Sia VBs ABS (ACS)
CBbILIE  BKIIOYT. | BHCWAATOKA HABLAATONKA | BbICWAATOYKA HASWAATONKA | MAKC. | MAKC. | MaKC. | MaKC. | MakC. | MaKC. | MakKC. | BbCUasToua HuaLias To4ka
- 50 0 -6 0 -6 6 5 3 4 4 4 3 0 - 300
50 80 0 -7 0 -7 7 5 3.5 4 5 5 4 0 - 500
80 120 0 -8 0 -8 8 6 4 5 5 5 4 0 - 500
120 150 0 -10 0 -10 10 8 5 6 6 7 5 0 - 750
150 180 0 -10 0 -10 10 8 5 6 6 7 5 0 - 750
180 250 0 -12 0 -12 12 9 6 8 7 8 6 0 -1 000
Tabnvua 7.15 HapyxxHoe KosbLo EauHuua namepeHust: M (MKm)
rounon | oo | O | Kt Korotann Popentoe] | g, | Opgee
avameTp P gTBegcflea 4 nv?gmeTpa payareioi mockoeTt Vo, | AnameTpa | HApYXHOro Hapog%%snofepﬁ%CTm D KOJEbLla
D MVHUYHON MNIOCKOCTH Cepin qvametpos | ©TBEPCTUS L OTHOCHTENBHO TOPLA | AOPOXKI KAYGHIS | MOALIMIHIKA
(MM) 'dmp ADS 9 0 ‘/Dmp Kea SD ea VCs
CBbILLE  BKJTIOYNT. | BHOWAATONKA HALAATOMKA | BHCLAATONA HASWAATOKA| MAKC. | Makc. MaKC. MaKc. MaKc. MaKc. MaKc.
- 80 -30 -37 -30 -37 7 5 3.5 5 4 5 3
80 120 -40 -48 -40 -48 8 6 4 6 5 6 4
120 150 -50 -59 -50 -59 9 7 5 7 5 7 5
150 180 -50 -60 -50 -60 10 8 5 8 5 8 5
180 250 -50 -61 -50 -61 11 8 6 10 7 10 7
250 315 -60 -73 -60 =73 13 10 7 11 8 10 7

Cneuvdorkaums NSK. CooteeTctayeT knaccy MOC 4, 3a UCKIIIOHEHMEM [0MyCTUMOMO OTKJIOHEHS! HAPY>XKHOTO AMameTpa Hapy»XHOro KosibLia.

[onycku ynopHo-pagnanbHbIX LWapUKONOALNMHUKOB ABYCTOPOHHENO AEACTBUSA
{Knacc 7 (3) Tuna TAC}

Tabnuua 7.17 [JonycTMblE OTKIOHEHNS
Hapy>XHOro Kosbua
EpuHvua nameperusi: M (MKm)

Tabnvua 7.16 [onycTuMble OTKIOHEHNS BHYTPEHHENO U HAPY>XHOMO KOJIEL, U BbICOTbI MOALLMMHMKA
EpvHuua namepenus: pm (MKm)

e | Gugmee | G, | pmess | e e ) Foasnd | G
B:'J.}lln-rarl):g:rl; : BﬁyTpeHHero Bﬂggg%&ﬁm&% noawmnHuKa (HapyxHoe | GooRind | KolbLo) OTHOCHTENHO HAPYXHEIM AAMETD i%%@ﬁ:grrg
[nameTpa Ko/bLo) B c60pKe orseperin | BOPOXKY KaveHus D [vameTpa
(M M) Ads ATs Kia (Kea) Sd Sia (Sea) (M M) 'Ds

CBbILLUE  BKJOMWT. | BocwasToska dolna | Bbiclad To4Ka HuaLas Toa Makc. Makc. MakKc. CBbILLIE  BKJIHOMUT. | BHiCWaA TOHKA HWLAS TO4Ka
- 30 0 -5 0 - 300 5 4 3 30 50 -25 - 41
30 50 0 -5 0 - 400 5 4 3 50 80 -30 - 49
50 80 0 -8 0 - 500 6 5 5 80 120 -36 - 58
80 120 0 -8 0 - 600 6 5 5 120 180 -43 - 68
120 180 0 -10 0 - 700 8 8 5 180 250 -50 - 79
180 250 0 -13 0 - 800 8 8 6 250 315 -56 - 88
250 315 0 -15 0 - 900 10 10 6 315 400 -62 - 98
315 400 0 -18 0 -1200 10 12 7 400 500 -68 -108

() Cneundmkaums NSK. 500 630 -76 -120
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LdonycTumbie OTKNIOHEHNSI pagvanbHO-YMOPHBIX LIAPUKOBbLIX NOALWMNMHUKOB
O OMNop LAPOBUHTOBLIX Nap

MpuMeHeHNs B cTaHOYHOM 060OpyAOBaHMN

Tabnuua 7.18 Cepusa TAC B EavHuLa n3MepeHnst: UM (MKM)
i OTKNOHEHME LLUMPUHLI | Bl samestero
B:'%"gm‘ﬂ bﬁ"' ‘;I'J'1"M OTKIIOHEHME BHYTPEHHETO AnameTpa | OTKIIOHEHVE Hapy XXHOro AvameTpa BHYTPEHHETO KOMblia | ismoreso
BHELLIHUIA AUameTp Knacchl AonyCTUMbIX OTK/IOHEHMiA Knaccbl AOMyCTUMbIX OTKAOHEHHiA Knaccs! [J0nyCT/MBIX OTKTOHeHuA KM%?%%W”"‘X
PN7A PN7A
CBbILIE  BKJIIOYWT. | BHICWAATOKA HULAATOSKE | BICWAATONKA HUSLAATONKA | BHICLIA TOMKA  HUGLIAATOMKA | BBICLAATOSKA HUWAATOSKE | BbICLIBATONKE  HU3LEATONKE | MaKC.
10 18 0 -4 0 -4 — - - - 0 -120 2.5
18 30 0 =5 0 -4 - - - - 0 -120 2.5
30 50 0 -6 0 -4 0 -6 0 -4 0 -120 2.5
50 80 0 -7 0 =5 0 = 0 -5 0 -150 2.5
80 120 0 -8 0 -6 0 -8 0 -6 0 —200 2.5

I’lpMMeanme: OTKNOHEHNE LLUMPWHBI HAPY>XHOIO KoJibLa coBnagaeT C OTKNIOHEHUEM LLUMPKHBI BHYTPEHHErO KosibLa TOro »Ke nogLunrHunKka.

CTaHgapTHbIM KJ1aCCOM A0MYyCTUMBIX OTKIOHEHUIA NS 3TUX NOAWMAHMKOB aBnsieTcs PN7A. OH cooTteeTctByeT ISO Kknaccy 4 ans
pagyanbHbIX LLAPVKOBbBIX MOALUMMHUKOB, HO AN U3MEPEHUsT BUEHMST BHYTPEHHENO U HApPY»XKHOMO KOJeL, UCNob3ytoTca bonee
TOYHbIE 3HAYEHNS.

Bonee xecTtkuih knacc PN7B npuMeHsieTCsa K 0OMYyCTUMbIM OTKIIOHEHWSIM PasmMepoB BHYTPEHHMX M BHELLUHWX AMaMeTpOoB
OIHOPSIAHBIX YHUBEPCabHbIX KOMMOHOBOK MOALUMMHMKOB (SU).

[Ons npuMeHeHun B 3NIeKTPU4ECKNX TepMoniacToaBTomMaTax

Tabnuuya 7.19 Cepus TAC 02 n 03 EovHuua namepeHns: UM (MKm)
HomnHanbHbIi OTKIOHEHNe OTKnOHeHve OTKJIOHEHNE LWPWHBI Ji”f:ﬂ?ﬁ:!?é’%ﬁh%
BHYTPEHHWIA UM BHYTPEHHEro anamerpa Hapy>XHOro anamerpa BHYTPEHHero KosbLa OEEEN oo

BHELLHWIA AviameTp Knacchkl gonyckos
(Mm) PN5D
CBbILLE BKJTIOYMT. |  BbICLLAs TOYKA Hu3LLast To4Ka BbICLLIAS TOYKA HY3LLIAs TOYKA BbICLLIAS TOYKA Hu3LLast To4Ka MaKc.

10 18 0 -5 - - 0 - 80 5
18 30 0 = (3 = = 0 -120 5
30 50 0 -8 0 -7 0 -120 8
50 80 0 -9 0 -9 0 -150 8
80 120 0 -10 0 -10 0 -200 8
120 150 = = 0 =11 = = =
150 180 - - 0 -13 - - -
180 250 = = 0 -15 = = =
250 315 - - 0 -18 - - -

MpumevaHve: OTKNOHEHNE LLMPUWHBI HAPY>XHOIO KOJibL@a coBrnagaeT C OTKIOHEHNEM LLUNPUHBI BHYTOEHHEro KOJibLia TOro »Xe nogLunnHuka.
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CTaHaapTHbIM KNAacCoM O0MYCTUMbIX OTKAOHEHUA ANns 3TUX noawmnnHUKOB aBngeTcs PNSD. OH cootBeTcTBYeT ISO Knaccy 5 ans
paananbHbiX LLAPWKOBbIX MOALUNMHUKOB, M3MEPEHNS BUEHNS BHYTPEHHErO U HAPYXXHOIMO KOJEL, UCMONb3ytoTCA 6onee TO4YHbIE
3HaYEHUS.
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8. KOHCTPYKLUUSA BAJIOB U KOPIYCOB

Mocapgka Bana n Kopnyca

Kpa|7|He Ba>xHo, 4yTOObI Ban u Kopnyc conparanncb akkKypaTtHO U TOYHO, BeOb TOJIbKO MPWN TakKOoM YCJIOBN BO3MOXHO
MaKChManbHOE UCMOMb30BaHNe BCEX XapaKTEPUCTUK MPEeUmn3nNOoHHbIX MOALWLWMHNKOB, Cpean KOTOPbIX TOYHOCTb BpaLLeHWUs,
BbICOKasi CKOPOCTb paboTbl 1 HUSKMIM YPOBEHb TeMNoBblAeNneHns. [pu 3aKpenneHun BHYTPEHHEO UM HaPY>KHOMO KOJIEL, Ha Bane
nnn B Koprnyce npu KakOM-11Mb0 HaTdare d)OpMa BaJia nnn kKopryca (OBaJ'IbHOCTb) nepexogmnT Ha NMOBEPXHOCTN OOPOXEK KadeHNHA
NOALLUMMHMKA 1 BAMSIET Ha TOYHOCTb xoaa. [py Mcnonb3oBaHUM PasnnyHbIX TUMOB PaananbHO-YMOPHbBIX LWAPUKOBbLIX MOALLUMMHMKOB
LIMNMHAPUHHOCTb BO3OENCTBYET Ha pacnpeaeneHme npeaHaTara Ha Kaxkabl NOALLMIHNK.

Taknm o6pa30M, conp4arate getann cnenyet co BCEM BO3MOXXHOW TOYHOCTbIO. HETOYHOCTL CONps>KeHns KOMMOHEHTOB MOXXET BbI3BaTb
0bpa3oBaHe 3a0CTPEHNI 1 BbICTYMNOB MO ANVHE Bafia NPEeUM3oHHONO TOKAPHOrO CTaHKa, YTO MOBMMSIET Ha Ka4eCTBO rOTOBbIX U3OeNNIA.

Tabnuua 8.1 MNocagku Ha Ban (')

Tun nogwNnHIKa HapyxHbiit nameTp Bana (MM) | [lonycTiMble OTKNOHeHIA HapyXHOTO AvameTpa ana (%) (Mm) 3apaHHbii HaTar (3) (%) (M)
CBblLLE BKJTOHNT. MVIH. MaKc. MVIH. MaKc.
10 18 -0.003 0 0 0.002 T
MNoawmnnHmkn 18 50 -0.004 0 0 0.0025T
ONS WwnuHaenen 50 80 -0.005 0 0 0.003 T
CTaHOYHOro 80 120 -0.003 0.003 0 0.004 T
o6opypoBaHus (°) 120 180 -0.004 0.004 0 0.004 T
180 250 -0.005 0.005 0 0.005 T
YNOpHO-paananbHbIi 10 18 -0.008 0 -
LIAPUKOBbIN MOALLNMHUK 18 30 -0.009 0 -
[Nt OMOPb! LLIAPOBUHTOBOV 30 50 -o.011 0 - -
o~ 50 80 -0.013 0 - -
80 120 -0.015 0 - -

Tabnuua 8.2 Mocagku Ha kopnyc (')

4 B e HapyXHbit guameTp kopryca (M) | AOnyCTMOE OTKIIOHeHyIE BHyTPerHero AvaveTpa kopnyca () (Mw) 3apaHHbii HaTar (3) (%) (Mm)
CBbliLE BKJIOYNT. MUH. MakKc. MUH. Makc.
18 50 -0.002 0.002 0.002L 0.006L
PapuanbHo-ynopHoii 50 80 -0.0025 0.0025 0.002L 0.006L
LIAPVKOBBI MOALIMIMHUK 80 120 -0.003 0.003 0.003L 0.008L
(3achuKCMpPOBaHHbIV KOHEL) 120 180 -0.004 0.004 0.003L 0.008L
180 250 -0.005 0.005 0.005L 0.010L
18 50 0 0.004 0.006L 0.011L
PapuansHo-yrnopHsii 50 80 0 0.005 0.006L 0.011L
LUIAPUVKOBBIA MOALUMHUK 80 120 0 0.006 0.009L 0.015L
(cBOGOAHBIN KOHEL) 120 180 0 0.008 0.009L 0.015L
180 250 0 0.010 0.015L 0.022L
18 50 -0.006 0 0.002L 0.002T
o 50 80 -0.007 0 0.002L 0.002T
LinnnHgpuydecknin
o 80 120 -0.008 0 0.002L 0.002T
POJIMKOBbIN NOALNIHUK

120 180 -0.009 0 0.002L 0.002T
180 250 -0.011 0 0.002L 0.002T

YNopHO-paanabHblil 10 18 - - - -

LIAPVKOBBIN MOALNMHIK 18 30 B - B B

A5 ONOPbI LUAPOBUHTOBOM 30 50 0 0.016 B B

50 80 0 0.019 - -

napbi
80 120 0 0.022 - -

(") MpuBeOeHHbIe Bblle [aHHble O Mocadke SBNAOTCS 0OWMMX pekoMeHOauMsMn Ais LWNWHAeNen cTaHo4YHOro obopynoBaHnus, paboTatoLmx
B HOPMasIbHbIX SKCMIyaTalMOHHbIX YCNOBUSAX U Mpu 3HadeHun d n, He npesbiwaroliem 800 000. 3a cBeAeHUAMY O BbICOKUX CKOPOCTSAX, GOSbLLIMX
Harpyskax 1 BpaLLeHU Hapy>KHOro KosbLia 06paTuteck B komnaHmo NSK.

(®) icnonb3yiiTe 3Ha4yeHWe 3afaHHOro HaTara Npu BO3MOXXHOCTX COBMELLEHMS MOALUMMNHMKA C BasioOM WX KOpMycoM. B NpoTMBHOM cryvae
MNCNONb3yNTe 3HAYeHNEe Hapy>KHOro AMamMeTpa Bana, a Takke MUHUMAaNbHOE WU MakCUManbHOE 3HaYeHUst BHYTPEHHEro avamerpa Kopnyca Ans
NPOV3BOSILHOO COBMELLEHNS.

(®) OTHOCUTCS K pagnanbHO-yNOPHBLIM LLAPUKOBLIM nodwumnHukam: 70XX, 79XX, 72XX, BNR 1 BER
YnopHo-paamnansHble wapukonoawmnHuku: BAR, BTR n TAC
Linnnnapnyeckre wapvkosble nogwumnHmki: NTOXX, NN3O0XX, NN39XX, NN49XX 1 NNU49XX.

() T = HaTar nnm xxecTkas nocagka
L = 3a3op wnm cBobodHast nocaaka.
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Ecnn KOHyC BHYTpEHHero Konbla ABYXPSAOHOMO LMAVHAPUYECKOrO POSIMKOBOMO MOALUMMHNKA C KOHWYECKUM BHYTPEHHUM
OTBEPCTNEM He COBMafaeT C KOHYCOM Basa, TO OCTaTO4HbIV 3a30p NS ABYX PAOOB OyaAeT pasnmyaTses.

OTctopa cnefyeT, YTO Harpy3ka He 6yaeT MOAAEPKMBATbCS HOPMasibHbIM 0BPa30M U BbI3OBET CHWKEHME XXECTKOCTU UN
HEpPaBHOMEPHOCTb ABVPKEHUST PONMKOB BCEACTBME CY>KEHMS KaHaBKM BHYTPEHHero Konblia. Mbl pekomeHayem Bam kanmbposatb
KOHWYECKME OeTann, npeaHas3Ha4vYeHHble A5 COMPSXXeHUst ¢ MOALMNHMKaMK. KOHTaKT OO/MKeH NOKpbITb 6onee 80% o6Luen
MAoWaan NOBEPXHOCTU, OKPALLEHHON B CUHWUI LBET. [JaHHble O PEKOMEHOYEMOW CTEMEHN TOYHOCTU N HEPOBHOCTM MOBEPXHOCTU
rnocaao4HbIX MECT MoALLMMHMKA NPVBEAEHb! B TabnMLax HKE.

Tabnuua 8.3 [JonycTuMble OTKIIOHEHNSI U CPefHsIsi HEPOBHOCTL BanoB

5 Old[A|
A B
/|C|AB
CTeneHn TOYHOCTMN N CPefHsIt HEPOBHOCTB (M)
LOunameTp Bana OsanbHocTb (O) LinnmHapuyHocTb (O) Buenue () CoocHocTb (©) LLlepoxoBatocTb
(Mm) a b c d R,
TouyHOCTb NoawmnHYKa | TOYHOCTb MOALIMMHMKA | TOYHOCTb NoAWUNHUKa | TOYHOCTb MOALLIMMHMKA | TOYHOCTb MOALUMMHUKA
CBbILLE \ BKJIIOYNT. P5, P4 P3, P2 P5, P4 P3, P2 P5, P4 P3, P2 P5, P4 P3, P2 P5, P4 P3, P2
- 10 0.7 0.5 0.7 0.5 2 1.2 4 25 0.2 0.1
10 18 1 0.6 1 0.6 25 1.5 5 3 0.2 0.1
18 30 1.2 0.7 1.2 0.7 3 2 6 4 0.2 0.1
30 50 1.2 0.7 1.2 0.7 3.5 2 7 4 0.2 0.1
50 80 1.5 1 1.5 1 4 25 8 5 0.2 0.1
80 120 2 1.2 2 1.2 5 3 10 6 0.4 0.2
120 180 2.5 1.7 25 1.7 6 4 12 8 0.4 0.2
180 250 3.5 2.2 3.5 2.2 7 5 14 10 0.4 0.2
250 315 4 3 4 3 8 6 16 12 0.4 0.2
Tabnuua 8.4 [onycTumble OTKJIOHEHNS 1 CpedHsst HEPOBHOCTbL KOPMyCcoB
O a,
Q1 b,
AB /T.1AB]
A B .
Ss
BHyTpeHHUiA CTeneHn TOYHOCTUN N CPefHsist HePOBHOCTb (Um) g_%
[mameTp Kopnyca OsanbHocTb (O) LinnmHgpuyHocTL (O) BueHne (/) CoocHocTb (O) LLlepoxoBartocTb 2e
(MM) ay b, (o d, R. 'g s
ToYHOCTb NOAWMNHMKA | TOYHOCTb MOALUMMHMKA | TOYHOCTb NOAWUNHUKA | TOYHOCTb MOALLMMHMKA | TOYHOCTb MOALUMMHUKA S
cBbllWe | BKMIOYUT. P5, P4 P3, P2 P5, P4 P3, P2 P5, P4 P3, P2 P5, P4 P3, P2 P5, P4 P3, P2
10 18 1 0.6 1 0.6 25 1.5 5 3 0.4 0.2
18 30 1.2 0.7 1.2 0.7 3 2 6 4 0.4 0.2
30 50 1.2 0.7 1.2 0.7 3.5 2 7 4 0.4 0.2
50 80 1.5 1 1.5 1 4 25 8 ) 0.4 0.2
80 120 2 1.2 2 1.2 5 3 10 6 0.8 0.4
120 180 25 1.7 25 1.7 6 4 12 8 0.8 0.4
180 250 3.5 2.2 3.5 2.2 7 5 14 10 0.8 0.4
250 315 4 3 4 3 8 6 16 12 1.6 0.8
315 400 4.5 3.5 4.5 3.5 9 6.5 18 13 1.6 0.8
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8. KOHCTPYKLUUSA BAJIOB U KOPIYCOB

Pa3mepbl 3anne4ynkoB Bana u kopnyca

Tabnuua 8.5 Pa3mepbl 3anne4nkoB Basa 1 Kopnyca pagnanbHO-yNopHbIX LUAPUKOBbIX MOALINMHNKOB EanHuLa namepeHus: Mm
: PaamepHble cepun 19 PasmepHble cepun 10
Hom':;"b 79XX, BNR19, BER19, BAR19, 70XX, BNR10, BER10, BAR10, Paa“gz)p(;b'gg;%"z'” 02
BHyTDEHHA BTR19, BGR19, TAC29X BTR10, BGR10, TAC20X ’
aameTp d, D, D, r, i d, D, D, r, r, d, D, D, r, r,
(MuH) | (Makc.) | (mMakc.) | (Makc.) | (Makc.) | (muH) | (Makc.) | (Makc.) | (Makc.) | (Makc.) | (MuH) | (Makc.) | (makc.) | (makc.) | (makc.)
5 - - - - - - - - - - 7.5 13.5 - 0.3 -
6 - - - - - 8.5 14.5 - 0.3 - 8.5 16.5 - 0.3 -
7 - - - - - 9.5 16.5 - 0.3 - - - - - -
8 - - - - - 10.5 19.5 - 0.3 - 10.5 21.5 - 0.3 -
10 12.5 19.5 20.8| 0.3 0.15 12.5 23.5 248 0.3 0.15 15 25 27.5| 0.6 0.3
12 14.5 215 228| 03 0.15 14.5 25.5 26.8| 0.3 0.15 17 27 295| 0.6 0.3
15 17.5 25.5 26.8| 0.3 0.15 17.5 29.5 30.8| 0.3 0.15 20 30 32.5| 0.6 0.3
17 19.5 27.5 28.8| 0.3 0.15 19.5 32.5 33.8| 0.3 0.15 22 35 37.5| 0.6 0.3
20 22.5 34.5 358| 0.3 0.15 25 37 39.5| 0.6 0.3 26 41 42 1.0 0.5
25 27.5 39.5 40.8| 0.3 0.15 30 42 445| 0.6 0.3 31 46 47 1.0 0.5
30 32.5 445 458| 0.3 0.15 36 49 50 1.0 0.5 36 56 57 1.0 0.5
35 40 50 52.5| 0.6 0.3 41 56 57 1.0 0.5 42 65 67 1.0 0.6
40 45 57 59.5| 0.6 0.3 46 62 63 1.0 0.5 47 73 75 1.0 0.6
45 50 63 65.5| 0.6 0.3 51 69 70 1.0 0.5 52 78 80 1.0 0.6
50 55 67 69.5| 0.6 0.3 56 74 75 1.0 0.5 57 83 85 1.0 0.6
55 61 74 75 1.0 0.5 62 83 85 1.0 0.6 64 91 94 1.5 0.8
60 66 79 80 1.0 0.5 67 88 90 1.0 0.6 69 101 104 1.5 0.8
65 71 84 85 1.0 0.5 72 93 95 1.0 0.6 74 111 114 1.5 0.8
70 76 94 95 1.0 0.5 77 103 105 1.0 0.6 79 116 119 1.5 0.8
75 81 99 100 1.0 0.5 82 108 110 1.0 0.6 84 121 124 1.5 0.8
80 86 104 105 1.0 0.5 87 118 120 1.0 0.6 90 130 134 2.0 1.0
85 92 113 115 1.0 0.6 92 123 125 1.0 0.6 95 140 144 2.0 1.0
90 97 118 120 1.0 0.6 99 131 134 1.5 0.8 100 150 154 2.0 1.0

95 102 123 125 1.0 0.6 104 136 139 1.5 0.8 107 158 163 2.0 1.0
100 107 133 135 1.0 0.6 109 141 144 1.5 0.8 112 168 173 2.0 1.0
105 112 138 140 1.0 0.6 115 150 154 2.0 1.0 117 178 183 2.0 1.0
110 117 143 145 1.0 0.6 120 160 164 2.0 1.0 122 188 193 2.0 1.0
120 127 158 160 1.0 0.6 130 170 174 2.0 1.0 132 203 208 2.0 1.0
130 139 171 174 1.5 0.8 140 190 194 2.0 1.0 144 216 223 2.5 1.0
140 149 181 184 1.5 0.8 150 200 204 2.0 1.0 154 236 243 2.5 1.0
150 160 200 204 2.0 1.0 162 213 218 2.0 1.0 164 256 263 2.5 1.0
160 170 210 214 2.0 1.0 172 228 233 2.0 1.0 174 276 283 2.5 1.0
170 180 220 224 2.0 1.0 182 248 253 2.0 1.0 188 292 301 3.0 1.5
180 190 240 244 2.0 1.0 192 268 273 2.0 1.0 198 302 311 3.0 1.5
190 200 250 254 2.0 1.0 202 278 283 2.0 1.0 208 322 331 3.0 1.5
200 212 268 273 2.0 1.0 212 298 303 2.0 1.0 218 342 351 3.0 1.5
220 242 282 287 2.0 1.0 - - - - - - - - - -
240 263 301 306 2.0 1.0 = = = = = = = = = =
260 283 341 345 2.0 1.0 - - - - - - - - - -
280 304 360 365 2.0 1.0 = = = = = = = = = =
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Ta6J'IVILJ,a 8.6 PaSMepr 3anfiednkoB Bana n Kopnyca umnnHopn4ecknx posIMkoBbIX NOALNMHUKOB EanHuua namepexms: mm

HoMuHanb- Pa3mepHblie cepum 19 Pa3mepHble cepuu 10 (OBypSAHbIE) PasmepHble cepun 10 (OgHOPSAHbIE)
HbliA NN39, NN49, NNU49 NN30XX N10XX

BHyTpeHHMVI da 1a dc Da ra da d1a Da ra da d1a Da ra

AVBMETD | (MuH) | (MuH) | (MuH) |(Makc.) | (MuH) | (Makc.)| (MuH) | (MnH) | (Makc.)| (MuH) | (Makc.) | (MuH) | (MuH) | (Makc.) | (MuH) | (MaKc.)

25 - - - - - - 29 29 43 42 0.6 - - - - -
30 = = = = = = 35 36 50 50 1.0 35 36 il 49 0.5
35 - - - - - - 40 41 57 56 1.0 40 41 57 56 0.5
40 = = = = = = 45 46 63 62 1.0 45 46 63 62 0.6
45 - - - - - - 50 51 70 69 1.0 50 51 70 69 0.6
50 = = = = = = 59 56 75 74 1.0 59 56 75 74 0.6
55 - - - - - - 61.5 62 83.5 83 1.0 61.5 61 83.5 83 1.0
60 = = = = = = 66.5 67 88.5 88 1.0 66.5 66 88.5 88 1.0
65 - - - - - - 71.5 72 93.5 93 1.0 71.5 71 93.5 93 1.0
70 = = = = = = 76.5 77 103.5| 102 1.0 76.5 76 103.5| 102 1.0
75 - - - - - - 81.5 82 108.5| 107 1.0 81.5 81 108.5| 107 1.0
80 = = = = = = 86.5 87 118.5| 115 1.0 86.5 86 118.5| 115 1.0
85 — — — — — —~ 91.5 92 123.5| 120 1.0 91.5 91 123.5| 120 1.0
90 = = = = = - 98 99 132 129 1.5 98 97 132 129 1.0
95 - - - - - - 103 104 137 134 1.5 103 102 137 134 1.0

100 106.5| 108 115 133.5| 131 1.0 108 109 142 139 1.5 108 107 142 139 1.0
105 111.5) 113 120 138.5| 136 1.0 114 115 151 148 2.0 114 114 151 148 1.0
110 116.5| 118 125 143.5| 141 1.0 119 121 161 157 2.0 119 119 161 157 1.0
120 126.5| 128 137 158.5| 154.5| 1.0 129 131 171 167 2.0 129 129 171 167 1.0
130 138 140 148 172 169 1.5 139 141 191 185 2.0 139 140 191 185 1.0
140 148 150 158 182 180 1.5 149 151 201 195 2.0 149 150 203.5| 194 1.0
150 159 162 171 201 197 2.0 161 162 214 209 2.0 = = = =

160 169 172 182 211 207 2.0 171 172 229 222 2.0 - - - - -
170 179 182 192 221 217 2.0 181 183 249 239 2.0 = = = = =
180 189 193 205 241 234 2.0 191 193 269 258 2.0 - - - - -
190 199 203 217 251 2455| 2.0 201 203 279 268 2.0 = = = = =
200 211 214 228 269 261 2.0 211 214 299 285 2.0 - - - - -

220 231 234 = 289 281 2.0 = = = = = = = = = =
240 251 254 - 309 302 2.0 - - - - - - - - - -
260 271 275 = 349 338 2.0 = = = = = = = = = =
280 291 295 - 369 358 2.0 - - - - - - - - - -
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8. KOHCTPYKLUUSA BAJIOB U KOPIYCOB

MpepenbHble pa3mepsbl (hacky U paguyc 3akpyriieHUs Bana unm kopnyca

Puc. 8.2 Pasmepsbl chacku

r (Makc.) unm r, (makc.)

r (MyH) nnm
ry (MUH)

r (Makc.) unu r, (makc.)

(OceBoe HanpaeneHue)

r (MVH) nnan
ry (MUH)

[MoBepxHOCTb
BHYTPEHHEro 0TBepCTUst
NN Hapy>XHas
NOBEPXHOCTb

(PaguansHoe
HanpasJieHue )

NOBEPXHOCTb

BokoBasi
Wnn BHYTPEHHee /
Hapy>XHOEe KOJIbLO

r (MyH) nnn
K ry (MuH)

MopwmnHuK

Tabnuua 8.7 MNpepenbHble pa3mepbl 3aKpyrieHns
EgvHuua nameperHns: Mm

Mpumedanne:

ToyHasa dopma 3aKpyrneHHbIX NOBEPXHOCTEMN

He yCTaHaB/MBaETCH, HO X CeYeHne B OCEBOM

MNOCKOCTN He OO/MKHO nepekKpbiBaTb Ayry pagn-

yca r (MuH) uan r, (M1H), conprKacatoLLytocs

¢ 6okoBOM NMOBEPXHOCTbKO BHYTPEHHEr0 KOJibLia

1 NOBEPXHOCTbKO BHYTPEHHEro OTBepCTUA U

c 6okoBo MOBEPXHOCTbIO Hapy>XHOro KoJibua

N HAPY>XKHOW MOBEPXHOCTHIO.

EpvHuua namepenns: My

5&%@3% MBI JonycTimog 3akpyrrieHue | CpaBosbie garie ga%'g%"émg e TS [JonycTimoe 3akpyrnigHve | Cpasosse geibe
BHYTPEHHEr0/ | BHyTPEHHNI AnameTp BHYTPEHHero/HapyHoro aanfaﬁ%mn BHYTDEHHero/ | BHyTpeHHUI avameTp BHYTPEHHero/Hapy»Horo 3amjﬁ%mn
HapyXHOrO Konely KoneL Bl HADYXHOTO Konell Konew e
r (MuH) d r (Makc.) um ry (Makc.) | Kopnycar, r (MuH) @ r (Makc.) wm ry (Makc.) | opnyca r,,
wwr, (M1H) [ cBbIE  BRITHOUMT. PayansHog Hanpasnene | Ocesoe vanpasnenve (') MAKC. mwr, (MWH) | cBbIlLE  BKMKOYMT. PanyaneHog Hanpasnesne | Ocesoe vanpasnesve ()|  MaAKC
0.05 - - 0.1 0.2 0.05 2 - 80 3 4.5 2
0.08 - - 0.16 0.3 0.08 2 80 220 3.5 5 2
0.1 - - 0.2 0.4 0.1 2 220 - 3.8 6 2
0.15 - - 0.3 0.6 0.15 21 - 280 4 6.5 2
0.2 - - 0.5 0.8 0.2 21 280 - 4.5 7 2
0.3 - 40 0.6 1 0.3 2.5 - 100 3.8 6 2
0.3 40 - 0.8 1 0.3 2.5 100 280 4.5 6 2
0.6 - 40 1 2 0.6 2.5 280 - 5 7 2
0.6 40 - 1.3 2 0.6 3 - 280 5 8 2.5
1 - 50 1.5 3 1 3 280 - 5.5 8 2.5
1 50 - 1.9 3 1 4 - - 6.5 9 3
1.1 - 120 2 3.5 1 5 - - 8 10 4
1.1 120 - 2.5 4 1 6 - - 10 13 5
1.5 - 120 2.3 4 1.5 7.5 - - 12.5 17 6
1.5 120 - 3 5 1.5 9.5 - - 15 19 8
12 - - 18 24 10
15 - - 21 30 12
19 - - 25 38 15
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() Ans NOAWMNHMKOB C HOMUHATBHOW LUMPUHOM MeHee 2 MM 3HaqeHne
r (Makc.) B OCEBOM HanpaBfeHUn CoBMafaeT C aHanOoruyHbIM
3HaYeHneM B paamanbHOM HaMpaBneHUn.



9. AUCTAHUNOQHHDLIE KOJIbUA - | |

Pa3mepbl gucTaHUMOHHbIX Konew,
Pasmepbl cTaHOapPTHBIX AMCTAHLMOHHBIX KOMeL, ANs paananbHO-ynOPHbIX LLAaPUKONOALWMIHMKOB (cepun 19, 29, 10, 20 n 02)
MPUBEAEHD! HKE:

LononHuTenbHble ceBeneHns:
MaTepuan gucTaHumoHHoro konbua: Ctanb (SUJ2) nnn ctank S sk C
[MpK MCNONB30BaHUN ONCTAHLIMOHHBIX KOSELL OTK/IOHEHWE OT NapaselbHOCTU UX TOPLEBBIX MOBEPXHOCTEN HE OO/MKHO
npesbiwats 0,003 MMm.

Cep nNA 1 9 nnn 29 CraHpapTHble ANCTAHLMOHHbIE KOMbLA Anst pasmepHoil cepun 19 uam 29 (79, BNR19, BER19, BNR29, BER29, BGR19)

EnvHnua namepeHus: My

Homepa HomuHanbHbIi H . JMCTEHLMOHHOE KOMbLIO HApYXHOrO KobLa | [IVICTAHLMOHHOE KOMbLO BHYTPEHHErO KofbLia ®dacka
v apy>KHbIi . .
BHYTPEHHMX BHYTPEHHUN Hapy>kHbilii BHyTpeHHee Hapy>XHbiit BHyTpeHHee | AYCTaHLIMOHHOTO
OMameTpoB AnameTp Avametp nnamveTp (') oTBepcTue AnameTp otsepcTue () Konbua
00 10 22 215 17.5 14.5 10.5 0.2
01 12 24 235 19.5 16.5 12.5 0.2
02 15 28 27.5 23.5 19.5 15.5 0.2
03 17 30 29.5 25.5 215 17.5 0.2
04 20 37 36.5 31.5 26 20.5 0.2
05 25 42 41.5 36 31 25.5 0.2
06 30 47 46.5 41 36 30.5 0.2
o7 35 55 54.5 48 42 35.5 0.3
08 40 62 61.5 54.5 47.5 40.5 0.3
09 45 68 67.5 60 53 45.5 0.3
10 50 72 715 66 56 50.5 0.3
11 55 80 79.5 72 64 55.5 0.5
12 60 85 84.5 77 68 60.5 0.5
13 65 90 89.5 82 73 65.5 0.5
14 70 100 99.5 91.5 79 70.5 0.5
15 75 105 104.5 96.5 84 75.5 0.5
16 80 110 109.5 101.5 89.5 80.5 0.5
17 85 120 119.5 110 95 85.5 0.5
18 90 125 124.2 116 100 90.5 0.5
19 95 130 129.2 120 106 95.5 0.5
20 100 140 139.2 129 112 100.5 0.5
21 105 145 144.2 133 117 105.5 0.5
22 110 150 149.2 138 122 110.5 0.5
24 120 165 164.2 152 133 120.5 0.5
26 130 180 179.2 166 144 130.8 0.8
28 140 190 189.2 176 154 140.8 0.8
30 150 210 209.2 193 167 150.8 1.0
32 160 220 219.2 213 175 160.8 1.0
34 170 230 229.2 214 188 170.8 1.0
36 180 250 249.2 231 200 180.8 1.0
38 190 260 259.2 242 206 190.8 1.0
40 200 280 279.2 255 225 200.8 1.0

(") YTo KacaeTca AMCTaHUMOHHbBIX KOJEL, Hapy>KHOrO KOJbLa, SKCMayaTVpyeMblX B YCNOBMSAX CMasblBaHUS MACNAHbIM TYMaHOM WK CTPYMHbIM
CMas3blBaHVEM, BEIMHMHA BHELLHEro AMameTpa OUCTaHLMOHHOMO HapY>KHOrO KOJbLia COBMafaeT C BESIMHMHON HApPY>KHOrO AMameTpa noaLnnHUKa.
PekomerayeTcs coxpaHsaTb ee B Npefenax gonycka gb un To4Hee.

(®) Mpwn paboTe Ha BbICOKMX CKOPOCTAX, Koraa 3HadeHue d,,n npesbiaeT 700 TbicAY, BEIMYMHA BHYTPEHHEro avameTpa AMCTaHLMOHHOIO
BHYTPEHHEro Kosbla COBMafaeT C BEMYMHOW BHYTPEHHEro avameTpa noAlumnHuka. PekomMeHayeTcs coxpaHsaTe ee B npefenax gonycka F6
N TO4YHee.
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9. ACTAHUUNOHHDbIE KOJIbLA

[ononH1TeNbHbIE CBEAEHNS:
Matepunan auctaHUMoHHOro konbla: Ctanb (SUJ2) nnn ctanb S sk C
[MpV NCNONB30BaHUM OUCTAHLIMOHHBIX KOMEL, OTKIOHEHWE OT NapannenbHOCTU X TOPLIEBLIX MOBEPXHOCTEN HE [OMKHO
npesbiwarts 0,003 mm.

Cep nNA 1 0 nNn 20 CranpapTHble AVCTaHLMOHHbIE KONbLia Ans pasmepHoii cepuu 10 unu 20 (70, BNR10, BER10, BNR20, BER20, BGR10)

EgvHnua namepenus: mm

Homepa HOMI/IHaJ'IbHIzII‘/'I HapyskHeli [lucTaHUMOHHOE KOMbLIO HAPYXXHOMO KOMbLa | [MCTAHLIMOHHOE KOMbLIO BHYTPEHHETO KofbLia dacka
BHYTPEHHNX BHYTPEHHWN Hapy><HbiIi BHyTpeHHee Hapy>XHbli1 BHyTpeHHee | ANCTAHLMOHHOIO
OnameTpoB onametp (VRS ovametp (') oTBepcTMe anameTp oTtBepcTue (?) KonbLa

00 10 26 255 215 14.5 10.5 0.2
01 12 28 27.5 23.5 17 12.5 0.2
02 15 32 31.5 27 20 15.5 0.2
03 17 35 34.5 29.5 23 17.5 0.2
04 20 42 415 35 27 20.5 0.3
05 25 47 46.5 40.5 32 255 0.3
06 30 55 54.5 47.5 38 30.5 0.5
07 35 62 61.5 54 43 35.5 0.5
08 40 68 67.5 60 48 40.5 0.5
09 45 75 74.5 66 55 45.5 0.5
10 50 80 79.5 71 60 50.5 0.5
11 55 90 89.5 81 66 55.5 0.5
12 60 95 94.5 86 69 60.5 0.5
13 65 100 99.5 91 74 65.5 0.5
14 70 110 109.5 98 83 70.5 0.5
15 75 115 114.5 105 85 75.5 0.5
16 80 125 124.2 112 93 80.5 0.5
17 85 130 129.2 117 99 85.5 0.5
18 90 140 139.2 126 104 90.5 0.8
19 95 145 144.2 131 109 95.5 0.8
20 100 150 149.2 136 114 100.5 0.8
21 105 160 159.2 144 121 105.5 1.0
22 110 170 169.2 153 128 110.5 1.0
24 120 180 179.2 166 136 120.5 1.0
26 130 200 199.2 177 150 130.8 1.0
28 140 210 209.2 190 160 140.8 1.0
30 150 225 224.2 203 172 150.8 1.2
32 160 240 239.2 217 183 160.8 1.2
34 170 260 259.2 230.5 199.5 170.8 1.2
36 180 280 279.2 250 210 180.8 1.2
38 190 290 289.2 261 221 190.8 1.2
40 200 310 309.2 278 232 200.8 1.2

(") YTo KacaeTcs AMCTaHUMOHHbBIX KOJEL, Hapy>KHOro KosbLa, SKCMayaTMpyeMbiX B YCNOBMSAX CMasblBaHUS MACNSHbIM TYMaHOM WM CTPYMHbIM
CMasblBaHNEM, BENMYMHA BHELLHErO AMameTpa AUCTaHLIMOHHOMO HapY»KHOro KoMbLia COBMafaeT C BEMHMHOW Hapy>KHOro AnameTpa NoaLUmnHuKa.
PekomerayeTcs coxpaHsaTb ee B Npefenax gonycka g 1 To4Hee.

(3 Mpwn paboTe Ha BbICOKMX CKOPOCTAX, KOrga 3HadeHue d,n npesbiwaeT 700 TbiCAY, BEANYMHA BHYTPEHHEro AuMameTpa AWCTaHLMOHHOIO
BHYTPEHHEro Konblia COBMaAaeT C BENYMHOW BHYTPEHHEro AMameTtpa noAlumnHuka. PekomeHayeTcs CoxpaHaTb ee B npefenax gonycka F6
N TO4YHee.
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Cepvm 02 CraHpgapTHble AMCTaHLIMOHHbIE KONbLia Ans pasmepHoii cepun 02 (72, BGR02)

EonHuua namepeHus: Mm

Homepa HomuHanbHbI H o [INCTaHLMOHHOE KOMbLIO HAaPYXXHOTO KOsbLa | [IMCTAHLMOHHOE KOMbLIO BHYTPEHHEro KonbLia Packa
= apy>XHbIN =
BHYTPEHHUX BHYTPEHHUI nraMeTp BHyTpeHHee Hapy»Hblit BHyTpeHHee | AYCTaHLIMOHHOrO
[nameTpoB avameTtp oTBepcTme anametp otBepcTme (9 KonbLua
00 10 30 29.5 25 17 10.5 0.3
01 12 32 31.5 27 18 12.5 0.3
02 15 35 34.5 29 21 15.5 0.3
03 17 40 39.5 33 24 17.5 0.3
04 20 47 46.5 39 28 20.5 0.5
05 25 52 Sil5 44 33 25.5 0.5
06 30 62 61.5 53 40 30.5 0.5
07 35 72 71.5 62 46 35.5 0.5
08 40 80 79.5 68 52 40.5 0.5
09 45 85 84.5 75 56 45.5 0.5
10 50 90 89.5 80 60 50.5 0.5
11 55 100 99.5 90 65 55.5 0.8
12 60 110 109.5 95 75 60.5 0.8
13 65 120 119.5 105 80 65.5 0.8
14 70 125 124.2 110 85 70.5 0.8
15 75 130 129.2 115 90 75.5 0.8
16 80 140 139.2 125 95 80.5 1.0
17 85 150 149.2 135 105 85.5 1.0
18 90 160 159.2 140 110 90.5 1.0
19 95 170 169.2 150 115 95.5 1.0
20 100 180 179.2 160 125 100.5 1.0
21 105 190 189.2 170 132 105.5 1.0
22 110 200 199.2 175 135 110.5 1.0
24 120 215 214.2 190 145 120.5 1.0
26 130 230 229.2 203 157 130.8 1.2
28 140 250 249.2 220 170 140.8 1.2
30 150 270 269.2 233 189 150.8 1.2

(") YTo KacaeTcs AMCTaHUMOHHbBIX KOMEL, HapY>KHOro KoJbLa, 3KCMyaTMpyeMblX B YCIOBMSAX CMa3blBaHUSt MACNsSHbIM TYMaHOM WK CTPYMHbIM
cMasblBaHVEM, BeIMHMHA BHELLHEro AnMameTpa AUCTaHUMOHHOMO HapY>KHOIO KOJbLia COBMadaeT C BESIMHMHON Hapy»KHOro AmMameTpa noawnnHMKa.
PexkomeHayeTcsa coxpaHsTb ee B npefenax gonycka gs v TouHee.

(3 Mpun paboTe Ha BbICOKMX CKOPOCTSAX, Korga 3HadeHue d,n npesbiwaeT 700 ThicAY, BEMYMHA BHYTPEHHEro AvMaMeTpa AWCTaHLMOHHOIO
BHYTPEHHEro Kosblia CcoBrnafaeT C BEeSMYMHON BHYTPEHHEro avameTtpa noAwmnHuka. PekomMeHayeTcs coxpaHsiTb ee B npefenax ponycka F6
1 TOYHee.
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9. ACTAHUUNOHHDbIE KOJIbLA

MonoxxeHne pacnbiNTeNbHON HacagKu
B Hmkecnepyolen tabnuue NprBOASTCSA OaHHbIE O PACMONOXEHUM PACMbINNTENBHON HAaCaaKn ANs CUCTEM BO3OYLLUHO-
MacCJiAHOro cMa3biBaHUA, CMasblBaHA MaciAHbIM TyMaHOM U CprI7IHOFO CMa3bIBaHWA.

EgvHnua namepeHuns: mm

Howmepa | HomuHasbHbli N10XXMR N10XXR
BHYTPEHHUX B'mg’,ﬂegfg“ Cepun 79 Cepum 70 Cepun 72 (CtanpapTHble cepuy) | (Cepum ROBUST)
AMaMETPOB | nogwnnHIKa oA (') B 9A (") B oA (") B 0A B 0A B

00 10 14.5 0.4 16.1 0.5 18.1 0.5 - - - -
01 12 16.5 0.4 18.3 0.5 19.6 0.5 - - - -
02 15 20.0 0.5 21.3 0.5 22.6 0.7 - - - -
03 17 21.8 0.5 23.5 1.0 25.9 0.7 - - - -
04 20 26.1 0.5 28.2 1.0 30.5 1.0 - - - -
05 25 31.1 0.5 32.9 1.0 35.5 1.0 - - - -
06 30 36.1 0.5 39.5 1.0 42.4 1.0 39.7 1.2 - -
07 35 42.6 0.5 44.6 1.0 49.2 0.7 454 1.5 - -
08 40 47.9 0.5 50.0 1.0 55.5 0.7 50.6 1.5 - -
09 45 53.4 0.5 55.6 1.0 60.2 0.7 56.5 2.0 60.0 0.6
10 50 57.9 0.5 60.6 1.0 65.2 1.0 61.5 2.0 64.5 1.3
11 55 64.0 0.5 67.3 1.0 72.0 1.0 69.2 2.5 71.0 1.2
12 60 69.0 0.5 72.5 1.0 79.0 0.7 74.3 2.5 76.5 1.2
13 65 74.0 0.5 77.5 1.0 86.2 0.7 79.2 2.5 81.5 1.2
14 70 80.9 0.7 83.7 1.0 90.9 0.7 86.6 3.0 89.0 1.5
15 75 85.5 0.7 89.4 1.0 95.9 0.7 90.0 2.5 94.5 1.5
16 80 90.5 0.7 96.5 1.0 102.8 0.7 98.5 3.0 101.0 2.0
17 85 98.8 0.7 101.5 1.0 109.8 1.0 103.5 3.0 106.0 2.0
18 90 102.8 0.7 108.6 1.0 116.7 1.0 109.0 3.0 - -
19 95 107.7 0.7 113.3 1.0 123.6 1.0 115.5 2.5 - -
20 100 116.0 0.7 118.6 1.0 130.6 1.0 119.0 2.5 - -
21 105 119.5 0.7 125.1 0.7 137.4 1.0 125.5 3.0 - -
22 110 124.5 0.7 131.9 0.7 144.4 1.0 134.0 3.0 - -
24 120 136.3 0.7 142.3 0.7 156.3 1.0 142.0 3.0 - -
26 130 149.3 0.7 156.2 1.0 168.9 1.0 156.0 4.5 - -
28 140 158.1 0.7 165.7 2.5 182.6 1.0 168.0 4.5 - -
30 150 171.8 0.7 178.1 2.5 196.5 1.0 - - - -
32 160 181.8 0.7 190.4 2.5 - - - - - -
34 170 191.8 0.7 203.4 2.5 - - - - - -
36 180 205.6 0.7 217.1 2.5 - - - - - -
38 190 2154 0.7 2271 2.5 - - - - - -
40 200 229.0 0.7 240.9 2.5 - - - - - -

(') B cootBeTCcTBUM CO cTaHaapToM DIN 628-6.

BHumaHne
Puc. 9.1 Yron Hacagkn

M Npu skcnayaTaumm NoALWIHUKOB C 0ObIYHOM paboyen
CKOPOCTbIO OO/MKHOIO KayecTBa CMasbiBaHWUS MOXXHO
OOCTMYb MyTEM PacnOfIOXKEHNA BHYTPEHHErO OTBEPCTUA
Hacagkn BOOSIb GOKOBOW MOBEPXHOCTM MOALUMMAHUKA
1N HauennmBaHWA ee HenoCPeACTBEHHO BO BHYTPEHHIOW
4acTb MOALUMMHMKA Ha YPOBHE BHYTPEHHero kosbua. Mpn
onepaunsax, MPOBOAUMbIX C MOCTOAHHOW BbICOKOWN
CKOPOCTbIO, NyYlle BCEro pacrnonoXuTb BHYTPeHHee
OTBEPCTUE HACaAAKM Tak, 4YTOb6bl CMa304HbIN MaTepuan
rnonagan BO BHYTPEHHIOK 4YaCTb MOALUMMHMKA MOA YroM
15° — 20°. MoapobHyo nHpopMaLmMio No 3TOMy BOMPOCY
Bbl MOXxeTe nony4nTtb, 0bpatnBLIMCL B KoMnaHmio NSK.

B [1ng npenynpexxneHnsa CUNbHOrO BA3KOro TPeHUs Macha,
CNOCOOHOro MPUBECTUM K MOBpexaeHWto obnacTu
CKONMBXXEHWS NOALLMMHMKE, HEOBX0aMM COPOC Macern.

B [1na obecneqeHns unbTpaumm Macna, nocTynarLero
B CUCTEMY CMa3blBaHWNA, PEKOMEHOYETCA UCMOJb30BaTb
PUIBTP MaKCUMYM Ha 5 MUKPOH.
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EgvHnua namepeHus: mm

HomuHanbHbIi BNR19 BNR10 BAR10
Gan BER19 BER10 BGR19 BGR10 BGRO2 BTR10
MOALIMMHIKA PA PA 0A oA B 0A B 9A B

6 - - - - - - 9.0 0.4 - - - -

7 - - - - - - 10.5 0.4 - - - -

8 - - - - - - 12.0 0.5 - - - -
10 - - - - 13.5 0.4 14.5 0.5 17.0 1.0 - -
12 - - - - 15.5 0.4 16.5 0.5 18.0 0.5 - -
15 - - - - 18.5 0.5 20.0 1.0 21.0 1.0 - -
17 - - - - 20.5 0.5 22.5 1.5 24.0 0.5 - -
20 - - - - 25.0 0.8 26.5 0.8 28.3 0.5 - -
25 31.0 0.5 - - 30.0 0.8 31.5 0.8 33.2 1.0 - -
30 35.5 0.5 39.0 1.0 - - - - - - - -
35 42.0 0.5 44.5 1.2 - - - - - - - -
40 48.0 0.5 50.0 1.5 - - - - - - - -
45 53.0 0.5 55.5 1.7 - - - - - - - -
50 57.5 0.5 60.5 1.7 - - - - - - 60.5 0.9
55 63.5 0.5 67.5 1.5 - - - - - - 67.5 0.7
60 68.5 0.5 73.0 1.5 - - - - - - 73.5 0.7
65 73.5 0.5 77.5 1.5 - - - - - - 7.5 0.7
70 80.5 0.7 84.0 1.7 - - - - - - 84.0 0.7
75 85.0 0.7 89.0 1.7 - - - - - - 89.0 0.7
80 90.5 0.7 96.0 1.7 - - - - - - 96.0 0.9
85 98.5 0.7 102.0 1.7 - - - - - - 102.0 0.9
90 102.0 0.7 109.0 1.7 - - - - - - 108.5 1.2
95 107.0 0.7 112.0 1.7 - - - - - - 112.5 1.2
100 113.5 0.7 118.5 2.5 - - - - - - 118.5 1.7
105 119.0 0.7 125.0 1.7 - - - - - - 126.0 1.4
110 124.0 0.7 132.5 1.7 - - - - - - 132.5 1.2
120 136.0 0.7 143.0 1.7 - - - - - - 142.5 1.2
130 149.0 0.7 156.5 1.7 - - - - - - 155.5 1.7
140 157.5 0.7 166.0 1.7 - - - - - - 167 1.7
150 1715 0.7 178.5 1.7 - - - - - - 179.5 1.9
160 - - - - - - - - - - 190 2.0
170 - - - - - - - - - - 205 1.7
180 - - - - - - - - - - 218 2.0
190 - - - - - - - - - - 228 2.0
200 — - - - - - - - - - 242 2.2

Puc. 9.2 TNonoxxeHne n HanpasfieHne pacnbiMTENbLHONM HAaCcaaKn
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1. MOHTAX

BBeaeHue

Onepauus MoHTaXxa

Cnocob MoHTaxka noawnnHNKOB Ka4veHnAa B 3HA4YUTENbHON
Mepe BAandaeT Ha X TOYHOCTb, OONrOBEYHOCTb U pa60l4me
XapaKTEPUCTUKN. VIKeHepam 1 KOHCTPYKTOpaMm HeobxoauMmo
TWaTenbHO NpoaHaM3npoBaTh CyLLIeCTBYHOLLME METOOVKN MO
yXo4y 3a MoAWNMNHMKaMK 1 CTaHOaPTU3NPOBaTb CleayroLme
npoLeaypbi:

1. O4MCTKy NOALIMMHMKOB 1 COnpsiraeMblx getanen
2. NpoBepKy pa3mMepoB conpsraeMbix geTanen

3. Onepauun MOHTaxa

4. OcMOTp Nocne MOHTaxa.

PacnakoBbIBaTb MOALLNMHMKNA CNeayeT HEMOCPEeaCTBEHHO nepen,
Ha4YanomMm MoHTaxa. OgHako NOALUMMHUKA ANS UHCTPYMEHTOB
NN 019 BbIMOSHEHWS onepauuii B BbICOKOCKOPOCTHOM PEXMME
HY>XHO CHadana o4MCTUTb BecnpuUMecHbIM (OUNbTPOBAHHbLIM
MacoM, YTobbl yaanuUTb C HUX aHTUKOPPO3UIMHOE CPEACTBO.
ocne 0YMCTKM NOALNMHNKOB (DUMBTPOBaHHLIM MaC/ioM cledyeT
MPVHSTL MEPbl MO 3allmuTe UX OT Koppo3un. [peasapuTensHO
CMa3aHHble NOALLUMMHNKL HYy>KHO MCMOMb30BaTh 63 NMPOBEAEHWS
OYNCTKM.

MeToab! YCTaHOBKM MOALVMHMKOB MOMYT ObiTb pasnnyHbIMM
1 3aBUCAT OT TMMNa NOALUMMHMKA M BMOA NOCaKN. Tak Kak npeum-
3MOHHbIE MOALIMMHUKIA LUMPOKO MPUMEHSKOTCS A1 TOPCUMOHHbBIX
BaJIOB, NX BHYTPEHHUM KOJbLiaM TpebyeTcst MNoTHas nocanka.
MoaWNNHUKK C LUMAMHAPUYECKUMM BHYTPEHHUMW OTBEPCTUSMM
00bIYHO yCTaHaBAMBAKOTCHA C MOMOLLbIO Mpecca (npeccoBas
rnocagka) Unu HarpesaHusi C Uenbto paclUMpPeHnst BHYTPEHHNX
Koney, (ropsyas nocagka). Hapy>xHoe KOnbLO, Kak npasuno,
BCTaBNSIETCS B KOPMYC Mpu CBOOOAHOM nocagke. Ecnm Hapy»xHoe
KOMbLIO MMEET NOCafKy C HaTAroM, MOXHO 1CMONb30BaTL MPecc.

Mepbl NpegoCTOPOXXHOCTU AN KOPPEKTHOrO
ob6palieHust ¢ nogwmnnHUKamm

HOCKOﬂbe NOAWLNIMHNKN KaYeHUA ABNAKOTCA KOMMOHEHTaMn
BbICOKOTOYHbIX MaLLVH, C HUMW HYy>XHO 0OpalLiaTbCs COOTBET-
CTBEHHO. ,D,a>+<e npn ncnonb3oBaHUM NOALWNMHNKOB CaMOro
BbICOKOro KayecTBa Hefb3s AOCTMYb OXXWAAEMON OT HUKX
adekTUBHOCTM 6e3 Hapnexaulero yxoma 3a HUMW.
Heobxoammo cobnogatb CNeayroLle OCHOBHbIE MepPbI Mpe-
[OCTOPOXHOCTL:

M CopepxxnTe NOALWMMHUKN 1 OKPYXKatoLLiee UX NPOCTPaHCTBO
B yMcTOTE.

[axke HeBUIOMMbIE HEBOOPYXXEHHbIM FNa3oM WMHOPOAHbLIE

4aCTULbl OKa3bIBAIOT Ha MOALLMMHUKL HebnaronpusTHOe BO3-

nevicteue. CTapaiTech NpefoTepallaTth nonageHne B nog-

LWWMAHWKK TPSI3M M YacTuL, U3HOCA, MOAAePXKMBas YNCTOTY

MPOV3BOACTBEHHO Cpebl.

196 NSK

B O6paLlanTtecb C NOAWMNMHNKAMN OCTOPOXKHO

Bepernte NoaWVNHNKN OT CUMbHBIX YAAPOB. YaapHble Harpys-
KM MOMyT MPMBECTM K 00pasOoBaHMiO LiapanuH nav gpyrum
MOBPEXAEHNAM NOALUMMHMKA, MOBbIWAas BEPOATHOCTb €ro
BbIXO[a U3 CTPOS.

O4eHb CUNbHOE COTPSACEHME MOXKET MPUBECTN K BPUHENNNPO-
BaHWIO, MOSIBIEHNIO PA3/IOMOB W/ TRELLMH.

M Vicnonb3yiTe crneumanbHo npefHa3HavYeHHble MHCTPYMEHTHI
IMpu yXoae 3a NoALLMNHKamMM BCerga NpyMeHsnTe cneumansHo
npeaHasHa4eHHoe a5 3Toro obopyaosaHve. He ncnonbaynTe
WNHCTPYMEHTbI OOLLIEro Ha3Ha4eHs.

M MNpepoTBpaLLanTe KOPpPO3nO

[MpoBefeHne onepauuii ¢ NOALUNAHUKAMW FONbIMU pyKaMu
MOXXET MPUBECTN K KOPPO3UU MOBEPXHOCTEN MOALLNMHUKOB
13-3a NPUCYTCTBYIOLLEN HA KOXXEe KWUCMOTHOW Bnarv u apyrmx
3arpsA3HAOLLNX BeLLeCTB. PaboTasa ¢ moglmnHukamn, cneaute
3a YMCTOTOWN PYK M MO BO3MOXHOCTW HadeBanTe crneumanbHble
nep4aTku. MpuHUManTe Mepbl N0 NPEAYNPEXOEHNIO PXKaBEeHNS
NOALLNMHVKOB, BbI3bIBAEMOIO BAAron 1 arpeCCUBHbIMU ra3amu.

Cnocob xpaHeHus

H XOTS MOALUMMHUKA MOKPBIBAIOT aHTUKOPPO3UIAHBIM cpes-
CTBOM, @ 3aTeM U30NMNPYIOT 1 YNakOBbIBAIOT, LESTMKOM
n3bexxarb BO3OEVCTBUA OKPY>KaIOLLEro VX BO34yxa HeBOS3-
MOXKHO. XpaHuTe NOALMMHUKA B CyXOM MECTE U He Nnoasep-
ranTe 1x BO3OENCTBUIIO Bar 1 CbIpOCTU.

M [NoAWwVNHYKN cneflyeT XpaHUTb B YMCTOM, CYXOM 1 XOPOLLIO
NPOBETPUBAEMOM MECTE, 3aLLMLLIEHHOM OT MPAMbIX COHEY-
HbIX JTy4ei. XpaHuTe NOALLUMMHNKM B SLUMKAX UM Ha MOSKax,
PaCMONOXEHHbIX Ha BbICOTE He Hke 30 cM OT nosa.

M [Npy pacnaxkoske MOALMMHUKOB AN BXOAHOIO KOHTPONS
npUMUTE Mepbl ONS NPefynpexneHns X p>xaBneHus
N 3arpasHeHVs. [locne OKOHYaHWsA KOHTPONA nocnenynTe
NPUBELEHHbIM BbILLIE PEKOMEHOALWMAM B LIENAX 0BecrneqeHmns
HafieXaLLmx YCIoBUn XpaHeHns.
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1. Ouncrka noAWNNHNKOB

HoBble NOALWMMHUKA MEIOT aHTUKOPPO3UIAHOE NOKPLITUE OIS
npefoxpaHeHnst OT MbI U 3aLLMTbI MPY TPAaHCMOPTUPOBKE.
Mocne pacrnakoBKX [ONs YAANEHVS aHTUKOPPO3UMHOTO cpef-
CTBa MOALMMHUKA HEOBXOAMMO O4UCTUTL. HekoTopble Bl
MOALLUMMHMKOB, HanpuUMep, repMeTUYHO 3aKpbITble UK Npem-
BapUTENIbHO CMadaHHblE, MOXHO MCMOSb30BaTb 63 BbIMOSHE-
HVSI MPOLIEAYPbI OHNCTKMN.

B MeTtop ounctkn |
1. Ans 04ncTKM NOOWNNHNKOB UCMNONBb3YNTE KEPOCUKH
NN Nerkoe Macro.

2. MpoBoanTe NpenBapuTeNbHbIM U OKOHYaTEeNbHbIN
aTanbl OYNCTKN B OTAEJIbHbIX eMKOCTAX. B kaxagom
EMKOCTW O0JPKHa MPUCYTCTBOBATL PeLleTka Anis npe-
JOTBPALLEHNST HEMOCPEACTBEHHOIrO KOHTaKTa MOALLINM-
HUKOB C KaknMu 6bl TO HU 6bINI0 OCEBLUMMMN HA OHO
EMKOCTW 3arpsA3HSIOLLMI BELLLECTBAMN.

3. Naberante BpalLeHNa NOALIMMHUKOB B eMKOCTW Os
npenBapuTeNbHON 04NCTKU. OUUCTKY HapPy>XHbIX
NOBEPXHOCTEN NMPOBOAUTE LLETKON. 10 OKOHYaHWUN
OYUCTKN MOMECTUTE MOALLUMMAHUKM B €MKOCTb A1s
OKOHYaTEeIbHON OUMCTKM.

4. B npoLecce OKOHYaTENbHOW OYMCTKM BpallanTe noa-
WWMNHVKN pyKOW. YbeauTecb B TOM, YTO 4MCTALLASA
XXUIOKOCTb B 8MKOCTU A1 OKOHYaTeNbHOM OYUCTKMN
ocTaeTcsa cBOOGOAHOM OT MPUMECEN.

5. lNocne o4MCTKN yaanuTe OCTaBLUYKOCSA B NOALLMMHMKAX
HYACTSALLYIO XXUAKOCTb. MOALWMMHUKN, NpedHa3HayveH-
Hble NS cMa3blBaHWS KOHCUCTEHTHOW CMasKoW, che-
OYET HaNOMHUTb 3TUM BUAOM CMa3kn. CmasblBaeMble
MacC/oM MOALUMMHUKKA CNeayeT YCTaHOBUTb Ha LUMMH-
Oeflb MeXaHW4YecKoro ctaHka, Npu 3TOM cTapasiCb
X HEe MpPoBOpa4vMBaTh. [lepen yCTaHOBKOM MOKPOWTE
BHYTPEHHME N BHELLUHWE MOBEPXHOCTU MOALUNMHNKOB

TOHKMM CJ10EM CMa304HOro Macna.

2. MNpoBepka pasMepoB conpsAraembix getanein

OcmoTp Bana n Kopnyca

M [ToBepxHOCTU conpsaraemMblx Koprnyca W Bana cnegyet
O4YUCTUTb 1 NPOBEPUTL Ha MPEOMET HaNM4na aedopmaLnn
1 HEPOBHOCTEN.

B Heobx0OMMO MPOBEPUTL Pa3MepPbl BHYTPEHHUX OTBEPCTUM
Kopryca 1 Bana, 4Tobbl MOATBEPAMTL COOTBETCTBME Mpea-
nofaraemon nocagKn BHYTPEHHEMY 1 BHELLHEMY OVaMETPY
NOALUMMHVKA. PekomMeHayeMble MOCaOKn O/ BaJIOB U BHY-
TPEHHNX OTBEPCTUIN KOPMNYCOB NokasaHbl Ha cTp. 184.

H [poBeanTe U3MEPEHNS 1 MOMECTUTE MOALLMMHUKA B Kame-
Py C aBTOMATUHECKMM PErYNMPOBaHMEM Temnepatypbl. He
TporanTe geTtann oo Tex Nop, noka Temneparypa He cTtabu-
manpyetcs. [one3yacs MUKPOMETPOM UM KaIMbpoM Anst
N3MepeHNs UMAMHAOPOB, CAeNanTe 3aMepbl B HECKOMbKMX
TO4YKax, YTOObl YAOCTOBEPUTBECA B OTCYTCTBUW CyLLECTBEH-
HbIX OTKIOHEHWUI B 3HAYEHWSAX M3MEPEHUN. [1osuLmm, peko-
MeHAyeMble ANs1 USMEPEHNST TOYHOCTU Bana U BHYTPEHHErO
OTBEPCTUS KOpMyca, NokasaHb! Ha cTp. 185.

MpoBepkKa oUCTaHUMOHHbIX KoJew,

PexkomeHayeTcs, 4ToObl 3HaqeHne napannensbHOCTU TOPLEBbIX
MOBEPXHOCTEN ANCTAHLMOHHOIO KOMblLa LUNMHOENS CTaHKa He
npeBbilwano 0,008 MMm. Ecnv OTKIoOHeHWE OT mapainesnibHoCTU
MPEBbICUT PEKOMEHIyEMOE 3HaqeHue, 3TO MPUBELET K HaK/IOHy
NoALUMMHNKA, a, CNefoBaTe/lbHO, K HETOYHOM paboTe 1 LyMy
B MOALLUMMHMKAX.

3. NMpouecc moHTaxa

QuunileHHble MOALUWMHUKN, CMa3biBaeMble KOHCUCTEHTHOMN
CMa3Kol MM BO3AYyLUHO-MacnsaHbIM METOAOM (MAcChsiHbIM
TyMaHoM), yCTaHaBNMBaIOTCS HA Basl U B OTBEPCTUE KOpryca.
MeToq yCTaHOBKM 3aBUCUT OT TPebOBaHMA MocadKku K BHY-
TPEHHEMY 1 Hapy>KHOMY KosbLaM. OBblMHO B CTaHkax Bpalla-
€TCH BHYTPEHHEE KOMbLO NOALLNMHNKA.

[MoaTOMy ero, kak mpaBuio, 3anpecCoBbIBAIOT. [1py 3TOM
NOAWUMHUKA C LWANHOPUHECKUMN OTBEPCTUAMU OObIYHO
HarpeBatoT nepen yCTaHOBKOW, YTOObl BHYTPEHHEE KOSbLIO
pacCLUMPUIIOCH (ropsayas mocaaxa).

MOALWNAHVKM C KOHWYECKUMU BHYTPEHHUMWU OTBEPCTUAMU
MOXXHO YCTaHaBnMBaTb HEMOCPELACTBEHHO Ha KOHUYECKUI
Ban. YTO KacaeTcs BbICOKOCKOPOCTHOMO pexknma paboTbl, TO
AN JOCTVKEHWS TOYHOCTU pagvianbHOro 3a3opa npu cbopke
peKkoMeHayeTCa NMpuMeHaTb kanmbpbl GN. Ha ctp. 202 npuBo-
[ATCHA CBELEHMS MO MCNONb30BaHMIO 3TOrO B1aa Kanvopos.

Hapy>kHble KonbLa YCTaHaBMMBAKOTCS C HEKOTOPbLIM 3a30PO0M,
TaK 4YTO HeoBXOANUMOCTM B MHCTPYMEHTax ansi COopKM 0BbI4HO
He BO3HMKAET. KOpnyc MOXHO HarpeTb, YTO B 3HAYUTENbHOM
Mepe 06erymT yCTaHOBKY.
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1. MOHTAX

3.1. MoHTaX NOALWNNHUKOB C LININHOAPUYECKUMIN
BHYTPEHHUMUN OTBEPCTUAMU
(1) NMpeccoBas nocagka
Cnocob nocagky ¢ MOMOLLbHO Mpecca WNPOKO MCMOosb-
3yeTcs npu MOHTaxe HebOoNbLIMX MOAWUMHMKOB.
BHavane nmokponTe TOHKMM CI0EM CMa3Ku MOBEPXHOCTb
conpsiraemMoro Bana, 4Tobbl yMeHbLUMTL Tpedyemoe Ans
NPEeCCOBOW NOCaOKN YCUINE.
3aTeM pacnofoXnTe MOHTaXKHbI MHCTPYMEHT Tak,
4TOObI OH YNMpancs BoO BHYTPEHHEE KOMbLO, Kak nokasa-
HO Ha pvic. 1.1. [ns HaoeXXHOM NOCaaKn 1 MpvbKMa nof-
LWWMHMKa K 3anfe4vnky Bana obecnedybTe MOCTOSAHHOE
[JABMIEHNE HA MOHTaXKHbBINA MHCTRYMEHT.
He npumMenanTe cnocob npeccoBon nNocagky Ha Ban
nyTeM OaBMEHVS HA Hapy>kKHble KOMblLa, MOCKOJIbKY 3TO
MOXXET BbI3BaTb MOBPEXAeHWe nogwmnHuka. Kpome
TOro, He NpPUMEeHANTe ONs YCTAHOBKM MPEeLM3UOHHbIX
MOALUMMHMKOB MOJIOTOK.
Y70 KacaeTcst pasbeMHbIX MOALUMMHUKOB, K MPUMEpY,
UANMMHOPUHECKNX PONIMKOBbLIX, MX BHYTPEHHUE N Hapy»K-
Hble KOJMbLia MOXXHO yCTaHaB/MBaTb Ha Basl U B KOPMYC
oTaenbHo. Mpu 1x cbopke 0cobo TLLATENBHO CneanTe 3a
Tem, 4ToObl NpPaBUsbHLIM 06PA30M BbIPOBHSTL BHYTPEH-
Hee 1 Hapy>Hoe KosbLa. HebpexxHas nnm rpybas coop-
Ka MOXeT NpuBecTU K obpa3oBaHMO LiapanunH Ha
MOBEPXHOCTSX KOHTaKTa Ka4eHus.

Puc. 1.1 lNpeccosas nocagka

BHYTPEHHEro KonbLa Punc. 1.2

PaclumpeHmre BHyTpeHHero AMameTpa, pm
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(2) Nl'opsiyasa nocapgka

Tak kak mpeccoBas Nocagka KpyrnHbIX MOALUMAHUKOB

TpebyeT 60AbLUMX YCUINIA, LUNPOKO NUCMOb3YETCSA METOL,

ropsidert nocagku. CHavana noAlWWMNHUK HarpesatoT,

YTOObI PACLUMPUTL BHYTPEHHEE KOMbLO Nepen TeM, Kak

yCTaHaB/MBaThb €ro Ha BaJl.

C nomoLLblo 3TOro MeTofa NpeooTBpallaeTcst Beposi-

TOCTb MPUIOXKEHNS K MOALLNMHMKAM YPE3MEPHOTO YCUINS

1 NOSIBNSIETCS BOSMOXHOCTb VX YCKOPEHHOMO MOHTaxKA.

PacwupeHne BHyTpeHHEro KofbLa B 3aBUCUMOCTU OT

TemnepaTypbl 1 pa3dMepa NMoALlunHMKa nokasaHo Ha

pwc.1.2.

MNpu ropsivent nocagke HeOHXoAMMO CobNaaTh Crneayto-

LMe Mepbl MPefOCTOPOXKHOCTU:

1. He HarpeBaiiTe nogwmnH1KN 6onblue, Yem go 120°C.

2. Harpente nogumnHmkm Ha 20°C — 30°C BbllLE MUHM-
MaJlbHOW, TPebyeMoln Ons CBOAHOrO MOHTaKa Temne-
paTypbl, Tak Kak B Te4yeHWe YCTaHOBKW BHyTpeHHee
KOMbLO HEMHOIO OXJ12OUTCS.

. [ocne MOHTaXka MOALLMMHNKIA, OXNaANBLUMCH, COXMYTCS
Kak B OCEBOM, TaK 1 B paavanbHOM HanpaBneHUsx.
Mo3ToMy NOALLMMHKK CReflyeT 3arHaTh [0 yropa B nneyo
Basia 1 3ahKCMPOBATb, YCTPAHMB Kakow Obl TO HI ObIIO
3a30p Mexay NoALLUMMHMKOM 1 NieYoM Basa.

Temnepatypa 1 TENOBOE pacLUpeHne BHYTPEHHEro KosbLia
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Puc. 1.3 HanpasneHue Harpy3ku ons paguanbHO-ynopHbIX
3.2. Mepbl npepoCcTOpPOXXHOCTU NPU MOHTaXe LIAPUKOBbIX NOSLINMHMKOB

papnanbHO-YNOPHbIX LWAPUKONOALWNNHUKOB
BcneacTarie KOHCTPYKTVIBHBIX OCOBEHHOCTEV papyasibHO-YMOPHbIN

x
Q <
LapnkKonogLnnHMK MOXKET BOCMPUHMMATL Harpy3kn TOJIbKO E> ﬁ

B OIHOM HanpasneHun. [103ToMy Mpu YCTAHOBKE paamalibHO- < <:IO 3
MOPHbIX LLIAPUKOMO/LLMMHIKOB Ha Bas 1 B KOPyC cnedyeT n3be-
ynop p ol pry Ay |
raTb NPUNOXKEHWST HArPY30K B HEBEPHOM HampaBieHNN. MoBpexnaeHne

Harpyaka, npuno)xeHHasi B HanpasneHum "x"
Py p P )

O6paTVITe ocoboe BHMMaHue Ha nopAaAnoK MHOropAagHoro
BbI3bIBAET MOBPEXAeHWE NoALLINMHNKA.

MOHTaXXa NnoAnNnHNKOB. ﬂpm KOMIMOHOBKax «CrnnHa K criHe»
N «UO K NinLy>» NoOpAOOK X YCTaHOBKK OT/INHaETCA.

Puc. 1.4 MOHTaXX KOMMNOHOBKM "cnnHa K crivHe"
— 2 nogwunnHuka
KomMnoHoBKa «CnuHa K CrnHe»:

® BanpeccyiiTe NOALMMHIIK B KOPTYC.

@ BakpenuTe yaepKMBatOLLYO KPbILLKY, 3afaBas Tem

cambIM mpegHaTar. _Flhngﬁ‘_,r,—l ||

® BcTaBbTe Ban BO BHYTpPEeHHEeEe KOJIbLIO 1 3aTAHUTE

KOHTPravky MOALUNMHMKA. }

Puc. 1.5 MoHTa)X KOMMOHOBKM "NnLO K Anuy" — 2 noglumnnHmka
KoMnoHoBKa «Muo K Nnuy»:

® BanpeccyiiTe NOALMMHIK B KOPTYC.

@ BakpenuTe yaepX1BatoLLYIO KPbILLKY, 3a0aBasi Tem [

cambIM MpeaHaTsr. —Y —|—Rﬁ:hg_

® BcTaBbTe Ban BO BHYTPEHHEE KOJIbLIO U 3aTAHNTE

KOHTPramky nogLmvnHmka.

Mpw pa3bopke N3MeHnUTe NOPSLOK ASUCTBIM Ha MPSIMO MPOTUBOMONOXKHBIA.
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1. MOHTAX

3.3. 3akpenneHne noawmnnHnKa Puc. 1.6 [edopmaums noBepXHOCTN JOPOXKUN Ka4YEHNS], Bbi3BaHHASA
(1) 3akpenneHue BHYTpeHHero KonbLa HPESMEPHON 3aTAKKON
BHyTpeHHee KoMbLO OBbIHHO 3aKpennstoT Ha Basy MOCPEL-

Y Ynepxwsatowas  bontbl
CTBOM 3aTAMMBaHWS KOHTPraky NOAWMIHMKE, cobnodas npu KpblLLKa (4 no3nuum)

3TOM MEPNEHAVKYNSPHOCTb MexXay pe3bbon 1 TopueBou HapyxHoe

KONbLO
MOBEPXHOCTLIO MOALLUMHUKOB, YTO SBNSETCS OYeHb BaXKHbLIM

ycnosmem. [axke ecnm TOYHOCTb Kak B3ATbIN B OTAENbHOCTA (o ) (o)

KOMMOHEHT SIBASIETCA OMTUMAasIbHOM, 3a30p MeXdy BasioM -’ -

1N KOHTPramkom MOXET MPUBECTU K OUEHUIO MOCNEeaHeN, T1um :t”m
B pe3ySibTare Yero Ba1 1 NoaLUMnHUK corHyTes. (Cm. Puc. 1.21, — —
cTp. 207). CnegoBaTenbHO, Ans obecnedeHns MOCTOAHHOM Mepen 3aTsKKoM Mocne 3aTsaxKu
TOYHOCTU X04a HeOOX0AMMa NOArOHKA.

OueHnBaemast 06NacTb

Kpome Toro, BaxkKHO 3aTsiHYTb KOHTPramky nofHOCTbIO, YTOObI Puc. 1.7 [edopmaums noBEpXHOCTN JOPOXKU Ka4EHNS, BbI3BAHHASA
YCTPaHUTb BCSKYIO BO3MOXHOCTb ee ocnabnerns. CeeneHns HPESMEPHON 3aTKKON
06 ONOPHOM MOMEHTE BPAaLLIEHWS ANt KOHTPraek NoaLLNHUKOB

npueoasiTcsa B Tabnumue 1.1. 3343aHHas (560 %Zlmumﬁ)
BennvnHa

CylecTByeT puCK pa3banaHCUpPOBKM BCNEACTBME TOPLIEBOM e

06paboTkM 1 BUEHMA KOHTPrankmn Unn HeboNbLLION HETOYHOCTU <) S

COMnpsbkeHns aetanein. B BbICOKOCKOPOCTHbIX 1 BbICOKOTOYHbIX < A '(—)U

LWNMHAENSAX CTaHOYHOrO 0B0PYA0BaHNSt LLUMPOKO MPUMEHSIOTCA

BTYJIKW, KOTOPbIE KPEnAT MOALWMHUK K Bay Npu nocagke ym )’“

OueHnBaemas 06nacTb

C CWJIbHbIM HaATAroM mMexXxay BasioM N OTBEPCTUEM BTYJIKW. (HapysHoe KonbLo)

OpHako, CryCcTs Kakoe-TO BPEMS, MpW HEMPEPbIBHOW 3KCMya- 33TKKa Ha 10 pm 3aTKKa Ha 50 pm
Taumn HaTar BTYNIKW HavMHaeT ocrabesaTb, BCNEACTBME Yero

ero Heo6XxoaMMOo NoABepraTk NEPUOANHECKON MPOBEPKE.

Puc. 1.8 [etopmaLys HapyHOro KonbLa ABYXPSAHOMO LMANHAPUYECKOrO
MNpun NCMOMB30BAHMM LLIMPOKOTO AVMCTAHLMOHHOMO KOJlbLA Mpw POSIMKOBOrO NOALIMIHMKA, BbI3BaHHAS YPE3MEPHOI 3aTHKKON

MHOMOPSIAHON KOMMOHOBKE PaavaibHO-YMOPHbIX LLIAPUKOMOA-
LLUMMAHUKOB U HAIHMM M3BbITOYHONO OMOPHONO MOMEHTA 3aTsK-
KU KOHTPramku, AUCTAHLIMOHHOE KOSMbLIO BHYTPEHHErO KoSbLia
MOXET 0ed)OPMUPOBATLCS 1 MOBBLICUTL MPEAHATAN BbilLE OXU-
[2aemMoro ypoBHsi. HeO6XOAMMO y4nTbIBaTb BEPOATHOCTb Takom
neopmaumn Npy 3afaHnm npegHaTsra.

BonTbl [
(8 noznuwin) ’II‘— 3aAaHHan BENNYMHA

(2) 3akpenneHue BHeLIHEro KonbLa |‘[
KpbilKa C 0TBEpCTUAMMA 415 GONTOB UCTONB3YETCH B OCHOBHOM Zé‘:ﬁu)';"':am”*a” A B
ANA 3aKPENNeHUs HapY>XXHOrO KOJbLA MOALMMHAKA B OCEBOM
HanpaeneHn. Ecnn 60T 3aTaHyTh YEPEecHyp CUIbHO, UMK e
HEPOBHO 3aTAHYTb KOMOUHALIMIO GOMTOB, TO HAPYXKHOE KOMbLIO MIPUNOKEHHbIA MOMEHT BpauieHus (H-cm)
NOOLMMHVKA MOXET AePOPMUPOBATLCS.

Hapy>kHoe Konbuo NN3020

0 1000 2000 3000 4000

K npumepy, Ha puc. 1.6 n3obpaxkeHa BeposiTHas Aedopmaums
BHELUHEro ArameTpa Hapy>XHOro Konblia, Bbl3BaHHas HepaBHO-
MEPHOW 3aTsKKOW OOMTOB KPbILLKW, MPU AaBAEHAN HA TOPLEBYIO
MOBEPXHOCTb HAPY>KHOMO KOJbLIA, KaK Ha HanpaBnstoLLee KosbLO.

|
N

(cTopoHa B)

|
iS

|
(o)}

Ha puc. 1.7 oTobpaxkeH npumep cnabon 3aTsxkkn 60NToB
KPbILLKN 4115 NOALMMHMKA (DUKCUPOBAHHOM OMOpbI, BbI3BaBLUEN
nedopMaLmio Hapy»XHOro KonbLiA.

HapYXHOr0 KONbLA, dm

|
co

/13meHeHne BHyTPeHHero AameTpa

s
o

(cTopoHa A)
Ha puc. 1.8 nokasaHa gedopmaumsi MOBEPXHOCTU OOPOXKKM

Ka4eHNst Hapy>KHOro KOnbLa, BbI3BaHHAS 3aTAXKOW OBYXPSAAHO-

ro LMIMHAPUHECKOrO POSIMKOBOMO MOALLUMMHMKA.

CteneHb gedopmMaumn 3aBMCUT OT 3a30pa ConpsiraeMbIx AeTa-
nen. PekoMeRayeTCs OTperynmpoBaTb 3a30p MEXOy KPbILLIKON
1 TOPLIEBOWM MOBEPXHOCTBLIO KOPMyca B AMana3oHe 3HadeHun OT
0,01 0o 0,05 MM, Mpexkae Yem MNOTHOCTHIO 3aKpyyMBaThL 60THI.
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Tabnmua 1.1 MOMEHT 3aTs)KKW KOHTPranku noawnnHika n 3a3op
MeXXy KPbILLKOW 1 KOPyCOM.

nyToenn pvaerp | CWIAZETG | SHieie woverta, | 3200p MOy
NOALWMINHMKA (MM) Kokpraitku (H) -M) 11 Kopnycom (MM)
6 2
8 1500 2
10 3
12 7
15 3000 8
17 9
20 17
25 4900 21
30 25
35 57
40 9 800 64
45 72
50 80 0.01
55 132 ~0.03
60 142
65 14 700 153
70 166
75 176
80 251
85 267
90 281
95 296
100 19 600 311
105 327
110 343
120 371
130 403
140 649
150 695
160 745
170 29400 796
180 841
190 886 0.03
200 932 -0.05
220 -
240 -
260 39 200 -
280 -
300 -

[Mpn yBEAMHEHNN MOCAAKM C HATArOM B YCNOBUSIX BbICOKOCKOPOCTHbBIX

pexmmonB HeO6XO,D,I/IMO noBbIWATb N BEJINYMHY MOMEHTa 3aTHAXXKN,

npunaraemMoro K KOHTpFaIZ Ke.

Cwuna 3aTsKkuy YNOPHO-paananbHOro wapunkonogwnnHnka onsa onop

LLIAPOBUNHTOBBIX Map A0/MKHa ObiTb 60/bLLE NpeaHaTara B 2,5-3 pasa.

B YpaBHeHue npeobpasoBaHMsa MOMeEHTa
3aTSHKKN KOHTPraku.

T=0.5F { d_ tan (p*+p)+d, u,t
[H-Mm]

3Ha4yeHnss MOMeHTa 3aTshKKW KOHTpramku B Tabnuue
paccuuTaHbl ¢ KoapduupmeHTom Tpenna 0,15.

T : MOMEeHT 3aTs>XKy KOHTpraky [H-mm]

F : Cwna 3atsxxku KoHTpramkuy [H]

d_ : OdheEKTMBHLIN OramMeTp KOHTPravku
[mm]

p* :Yron TpeHns NOBEPXHOCTY
KOHTpramkn p*=tan™ pg

Mg - KoahuupyeHT TpeHMs MoBepXxHOCTM
KOHTpraviku

d_ : OKBMBaNEHTHbI AMAMETP MOMEHTa
TPEHVSA MOBEPXHOCTY KOHTPravku (Mm)

M, :KoahdMUMEHT TpeHNsi MOBEPXHOCTY
KOHTpramku

£ :Yron ynpexpeHus rankm
B=tan™' (rpag /(3,142-dp))

M YpaBHEHNE NOBbILIEHWS YCUANSA

K=u-pm-7-d-B [H]

_ E Ad (1-K)(1-k?)
Po= 5 Tk ke

K KoadhuumeHT TpeHns Ha nocago4Hon
nosepxHocTn [=0.12]

p _ : JaBneHne nosepxHocTy [MI1a]

d : Owametp Bana [Mm]

B : WwupwuHa nogimnHuka [Mm]

A4d : OhdekTnBHBbIN HaTAr [MM]

E : Mopynb ynpyroctu ctanu [Mla]

k : CteneHb ToNWWHbI CTeHKN (k=d/D,)

D. : OnameTp OOPOXKU Ka4eHUs
BHYTPEHHEro KosbLa [Mm]

k_ : CTeneHb TONLWLMHbI CTEHKMN
nonoro Bana (k,=d,/d)

d, : OnameTp OTBEpPCTWS NOM0ro Bana [Mm]
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1. MOHTAX

3.4. MoHTaX UMANHAPUYECKNX POJSIMKOBbIX MOAWNMHUKOB Puc. 1.9 Kann6p GN

(1) UsmepeHune paguanbHoro sasopa LUndep6natHbiii OcHOBHOE Kperiene Kopnyca
LWIMHAPUYECKOro POSIMKOBOIo NMOALLUMHUKA Juaukaicy

Kopnyc kann6pa

Kannbp GN — 3TO MHCTPYMEHT, NpefHa3Ha4YeHHbIN 4151 NOATOHKN e

KOHNYECKOIro XBOCTOBMKaA BaJla K KOHMYECKOMY BHYTPEHHEMY PykoaTka
OTBEPCTUIO NoALIUMNHMKa NPy yCTaHOBKE LUMNTMHOPVNYECKOIrO

POMKOBOro NoALnnHMKa ¢ KOHN4YeCKIM BHYTPEHHM OTBEPCTUEM

Ha WNUHOeNb MexaHn4ecKoro crtanka. [locne YCTaHOBKWN

kammbp GN 1Cnonb3yeTcs A1 TOYHOMO KOHTPOSIS padnanbHoro

CTpenouHbIn

BHYTPEHHEro 3asopa noalwmnHnKa. [JaHHbIA UHCTPYMEHT 0OCO- perynarop

BOeHHO ahPEKTMBEH MPU MPOBEAEHNN 3AMEPOB Y LIMANHAPU-
YECKOro POMMKOMOALLMMHMKA C paanaibHbIM NPeaHaTAroM. YCTaHOBOUHbIA BUHT

Ha puc. 1.9 nokasaHbl cocTasHble YacTu kanmbpa GN.

Puc. 1.10 YcTaHoBKa LUMANHAPUYECKOro

kanuépa Ha Hynb
Cnoco6 npumeHeHus kanubpa GN

@ YcTaHOBKa HapYy>XHOIro KoJibLia B KOPMyc
Pekomenayemas nocafka Mexxay Hapy>KHbIM KOMbLIOM 1 KOPMyCOM
COCTaBNsAET:

3a30p 2 MKM — HaTar 2 MKM

@ YcTaHOBKA LMAMHAPUYECKOro Kannubpa Ha Hyfb
Y6eantech, 4TO Y HAPY>KHOrO Kosbla (BCTaBNEHHONO B KOPMYC),
BHYTPEHHErO KoJfblLa 1 Bana ofuHakoBasd TemnepaTtypa. 3aTem
N3MepbTe BHYTPEHHWUI OVAMETD HapyXHOro Kofblia B YeTbIpex Mn
6onee pasHbix Toykax. Onpenennute cpegHee 3HaAYEHWE U3MEPEHUI
1N YCTaHOBUTE LIMNIMHOPUHECKMA Kannbp Ha Hynb (puc. 1.10).

® PerynupoBka BnucaHHoro guametpa kannbpa GN

OcnabbTe 60NT OCHOBHOrO KpenneHus kopnyca kanubpa GN.

[punoxute UUANHAPUYECKUI Kanmbp K MOBEPXHOCTU BMUCAHHOMO

anametpa kannbpa GN 1 oTperynmpymnTe yCTaHOBOYHbINA BUHT 00

HYNeBOro 3HadeHus Ha uudepbnarte LUUAMHOPUYECKOro kanubpa

(Cm. atan @). Kanubp GN crnemnyeT Mcrnonb3oBaTh B BEPTVKAIbHOM

MOJTIOXKEHNN BO M30EXaHVE HETOYHOCTEW, KOTOPbIE MOTYT BO3HUKHYTb

BCNEACTBIE Beca Camoro kanmopa. Puc. 1.11 PerynnpoBka BnMcaHHOro gnamerpa
kannbpa GN

@ KoppektupoBka kanué6pa GN

MpuMeHsis noyYeHHble B xoae atana @ pesynbTaThl, UCMOMb3ynTe

CTPENOYHBIN Perynsatop Ha umdepbnaTtHOM MHAMKaTope ANAS TOro,

4TOObLI NepeBecTn CTpenky kannbpa GN B 06nacTb KpacHOW OTMETKM

N TEM CaMbIM OTKOPPEKTMPOBaTb Kambp. YbeanTech, YTO KOpOTKast

CTpesnka Ha undepbnarte HaxogmuTCs B parioHe umdpbl 2.

(KoppekTrpoBka kannbpa BBOAUT MOMPaBKy Ha ynpyryto AedopmMaimio

ponvka bnarogaps U3MepeHuo OaBneHUsa Ha kanubp. BenuymHa

KOPPEKTUPOBKIN KOHKPETHOIO Kanvbpa onpeaensieTcs Npun rnocTaBke).
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Yactb 1 YacTb 2 ‘ YacTtb 3 ‘ YacTtb 4

Yactb 5 ‘ l-IaCT|:6 ‘ YacTtb 7 ‘ YacTb 8

® MoHTaX BHYTPEHHero KosbLa

YcTaHoBUTe BHYTpPEHHee KOJbLIO Ha BaJl U Clierka 3ataHuTe KOHTpFaI7IKy.
K 3TOMy MOMEHTY MOALMMHUKA OOMKHbI OblTb OYULLIEHDBI, HO €Lle He
MOKPbITbI CJIOEM CMa3KWN.

® YcraHoBka Kanu6pa GN

OTperynunpyinTe ycTaHOBO4YHbIN BUHT Ha kaimbpe GN (0,2 — 0,3 MM Ha
uncbepbnate) ona pasbpoca 3HaAYeHUI KPYroBoW LLKasbl Ha Kanvbpe
GN. Kannbp GN pacnonoxeH B LEHTPEe BHYTPEHHEro Kofbla,
a YCTaHOBOYHbIN BUHT OCnabneH.

@ CHATMe noKasaHuiA WKarbl

B 3TOT MOMEHT HY>KHO CHSTb MokasaHua Lwkanbl uudepbnaTtHoro
nHankarTopa kanubpa GN.

Mpumep 1: MNonycaBur KpyroBow LKasbl C Hyf1s MO HYacOBOW CTPeSke
0603Ha4aEeT MOSIOXKNTENBHBIV 3a30p.

Mpumep 2: MonycaBur KpyroBOW wWKanbl C HYNs NpOTMB 4acOBOW
CTPenkn 0603Ha4aeT OTpuLaTENbHbIA 3a30p.

Mpumep 1: Ecnn ctpenka Mpumep 2: Ecnn cTpenka
nokasbiBaeT Ha uudpy "4" nokasblBaeT Ha uudpy "2"

B HanpasfieH MO YaCcoBOW B HaNpaBJfiIeHUN NPOTUB YacOBOW
CTpenke, TO BENMYMHA PaguanbHoro CTPENKY, TO BENMYMHA PagnanbHoro
3a3opa pasHsieTcs +0,002 Mm 3asopa pasHsieTcs —0,001 mm

Perynupoeka

B pornonHeHve K OeicTBUSM, yKasaHHbIM B oTare ®, ncnonbayirte BuHT
onga pasbpoca kpyrosow Lwkansl kannépa GN. BeiHbTe kanubp n3
BHYTPEHHEro KosbLa U 3aKpyTUTe KOHTPrarky. Mostopsite atansi ¢ ®
no 0O Tex Mop, Noka Ha wkane umdepbnaTtHoro nHankaropa He
NOSIBATCSA LIeNIEBOE 3Ha4YeHNe 3a30pa.

® HacTtpoiika gucTaHUMOHHOro Konbua

MamepbTe 3a30p Mexay OypTMKOM Bana U TOPLIEBOM MOBEPXHOCTLIO
CTOPOHbI 6onbloro avametpa noawmnHka NN3OXXKR, ncnonbays
MAUTOYHBIN Kannbp. CHUMUTE M3MepeHnst B Bonee 4eM Tpex TodKax
OKPY>XHOCTW ANS NOSlyYEeHUS] CPEAHEr0 3HAYEHUSA N OKOHYaTENIbHOWN
LWMPWHBI ANCTaHUMOHHOIO KOMbL@ A5t 3TOr0 3Ha4eHs.

Puc. 1.12 MoHTax BHYTPEeHHero KonbLa

Puc. 1.13 YcTtaHoBka kannbpa GN

Puc. 1.14 CHaTue nokasaHui WwKanbl

Puc. 1.15 VamepeHne WmpuHbl ANCTaHLMOHHOIO
KonbLa
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1. MOHTAX

(2) U3mepeHne pagmanbHOro 3asopa LWIMHAPUYECKUX POJIMKOBbIX NOALWMMHUKOB (6e3 npumeHeHus kanubpa GN)
Ecnm Bbl He ncnonbayeTe kanmbp GN, Heo6xoaMMOo OTPerynMpoBaTh LUMPUHY AUCTaHLIMOHHOIO KOJbLia C YHETOM CEytoLLMX ABYX
rnapamMeTpOB:

- OxaTve gnameTpa JOPOXKKN KaYeHUsT Hapy>KHOMO KOJbLia BCIEACTBUE YCTaHOBKM B KOPMYC ( Are )

- Paclwmpenne gnameTpa OOPOXKKM KaveHNst BHYTPEHHErO KOJbLIa BCEACTBME MOCAAKN, YTO BKITKOHAET N KOIPHULIMEHT MOSIOro

Bana ( 4r)

M Boiuucnexue Ar
OKOH4YaTesbHbIN pasmep AUCTaHUMOHHOIO Korbla (L,), MCronb3yemblid Ana 3adaHust pagnanibHoro 3asopa Ar, nocne coopku,
MOXXHO paccymTaThb CeayroLmmM 0bpasoM:

L=L-K (4r —Ar+A4r )

Tabnuua 1.2 KoadduumeHT nonoro sana

1 KoappuumeHT K o
Koot La : OKoHYaTesbHbIN pasmMep OUCTaHUMOHHOMO KoJbLa AJis 3aaaHus
03 NUNEHT
nonoro eana k, KoatdpuumeHt K paguanbHOro 3asopa nocne c6opkm
45-55% 14 L : LLnpuHa nnnto4Horo kannépa (pesynstar nsmepeHunin atana ® ,
onncaHHoro Ha cTp. 205.
55-65% 15 p- 205
Arm : [BM>KEeHMe Hapy>XKHOro KosbLa B paguanbHOM HanpasieHun
65-75% 16 _
(pesynbTat n3mepennin atana @, onucaHHoro Ha cTp. 205.)
Ar : PapguansHoii 3a30p nocne c60pku
Are : Cxartue gnameTpa JOPOXKKN KaveHUst Hapy>KHOro KonbLa
B BblyucneHve Are BC/ieACTB/E Nocaaku

K KoadduumeHT (MpeobpasoBaHHOE 3HaYeHNe, BKIOYatoLLee
cXaTue nosioro Bana nog, 1/12 KoHn4eckoe otTeBepcTyre)
ko, :A/Bx100

A: BHyTpeHHUIA guameTp Bana

4r,=(D,—D)xh

e

- B: BHelHWin gnameTp Bana
korpa Ar, = 0 npumem Ar =0

Dh : BHyTpeHHWIA guameTp Kopnyca

D : BHelHW gnameTp Hapy>KHOro KonbLa (CM. BEAOMOCTb
BXO[HOMO KOHTPOJIS MOALLMIMHUKA)

h : CTeneHb cxxatus guameTpa AOPOXKKU KaYeHUsi Hapy>KHOro
KonbLa
(0.62 pns nogwmnHukos cepuin NN30 1 N10)
(0.7 pna nogumnHukos cepuin NN39 n NN49)
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NamepeHne paguanbHoro 3asopa Ar, Puc. 1.16 MoHTaxK Hapy>XHOro KosbLia

® YcTaHOBUTE BHYTPEHHEee KOMbLO Ha KOHUYECKWUI
y4acTok Bana. (Ha aTon ctaguv crnefyert ypanvTb Lndep6RaTHbIA MHANKATOD
CMa3Ky C KOHWUHECKOrO y4acTKa Bana v BHYTPEHHel MANTOYHbIN KNP
NOBEPXHOCTU BHYTPEHHEro KOoJiblla C MOMOLLbIO i 7
OpraHM4YeCcKoro PacTBOPUTENS.) L

@ Pacnonoxute Hapy)XHOe KObLO Ha OMuCaHHOoW %« YCTaHOBKa Npu Nerkom
PONMKaMN OKPY>KHOCTU 1 MPUMEHUTE LinbepbnaTHbiii ﬁZﬂZﬁiﬁmm
VHOVKATOP K BHELLHEMY O1amMeTpy Hapy»KHOIo KoJibLa. __\['POMEXYTOHHOTO KonbLa

® 3aTaHuTe OUCTaHLMOHHOE KOJMbLO U KOHTPrarky ans

paclmvpeHnst BHyTPeHHero kosbLia (Puc. 1.16).
Puc. 1.17 W3mepeHne oBmxXeHus Hapy>KHOro KosbLa

@ TlMonpuraiiTe Hapy>KHOE KOMbLIO BBEPX-BHW3 1 3amMepbTe
paguanbHoe OBWKEHWE HaPYXXHOMO KoJbLia C MoMo-
wpto uncbepdbnatHoro nHamkartopa (¥'). MNMosTopsnTe c
aTanbl @ n @ go Tex Nop, Moka 3a3op Hapy>XHOMo 3
Konbua (Ar,_ ) He MPUMET 3HaYeHVie, NPUBNN3NTENLHO U /
paBHoe 0,005 MM (*9) (Puc. 1.17).

Lincdbep6natHbIv MHANKATOP

N

MM, U3MePbTe PacCTosHME OT Mnfeya Bana oo TopLue-
BOW MOBEPXHOCTU BHYTPEHHEro konbla (Pasmep L),
MNCMNOMb3YS MANTOYHBIN Kanubp 1 TonwmHomep (+9) Ponnk

® Korpa 3HaveHve Ar_ 6yaeT npubnmautensHo 0,005 I

(Pwc. 1.18). BHYTpeHHee KOnbLo Hapy>kHoe KoNbLio

[MpumedaHns:

(*) Ecnn n3mepeHne 3aiMeT CMLLIKOM MHOIO BpeMeHW, Temnepartypa
Hapy>KHOrO KofbLia MOXET MOAHATECS A0 TemrepaTypbl Tena, YTo
noBssie4eT 3a cobon OWNOKY B M3MepeHusx. [Ans nponsseneHns
ObICTPOrO 3aMepa PEKOMEHAYETCS MCMOMb30BaTb MepyaTKu.

(*2) Ecnun 3a30p Mosly4aeTcst CAMLWKOM HOSbLUMM, Hapy>KHOE KOSbLIO Mpu
Ha[aBNVBaHWM Ha HErO PYKOW MOXET AedopMMpPOBaTLCS B 3SMNC.
OTO noBne4veT 3a cobor oWmnbKy B naMepeHusix. CnegosartenbHo,

Puc. 1.18 13mepeHune WpuHbI Npu NOMOLLM NANTOYHOrO Kannbpa

Mpremnembin Henpremnembin
npriemneMbIM SBASeTCs 3HaqeHve 3asopa 0,005 Mm (0,005 MM — 370 ANANa30H Anst ANANa30H Anst
LieneBoe 3HaveHune, Ho fonyctuma v BennymHa 0,001 — 0,002 Mm). YCTaHOBKM YCTaHOBKM

(*%) BHa4yeHne napameTtpa L, M3MepsieTcs CleayloumMm ob6pasoMm: NANTOYHOTO NANTOYHOTO

Kanmoépa Kanmépa

NANTOYHBIN KanMbp BCTaBNSETCH B JIEBYIO MOJIOBMHY obnacTu,
nokasaHHyto Ha puc. 1.18. (/IamepeHre Bo3MOXHO Gnarogaps
BO3HVKHOBEHWIO Hak/loHa Mexay OypTMKOM Bana v TopueBoW
MOBEPXHOCTBIO BHYTPEHHErO KOJbLA).

(Mpvmep BblHYMCIEHNS)

BagaHue 3HaqeHVst pagmansHoro 3asopa Ar = —0.002 mm ans nogwmnHmka NN3020MBKR nocne c6opku.

CxaTve gnametpa AOPOXK/ Ka4eHMs HapYy>KHOrO KOMbLia BCIEACTBUE MOVMEHEHNS:
Ar, =—-0.004 (Hatsr)  (Korma Ar, 2 0 npumem Ar, = 0)
[BrxeHyvie Hapy>KHOrO KOMbLIA (3Ha4eHMe 3MEePEHS, MPOBOAUMOrO Ha aTarne @): Ar = 0.007 mm

LLInprHa namto4Horo kanmbpa (3Ha4eHne n3mepeHns, MpoBoanMOoro Ha stane ®): L = 20.55 mm

OkoHYaTenbHbIN pasgMep LLUIMPUHBI MPOMEXYTOYHOrO Korbla L, = 20.55-15 x (0.007- (-0.002)-0.004)
=20.55-0.075
=20.475

O6partuTe BHUMaHUE Ha 3HaKM
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1. MOHTAX

3.5. HanonHeHne KOHCUCTEHTHOW CMa3KOoW

Onepau,vm HanoJIHeHnsA NoAWNnHNKOB
CMa3KOoW NOCsie OYUCTKN
Bo Bpems HavanbHoM 0bkaTky NMoaLMnH1Ka TemnepaTypa
MOXET PEe3KO MOAHATLCS M3-3a HenpaBUIbHOrO Haros-
HEeHWs1 NOALLIVMHNKOB CMasKol. OTO MOXET MpUBECTU
K YOMHEHUIO Neproda npupaboTky, a Takxke 3aefaHunto
1 MOBPEXAEHMIO MOALLNMHMKOB. [paBuibHOE BbIMOSHEHME
onepauun no HamoHEeHWIO NOALNMHUKOB CMa304HbIM
MarepranoM 1 UCNoNb30BaHVe HaONeXallero Konm4ectea
cmaskm TpedyeT 0coboro BHMMaHMS.
PekomeHayeTcs cneaytoLmin NopsaoK AeNCTBIN:

1. NpeaBapuTenbHbIR OCMOTP

Y[OOCTOBEPbTECH B TOM, YTO Ha BHYTPEHHMX YacTax
MOALNMAHUKA HET HUKAKMX MOCTOPOHHUX BELLECTB.
MOAWMMHUKA G5 BANIOB BbICOKOCKOPOCTHBIX LUMMH-
Oenen cnegyet OYNCTUTb, 06E3KNPUTL U HAMOMHUTD
KOHCUCTEHTHOW CMaskown. YTo KacaeTcsa moaLmnHu-
KOB 07191 APYIrMX MPUMEHEHWNA, HEOOXOAMMO YOaNuUTb
C WX BHYTPEHHUX MOBEPXHOCTEN aHTUKOPPO3UIMHOE
CPEACTBO.

2. YcTpoicTea ons HaHECEHNS] MacCsiHOIO Clost
[N TOYHOro HaHECEHWS MacnSHOMO COSA UCNONB3YNTe
cneumanbHO NpeaHasHaqYeHHoe AJ1si STOro YCTPOMCTBO,
Hanpumep, NNacTUKOBYIO LWNpUL-MacnieHky. [lo
BO3MOXXHOCTU, WUCMONb3ynTe [03aTop, KOTOPbIN
no3BonseT nogaBaTb B NOAWWAHUK TO4YHOE
KONMMYECTBO CMa3KW.

3. KonnyecTtBo cmasku
PekomeHayeMble 06beMbl 3aknadbiBaHUs KOHCU-
CTEHTHOWM CMa3KW AN MPEeLUM3NOHHbIX NOALUNMHNKOB:
PagvanbHO-ynopHble LLAapUKOBbIE MOALVMHUKLA 4115
WNUHAENEN BbICOKOCKOPOCTHbBIX MeXaHU4eCKnX
cTaHkoB: 15% + 2% BHYTPEHHEro MPOCTPaHCTBA,;
LnnnHpgpuyeckmne poiMKoBblE NOAWWMHUKA OAS
WNUHAENEN BbICOKOCKOPOCTHbBIX MeXaHU4eCKnX
cTaHkoB: 10% + 2% BHYTPEHHEro MPOCTPaHCTBA.
LLlaprkoBble mogwvnHukn ons apuratenen: ot 20%
00 30% BHYTPEHHErO MPOCTPAaHCTBA.
PekomeHayemMble 06beMbl KOHCUCTEHTHOM CMasKu
018 Pasnn4YHbIX TUMNOB M HOMEPOB MOALUNMHUKOB
npusoaaTCA Ha cTp. 175.

B MeTop HanosIHEHNs1 CMa3KOoW LLAaPUKOBbIX

noaLwnnHUKOB

(1) PaBHOMEPHO HaHeCUTEe CMaskKy MexAay Luapukamu.
Mpy HaNMYMM HanpaBNSEMOro Hapy>HbIM KOJIbLOM
cenaparopa (Hanpumep, U3roToBIEHHOIO 13 hEHOO-
anbaernagHoro nonmmepa) HaHecuTe TOHKUMN CIoWn
CMa3Ku Ha HanpaBSEMYHO MOBEPXHOCTb.

(2) MoBpalwanTe NOAWNMHUK PyKOW, 4TObbl cMa3ska
paBHOMEPHO flerna Ha MOBEepPXHOCTU AOPOXEK
Ka4eHsl, LLap1KOB 1 cenaparopa.
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B MeTtop, HaNoONHEHUs1 CMa3KOoW LWITMHAPUYECKNX

PONMNKOBbLIX MOALLNMHNKOB

(1)HanecuTe npumepHo 80% obbema CMasku Ha
MOBEPXHOCTb Ka4YeHUs1 POJIMKOB PaBHOMEPHbLIM
cnoem. He crnefyeT HaHOCUTb Ype3MepHOe Konmye-
CTBO CMa3Ku Ha BHYTPEHHIOKO MOBEPXHOCTb cenapa-
Topa. KOHCUCTeHTHas cMadka Ha BHYTPEHHEN NoBepX-
HOCTK cenapaTopa C TPyAOM PacxoguTcst B TeHeHue
nepvopa NpupadboTKK; 3TO MOXKET MOBMEYb 32 COOOM
PEe3Koe MOBbILIEHWE TeMMepaTypbl UK YAIMHEHNE
nepuoga NpupadoTKu.

(2) MokponTe TOHKMM CNOEM CMasKu MOBEPXHOCTU
PONMKOB, BK/KOYasi TOPLEBbIE MOBEPXHOCTU, TOYKM
KOHTaKTa cenaparopa 1 KPOMKU MOBEPXHOCTEN BCEX
yrnybneHun cenaparopa.

(8) ToHkMM cnoem 13 ocTaBlumMxcs 20% CMa3Ku NOKPOoWTe
MOBEPXHOCTb AOPOXKM Ka4EHWUsT HAPY>KHOrO KOnbLa.

Puc. 1.19 HanonHeHHbI cmaskoi
papuanbHO-YNOPHbIN LLAPYKOBbII
NOALUNMHUK

Puc. 1.20 HanosnHeHHbI cMasKoii
LMNVHAPUYECKUA POSIMKOBbIN
MOALUNMHNK



‘ l43c-n;6 ‘

4. OCMOTp nocne MoHTa)a 3: KOHLEHTPUYHOCTb ThISIbBHOM CTOPOHBI KOpryca B npe-

4.1. To4HOCTb 06paboTKN Aenax 0,010 Mm nw veree.

HpaBI/IJ'IbHOCTb MOHTaXXa 1 CBA3AaHHbIX C HUM onepau,wh ABNA-

Ecnn atnx nokazarenen TO4YHOCTU JOCTUHb HEBO3MOXKHO,
eTCsa 00A3aTeNbHbIM YCIOBUEM TOYHOCTU U YETKOCTU PaboThl

. ,El,eMOHTI/IpyI7ITe NOALLMMHUKN 1 CHOBa MpoBepbTe TOYHOCTb
wnmHaenen CtTaHo4YHoOro oGopynosaHm.

conpsraemblx geTanen.

1: BrueHre NOBEPXHOCTN HAPY>XXHOMO KoJiblLia OTHOCK-

TeNbHO [OPOXKN KaydeHusd paguanibHO-ynopHOro Puc. 1.21 HaknoH KOHTpraiiki Bana
LLIAPUKOBOMO MOALLINMAHMKA B COOPKE.

[poBeanTe KOPPEKTUPOBKY MONOXEHUS MOALLUMMHU-

ka Ha 0,002 MM (M1 MeHee), MOCTYKMBasA crieumanb-
HbIM MHCTPYMEHTOM MO MOBEPXHOCTU HAPY>KHOrO ( :)
KosbLa.

2: OTKNOHEHWe OT NEPNEeHaMKYNSAPHOCTU 0bpasytoLLei
HapPY>XHOW MOBEPXHOCTN OTHOCUTENBHO ©a30BOM TOP-
LIeBON MOBEPXHOCTU HApY>KHOro KosbLia paavanbHo- CABNHLTE raiiky

3aecb.

YMOPHOIO LLIAPUKOMOALLIMMHMKA.
[MNpoBeanTe KoppekTnpoBky Ha 0,005 MM (Man
MEHee€), HaKOHAS KOHTPramky (cm. puc. 1.21).

Puc. 1.22 To4HOCTb 06paboTKM LUNMHAENS MEXaHNYECKOrO CTaHKa

BpaleHvie Bana

< Q

BpatleHne 1 "
HApy>XHOro
KonbLa <
NoALWNMHMKA
YnepXxnsarowias N
KPbILLKA Kopnyc
brieHne NoBepxXHOCTN HApY>XHOro OTKNOHeHWe OT NeprneHANKYNAPHOCT 06pasytoLLen
KO/1bLIa OTHOCMTENBHO AOPOXKKM HAPY>XHOV NOBEPXHOCTW OTHOCUTENbHO 633080V KOHLIeHTPUYHOCTb TbIIbHOW CTOPOHbI
KayeHus paananbHO-yNnopHoro TOPLIeBON NOBEPXHOCTV HAPY>KHOT0 KONbLA Kopnyca

LLIAPMUKOBOro NoALUMNHNKG B C60DKE PaAlaNbHO-YNOPHOro WapruKoBOro NoALINMNHNKA
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1. MOHTAX

4.2. KOHTpOnb npegHaTtAra nocsie MOHTaXKa NoALwnnHmuKa

Ecnn npegHatsar noAwmnHMka KavyeHust MoBbILWEH, YBENMYMBAETCSA ero »XXeCTKOCTb, HO TakXXe MOBbIWAeTCs U YPOBEHb
TEMNOBbIAENEHVS, a B KPaHUX CllyHasix MOXET BO3HMKaTb 3aefaHve. CrenosatenbHo, HEOOX0AMMO TLIATENbHO CNeauTb 3a TeM,
4TOObI MpeaHaTsr OnTMMarbHbIM 06Pa3oM OTBeYasl YCNOBUSIM aKcryataumi. MeTton, nsmeperust npeaHaTsra ons paguansHo-
YMOPHOrO LLIAPVMKOBOr0 MOALIMMHMKA OnucaH Huke. MpeaHaTar UMIMHOPUYECKOro PONMKOBOMO MOALUMMHMKA pPeKoMeHayeTCs
KOHTPOMMPOBaTb MOCPEACTBOM UCMONb30BaHNA kannbpa GN B npouecce cOopku (CM. CTp. 202).

I/IsmepeHme npeaHarsara pagnasibHO-yrnopHoOro wapmnkKkosoro noglvunHnKa
CyLLl,eCTByeT TP METOAA NPOBEPKN npefHatTAara noglnnHNKOB Nnocsie X yCTaHOBKU Ha BaJl CTaHKa: MeTo[d Ha4aslbHOro MOMeHTa
BpalLLeHnA, MeTof OCEBOW CTaTUHECKOWN XXECTKOCTU 1 METOL, COBCTBEHHOM 4aCTOTbl.

O6006LLEHHbIE XapPaKTEPUCTNKK 3TUX METOOOB NPUBOAATCS B Tabnuue 1.3.

Tabnuua 1.3

MeTopa Ha4yanbHOro MOMEHTa BpalleHust MeTopn 0ceBOI CTaTN4EeCKOM XXECTKOCTU MeTopn co6CTBEHHOWN YacTOThI
]
@ Wcnonb3yeTtcs B cnyyae 60MbLLOro
[$]
qEJI' npepHarsra. Wcnonb3yeTcs B crny4ae nerkoro Bbicokass TOMHOCTb U3MEPEHUSI.
2 | Mpu BbicOKOM HavabHOM MOMEHTE npepHartsra. Xopoluasi NOBTOPSIEMOCTb.
= BpAaLLeHMs MOrPELLHOCTb N3MEPEHS
£ | sBnsetcs HeGONLLION.
s He nopgxopuT ans nerkoro npepHarsra. He nopxoput ans 6onblioro npepHarsra.
5 MpU HN3KOM HaYaNbHOM MOMEHTE [MpucnocobneHve ons Harpy>keHns UMeeT He cnepgyeT nrHopmpoBaTb BnusiHue
'g BpALLEHWS MOrPeLLIHOCTb N3MEPEeHIst C/MLLIKOM KPYMHbIE Pa3MepPb|. (hMKCMPOBaHHOIO MONOXXEHUS
g BE/MKA. Jlerko nogBepraeTcs BO3AENCTBUO wnuHaens.
£ nehopmaLim CMEXHbIX KOMMOHEHTOB,

NCKItoHast MOALLUMMHNKM.

Puc. 1.23 MeTtop Ha4YanbHOro MOMeHTa BpaLLeHns

[aT4ymk MOMeHTa
BpaLleHus

(1) MeTop, Ha4albHOro0 MOMEHTA BpaLLEHUS

[XapakTepucTuka]l Viamepetme

HavaJIbHOro
MOMeHTa
BpalleHnsa

]

MoALUMNHNKA AN BEICOKOCKOPOCTHbIX LUIMMHAENEV BanoB Kopnyc
CTaHO4HOrO 0B6OPYAOBAHMA HaCTO UCTIONL3YIOTCA C NErkUM
MPEAHaTAroM, Tak YTO HadanbHbI MOMEHT BpaLLeHNs OKa-

3bIBAETCH HU3KMM, a MOMPELUHOCTb U3MEPEHWIN — BbICOKOW.

-

[MeTopg]
3HayeHne HavYanbHOro MOMeHTa BpalleHWst nonyyatoT

B OCHOBHOM MOCPEACTBOM U3MEPEHNSA TaHreHLManbHOro
ycunus (cMm. puc. 1.23).

BennuuHy npepHaTsara paccumMTbIBAIOT, NOMb3YACh OTHOLLE- Pvic. 1.24 B3auMOCBS3b Ha4anbHOro MOMEHTa BpaLLeHUs!

HMeM Mexay 3amMepeHHbIM MOMEHTOM BpallleH A 1 npenHa- 1 npegHatsara

TArOM (CM. puc. 1.24). « 30 ‘ ‘
s
P 55 | Komnoroska DB, pd
y . E) —
Mpn HeyCTOMYMBOCTM BO BPEMSI M3MEPEHWI CNosi CMasKu g 65BNR10STYN /
o A
B 001aCTV KOHTaKTa Ka4deHns MponexoauT npumnaHme. E AZO
o =
(BpaLLeHre He Ha4YMHaeTCs gaxke NpuW TaHreHUmanbHOM yeu- =215
=L
NN, Y HAYMHAETCSt BHE3aMNMHO MPU MOCTENEHHOM YBENMYEHNN =10
0
I
3TOro yemnusi.) MoMeHT BpalLLleHus NMpu Taknx 0BCTosTeNb- ::: s _
CTBax UMEET TeHAEHLWIIO ObiTb BblLLe PACHETHOMO, U pe3ybTar Z
T o
OTOro N3NNLLHEro N3MepeHna cnenyet NCKMtHNTb. 100 200 300 400 500 600 700

MpepHaTsr nocne c6opkmn (H)
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‘ LlaCTb6 ‘

(2) MeTop, oceBoOl CTaTUHECKOW XXECTKOCTU Puvc. 1.25 MeTop 0CeBOii CTaTN4eCKO XECTKOCTH
[XapakTepucTtukal Kopnyc
[Mpn BbICOKOM OCEBOWM »XECTKOCTU MOALLNMHMKA HeobXoan- / Biei
MOe AN M3MEPEHMs OCEeBOE YCUMe CTaHOBUTCH O4YEHb /—
BoMbLUNM, BCNEACTBME YEro MosiBNSEeTCA He0O6X0AMMOCTb Ocesas
B mpucnocobneHnn gna HarpyxxeHus. (Mpumep: ecnu oce- FENIRRE ) - - — ]
Bas »XeCTKOCTb paBHsieTca 200 H/MkM, To onsa casura Ll,mqaepﬁgambm 5

NHONKAaT! an

B 10MKM TpebyeTcs Harpyska B 2 000 H.) = P i N
Mpu 60nbLWON Harpy3ke W3MEPEHUS MOMUMO YMpPYroMn
LePopMaLWM BHYTPEHHEM YacTV MOAMMHMKA BO3HUKAIOT Puc. 1.26 B3aumocBsi3b Mexay CMELLiEHMEM MO OcK

. . 1 npegsapuTenbHON Harpyskom
3P heKTbI MOBEPXHOCTHOM 1 yNpyron AedopmaLim conps- peAsap Py

< = 0.025
>KEHHbIX AeTanen. 3aMmepeHHas XXeCTKOCTb MMEET TEHAEHUMIO = KomnoHoska
5 , = 002 | 65BNR10STYN
bITb HVDKE TEOPETUYECKOrO 3HAYEHNsI; YacTO BO3HUKAKOT 5 MpeaHarsr nocne
o) C60pKI/I — 250 H
OLLNOKN. o 0015 — 08
c 550 H
2 o001
o
MeTo, o
[ JJ.] g 0.005
K Bany npunaraeTcs oceBasd Harpyska, U Ans NonyyYeHus s
O 0 i
BENNYMHbI MPEeaHaTAra BblHUCASETCA CMELLEHME Bana no 0 500 1000 1500 2000
ocu (cm. puc. 1.25 1 1.26). OceBas Harpyska (H)

. Puc. 1.27 MeTop cob6CTBEHHOIN 4acTOoThl
(3) MeTop, cob6CcTBEHHOI YacTOThI

Kopnyc

[XapakTepucTtukal
Hatumnk Bsi
|/I3MepeH|/1e HyBCTBUTENIbHOCTW MPON3BOANTCA Ny4lle yCKOpeHusi T
BCEro, napamMeTp MOBTOPSIEMOCTU OMTVMMaseH, HO MPOLIeCC /
n3mMepeHna nogsepiXeH BIINAHNMIO PUKCKMPOBaAHHOIO Moo-
P ABep ® P Bunbpauus
JKEeHUA WwnmuHaens. B HanpasneHun ocu *3
Ananusarop Brd

[MeTog] anvsarop Ban|  mmmmmmmbe—

Ban nopBepraetcs Bubpauum B OCEBOM HamnpaBieHun,
Puc. 1.28 B3sanMocBaA3b Mexay pe3oHaHCHOM 4acToTon

N OAHOBPEMEHHO 3aMepAeTCA pe30HaHCHasd 4YacTtoTa Basia. FNaBHOMO Bana 1 KECTKOCTbIO NPY>KIHbI

BenuunHy npegHaTara MOXXHO BbIMMCIUTL MCXOOst U3 Peso-
HAHCHOW YacToThl (CM. puc. 1.27 1 1.28).

N3mepeHue pe3oHaHCHON
yacToTbl ( F,) rnaBHoro Bana y K
B OCEBOM HarpassieHun
FZ=—'\[—a x 1 000
2r Ym

Mpeobpa3osaHue

Pe3oHaHcHas YactoTta
rnasHoro Bana, Hz

OceBasi )XecTKOCTb MPYWHbI (H/MKM)

OceBast XXeCTKOCTb MPYXUHbI
rnaBHoOro sana

K : OceBasi XeCTKOCTb NPY>XUHbI

Mpeobpasosatue nogLwmnHnka (H/mMkm)

n

: Pe3oHaHcHas vacToTa (u)

MpepHatsr nocne
cbopku, H

N

M : Macca BpaLiatoLLerocs

Tena (kr)
MpepHaTtsar nocne c6opku
OceBasi XXeCTKOCTb NPYXXWHBbI (H/MKM)
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2. ONEPALUMOHHbIN KOHTPOJb

KoHTponb npu akcnayataymm

M0 OKOHYaHWUM COOPKM CREAYET BbINOMHUTL MPOBEPKY TOHYHOC-
TV MOHT&Xa MOALLIMMHMKOB. [1ns TOro 4YTobbl yOOCTOBEPUTLCS
B MMagKoCT xo4a MoALMnHMKOB, 06opyaoBaHMe HebOoMbLUNX
pasMepoB MOXXHO MPUBECTU B AENCTBUE BPYYHYIO.
Heobxoanmo npoBepuTb MOALLMMHUKK Ha npegMeT OTCYT-
CTBUSI CNEAYIOLLMX ABEHWIA: 3aMnaHne BCNeACTBME HaIN4mns
MOCTOPOHHNX YacTuL, BUOMMbIE TPELLMHbI, HEPAaBHOMEPHOCTb
MOMEHTa BpalleHWs, Bbi3BaHHass HETOYHOCTbIO COOPKMU,
M HEMPUIOAHOCTb MOCaA0YHOM MoBepxHOCTM. Cpean NpoUmx
OTKJTOHEHWI MOTYT ObITb U3ObLITOYHbLIA MOMEHT BpaLleHUst
BCNEACTBME HECOPA3MEPHOCTY 3a30pPa, MOrPeLIHOCT MOHTa-
Xa, TPeHWe yNNOTHEHNS.

Ecnn HencnpaBHOCTEN HET, MOXXHO MPUCTYMUTL K MyCKOBOMY
nCrnbITaHo. B cnyyae ¢ BbICOKOCKOPOCTHBIM 060pya0OBaHNEM
rnepeq BbIMNOMHEHVEM MYCKOBOIO UCTbITaHMS HYy>KHO MPOBECTU
npoLenypy HadanbHoM npupaboTku (cTp. 212-213). MNyckosoe
ncnbiTaHne cnegyeT Ha4MHaTb C HU3KOW CKOPOCThLIO U 6e3
Harpy3ku. BHumMaTensHO HabaojanTe 3a XOo40M UCTbITaHWA
C LEeNbo onpeaenenHns OTKNoHeHn. Ecnn Bce npet Hopmans-
HO, Ha4MHaMTe MOCTEMEHHO YBENYMBATL CKOPOCTb, Harpy3ky
N T.4. 0O Tex nop, noka He 6yayT OOCTUTHYTbl OOblYHbIE
aKcMyaTaunoHHbIE YCOBUS.

Bo Bpemsi mpoBeneHnsi MyCKOBOMO UCMbITaHUS MPOBEPLTE, He
pasgaeTcs NN MOCTOPOHHWIA LLYM, HE MPOUCXOOUT NN Ypes-
MEPHOE MOBbILLEHNE TemMmnepaTypbl NOALUMHUKOB, HET NN
YTEYKWN U 3arpPsA3HEHNST CMa304HbIX MaTepuanos 1 T.4.

BbisgsBMB Kakoe-Mbo OTKIIOHEHME, Cpaldy >Xe OCTaHOBUTE
ncnbiTaHe 1 obcneaynte obopynosaHve. [Npn HeobxoaMMO-

CT1 NoAWnnHMK cnegyeT AeMOHTUPOBATL 1 TakXKe OCMOTPETb.

210/ NSK

XoTs TeMnepaTtypa Hapy>KHOW MOBEPXHOCTU Kopryca, Kak
npaBnIo, MOXET MOMOYb OMNpPefenTb TeMrepaTypy noaLumn-
HMKa, Nydlle BCEro N3mMepsiTb HEMOCPEACTBEHHO TeMMNepaTtypy
HapY>XHOro Konblia MOALIVMHMKAE, MOMb3YySCb CMa304HbIMU
OTBEpPCTUSAMM AN OOCTyNa K Hemy. TemnepaTypa NoaLvnHW-
Ka [O/MKHA YBENMUYNTBLCS U CTabUNU3MPOBaTLCSH B TEYEHUE
OOHOro-ABYX YacoB MOCe Hadana onepauyn. Ecnm npaBnibHbIN
XOf, pabOoTbl MOAWMMHMKA HapPYLIAETCS UM B MPOLIECCE MOH-
Taka bblna gonylleHa olwmbka, To Temnepartypa NoaLmnHuKa
MOXET PE3KO MOAHATLCHA 00 HEHOPMATbHO BbICOKOIO YPOBHS.
[MPUHMHON Takoro cKadka MOXET CTaTb U30bITOYHOE KOMHECTBO
CMa304HOro Martepuana, HefoCTaTOuHbIN 3a30P MOALLIMMHMKA,
HenpaBubHas cbopka WM MOBbILLEHHOE TREHWE YMIOTHEHMIA.
[MpY BbINOMHEHUN BbICOKOCKOPOCTHbLIX PEXMMOB HEBEPHbII
BbIOOP TWMa NOALLMMHNKA UM METOAA CMa3biBaHWS TakKe MOXET
MPVBECTY K HENPEAYCMOTPEHHOMY CKadKy TeMMepaTypbl.

LLlymbl B MOALLMMHMKAX MOXXHO MPOBEPWTL NPV MOMOLLIN LLIYyMOME-
pa 1 apyrmx npubopos. MNpusHakoM aBapUIMHOrO COCTOSHWA
ABNSIETCS MPOMKUWIA METaNNIMYECKUIA 3BYK, a TakxXe Opyrue
HecTaHOapTHble WyMbl. [pUYMHaMX MOMYT MOCNY>XUTb HENpK-
rofHas cMa3ka, HETOYHOCTb BbIBEPKM COOCHOCTU Basia 1 Kop-
nyca, nonagaHve B MOALWWMNHWUK WHOPOAHbLIX YacTul.
B0o3MOXHbIE MPU4MHBI 1 MEPbI YCTPaHEHUST HEUCMNPAaBHOCTEN

npwBoasTcs B Tabnumue 3.1.
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Ta6nmua 2.1 MpuYmnHbI 1 MePbI YCTPaHEHNSA HEMCMPABHOCTEN B 3KCMyaTaumm

HeucnpasHocTu BeposiTHble NpUYrHbI Mepsbl no ucnpasneHuo
YTOUHUTE NOCaAKY, BHYTPEHHUIA 3a30p, NPefHaTAr, NoNoXeHne
HeHopmaibHas Harpyaka 3ansie4vnKoB Kopryca 1 T.4,.
T POMKWIA HenpasubHasi c6opka MoBbICETE TOYHOCTL 06PabOTKM 1 BbIBEPKM COOCHOCTY Bana
METaTINYECKN 1 Koprnyca, TOYHOCTb METOANKN CGOpKl/I.
1 - o
3BYK (') HepoctaToyHoe KONM4ecTBo Unm MononH1Te cMa304HbI MaTepuan Unmn NoadbepuTe Apyromn
HEMPUroAHOCTb CMA304HOrO MaTeprana | CMa3o4HbIi MaTepual.
ConprkOCHOBEHWE BpaLLoLLMXCs aeTanet | [NoakoppekTupynTe NabupUHTHOE YNAOTHEHNE U T.4.
BMATMHb, BOSHUKILIVE 13-33 BOSAGHCTBMS 3amMeHnTe M OUNCTUTE NOALUMMHVIK, YCTPaHUTE NOBPEXOEHNS
rOCTOPOHHIAX BELLECTS, KOPPOSWH, TREUBL |\ 1y eniih n nenonba MTeimo 10 c’vleaslf P
MMOCTOAHHBIN | MK LIapanHbl HA JOPOXKKAX KAYEHNA Y 4 i Y-
LLlym | FPOMKUIA 3BYK

BpuHennnposaHve

3ameHute NOALUNIMHUK, MNPOABSIAA OCTOPOXHOCTb
N TWAaTeIbHOCTb MNpW yCTaHOBKE.

OTcnaviBaHve Ha OOPOXKaxX Ka4eHWA

3ameHnTe NOALLMMIHNK,

HpeamepHbIii 3a30pP

YTOYHUTE Nocadky, 3a30p 1 NpeaHaTsr.

MMpepbIBUCTbIN
3myK MDOHUKHOBEHME NOCTODOHHMAX YaCTH 3amMeHnTe NAn OUUCTUTE NOALLUMMHYIK, YCTPaHUTE NOBPEXAEHS
P P H YMNOTHEHWUIA N UCNONBb3YNTE YACTYHO CMa3Ky.

TpeLUmHbI nn OTCRanBaHVe B LLApUKax | 3aMeHuUTe NOALLMMHMK.

VA36bITO4HOE KONMHECTBO CMA304HOTO MaTepyana | YMeHbLUMTE KOMYECTBO CMa304HOro MaTepuana ik nopdepuTe Gosee rycTylo CMasky.

HepocTaTo4Hoe KonMM4ecTBo Mnm [MonoHUTE CMa304HbIN MaTepuan unn nogbepute cMasky

HEMPUrOOHOCTb CMa304HOr0 MaTepuana | Nyyllero KadecTea.

Heropuanshoe | Heropuanssias Harpyska YTOUHMTE MI0C37KY, BHYTErHAI 330D, MPepHaTar,
MoBbILLEHVE pnyca.
TemMnepaTypsbl [MoBbICETE TOYHOCTb TKW U BbIBEPKM HOCTU B
partyp! HenpasunsHas c60pka OBbICbTE TOYHOCTb 06pabo ESPKM COOCHOC ana

1 Kopryca, TOYHOCTb W METOAMKY COOPKM.

Ledopmaumsa nocagoqHom
VicnpaBbTe ynnoTHEHWS, 3aMeHNTe NOALLNMHNK U UCMpaBbTe

MOBEPXHOCTY, nocaaky unm c6opk

Ype3mMepHoe TPEeHWe YNNoTHEHNS! anky PKY-

BOVHENMDOBAHVE 3ameHnTe NOALMMHWK, MPOSIBASAS OCTOPOMHOCTb
1 TLATENBHOCTb MPU YCTaHOBKE.

Bubpauus
(papmansbHoe OTtcnavBaHme 3amMeHnTe NOoALUNMHUK.

OveHve Bana)

HenpaswunbHas cGopka

Ob6ecneybTe NepneHaVKyISPHOCTL Basia Mo OTHOLLEHWUIO
K 3anse4mkam Kopryca unm TopLly NPOCTaBKM.

HpOHI/IKHOBeHI/Ie MOCTOPOHHMX HYaCTUL|

3amMeHnTe Nan OUUCTUTE NOALUMMHVIK, YCTPaHUTE NOBPEXOEHNS
YANOTHEHNI.

YTeuyka nnm
obecLiBe4BaHve
CMa304HOro MaTepuana

Ype3amepHoe KONMHECTBO CMasKM.
MonagaHne NOCTOPOHHNX YacTuL,
NN METaNINYECKOW CTPYXKKN

YMeHbLUWTE KONMYECTBO CMa304HOro Matepuana, nogoepure
fonee ryctyto cMagky. 3ameHnTe NOALUNMHUK UM CMa304HbII
mMatepuan. O4nMCTUTE KOPMYC 1 CMEXHble AeTanu.

3ameuaHue () CMadaHHble KOHCUCTEHTHOM CMa3KOoW LLUAPUKOBbIE MOALUMAHUKA UAN LMANHOPUYECKME POMKOBbLIE MOOLUMHUKK (CPEeQHNX
N KPYMHbIX PasMepoB) MOMYT CKpUMETb. OTO OCOOEHHO XapakTEPHO ANS 3VMHEro BPEMEeHW rofa, Korfa TemriepaTypa Bo3gyxa
HM3Kasl. Kak npaBuno, CKpun He BbI3bIBAET MOBbILLIEHVS TEMMNepaTypbl MOALLMMHAKA, 1 HE BINSIET HA YCTAIOCTHYKO [OIrOBEYHOCTb
NOALLUMMHNKA UK CPOK CNy»Obl cMaskn. CrefoBaTesibHO, Tako MOALUMMHUK MOXHO MPOAOKaTb MCnonb3oBaTb. Ecnm Bce xe

ckpun Bac 6ecrnokouT, 0bpaTuTech 3a KOHCybTaLme B koMraHmio NSK.
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3. ONEPALUNN HAYAJIbHOU NMPUPABOTKW

MoproTtoBka
Mocne Toro, Kak NOALNMHNKIA Obln YCTaHOBNEHbB! HagexxaLlymM 0bpasoM, He06X0AMMO BbINOHUTL CreaytoLLye onepaLu NnpupaboTKu.

B banaHc Bana B cbope

Jiobas pasbanaHcnpoBKa BPaLLAOLLIMXCS AeTanen MOXET BbI3BaTb LIMKIMYECKOE HaMPSPKEHNE U YPE3MEPHbIE BUOPaLIMN 13-3a LIEH-
TPObGEXHOW CcUmbl. B 0COBEHHOCTY 3TO KacaeTcs WnnHaenen, padboTtatolmx Ha ckopoct dmn 1 000 000 n 6onee. CnenosatenbHO,
KpaliHe HeobxoamMmo, YTOObI Ban B cOope Obifil XOPOLLIO cHanaHCMpPOBaH.

B LLUnvHpens B c6ope

OTKMNOHEHVE MONOXEHNS LUKWUBOB LUNMHAENS W ABUratens Ans WNMHAENbHbIX Y310B C KIMHOPEMEHHBIM MPVBOLOM AOMKHO ObITb
oTkoppekTvpoBaHo Ao 0,1 MM nnm MeHee. HeCOOCHOCTb BanioB LWMMHAENSA W ABUraTenst C MPYBOAOM Yepe3 COeAMHUTENBHYIO MydTy
[O0mKHa BbITb OTKOppekTMpoBaHa Ao 0,01 MM 1n MeHee.

Cnoco6 BbINOSIHEHUST HAYaNbHON NPUPaboTKn

Ecnm paboyas ckopoCTb MOC/e YCTaHOBKY MOALLMMHMKA BHE3AMHO YBENMYMBAETCS, paboyast Temneparypa pesko NOAHVMAETCS, B pesy/bTate
4ero MOXXET MPOV30MTY MOBPEXAEHME NOALLMMHYKA. [TpaBMIbHOE BbIMOMHEHVIE MPOLIEAYPbI HAYaNbHOM NPMPaboTK B 0COOEHHOCTY HEOOXOAM-
MO 1S MOALIMMHUKOB, CMa3blBaeMbIX KOHCUCTEHTHOM CMa3koW. YBenudmBaiTe paboyyto CKOPOCTb MOCTEMEHHO, YTOOLI NepBOHAYaIbHO
HabuTas B MOAWMMHYIK CMa3ka MOSHOCTBIO Pacipeaeninach No BCEM MOBEPXHOCTAM KOHTaKTa [OPOXKM kadeHysi. PaboTa JomkHa MpOBOAWTLCS
npy TemnepaTtype okpyxatoLero Bodayxa (15°C — 25°C) ¢ ogHOBpPEMEHHbIM HabMIoAeHEM 3a TeMNEPATYPO MOALLMMHMKA.

MakcumanbHas paboyas Temneparypa BHELLHER HacTu kopryca LWnMHAeNs AomkHa Bbimb okono 50°C. He npesbiwaiite 55°C. Ecnm nponcxoaut
pes3Koe MOBbILLEHNE TeMMepaTypbl, MPUOCTAHOBUTE UM 3aMef/InTe MpoLecc NpupaboTku, YTobbl Temnepatypa CHu3unacb. B HeKOTopbIX
WNMHAEMBHBIX Y3Nax LMAVHAPUHECKME PONMKOBBIE MOALLMMHKA COYETAOTCA C pafnanbHO-YMOPHBIMU LIAPUKOBBIMA MOAWNMHUKAMU.
MocKONMbKY LNMHOPUHECKVE POSIMKOBbIE MOALUMMHMKA MOMYT Xy>Ke NEPEHOCUTb PE3KVE CKaYKM TEMMEepaTypbl MO CPaBHEHIIO C LUAPUKOBLIMI
NOALWMMHMKaMU, COriaCoBaHNe BPEMEHW MOCTENEHHOrO YBEMYEHWSI CKOPOCTN JOMKHO MPOBOAUTLCS MO POSIMKOBbLIM MOALWMMHMKAM.
[BHMMaHwMe]

Mpn paboTe WNMHOEMBHBIX Y3/10B B YCMOBUSIX BO3AYLLHO-MaCAsSHOro CMaabiBaHMs UM CMadblBaHs MaCsiHbIM TYMaHOM CYLLIECTBYET PUCK
BHE3AMHOI0 MOBbILLEHISt TEMMIEPATYPbl B HA4ABHON CTagum SKCrlyataLm v Nocne NpOOo/KATENBHOrO 6e3aencTBrs. CMa3ouHbIn MaTe-
pvias, OCTaBLUMIACA B JIMHMSX CUCTEMbI CMa3blBaHNS, MOXXET HEOXKAAHHO NMepeMTbC BO BHYTPEHHIOKD YacTb MOALLIMMHMKA U BbI3BaTb TEM
CcamMbIM TeMMepaTypHbI Ckadok. BeinonHeHne onepaumn HaqanbHOM MprpaboTky AN MOALLUMMHUKOB C TakiMM CUCTEMaMM CMaski TpebyeT
ropasfo MeHbLLEe BPEMEHH, YEM B CilyHae C CUCTEMaMM CMasbiBaHNSi KOHCUCTEHTHON CMa3KOW, 1 PEKOMEHOYETCS MOb30BaATENSM.

(1) MeTop, HenpepbIBHON paboTbl Puc. 3.1 NiameHeHus Temnepatypbl Npu paboTe ¢ NOCTOSIHHO
[XapakTepucTukal CKOPOCTLIO
MeTozn HempepbIBHOM paboTbl COCTOUT B MOCTEMEHHOM yBENYe-
HN paboYert CKOPOCTY, Ha4YMHast C 0B61acT Mao CKOPOCT. 90 | G nounina A MomumnsuK: 65BNFIOHTYNDB
10T npouecc 3aHMMaeT HEKOTOPOE BPeEMA, HO C ero NnoMoOLLbO 80 | — Croposarnogumia B [ MaxcumansHas paboyast ckopocTb 16 000 06/MUH
orneparop MallmHbl MOXKET OMarHOCTUPOBaTL BO3MOXXHbIE HEVC- 70 Cratura, °C°
MPaBHOCTV FMIaBHOTO Basia 1 Tem cambiM n3bexaTs Aoporoctos- € o Mowewerne, °C 184
LLIMX MOBPEXOEHNA NOALLNMHNKOB. § [« ﬁ
[MeTop] §
MakcumanbHas pabodas CKOpOCTb YCTaHOBKW LOCTUraeTcs é 40
NOCPEACTBOM LIMKNIMHECKOrO MOBTOPEHNA HECKOSbKUX JencTBuin: @ 3¢
Stan 1. HavaTb ¢ yMepeHHO HU3KOM pabo4ell CKOPOCTbIO. 20
Otan 2. Habnogats 3a NoBbILLEHVEM TEMMePaTypbI.
OT1an 3. [JocTmkeHne cTabunbHOM TemMnepaTypbl. 10
0

Stan 4. MNpopomkaTb NOCNeaoBaTeNbHO YBENMYMBATL PadboUyto
CKOPOCTb. Bpewms (4)
[MoBTOPANTE BbILLEONMMCAHHBIV LMK 0 TeX Mop, noka He byaeT

OOCTUIHYyTa paBHOMEPHasi TemMnepaTtypa npu MakcuMasbHOM

pabo4ei CKOpPOCTY; pa3aennTe NPOLEAYPY Ha OECSTb CTaanii U

onpenennTe LIENEBYIO CKOPOCTb O/ KaXKAON M3 HUX. 3aTeMm

MOBTOPSANTE BbILIEOMUCAHHBIA LMK B TeYEHWE OQHOro WUau

OBYX 4acoB, Moka He OydeT OOCTUrHyTa LeneBasi CKOPOCTb

[aHHOM cTagun. [NepenanTe K cnedyrolen CTagum 1 NoBTOpsinTe

NpVBEAEHHbI BbILLE LMK OO Tex Mop, Noka He OyaeT OoCTur-

HyTa ee LieneBast CKOpOCTb.
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Puc. 3.2 YBenudeHne paboyein CKOPOCTY Npu HenpepbiBHOM paboTe

Temneparypa nagaet

YBennybTe paboyyto CKOPOCTb

TeMﬂepaTypa noaLnnHnKa
TeMﬂepaTypa noaLnnHnKa

CrabunbHas Temnepartypa

YBenunybte paboyyto CKOPOCTb

Temneparypa
npopJosxKaeT
NoBbILLATLCA

He ysennumsarnirte
paboyyto CKOPOCTb

TeMﬂepaTypa noaLnnHnKa

Bpemsi

B npepenax gonyctmmoro

Bpewms

B npepenax [onycTtnMmoro

Bpems

MpekpaTnTe onepauuio

YBenuuBanTe pabodyto CKOPOCTb, KOrda TemMnepartypa noBbILLaeTcs B rpeaesiax gqorycTiMoro.

(2) MeTop npnpaboTKM B NPEPLIBUCTOM pPEXNME

[XapakTepucTukal

MpupaboTka B KPpaTKOBPEMEHHOM PEXMME OCYLLECTBSET-
Csl MyTeEM OCTaHOBKM paboThbl 1 cTabunmsaumn Temnepartyp
nepen pe3krM nosbllueHneM TemMrneparTypbl, Bbi3bIBa€MbIM
BHe3arnHom no,u,aqem CMa3Kn BO BHYTPEHHIOKO obnactb nog-
LUNMHMKA B HaYasibHOM cTagnn skcrnyarauun. 10T MeTo
MO3BOJISIET COKPaTUTb TpebyemMoe Ha NpuUpPadboTKy Bpems.
,ELJ'IH Pa3nnyHbIX CTaHKOB 1 KOMIMOHOBOK MOALWNIMHNKOB
CYLLIECTBYIOT pa3Hble Crocobbl MpupaboTkn B KpaTKoBpe-
MEHHOM (1N NPEPbLIBUCTOM) pexnme. YbeamTecb B TOM,
4YTO KOMIMOHOBKA MNOoALLUUMHNKOB COOTBETCTBYET TpeGOBaHI/I—
AM K MPUMEHEHNIO B KOHKPETHOM LUNnHAENe.

[MeTopg]

Bo-nepBbiX, BO3bMUTE MakCUManbHOe 3HadeHne padoden
CKOPOCTV 1 pasfennute ero Ha BOCEMb WM OECATb CTaduin,
4TOObI ONpeaenTb N9 KaXKAOM M3 HUX MaKCUManbHYHO
LeneByto ckopocTb. Kaxkgasa ctagus OennTcs Ha OecsaTb
LUMKIIOB OJIMHOM NpUBAMSNTENBHO B OAHY MUHYTY. B Teuerve
Ka>KAOro uMkia cnedyeT ObiCTPO yBeMYMBATbL CKOPOCTb
LWNMHAENBHOMO y3na A0 LEeneBOo OTMETKM TEKYLLEN CTaauu,
a 3aTeM CHWPKaTb CKOPOCTb A0 Hyns. [ToBTOpUTE 3TOT LMK
[0 pecatn pas. MNepeiante K cnenyrowen cTagum 1 BHOBb
MOBTOPUTE OMMCaHHbIM Bbile Uuukn 10 pas, gocturas uene-
BOW CKOPOCTW ON19 faHHOW cTagun. Ha puc. 2.3 npueedeHsbl
[aHHble O MOBbIWEHUN TemMnepaTtypbl A8 NOALLNAHUKA
C MakcumasbHol pabodein ckopocTbto 16 000 06/MUH.
MpoLecc AOCTKEHVS MaKCUMasbHOM CKOPOCTM B AAHHOM
cly4ae pasfenunm Ha BOCEMb CTafui, KaKaas 13 KOTOPbIX
COCTOSANa U3 AECATU LUMKIIOB YCKOPEHNS 1 3amenneHus. Ha
puc. 2.4 nokasaH nNpuMep OOHOro umkna. »KenatensHo,
4TOOblI CKOPOCTb BpaLLleHVs Oblia HEBLICOKOW, MPUMEPHO
500 06/MuH B TeyeHue 15 MUHYT, 3a 3TO Bpems cmaska
pasongeTca 0o Havana akcnyatauuu. NMocne onepauyum
NpVPaboTKN »KenaTebHO BbIMOSHUTL OCHOBHYIO OnepaLmio
B TEYEHNE Yaca Ha MakCMasIbHOW CKOPOCTU.

Puc. 3.3 V3meHeHne TemnepaTypbl NpU NPepPbIBUCTOM PeXUMe

90
80

u o X
o O o

Temnepartypa nogwmnHuka, °C
_ N w y
o o o o o

paboThbl

Mowmnmk: 65BNR1OHTYNDE | Copramoauinina A

MakcumanbHas paboyas ckopocTb: 16 000 06/MuH

24

— Cropora nogunniia B
CraHuHa, °C
MomeLlerme, °C

e S S

Bpewmsi (4)

Puc. 3.4 OguH umkn NprpaboTKy B MPEPbIBACTOM PEXUME

-1 uMKn ans gocTuxerus ckopocTi 2 000 06/MuH
(cTagnst coctasnseT 10 LKKNOB, NpupaboTka 3aHnMaeT 8 cTagui)

n

S

25S 158 25S 40S

v

1 MUHYTa O0QHOrO UMKna
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AUWATHOCTUKA OTKA30B noALnnHNKOB

QnarHocTuka oTkasos



p,l/laFHOCTI/IKa OTKa30B noawnnHNKOB

1. OTKasbl NOALUNHUKOB
N KOppeKTupyowme aeicTeuns

Yactb 7

2. lnarHocTukKa no 3ByKy n Bubpauymn. . .. .........

OTKa3bl NOALMMHUKOB
1 KOPPEeKTUpYIoLMe AeiCcTBUS

1 BUGpauum

216-219
220-223

JAuarHocTtuka no 3ByKy
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1. OTKA3bI NOALLMMHUKOB U KOPPEKTUPYIOLLUME AENCTBUSA

TexHun4eckoe o6CnyXnsaHne, KOHTPOJb

1 ucnpasneHve gedexkToB

,D,J‘Iﬂ TOro 4TOObI NOAWNMNHUNK KaK MOXXHO [O0Jiblle COXPpaHAN
CBOW NCXOOHble TEXHUNYECKMEe XapaKTepUCTUKWK, HeO6XO,ELI/IMO
NMPOBOAUTL Hadnexaulee TexHU4eckoe 0DCNyXmBaHue
N MHCNeKTnpoBaHMe. |_|pl/l BbIMONHEHWN COOTBETCTBYHOLLNX
npouenyp MHOrmx npobfeM, CBA3aHHbIX C MOALMMHUKAMN,
MO>XHO VIS6e>KaTb, a HaOdeXHOCTb, Npon3BoanTEIbHOCTb
1 SKCnsiyatauMoHHble pacxXodbl Ha o6opy/:|,OBaH|/|e, B KOTOPOM
YCTaHOBMEHbI NOALUNMAHVIKK, Yny4LlaroTcsd. PekomeHayeTcs
nepmoan4eckn npoBoanNTb TEXHNHECKOE OGCJ‘Iy)KVIBaHI/Ie nog-
LUMMHUKOB COMNacHO yKasaHHbIM HKe npouepypam. Takoe
TEXHNYECKOE OBCNY)XMBaHNE BKJIHOHAET MPOBEPKY pabodero
COCTOAHNA, ﬂ,O6aBﬂeHl/Ie nnn 3amMeHy CMa3kKn 1 peryndapHoe
MHCNEeKTnpoBaHWe.

HeobxoaomMmo perynsipHO MpOoBEPSATb CReaytoLlee: WyM nof-
LUMNHKKa, BMBpaumn, TemnepaTypy n cmasky. Ecnn gedext
oBHapy>XeH Mpu akcnayataumm noglmnHnka, Heobxoammo
onpenennTb NpuHHy 1 BbINOJHNTL COOTBETCTBYHOLNE KOP-
PEKTVPYIOLLME AECTBUS, Kak 3TO NnokasaHo B Tabanue 2.1.
MNpn HEOBXOAMMOCTW, NOAWNMHUK HAAO AEMOHTUPOBATb
N TaTesibHO OCMOTPETb.

OTKasbl NOALUNNHUKOB U KOPPEKTMPYIOLLNE AENCTBUS

Ecnv nmoaWmnHMKKN KaveHus MCronb3ytoTCs MpaBUibHO, OHU
MpoCny>kaT BECb pacHeTHbI Nepuom.

Tem He MeHee, NOALMMHUKIA YaCTO BbIXOOAT U3 CTPOS Mpe-
XKOEBPEMEHHO M3-3a OLIMOBOK, KOTOPbIX MOXHO M3bexatb.
Takune npexxaeBpeMEHHbIE MOJIOMKU CBS3aHbl C HEMpPaBWbHOM
YCTaHOBKOW, HEHaANEXaLLM yXOA0M 1 CMa3KoW, NonagaHnem
MOCTOPOHHUX YaCTUL, UM aHOMasbHbIM TEMNOBbIAENEHNEM.
Hanpumep, NpuYnHON 3aOMpoB Ha BYpPTUKE MOXET SBNATLCA
1ICNONb30BaHME HEMOAXOASLLEN CMa3KK, AeheKTHas cucTema
cMasku, nonagaHue MOCTOPOHHMX YacTul, olwmbka npwu
MOHTaXKe, Ype3MepHbI Mpornd Bana UM HECKOMBKO U3 3TUX
MPWYMH OOHOBPEMEHHO. TakuM 06pa3oM, OeNCTBUTENbHYIO
MPUHMHY HEKOTOPbIX MPEXOEBPEMEHHBLIX OTKA30B ONMpeaevTb
cnoxHo. Ecnn Bce ycnoBust BO BpemMs 0Tkasa, a Takke npef-
LLIECTBYIOLLIME EMY, N3BECTHbI, BKITKOYAs YCOBUSA MOUMEHEHNS,
3KCMyaTaUMOHHbIE YCMOBUST 1 OKPY>KatoLLYO cpedy, To, 13y-
4YMB XapakTep MOJIOMKM N ee BO3MOXKHbIE MPUYMHbBI, MOXXHO
YMEHBLLNTb BEPOATHOCTb BOSHUKHOBEHWST MOAOOHOM MOMOMKM
B Oyaywlem. B Tabnuue 1.1 npencraBneHbl Hambonee 4acto
BCTpeYatoLMeCs TUMbl OTKA30B NOALLUMMHMKOB, WX MPUHMHbI
1 KOPPEKTMPYIOLLME AENCTBYS.

Tabnuua 1.1 MNpuynHbl 0TKA30B NMOALNMHNKOB 1 KOPPEKTUPYIOLLME AEeCTBUS.

Tun oTkasa OTKNOHEHWS doTo Bo3MO>kHble NpUYUHBI KoppekTtupytoLme nencTaus
CnepgyeT ncnonb3oBaTb NocagKy
o HenpaBunbHas oceBast Harpyska | C 3a30POM MO HAPY>XHOMY KOJbLy
Ogcgiﬁa:;'femgngnggﬁgrj (paspyLueHue, BbI3BaHHOE NOALLMMHMKA B NnaBaioLLen
ﬁOELLIVII'IHVIKa p OTHOCUTESIbHbIM CMELLEHNEM onope, YTOObI KOMMeHCMpoBaTb
KoneL, NOALNMHIKA) TeMnepaTypHOe pacluupeHme
Bana.
PricyHOK OTCnanBaHnst HanpaseH Heo6xoanmo cobntoaat 0CTOPOXHOCTL
B CTOPOHY JOPOXXKW KayeHus B HenpasunbHas ycTaHOBKa, NPV MOHTaXe N LIeHTPUPOBaHUK,
pannanbHbIX WAaPUKOMOALLUIHMKAX. OTKJ/IOHEHWe Bana, HenpasuabHoe | NopobpaTh NOALIMIHUK C GOJbLLIMM
OTcnavBaHuie 6nmxe K Kpaio y LIeHTPVPOBaHWeE, HEMPaBbHbIE 3a30POM, YNyHLLUNTb OTKIOHEHE
OOPOXKKN Ka4eHUs 1 NOBEPXHOCTU [onyckn Bana n Kkopnyca OT NepneHankKynapHOCTM Bana
KayeHusi B POSIMKOMOALLUMIHUKAX 1 BypTrKa Kopryca
Bonblune yaapHble Harpysku npu | Heobxogumo cobnoaatb OCTOPOXHOCTb
MOHTaXXe, Koppo3us, Bbi3BaHHasA Npn MOHTa>)Xe NoALUNNHNKa
e SE;SOMSaHQBeHi?“??U”;K” "\‘Aaejfg"'ﬂ MPOAOIKUTENBHBIM MPOCTOEM 1 HaHEeCTN aHTUKOPPO3UIHbIE
o DaE P ATy Y MOALMMHIKA, OLINGKM Mpu CPENCTBa, 8C/M 060PY[OBaHME
MOHTaXe LnnnHaopu4ecknx OCTaHOBNEHO Ha ,D,J'II/ITeﬂbeIVI
POIMKONOALNIMHUKOB nepvog
MpexaeBpemMeHHOe oTcanBaHme qug';fgaLg;H:;’; 331335 ' Mopo6paTb COOTBETCTBYIOLLYHO
Ha OOPOXXKaxX KaydeHns nnm tenax P P Py ; nocagky, 3a3op B noalnnHnKe
KaveHs HEMOAXOASALLAs CMa3Ka, 1 CMasKy
p>xas4unHa n T.4.
MpexneBpemMeHHOe oTCanBaHue
B KOMOVHMPOBaHHbIX ‘:greamsigHaﬂ npeAsapuTeieHas OTperynupoBartb npepHaTsr
nogLumnnHnKax Py
IHecooTBeTCTBYIOWAS
3aaupbl 1 Nonockl Mexay [ nepBoHayasnbHas cmaska, Wcnonb3oBaTb 605ee MArkyto
3agupel MOBEPXHOCTSIMU [JOPOXKKN Ype3MepPHOE KONNYECTBO cMasky 1 usberatb 6bICTPOro
KayeHust N Tenamm KayeHus KOHCWCTEHTHOI CMa3Kky, BbICOKOE | YCKOPEHUst
YCKOpEHWe npy nprupaboTke
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Tvin oTkasa OTKNOHEHUS ®doTo Bo3MO>KHbIE NPUYUHBI KoppekTtupyioLme pencraus
3agvpbl A NoNockl Mexay HecooTBeTcTBYIOLLAsi CMa3kKa, Mopo6paTb COOTBETCTBYHOLLYIO
3apypsl TOPLIOM POSINKOB Henpasu/ibHas yCcTaHOBKa CMasKy 1 U3MeHNTb Cnocob
1 HanpasnsoLwmm 60pToM 1 6onbLuas oceBasi Harpyska MOHTaXxa
YpeamepHble yaapHbIe Harpy3ku, CsbHbIA | 3yuuTb yCOBIS HArpy3Ki, M3MEHNTD
HaTAr NPy nocagke, nnoxas UMInHApUYHOCTb NOCaaKy NoALUnHIKa 1 BTYNKKU; yNyyLWUTb
TpeLumnHbl Ha HAPYXXHOM Bana, HECOOTBETCTBYIOLLAA BEANYNHA TOYHOCTb Npu 06paboTke Bana U BTYSKM.
WM BHYTPEHHEM KOJibLie KOHyca BTy/Ku, 60MbLLOI pagnyc rantenn, | VcnpasuTs paguyc rantenu (pagvyc
passuTne TeMnepaTypHbIX TPELWNH rantenu JomkeH 6biTb MeHbLLE papuyca
W yBENM4EHWNE OTCAANBaHNS (acki NOALNMHK).
PasBuTne otcnaveaHus Beuay OCTOPOXKHO 0BPAILETECS
T TpelwmHbl Ha Tenlax Ka4eHus. yAapos no 60pTy BO BpeMs P P
PeLmnHbI C NOALUMMHNKOM Npu XpaHeHnn
Paznom 6opTa MOHTa>Ka Un nageHus
N MOHTaXxe
noawnnHnKa
HecooTtBseTcTByIOLWAas Harpyska VCKIIOHMTE OLIMBKN MpH
Ha cenapartop BCnefcTsue
MOHTaXe, NPOBEPUTL MeToA,
PaspyLueHve cenapartopa HenpaBWIbHOro MOHTaXa unu o
MNCMONb30BaHNA HEHaANeXxxallen CMasKi1 1 CMa304HbIN
matepuvian.
CMasKu.
BMATVHbBI Ha OPOXKKax KadeHns YpapHas Harpyska Bo Bpems
C TaKUM XK€ PUCYHKOM, MOHTaXxa nim Yypes3mepHas OcTopoXxHO obpaLlarbcs
KaK 1 Ha Tenax Ka4yeHus Harpyska npmn otcytcTesun C noAawnnHNKOM
(6puHennpoBaHue) BpaLleHust
BMATUHBI

BMSITUHbBI Ha OOpOXKax KayveHns
N Tenax KavyeHumsa

MonapaHne NHopoaHbIX Ten,
TaKUX Kak MeTannmyeckas
CTpY>KKa W Necok

MPOMbITb KOPMYC, YNYHLIUTE
YNIOTHEHWE, UCMONb30BaTb
YUCTYIO CMasKy

JoxxHoe 6puHennnposaHve
(ABneHue cxoxee
¢ 6prHennMpoBaHnem)

Bubpauus nogumnHuka 6e3
BpaLLEHUsI BHE SKCMyaTauuu,
HanpvMep Npu TPaHCMOPTUPOBKE,
NS KayaTesibHOe OBUXEHNE
He6osbLLION aMnAnTyabl

3awmtnTb Ban 1 Kopnyc,
UCMOSL30BaTh Mac/o B Ka4eCTBe
CMaskKm, yMeHbLUNTb BUGpaLumio
NocpefCcTBOM MPVIMEHEHUS
npeaBapuTeNbHON Harpysku

OpeTTUHr. JToKann3oBaHHbIN
N3HOC PbhKe-KOPUYHEBOIO
LBeTa Ha Nocapo4HoM

Heb0onbLLon N3HOC Nocago4HoOw
NMOBEPXHOCTU

YBenuMunTb HaTSAr 1 UCMOJb30BaTb
Macno B Ka4eCTBe CMa3Ku.

. NOBEPXHOCTN
AHOMasbHbIN
N3HOC
M3HOC BOPOXKKM KadeHws, MNonagaHne nHOpofgHbIX Ten, Yny4ywmnTb ynnoTHeHe,
Ten KayeHus, bopTa HenpasunbHasa cMaska, NPOMbITb KOpNyC
1 cenaparopa p>kaBynHa 1 MCNOJIb30BaTh YUCTYIO CMa3Ky
[Npockanb3biBaHne, N3HOC HepocTaTo4HbIi HaTar nnm
. M3mMeHnTb nocagky 1 3aTsHyTb
C BMATMHAMUW Ha Nocago4Hom HeJoCTaTOYHOE 3aKpenneHne BTVIIK
NOBEPXHOCTU BTYNKMN TYNKY
MpoBepuTL BHYTPEHHWIA 3a30p
3meHeHve LgeTa unn HepocTatouHbi 3a30p, 1 NOCafKy NOAWMNMHMKA, NPUMEHNTb
3aepaHue pacnnasneHne SOPOXKN, HenpasunbHasa cMaska, [OCTaTO4HOE KONMYECTBO NOAXOAALLEN
Ten KayeHusi n bopta HenpaBUIIbHbIA MOHTaX CMa3Ku 1 YAyYLLMTb METOL, YCTaHOBKM
conpsraloLmxcs aetanei
P CobntopaTb Mepbl NPegOCTOPOXHOCTH
>KaByMHa U KOPPO3us
K pp KoHaeHCaLms Bopbl 3 Bosayxa, | NPV XPaHeHV NOALIMNHIKOB, u3berarb
opposusa Ha NOBEPXHOCTUN NOCaaKu BbICOKUX TemnepaTyp 1 BbICOKOM

1 p>kaBymHa

U BHYTPEHHKX MOBEPXHOCTAX
NOALLMMHMKA

hPETTUHI-KOPPO3NS NN
ronagaHue YacTuL, P>KaBymHbl

BNXHOCTY, HAHOCUTb aHTUKOPPOBUITHYIO
3alLuTy, ecnm 06opyaoBaHmue
npocTamBaeT JOJroe Bpemst

OTKasbl NOALWMNMHUKOB 1
KOppEeKTUpyIoLwume AeicTens
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1. OTKA3bI NOALLMMHUKOB U KOPPEKTUPYIOLLUME AENCTBUSA

Cneppl Kcnnayarauum n npunaraemMblie Harpy3ku

@ (b) (© (d)

TN\ | _| . | _/i\_
IlE
!

iy 0 g oy

BpalLeHue BHyTPEHHEro KonbLa BpalLeHune Hapy>XHOro KonbLa BpaLLieHne BHYTPEHHErO 1 HAPY>KHOTO KoneL, BpalLieHne BHYTPEHHero KonbLa
PapvanbHas Harpyska PapvanbHas Harpyska OceBasi Harpy3ka B OGHOM HanpaseHun PappanbHas n oceBasi Harpyska
(e) | (f) | (@) | (h) |
BpalLieHne BHYTPEHHero KorbLia BpalLieHne BHYTPEHHero KonbLa BpalLieHne BHYTPEHHero KorbLa BpaLweHue BHyTPeHHEro KonbLia
OceBasi Harpy3Ka 1 OTK/IOHEHNE MrHoBeHHasi Harpy3ka OBasibHOe NocapgoYHOe OTBEPCTYE OTeyTCTBME paguanbHoro
OT 334aHHOIO MOMNOXEHNSI (HECOOCHOCT) Kopnyca BHYTPEHHEr0 3a30pa (OTpuLaTeNbHbIl

3a30p npu paboTe)
Puc. 1.1 TunuyHble cneppl SKcnayataumm pagmanbHbIX LWapUKONoaLWNIHUKOB

(1 0] (k) (m)

|

L~ ~N L~ N — e —)
BpalueHne BpalleHve BpavieHne BpauieHne BpalLeHne BHyTPEHHero KonbLa
BHYTPEHHEro KonbLa BHYTPEHHEro KonbLa BHYTPEHHEro KonbLa BHYTPEHHEro KonbLa OceBasi Harpyska
PapvanbHasa Harpyska MrHoBeHHas Harpy3ka PapnanbHas Harpy3ska OceBasi Harpy3ka 1 MFHOBEHHas Harpyska

(HecoocHoCTb) (HecoocHOCTb)

Fig. 1.2 Tunu4Hble cnegpl aKCnnyaTaummn WapuKonoaWnHUKOB
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Tabnuua 1.2 MpunoxxeHne. Tabnuua AVMArHOCTUKUN NOALUNMHNKOB

=
=@
TUNNYHbIE NPUYNHBI @ B
5
Pa6oyas =
ObpateHue Cmaska Harpyska CkopocTb Eo
cpepa 2
ERE)
g2
o] [0} o 5,
: g |g zg
g 4 515 |8 BE
> =
MoBpexpeHve MecTo (9BneHwe) g B 5 o g e |z § MpuymeyaHns g =
g = s | 8|5 |E|¢ og
= « Q E 3 = g s o
g g 2 S|l E| 8|8 |2 | Z X
g @ s | g s | = g | ¥ 2 Q s
- o 5
= S| g % s | 8| 8| 8| % |8e|Se| &
() c T a s I T s s| S3 [e)
s o O ®© ac o Q I 5 ST ST =
I 51 o = Q| T @ 3| 2 |dF| T
[} 4 = [0) o (=8 s o X8| ®X Q
I T - | Q9 c ] o o o 3 38| ac| 8
T I c s o] = 0] I = OZlocs|l @
Q (] 3 c ) = Q o L S | 25| Sc| B
x = | o> |+ |O = | T = | O |@>dmcE| @
1. OtcnavBaHune [opoxka KayeHusi. [oBepXHOCTb KaueHns Q Q O O O Q Q O
[opoxka kaueHusi. MoBEpXHOCTb KayeHust O O O Q O
2. Lenywenne ™ G
MepuchepuiiHas NOBEPXHOCTb NOAWNMHUKA Q O O O OnNpsXeHHbIe
[ieTanm KayeHus
e | |O|O|O[ |OJO/O[O] O
noBepXHOCTb 6opTa
3. 3agupebl
Hanpasnsiowas noBepxHOCTb cenaparopa, Q O O O
NOBEPXHOCTb KapMaHa cenapartopa
e n O] 100 OO
(PaambiBanve) [opoxka KaueHusi. MoBEpXHOCTb KaueHust
5. Pasnom MoBEPXHOCTb [OPOXKM Ka4eHusl, PONKN Q Q Q Q Q
Kosnblia OPOXKKM KayeHu s, Q Q O Q Q
3NIEMEHTbI KaYeHNs
6. TpeLumHb! MoBepxHOCTL 60pTa, TOPEL, PONNKOB,
HanpaensioLLas NOBEPXHOCTb Q Q Q
cenapartopa (TepMn4eckme TPeLLHbI)
Hedopmauus, paspyLueHne Q Q Q Q
7. MNoBpexxpeHne
cenaparopa N3HoC Q O O Q Q O
Jopoxka Ka4yeHusi.
MoBepXxHOCTb KaveHus O O
(MHOXXECTBO ManeHbKNX BMSITUH)
8. BMATUHBI
foporaa e oll® O O
(06110MKM MO TENam KadyeHus)
9. ToyeuHas [oporkka KayeHus1. O O O
Koppo3us MoBepxHOCTb KaveHus
OPOXXKa KayeHus. [oBepxHOCTb
10, noe fep 3 Ol 0] 0o
Ka4eHwusi, 6ypTUK, TOPeL, PONVKOB
oo Ol0l0[ | [Ololo] | [0lo
MoBepXHOCTb Ka4eHus
11. ®petTuHr Hapy>kHasi, BHYTpeHHsis1, 6oKoBas
NOBEPXHOCTb NOALIMMHUKA Q Q Q
(KOHTaKT C KOpNyCcoM 1 Basiom)
12. Jlo)xHoe Joporkka KayeHus. Q O O Q
6puHennvposanne | MOBEPXHOCTb KadeHus
Roporse Ol [O[TICiO] | O] | I
13. MNonsy4yecTb TOBEPXHOCTb KaueHUs lMocapka ¢ 3a30pom
14. 3aepaHve MoBepXxHOCTb Nocagkm Q Q O O O Q Q O O
* DneKkTprN4ecTBO
15. OnekTpuyeckas | [Jopoxka Ka4yeHus. Q* Q* npoxozm Yyepes
Koppo3us [oBEepXHOCTb KayeHust
PP OBEPXHOCTE Kave Tena KaveHus
16. PxaBunHa [opo>XKa KaveHusi, Tena KaveHus, Q Q O O O O
1 Kopposusi cenaparop
17. OedekTbl Loporkka KayeHus1. Q

npu MOHTaxxe

[NoBepXHOCTb KayeHnsi

O

18.

M3meHeHve LBeTa

[opoXkka ka4eHus, Tena KaveHus,
cenapartop

O

OO

Mpumeyarne: Ota Tabnuua HenonHas. OHa COAEPXXMT NKLLL Hanboniee HYacTo BCTPEYatoLLMECs BUAb! MOBPEXAEHUIA, MeCcTa NX PacnoNoXKEHNs U MPUYNHBI.
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2. ANATHOCTUKA MO 3BYKY U BUBPALIUA

Knaccundrkaums 3ByKoB 1 BUbpaumin

BpalleHne NoaLMnHMKOB Ka4eHWs1 COMPOBOXAAETCS 3BYKOM
1 Bnbpaumen. ToH 1 amnanTyaa 3ByKa BapbUpyeTCst B 3aBUCU-
MOCTW OT ThMa MOALWNMHLKA, YCNIOBUIA YCTAHOBKIM 1 3KCMyaTa-
U 1 T.4. 3BYK 1 BUOPALMIO MOALIMMHUKOB Ka4eHUSt MOXHO
pa3buTb MO YETbIPEM KATErOpUsiM, a Kaxayt KaTeropuio
MOXKHO ellle pas3buTb Ha HECKOMIbKO MOAKATEropuii, Kak rnoka-
3aHo B Tabnuue 2.1. TeM He MeHee, OnpenenuTb rpaHuLbl
MEeXIy TakuMu rpynnamu cnoxHo. [axke ecnu HekoTopble
TUMbI 3BYKOB 1 BUOPaUMIA XapakTepHbl AN NMOALUUMHUKOB, KX
IPOMKOCTb MOXKET 3aBMCETb OT MPOM3BOLACTBEHHOMO MPOLIECCa,
B TO BPEMSI Kak HEKOTOPbIE TUMbl 3BYKOB 1 BUOPALMIA, faXe ecnv
OHW NOSIBASKOTCS B CBA3W C MPOU3BOACTBEHHBIM MPOLECCOM,
HEBO3MOXHO YCTPaHWTb B HOPMasbHBIX YCIOBUSIX.

OnpenenyTb NPUHMHY 3ByKa MOXHO MOCPELACTBOM 3anuvchiBa-
HNS 3BYKOB 1 BMOpaumii padboTatoLLero CTaHka 1 aHanmsmpys
nx. Kak nokasaHo Ha clnefylollen cTpaHuvLe, HOpMasbHO
DYHKLUMOHMPYIOLLMIA NOALWVMHNK UMEET CTabunbHyto hopmy
BOJHbI. A MOALUMMHYK C LiapanyHOn, HanpuMep, AEMOHCTPUPRYET
BOJIHY C LUMPOKMMUN KOnebaHUsaMK, yKasblBalOLWMMK Ha 3BYKM
CUNBHOM aMMnTybl Yepesd paBHble NMPOMEXYTKN BPEMEHN.
Komnanma NSK npoussogmT npmbop Ans AMarHOCTUKM COCTO-
SHVS nogwmMnHVkos Bearing Monitor NB-4, koTopbin 3amepsieT
BMOpauum ANs onpeneneHns OTKNOHeHU B paboTatoLllem
cTaHke. [pU4nHbI OTKIOHEHWI MOXHO TakXXe OMpeaenuTb npu
nomoLy NB-4 1 3anuceiBatoLLero 06opyaoBaHns, Hanpumep,
MepCOoHaNbHOrO KOMMbIOTEPA.

Tabnuua 2.1 Knaccudukaums 3ByKoB 1 BUGpaumii B MOALLNMHMKAX KaYeHnst

3ByK

Bubpauus

XapakTepucTuku

LLIym BOPOXKY KaveHns

CBob6opHble konebaHus KonbLa
LOPOXKN Ka4yeHust

npO,D,OJ'I)KI/ITeJ'IbeIﬁ wym, 06bI4YHO n3gasaeMbli BCEMU MOALUIMNHUKaMN

CBob6opHble konebaHus KonbLa

Pel’yﬂﬂprllZ LyM 4Yepea3 onpenenieHHble nHTepBasbl, KOynHblie NOAWNNHUKA

enyKun .
t LOPOXKY KavyeHus, cenaparopa M TOPU30HTasbHbIN Ba, paavanbHas Harpyska 1 Hu3kas YucToTa BpalleHust
MpPOAOMKNTENBHBIA MU NPEPbLIBUCTBIN, B OCHOBHOM, KPYMHbIE LIIMHAPUYECKME
Ckpun gggg;ﬂ:b}';:::ffam“ Konbua POSIMKOMOALWNMHYKI, paguanbHas Harpyska, CMasbliBaHe KOHCUCTEHTHOW
CTpyKTYpHbIE CMa3KoM, Ha onpefeneHHoNn CKOpoCTH
LLlym “CK” CaoBoaHbIE KoneBans cenaparopa PerynsipHbiii LUyM 4epes OnpefieneHHble NHTepBasibl, BCE UMbl NOAWNMHIKOB
M3Aat0T TaKoii 3BYK
Wym s LLiym “CG” BuBpauns cenaparopa MpepbIBACTBIN UK NPOACIIKUTENBHBIN 3BYK, CMa3ka OnpeaesieHHbIM
CMa304HbIM MaTepuasnom
cenapatope
Yepes onpepeneHHble MHTEPBabI, He Tak PeryNsipHO Npu paanansHo
n KNBaHM !
ocTykuBaHve | CBobopaHoe konebaHne cenapartopa HArPY3Ke 11 BO BPEMS NpUpaBoTKi
— Bubpauus Ten kadeHus npv npoxoae | MpoaomknTenbHbIi, BCe TUMbI NOALUMMHUKOB NPV paavanbHoi Harpyske
BHyTpeHHee kombLo | MpoaoMKUTENBHBIN LLYM
Br6pauus
Ipon3sopCTBEHHbIE LLlym, BbISBakHHeIV puchnenolt | BCNGACTBIE Hapy>xHoe konbuo | MOCTOSHHBIN LWyMm
P A NOBEPXHOCTHIO puchneHocTn Py U Y
NOBEPXHOCTYU
OnemeHTbl KayeHnst | MOCTOSHHBIV LUYM, €CA PONKHN, Y NEPUOANYECKNIA, ECNN LLAPWKM
BHyTpeHHee KonbLo
Br6pauun,
Mpu oBpaLLeHin LLIym, BbI3BaHHbIN gecekTamu | Bbl3BaHHbIE HapyxHoe konbLo | PerynsipHsbiii lWym Yepes onpenesieHHble NHTEPBaSIbI
nedexkTamu
C NOALUNMHUKaMM
OneMeHTbI KaueHnst

LLlym, BbI3BaHHbI

3arps3HEHNsAMUI Br6pauuu, Bbi3BaHHbIE 3arpsisHEHNEM

HeperynsipHbii xapakTtep

LLlym oT ynnotHeHus CBob6oaHoe KonebaHme yrninoTHeHusIM | KOHTaKTHOe ynnoTHeHne

LLlym, BbI3BaHHbI CMa3Komn —_ HeperynsipHbii xapakTtep

Mpouee f MpopomknuTenbHbIN

— Buenne f

A MpopomKknTenbHbIN

f—2f MpopomKnTenbHbIn

n: MNonoxutensHoe uenoe 4icno (1, 2, 3...)
Z: KonmyecTso Ten kadeHust
. CobCTBEHHAs YacToTa aBTOKONE0aHWIn KOMbLia B pagmaibHOM HanpasneHum, M,
CobcTBeHHas HYacToTa aBTokonebaHwit, HanpaBaeHHbIX MOA YoM, C YYETOM MHEPTHOCTU Hapy>XHOrO KonbLia, Iy,
f: YacToTa BpalLeHus BHyTPeHHero konbua, My

220 NSK ’



‘ l43c-n:7 ‘

3BYKOBOW CUrHan HOPMaNbHOro NOALNMHNKA

3BYKOBOW CUrHan NoALWNMNHMKA C LapanuHomn

YcTpoiicTBO onst nsmepeHns Bubpauun,
Bearing Monitor NB-4 (cm. cTp. 128)

O6Las YacToTa (aHanM3 4acToT)

[JvarHocTiKa no 3ByKy 1 BUGpaLy

BbicTpoe npeobpasoBaHne dypbe (Brd) Br® nocne .
MCXOAHON BOHbI np%c;gpmzw- NcTo4HMK KoppekTtupytoLme genctsmns
PagvansHoe (yrnosoe) (6a3oBbIn
HanpasneHie OceBoe HanpaeneHne Homep)
. YnyyLWwuUTh XEeCTKOCTb BOKPYI MOALINMHMKA, NofobpaTte
fan s T fan s fau — BoIGopouHbIiA OTKMK BOTHMCTOCTY COOTBETCTBYIOLNI PaANasbHbIil 3a30P, BbICOKOBSIZKYIO
(Tperme KadeHns) CMa3Ky, 1CMo/b30BaTh BbICOKOKAYECTBEHHbIE MOALLMMHIKM
fan + T YRR Z4 CTONKHOBEHWE 9NIEMEHTOB KaveHusi YMeHbLUNTb pananbHblii 3a30pP, YCTaHOBUTL NpeaHaTsr,
CobcTBeHHas YacToTa cenapartopa c C BHYTPEHHUM KOJbLIOM WA CEnapaTopoM | UCMOJb30BaTh BbICOKOBSA3KOE Macio
CamMo-rHayumpoBaHHble KonebaHus o
’ Y
(foon s o) _ 2 BLIBBAHHbIG TPEHASM CKONEKSHNS MEHBLUTE PaVAsIbHbIV 3330, YCTAHOBUTL NPEAHATH,
MO NOBEPXHOCTY KajeHMs CMEHUTb CMas3Ky, 3aMEHUTb Ha APYroi MOAWMNMHUK
f CTONKHOBEHMWE cenapartopa YcTaHoBWTb NpeaHaTsir, UICNoJb30BaTb BbICOKOBSI3KYIO
CobeTaenHas 1acToTa cenaparopa c C 9NeMEeHTaMmn Ka4yeHnsi I KonbLamm CMa3Ky, VCKJII0HUTb OLLMGKN NPU MOHTaXe
Camo-nHagyumpoBaHHble konebaHus,
Co6cTBeHHast yacToTa cenaparopa ? Bbl3BaHHbIE TPEHUEM MO HanpasnsoLein | CMeHUTb MapKy CMasku, 3aMeHUTb cenapaTop
NOBEPXHOCTU cenaparopa
CTONKHOBEHWE CenapaTopa Vi .
MEHbLLUNTb naneHbIi , YCTAHOBUTb NpegHaTsr,
Co6cTBeHHas YacToTa cenaparopa Zf, C ANIEMEHTaMI Ka4eHsl, BbI3BaHHOE paavan 3a30p, YCTaHO! pepHarsr,
COMPOTUBAEHIEM CMA3KIA. 1CMNONb30BaTh HU3KOBSI3KYIO CMa3Ky
Zi CMeLLeHne BHYTPEHHEro KosbLa 13-3a y o
A — — NPOXOZA 3NEMEHTOB KaueHMs MEeHbLLNTb paavanbHbli 3a30p, YCTaHOBUTL NpeaHaTAr
BONHNCTOCTb AOPOXKKMN KadeHnst
nZ = f(nZ+ 1 nuk) nZf, (nZ nnk) _ BHYTPEHHErO KOJIbLia, HEPOBHOCTL Mﬁ”qoﬁzigi%mggf:;gﬁ:“ecme**”"'e MOALMAHMKY,
HaPY>KHOI1 NOBEPXHOCTY Bana yay!
BonHun
nZft (nZ * 1 nuk) nZ f_(nZ nuk) _ Hggyxﬁ.{)?ng?oﬂ?:ag)K:gp?l;%HemH Mcnonb3oBaTh BbICOKOKAYeCTBEHHbIE MOALWMMHUKY,
c c 3
BHYTPEHHEE OTBEPCTVE KOPNyCa YNY4LWUTb TOYHOCTb BHYTPEHHENO AnameTpa Kopryca
2nf + f (2n nuk) 2n f, (2n nuK) — BOMHNCTOCTL 3NEMEHTOB KayeHust Mcnonb3oBaTb BbICOKOKAYeCTBEHHbIE NMOALLUMHIKA
b c b p‘
TPELUMHKY, BMATVHBI, PXXaBYMHA,
7t oTcnavBaHue Ha fOPOXKKe KaveHns 3ameHa noALNMHNKOB U 6epexxHoe XpaHeHue
i BHYTPEHHero KonbLa
TpeLyHKY, BMSITVHbI, P>KaByuHa,
fon s T fan s Tam Zf, oTC/1avBaHne Ha IOPOXKE KadeHns 3amMeHa NOALLMMHIKOB 1 6epeXxHOe XpaHeHe
BHYTPEHHEro KosbLa
of TPELUMHKN, BMATVHBI, PXXaBYMHA,
b OTONAVIBARME HA TenaX KadeHns 3ameHa NoALNMHNKOB U 6epexxHoe XpaHeHue
fev s Ta fanv s Tam HeperynsapHo | Monapaxue rpssu MpPOMbITb, OTKOPPEKTUPOBATb YMNIOTHEHNS
Camo-nHayumpoBaHHble konebaHus,
Co6cTBeHHast YacToTa YNaoTHEHUS (f) BbI3BaHHbIE TPEHUEM MO KOHTAKTHOW 3aMeHNTb YNioTHeHNe, CMEHUTb CMa3Ky
NOBEPXHOCTUN YNIOTHEHWS
Cwma3ka unu ny3bipbKu CMasku
? ? HeperynapHo | pasgasnusaioTcs Mexay Tenamm MoMeHsITb cMa3ky
Ka4eHnsi N [OPOXKKOIA KaveHUs
f _ _ CeyeHune BHYTpeHHero Kosnbua
B HEMPABMLHON (hopMbl Vcnonb3oBaTb BbICOKOKAYeCTBEHHbIE MOALLMMHKA
£ _ _ M3MeHeHVe LIapuKOB B NOALLMMHIKE,
A HEPABHOMEPHAS YAANEHHOCTb TeNl KaYeHNs: Mcnonb3oBaTb BbICOKOKAYeCTBEHHbIE MOALLMMHKA
HenwvHeiiHble konebaHnsa B CBA3N
f—2f, — — C KECTKUM OTKNOHEHWEM, BbI3BAHHBLIM Mcnonb3oBaTb BbICOKOKAYeCTBEHHbIE MOALLMMHKY
OTK/IOHEHVEM LLIAPUKOB
f.. TnaHeTapHas YacToTa BpeLeHns Ten kadeHns, My,
f,n: COBCTBEHHas YacToTa YacToTa aBTOKONE6aHMii KoMbLAa B 0CEBOM HanpasneHm, My
f COGCTBEHHAs YacToTa aBTOKOIEGaHN NMPU BUOPAaLIMM HAPY>KHOTO KOJlbLia B OCEBOM HanpaseHum, M,

—

—

f=f -1,

YacToTa BpalLeHns Tefla Kad4eHns BOKpYr ceoer ocu, L,
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2. ANATHOCTUKA MO 3BYKY U BUBPALIUA

Kak 3anucbiBaTb curHasnbl 38yKa 1 Bubpauuii

AHannsnpys 3ByK 1 BMGpauum CTAHKOB C BpallaTeflbHbIM
OBVDKEHMEM, MOXHO YCTAHOBUTL MPUYMHY HEHOPMASbHOM
BMbpaumn. Mbl onvLLeM fanee, Kak 3anuncbiBaTb BUOpaLmn npu

nomoLuym ycTtponctea Bearing Monitor NB-4 (cm. cTp. 128),

Puc. 2.1 CTpykTypa 3anncbiBaHUst CUrHasioB 3ByKa 1 Bubpawmi

MwukpodoH

NB-4

MoHodoHNYecKnin kKabenb
AC-OUT /LUTtekep 3,5

N

Mpsmon aHanns
4yepes3 KoMnbloTeEP

[NepcoHanbHbIN
KOMMblOTEP

a TaKXKe Kak 3anucbliBaTh 3BYK NPV MOMOLLY MUKPOMOHA.
3BYKU N BUOpaLUN HEOBXOOMMO 3anncbiBaTb Kak Mpu
HOpMaSibHbIX, Tak M aHoMasbHbIX YCNIOBUSIX, YTOObI ornepeauTb

NPUYNHbI OTKITOHEHWIA.

CTaHokK
C BpawaTesnbHbIM
ABV>XEeHnem

Kabenb cyuTbiBaloLLErO
yCTpOMNCTBa
(nocTtaBnsieTcs
c npubopom NB-4)

-.. [ Ananns nidopmaumun vyepes |___
perncTpaTop AaHHbIX

lMepcoHanbHbIN
KoMMbOTEP

CoegnHuTenb
BNC

+{[ee000000l000 E AHaﬂl/|3aTOp Bro

s
L3255
~.m
%:'0::.:~3:~

2
{57 v 0
S

ooy
s

Pernctpatop

OaHHbIX

Kanan BBoga
JaHHbIX

0ooog
|§nu|
= o
0oo|
O
] oo

Mepbl NPeAoCTOPOXXHOCTY NPU 3anncbiBaHUM CUrHAJIOB 3BYKOB U BUGpauuii

AHanM3npoBaTh 3an1caHHble daHHble OyaeT ropasao NpPoLLe, eCnv COBMOCTU CreaytoLme Mepbl MPeaoCTOPOXXHOCTY:

1) OcTtaHoBUTE PabOTY PAAOM CTOSALLMX CTAHKOB, YTOObI MCKITKOHMTL 3anvcCbiBaHMe MOCTOPOHHX 3BYKOB W BUGpaLI.

2) 3anucbiBarTe LWyMbl 1 BUOpaLMN, Kak B HOPMaIbHbIX, Tak 1 aHOMasbHbIX YCNOBUSIX.

)
3) MpocnywaiTe 3anvcaHHble LyMbl 1 BUGPaLmK, HTOObI ONPeaeTb OTKIIOHEHWS.
)

4) 3anvicbiBarTe WyMbl 1 BUOpaLmM, N3MEHSAS KONMMHYECTBO 0O0OPOTOB CTaHka (Hanpumep, 100 06/MuH, 800 06/MWH.

1 2 000 06/MUH).
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‘ l43c-n:7 ‘

Kak 3anucbiBatb B|/|6pau,|/|v| npun 3anucbiBaHU CUrHaJsioB HarnpsAmMyro 4epes3 KoMnbroTep

Heobxopgumoe obopynosaHue:

YCTPOMCTBO ANs AMarHOCTUKM COCTOSHWUS noawmnnHmkos NB-4

MepcoHalbHbIA KOMMLIOTEP (C MOPTOM A5 NMHWM TRAHCHSLMM 1 MPOrPamMMOlt 3animcbiBaHVst CUrHANOB)

MoHohoHMYecknii kabenb Ans 3anm1cbiBaHNS CUrHaOB (C AMaMeTPOM LuTekepa 3,5 ¢ 0QHOW CTOPOHbI)

Kabenb cuutbiBaroLWEro
ycTponcTtea

[NogcoegnHUTe cYMTbIBarOLLMA Kabenb K ycTponctsy NB-4,
a 3aTeM MNPUKPENUTe CHUTbIBAIOLLIMA MOPT K CTaHKy, aHanv3
KOTOPOro Bbl XoTUTE NpoBeCcTU. HT06bI N3MEpUTL BUBPAaLIN,
CHATBIBAOLLAI MOPT Ny4LUe 3aKPennTb PSAOM C TEM MECTOM,
rae B CTaHKe yCTaHOBJEH NMOALLUMMHMK.

HavyHuTe 3anuceiBaTh curHanbl BUMGpaumMm npu nNoMoLLm
nporpamMmbl 3anncbiBaHNa 3BYKOB. HacTponTe ypoBeHb
3anMnMcu NepcoHanbHOro KoMMblTepa Tak, 4YToObl
NnoAdePXMBaTb BXOOHOW CUMHa B 3aaHHOM Avanas3oHe.
PexkomeHayeTca BeCcTu 3anucCb 3ByKa B Te4YeHME Kak

MUHUMYM 20 CekyH[,

CoxpaHunTe 3anmcaHHble aaHHble. (MOMHUTE, YTO HEKOTOpbIe
[aHHble BMOpaLIM MOTYT ObiTb MOTEPSHBbI B 3aBUCUMOCTU OT

thopmara.)
.

ot

AC-OUT
&

KaHan

K BBOAa
AaHHbIX

Coegnnute yctponcteo NB-4 (AC-OUT) n 3anucbiBarollee
obopyaoBaHMe (Ha PUCYHKe CReBa, BXO4 MUKpodOoHa Ha
NepCcoHaNbHOM KOMMBIOTEPE), NCMOMb3YsT MOHOMOHNHECKNIA
kabenb (LWTekep anameTpom 3,5 CO CTOpOHbI ycTporicTea NB-4).
%1 BxopHast knemma MYKPOOHa MOXET UCMOSIb30BaTbCH Kak
3aMeHUTeNb, XOTst B 3aBUCUMOCTY OT BEIMYMHLI BMOpaLMM, oHa
MOXXET HE CHMTaTb CUrHas1, KOTOPbIN BbIXOAWT 3a 3a4aHHbI/ AMarna3oH.

[MpoaHannanpyTe 3anMcaHHble faHHble NMo BUOpaLmn, YTobbl
OonpeaennTb OTKIIOHEHWS.

ot

3anucbiBaHne Bubpaumi
BpaweHuss (NORMAL)

3anvcbiBaHne Bubpauuit,
BbI3BaHHbIX LiapanuHoii BHyTpU
nopwwunHrka (ENVELOPE)

YctaHosuTe ycTporctBo NB-4 Ha ACC-NORMAL npu namepeHmmn
BUOpaLMA Mpu BpaLLeHnn y cTaHka. W yctaHosnTe ycTponcTteo NB-4
Ha ACC-ENVELOPE (aHanus ornbaroLLein™?) npyu n3mepeHumn
BMOpaLMiA, BbI3BAHHbIX HANMYMEM LiapariiHbl BHYTPY MOALLIMMHYKA.

k2 AHanm3 orvbatoLLen

[loBpexaeHe MOBEPXHOCTM AOPOXKU KaveHus nunm
3NeMeHTa Ka4deHnss MOXKET Bbl3BaTb yAapHyto BMOpauuto
Yepes perynsipHble NPOMEXyTKN BpeMeHn. B aTom cnydae
BlrN® aHanua curHanoB Bubpauumn He MOXXET ONMpPeaenvTb
4aCTOTHblE COCTaBSOLLME, MOPOXAAEMbIE MOBPEXOEHNEM.
B Takux ycnosusax aHanus orubarollen, KOTOpbIn gaeT
NCKaXKeHVE MU3-3a rPynnoBOM 3aJEP>XXKMN UCXOOHbIX (hOpM
BOJIHbI AN aHanmM3a 4acToT, MOXET OnpefennTb 3Tu
4aCTOTHble cocTaBnawwme. [Ona aHanmaa orubatoLlen
obopypoBaHue OO/MKHO UMeTb (DYHKLUNIO 06paboTky
orvbaroLLen.

(@ [Tk (b) | = T k—

B

Bpems Bpewms

YacToTHbI aHanms (t) YacToTHbIln aHanus (t)

WckaxeHne
13-3a rpynnosomn

3af1epPXKKN

YactoTta YacToTa
T 2/T

CniekTp yacToT (b) x (t)

S\

CniekTp YacToT (a) x (1)
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2. ANATHOCTUKA MO 3BYKY U BUBPALIUA

Kak 3anucbiBatb LWYMbl HANPAMYHO Yepe3 KOMMbIoTep

Heobxopgumoe obopynosaHue:
MUKPOOH L5t UBMEPEHS YPOBHS 3ByKa

MepcoHanbHbIN KOMNBIOTEP (OCHALLEHHbIN BXOAHOW KNEMMOW MUKPOMOHA 1 MpOorpamMmon 3anmncu 3ByKa)

MoacoeanHUTe MMKPOMOH K 3anu1cbiBatoLLeMy 060PYAOBaHNIO.
MbI pekoMeHayeM MCMonb30BaTb MUKPO(OH C HaCTOTHbIMM
xapakTepucTukamum*®, nossonsdownmMm aPdeKTUBHO
3anncbiBaTb LWyMbl CTaHKOB. HeobxoaMMo MCMnonb30BaTh
MUKPOOH AN U3MEPEHVS 3BYKOB, MOTOMY Kak BCTPOEHHbIN
B MepCOHasbHbIN KOMMBIOTEP MUKPOMOH MOAXOANT TOJIbKO
0N 3anncy 4enoBeYEeCKOoro rosioca, n He rogutca Ans
3anuncu LLYMOB 1 3BYKOB, 13aBaeMbIX CTaHKaMM.

YCcTaHoBWTE MUKPOOH Ha COOTBETCTBYIOLLEM PACCTOAHUM OT
VHCMEKTUPYEMOTO CTaHKa. (ECM MUKPOGOH YCTaHOBUTL CAULLIKOM
6713K0, BydeT 3annchbiBaTbCA 3BYK 3aBUXPEHWA BO3OyXa, a eciv
YCTaHOBWTb CAMLIKOM [aneko, YpOBeHb 3Byka OYAET CIMULLKOM
HW3KNA.) PeKoMeHlyeTCsi 0OCTaHOBUTL PaboTy PacnonOXeHHbIX
PSAOOM CTaHKOB, YTOObl UCKMIOYNTL BHELUHUIA LLYM, KOTOPbIV
MOXET OCNOXHWUTb B AaNbHeNleM aHanm3 3anvcaHHoro 3syka.
lcnonbayinTe ogHoHaNpaBneHHbIn MUKPOGOH, MO BO3MOXHOCTY,
ONATb-TaKN N1 TOro, YTOObI UCKIMIOYNTE BHELLHWNA LLYM.

3 HacTOTHble XapaKTEPUCTVKN MUKPOdOHa

HacToTHble XapakKTePUCTUKN MUKPO(OHa BapbUpYyOTCH B
3aBMCMMOCTW OT ero Tuna. Hanpumep, MUKPOdoH Ha 6001,
nan MeHbwe (cMm. Puc. 2.2) nokasbiBaeT HU3KYIO
YyBCTBUTENBHOCTb, TOMAA Kak ApYron MUKPOMOH (CMm. Puc.
2.3) AeMOHCTpupyeT cTabunbHble XapakKTepUCTUKHK
NOAAEPXKaHNS XOPOLLEN YyBCTBUTENBHOCTU ANS LUMPOKOro
[OnanasoHa 4actoT. B ¢Ba3n ¢ 4eM, MUKPOdOoH Ha puc. 2.3
NOAXOAUT AN USMEPEHNSA 3BYKOB CTaHKOB.

Puc. 2.2
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[Mpyn NomoLM 3anucbiBatoLLEero 06opyaoBaHNA Ha4YHUTE
3anncb. HacTpoiTe ypoBeHb 3anucu NMepcoHasibHoro
KOMMbOTEPA TaK, YTOOb! OH MOAASPXKNBAN BXOAHBIE CUMHASbI
B pamMKax 3af4aHHoro avanasoHa.

.

CoxpaHnTe 3anncaHHble aaHHble. (MOMHUTE, YTO HEKOTOpPbIE
ZaHHble BUGpaumm MoryT ObiTb MOTEPSsiHBI B 3aBUCKMMOCTU OT

dopmaTa.)
.

[MpocnylwanTe 3anucaHHble OaHHble, 4Tobbl ONpesennTb
OTKJIOHEHWS.
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YacToTHbIN aHanM3 3BYKOB, 3amnmMcaHHbiXx TakvM 06pa3om
1N coxpaHeHHbIX B dopmare WAV, MOXXHO MPOBECTX MPY MOMOLLM
MMEeIOLLErocs B Npodaxke nporpammHoro obecnedeHuns bBId.
YHacToTbl BUOpALIA U 3BYKOB, BbI3BAHHBIX MOBPREXAEHMEM, TaKM
Kak LapanvHa uam puneHoCTb AOPOXKNA KadeHWs MOALLIMMHIKA,
MO>XHO MOJyYnTb, Kak 3TO nokasaHo Ha Puc. 2.4. Ecnn npn
4aCTOTHOM aHamMae, NPOBOAVMMOM MPW MOMOLLW MPOrPaMMHOro
obecnedeHns BINd, BbigBNeHbl TakMe YaCTOTHbIE COCTaBSOLLINE,

3TO FOBOPWUT O TOM, YTO MOBEPXHOCTb MOALIMMHMKA MOXET BbiTb
noepexaeHa. Mo 3anpocy komnaHmst NSK MOXXeT NpoBeCTv aHanm3
3BYKOB, XpaHsiLmxcst B harine WAV. Mo Takomy 3anpocy KOMMaHum
NSK HeobxooMmo npefoCTaBUTb 3amvcCb 3BYKOB, Kak mpwu
HOPMaJTbHBIX, TaK 1 aHOMabHbIX YCNnoBUsX. VImMelTe B Buay, YTO
4aCTOTHbIA aHanM3 CUrHasIoB 3BYKOB 1 BUOpaLMIA MOXET ObiTb
HEBO3MOXXHO MPOBECTU, €CAW YCNOBUSA 3anncy BbIMOJSHEHbI
B HEIOCTAaTOYHOM Mepe.

Puc. 2.4 Tpumepsbl pe3ynbTaToB YaCTOTHOMO aHanM3a 3BYKOB 1 BUOpauuii, NpOBEAEHHOro Npu NOMOLLM NPOrpaMmmMHoro obecneveHns Brd

Ecnu ecTb noBpexxaeHue Ha MOBEPXHOCTUN [OPOXKKM KaYeHUs1 Hapy>XHOro KosbLa
BHyTpeHH1 guameTp: 160 MM. MeTopg 3anvcun 1 aHanmsa: pesynbtatsl BINd aHanm3a BbIXOAHbIX
faHHbIx ACC-ENVELOPE yctpoiictea NB-4. HYucno obopoTos: 4,000 06/MyH
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Ecnu ecTb noBpexxaeHusi Ha MOBEPXHOCTU AOPOXKKM BHYTPEHHErO KOJbLa
BHyTpeHH1 anameTp: 100 MM. MeTopg, 3anvcun 1 aHanmaa: PedynstaTbl aHann3 ormbatoLLen 3B8yKOB
CTaHKa, 3anmncaHHbIX Yepes MUKPOOH. Hicno obopotos: 50 06/MnH
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NMPUJTOXXEHUSA

Jonyckn pnameTtpa Bana

Knaccudukauns averpos (MM)

6 6 6 g5 g6 h5 h6 h7 h8 ho ho | js5  js6
CBbIlLE BKJIHOYUT.
30 | -20 | -10 | -4 - a4 0 0 0 0 0 0
3 6 | 38 | -28 | -18 | -9 -12 -5 -8 -12 -18 -30 -48 |*25 =4
40 | -25 | -1 | -5 - 5 0 0 0 0 0 0
. 0| 49 | 34 | -22 | 411 -14 | -6 -9 -15 -220 -3 -58 |*3 =45
50 | -32 | -16 | -6 - 6 0 0 0 0 0 0
10 | 61 | 43 | 27 | -14 17 | -8 1 -18 -27 -43 -70 ¥4 %59
Z65 | -40 | -20 | -7 - 7 0 0 0 0 0 0
e 0 | 78 | -53 | -33 | 16 - 20 -9 13 - 21 33 -50 _g4 |t45 =65
80 | -5 | -25 | —9 - 9 0 0 0 0 0 0
30 50 | _95 | -66 | -41 | 20 -25 | -1 16 -25 -39 -2 100 |95 =8
100 | -60 | -30 | -10 - 10 0 0 0 0 0 0
e 80 | 419 | -79 | -49 | 23 -29 | 13 19 -30 -46 -74 120 |*685 =95
20 | -72 | -36 | 12 - 12 0 0 0 0 0 0
80 120 | 4 | _osa | -8 | 27 -34 | 15 22 -35 -54 —g7 140 |75 =M
145 | -85 | -43 | -14 - 14 0 0 0 0 0 0
120 180 | 476 | 410 | -68 | 32 -39 | -18 25 -40 -63 -100 -0 |*2 =125
170 | -100 | =50 | -15 - 15 0 0 0 0 0 0
180 250 |\ 499 | _129 | -79 | 35 -44 | 20 29 -46 -72 -115 185 |*10 =145
190 | -110 | =56 | -17  -17 0 0 0 0 0 0
250 315 | 05 | 142 | —-88 | 40 -49 | -23 82 -52 —-81 -130 -p10 |*'15 16
210 | -125 | -62 | -18 - 18 0 0 0 0 0 0
815, 400 | 45 | 461 | -98 | —43 -54 | -25 -3 -57 -89 -140 -0 |*'1&5 *18
230 | -135 | -68 | -20 - 20 0 0 0 0 0 0
400 500 | 570 | 475 | —108 | -47 -60 | -27  -40 -63 -97 155 -p50 |*135 =20
260 | -145 | - 76 -2 0 0 0 0 0
500 630 | 304 | _189 | -120 - 66 44  -70  -110 -175 280 - 22
200 | -160 | - 80 - 24 0 0 0 0 0
630 800 | 445 | 210 | -130 — 74 50 -8  -125 200 -320 D5
320 | <170 | - 86 - 26 0 0 0 0 0
800 1000 | 75 | o0 | —142 -8 56 -90  -140 230  -360 - =28
350 | -195 | - 98 - 28 0 0 0 0 0
1000 1250 | 45 | 061 | -164 ~ o4 66 -105 165 260  —420 - =
390 | -220 | -110 - 30 0 0 0 0 0
1250 1600 | 68 | 98 | -188 -108 78 125 195 310  -500 - =30
430 | —240 | -120 -3 0 0 0 0 0
1600 2000 | 555 | g3 | 212 —124 92 150 230 -370  —600 - =E
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‘ Yactb 8

EovHuLa namepeHus: um

. . . Knaccudmkawms auametpos (M)
i5 j6 i7 k5 k6 k7 m5 m6 n6 p6 r6 r7
CBbILLE BKJIOYUT.
+ 3 + 6 + 8 + 6 +9 +13 + 9 + 12 + 16 + 20 + 23 + 27 3 6
-2 -2 -4 + 1 + 1 + 1 + 4 + 4 + 8 + 12 + 15 + 15
+ 4 + 7 +10 + 7 +10 +16 +12 + 15 + 19 + 24 + 28 + 34 6 10
-2 -2 =B + 1 + 1 + 1 + 6 + 6 + 10 + 15 + 19 + 19
+ 5 + 8 +12 +9 +12 +19 +15 + 18 + 28 + 29 + 34 + 41 10 18
-3 -3 -6 + 1 + 1 + 1 + 7 + 7 + 12 + 18 + 23 + 23
+ 5 + 9 +13 +11 +15 +23 +17 + 21 + 28 + 35 + 41 + 49 18 30
-4 -4 -8 + 2 + 2 + 2 + 8 + 8 + 15 + 22 + 28 + 28
+ 6 +11 +15 +13 +18 +27 +20 + 25 + 33 + 42 + 50 + 59 30 50
-5 -5 -10 + 2 + 2 + 2 + 9 + 9 + 17 + 26 + 34 + 34
+ 6 +12 +18 +15 +21 +32 +24 + 30 + 39 + 51 + 60 + 71 50 65
-7 -7 =12 + 2 + 2 + 2 +11 + 1 + 20 + 32 + 4 + 4
+ 6 +12 +18 +15 +21 +32 +24 + 30 + 39 + 51 + 62 + 73 6 80
-7 -7 -12 + 2 + 2 + 2 +11 + 11 + 20 + 32 + 43 + 43 5
+ 6 +13 +20 +18 +25 +38 +28 + 35 + 45 + 59 + 73 + 86 80 100
-9 -9 -15 + 3 + 3 + 3 +13 + 13 + 23 + 37 + 51 + 51
+ 6 +13 +20 +18 +25 +38 +28 + 35 + 45 + 59 + 76 + 89 100 120
-9 -9 -15 + 3 + 3 + 3 +13 + 13 + 23 + 37 + 54 + 54
+ 7 +14 +22 +21 +28 +43 +33 + 40 + 52 + 68 + 88 +103 120 140
=11 =11 -18 + 3 + 3 + 3 +15 + 15 + 27 + 43 + 63 + 63
+ 7 +14 +22 +21 +28 +43 +33 + 40 + 52 + 68 + 90 +105 140 160
-11 -11 -18 + 3 + 3 + 3 +15 + 15 + 27 + 43 + 65 + 65
+ 7 +14 +22 +21 +28 +43 +33 + 40 + 52 + 68 + 93 +108 160 180
-1 -1 -18 + 3 + 3 + 3 +15 + 15 + 27 + 43 + 68 + 68
+ 7 +16 +25 +24 +33 +50 +37 + 46 + 60 + 79 +106 +123 180 200
-13 -13 -21 + 4 + 4 + 4 +17 + 17 + 31 + 50 + 77 + 77
+ 7 +16 +25 +24 +33 +50 +37 + 46 + 60 + 79 +109 +126 200 205
-13 -13 -21 + 4 + 4 + 4 +17 + 17 + 31 + 50 + 80 + 80
+ 7 +16 +25 +24 +33 +50 +37 + 46 + 60 + 79 +113 +130 205 250
-13 -13 -21 + 4 + 4 + 4 +17 + 17 + 31 + 50 + 84 + 84
+ 7 +16 +26 +27 +36 +56 +43 + 52 + 66 + 88 +126 +146 250 280
-16 +16 +26 + 4 + 4 + 4 +20 + 20 + 34 + 56 + 94 + 94
+ 7 +16 +26 +27 +36 +56 +43 + 52 + 66 + 88 +130 +150 280 315
-16 +16 +26 + 4 + 4 + 4 +20 + 20 + 34 + 56 + 98 + 98
+ 7 +18 +29 +29 +40 +61 +46 + 57 + 73 + 98 +144 +165 315 355
-18 +18 -28 + 4 + 4 + 4 +21 + 21 + 37 + 62 +108 +108
+ 7 +18 +29 +29 +40 +61 +46 + 57 + 73 + 98 +150 +171 355 400
-18 +18 —28 + 4 + 4 + 4 +21 + 21 + 37 + 62 +114 +114
+ 7 +20 +31 +32 +45 +68 +50 + 63 + 80 +108 +166 +189 400 450
-20 +20 -32 + 5 + 5 + 5 +23 + 23 + 40 + 68 +126 +126
+ 7 +20 +31 +32 +45 +68 +50 + 63 + 80 +108 +172 +195 450 500
-20 +20 -32 + 5 + 5 + 5 +23 + 28 + 40 + 68 +132 +132
- - - - +44 +70 - + 70 + 88 +122 +194 +220
- - - - 0 0 - + 26 + 44 + 78 +150 +150 22y =2y
- - - - +44 +70 - + 70 + 88 +122 +199 +225
- - - - 0 0 - + 26 + 44 + 78 +155 +155 560 630
- - - - +50 +80 - + 80 +100 +138 +225 +255
- - - - 0 0 - +30 | +50 | +8 | +175 4175 | ©0 710
- - - - +50 +80 - + 80 +100 +138 +235 +265
- - - - 0 0 - +30 | +50 | +88 | +185 +185 710 800
- - - - +56 +90 - + 90 +112 +156 +266 +300
- - - - 0 0 - + 34 + 56 +100 +210 +210 Y 2Ly
- - - - +56 +90 - + 90 +112 +156 +276 +310
- - - - 0 0 - +34 | +56 | +100 | +220 4220 900 1000
- - - - +66 +105 - +106 +132 +186 +316 +355
- - - - 0 ol - +40 | +66 | +120 | +250 4250 | 1000 1120
- - - - +66 +105 - +106 +132 +186 +326 +365
- - - - 0 0 - + 40 + 66 +120 +260 +260 1120 1250
- - - - +78 +125 - +126 +156 +218 +378 +425
- - - - 0 0 - + 48 + 78 +140 +300 +300 ey ey
- - - - +78 +125 - +126 +156 +218 +408 +455
- - - - 0 0 - + 48 + 78 +140 +330 +330 1400 1600
- - - - +92 +150 - +150 +184 +262 +462 +520
- - - - 0 0 - + 58 + 92 +170 +370 +370 Uy ey
- - - - +92 +150 - +150 +184 +262 +492 +550
- - - - 0 0 - +58 | +92 | +170 | +400 +400 | 1800 2000
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NMPUJTOXXEHUSA

,U,OI'IYCKI/I gnamMeTpa BHyTpeHHero orBepctua Kopnyca

Knaccudykauus uaveTpos (MM)

- | E6 F6 F7 G6 G7 H6 H7 H8 J6 J7 JS6 JS7
CBbILE  BKJIHOHNT.
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‘ Yactb 8

EovHuLa namepeHus: um

Knaccudukauns guavepos (MMm)

K5 K6 K7 M5 M6 M7 N5 N6 N7 P6 P7
CBbIlLEe  BKJIHOYUT.

42 2 i 6 -4 -4 0| -9 -9 -5 | -15 -1 o0 18
6 - 9 12 12 15 - 18 17 20 -23 | -26 -29

‘1 2 i 6 iy - 0o | -2 -1 -7 | -8 -14 s 30
- -1 - 15 14 17 -2 21 ~24  -28 | -31 -35

2 3 v 7 -5 -4 0o | -13 12 -8 | -2 17 0 50
-9 -13 - 18 16 20  -25 24 ~28  -33 | -37 -42

+3 4 4 9 -6 -5 o | -15 14 -9 | -26 -2 o 80
10 - 15 - 21 19 —24  -30 28 ~33 -39 | -45 -5

v2 o+ 4 + 10 -8 -6 o | -8 16 -10 | -30 -24 80 120
13 - 18 - 25 23 ~28  -35 33 ~38  -45 | -5  -59
+3 o+ 4 12 e -8 0o | -2t 20 -12 | -3 -28

15 - 21 - 28 27 -33  -40 -39 ~45 -5 | -6 -68 120 180
v2 4+ 05 £ 13 11 -8 0 | -25 ~22 -14 | -4 -33

18 - 24 - 33 31 ~37  -46 45 - 51 60 | -70 -79 180 250
+3 4+ 5 + 16 13 -9 0o | -27 ~25  -14 | -47 -36

20 -27 -3 -36 -4 -5 -50 ~57  -66 | -79 -88 250 315
3 4+ 7 v 17 14 - 10 0 | -30 ~26 -6 | -5 -4

22 -29 - 40 -39 -4 - 57 -55 62 -73 | -8 -98 815 400
v2 4+ 8 + 18 16 - 10 0o | -33 ~27  -17 | -85 -45

25 - 32 - 5 43 -50  -63 60 ~67 -8 | -95 -108 400 500
0 0 -2 -2 —44 -4 | -7 -78

- - 44 - 70 - - 70 - 96 - - 88 -114 -122 -148 500 630
0 0 -3  -30 ~50 -5 | -8 -88

- - 50 - 80 - - 80 -110 - -100 -130 138 -168 SO
0 0 ~34 -3 -5 -5 | -100 100

) -5  -90 - 90 124 - 12 -146 | -156  -190 800 1000
0 0 - 40  -40 -66  -66 | -120 -120

- 66 105 106 -145 432 71 | -186  -p25 | 1000 1290
0 0 ~a8 - 48 -78  -78 | -140  -140

} - 78 125 126 -173 B 156 203 | -218 o5 | 1290 1600
0 0 -58  -58 ~92 -9 | <170 -170

B _ 92 ~150 B 150  -208 B 184 242 | -262 -3 | 1600 2000
0 0 ~e8  -68 10 110 | -195 195

) 110 175 178 -243 - 220  -285 | -85 370 | 2000 2500
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NMPUJTOXXEHUSA

3Ha4eHuns CcTaHpapTHbIX AO0NYCKOB B COOTBETCTBUU C KNlaccaMu IT

OcHoBHOM pasvep CTtaHpapTHbI Knacc

(L) I T2 T3 T4 IT5 IT6 7 T8 9
CBbIlE  BK/YUTENBHO [onycTumMble OTKIOHEHUST (UM)

- 3 0.8 1.2 2 3 4 6 10 14 25
3 6 1 1.5 2.5 4 5 8 12 18 30
6 10 1 1.5 25 4 6 9 15 22 36
10 18 1.2 2 3 5 8 11 18 27 43
18 30 15 25 4 6 9 13 21 33 52
30 50 1.5 25 4 7 11 16 25 39 62
50 80 2 3 5 8 13 19 30 46 74
80 120 2.5 4 6 10 15 22 35 54 87
120 180 3.5 5 8 12 18 25 40 63 100
180 250 4.5 7 10 14 20 29 46 72 115
250 315 6 8 12 16 23 32 52 81 130
315 400 7 9 13 18 25 36 57 89 140
400 500 8 10 15 20 27 40 63 97 155
500 630 9 11 16 22 32 44 70 110 175
630 800 10 13 18 25 36 50 80 125 200
800 1000 11 15 21 28 40 56 90 140 230
1000 1250 13 18 24 33 47 66 105 165 260
1250 1 600 15 21 29 39 55 78 125 195 310
1600 2000 18 25 35 46 65 92 150 230 370
2000 2 500 22 30 41 55 78 110 175 280 440
2500 3150 26 36 50 68 96 135 210 330 540

Mpumevanusa 1. CtaHOoapPTHbIE KNAcChl AOMYCTUMbIX OTKOHEHW [T14 — IT18 He AOMKHBI NPUMEHSTLCS B TOM Clly4ae, ECAv OCHOBHbIE pa3Mepbl HE MPEBbILLAOT 1 MM.
2. 3Ha4eHNst OCHOBHbIX pPa3mepoB cBbille 500 MM N1\ CTaHAAPTHbBIX KNAcCoB AOMNYCTUMbIX OTKNOHeHW IT1 — IT5 npusoaaTcs ans
3KCMEPUMEHTASTIBHOMO MCMOMB30BaHNS.
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‘ Yactb 8

CTaHpapTHbI Knacc

OcHoBHo pasmep

IT10 11 IT12 IT13 IT14 IT15 IT16 IT17 IT18 (vawa)
[lonyCTVMbIE OTKIIOHEHVS! (M) CBbIIE  BKJIOYUTENBHO
40 60 0.10 0.14 0.25 0.40 0.60 1.00 1.40 - 3
48 75 0.12 0.18 0.30 0.48 0.75 1.20 1.80 3 6
58 90 0.15 0.22 0.36 0.58 0.90 1.50 2.20 6 10
70 110 0.18 0.27 0.43 0.70 1.10 1.80 2.70 10 18
84 130 0.21 0.33 0.52 0.84 1.30 2.10 3.30 18 30
100 160 0.25 0.39 0.62 1.00 1.60 2.50 3.90 30 50
120 190 0.30 0.46 0.74 1.20 1.90 3.00 4.60 50 80
140 220 0.35 0.54 0.87 1.40 2.20 3.50 5.40 80 120
160 250 0.40 0.63 1.00 1.60 2.50 4.00 6.30 120 180
185 290 0.46 0.72 1.15 1.85 2.90 4.60 7.20 180 250
210 320 0.52 0.81 1.30 2.10 3.20 5.20 8.10 250 315
230 360 0.57 0.89 1.40 2.30 3.60 5.70 8.90 315 400
250 400 0.63 0.97 1.55 2.50 4.00 6.30 9.70 400 500
280 440 0.70 1.10 1.75 2.80 4.40 7.00 11.00 500 630
320 500 0.80 1.25 2.00 3.20 5.00 8.00 12.50 630 800
360 560 0.90 1.40 2.30 3.60 5.60 9.00 14.00 800 1000
420 660 1.05 1.65 2.60 4.20 6.60 10.50 16.50 1000 1250
500 780 1.25 1.95 3.10 5.00 7.80 12.50 19.50 1250 1600
600 920 1.50 2.30 3.70 6.00 9.20 15.00 23.00 1600 2000
700 1100 1.75 2.80 4.40 7.00 11.00 17.50 28.00 2000 2500
860 1350 2.10 3.30 5.40 8.60 13.50 21.00 33.00 2500 3150
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NMPUJTOXXEHUSA

Tabnuua nepesopa WKan TBEPAOCTU (CpaBoYHble AaHHbIE)

TeeppocTb TeeppocTb no BpuHennio TeepgocTb no Pokeenny
I'IOPLIJ LI, TBeppocTb B TBeppocTb
no Poksenny o Bukepcy CramgapTHbi OﬂbePaMO: LLikana A LLIkana B no LLlopy
WwapmK KapOWAOBHIiA Harpyska 588,4H  Harpyska 980,7H
(1471H) LwapuK AnmazHblit tigerTop  LLlapuk 1,588 Mm

68 940 - - 85.6 - 97
67 900 - - 85.0 - 95
66 865 - - 84.5 - 92
65 832 - 739 83.9 - 91
64 800 - 722 83.4 - 88
63 772 - 705 82.8 - 87
62 746 - 688 82.3 - 85
61 720 - 670 81.8 - 83
60 697 - 654 81.2 - 81
59 674 - 634 80.7 - 80
58 653 - 615 80.1 - 78
57 633 - 595 79.6 - 76
56 613 - 577 79.0 - 75
55 595 - 560 78.5 - 74
54 577 - 543 78.0 - 72
53 560 - 525 77.4 - 71
52 544 500 512 76.8 - 69
51 528 487 496 76.3 - 68
50 513 475 481 75.9 - 67
49 498 464 469 75.2 - 66
48 484 451 455 74.7 - 64
47 471 442 443 741 - 63
46 458 432 432 73.6 - 62
45 446 421 421 73.1 - 60
44 434 409 409 72.5 - 58
43 423 400 400 72.0 - 57
42 412 390 390 71.5 - 56
41 402 381 381 70.9 - 55
40 392 371 371 70.4 - 54
39 382 362 362 69.9 - 52
38 372 353 353 69.4 - 51
37 363 344 344 68.9 - 50
36 354 336 336 68.4 (109.0) 49
35 345 327 327 67.9 (108.5) 48
34 336 319 319 67.4 (108.0) 47
33 327 311 311 66.8 (107.5) 46
32 318 301 301 66.3 (107.0) 44
31 310 294 294 65.8 (106.0) 43
30 302 286 286 65.3 (105.5) 42
29 294 279 279 64.7 (104.5) 41
28 286 271 271 64.3 (104.0) 41
27 279 264 264 63.8 (103.0) 40
26 272 258 258 63.3 (102.5) 38
25 266 253 253 62.8 (101.5) 38
24 260 247 247 62.4 (101.0) 37
23 254 243 243 62.0 100.0 36
22 248 237 237 61.5 99.0 35
21 243 231 231 61.0 98.5 35
20 238 226 226 60.5 97.8 34
(18) 230 219 219 - 96.7 33
(16) 222 212 212 - 95.5 32
(14) 213 203 203 - 93.9 31
(12) 204 194 194 - 92.3 29
(10) 196 187 187 - 90.7 28

(8) 188 179 179 - 89.5 27

(6) 180 171 171 - 87.1 26

(4) 173 165 165 - 85.5 25

@) 166 158 158 - 83.5 24

(0) 160 152 152 - 81.7 24
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‘ Yactb 8

dusmnyeckme n MexaHn4eckne CBoNCTBa Marepuasnos

2 YrensHast Anexrpu- | Koaddmyest
S - M Mn M - | Teep-
3 fnoTHoCTb| Temno- T YecKoe | MHeitHoro A peRen| fposrocts | Y ana Bep
T Kop Tennosasi npoBsog- YMPYroCTU |TEKy4ecTn| Ha pacTs- | HEHUe | BOCTb
[} €MKOCTb COMPOTH- | pacluvpeHUs 3ameyvaHus
2 | MaTepuana obpaboTka o ROCTE RN [pcien 0-100°) >KeHne
o BT/(mK - 9
2 KX K) (M-K) uQem | geee | MMa MMa | MnMa % | HB
1570 |Makc.| 650
SuUJ2 3akarnka, 7.83 12.5 137 Bbicoko-
K&, oTycx 870 1 1960 | 0.5 | -740
yrnepogucras
46 22 Xpomucras
NOALUMMHNKOBAs
cTanb TMn 2
Cdpepo-
SuJ2 NAN3NPYIOLLNIA 7.86 11.9 420 647 | 27 180
OTnycK
3aKarnka, HU3Kui 0.47 208 000
SCr420 | TemMnepaTtypHblii 48 21 12.8 882 1225 15 370 | XpomucTas ctanb
oTnycK
7.83
SAE4320 f:;:’;";””:::"; 44 20 | 11.7 902 1009 16 298 Tnzir?z:s;::o-
(SNCM420) paTyp : 375 A
oTnycK cTanb
X
I 3akanka, HU3Kui " XpOMOHVKeneBo-
S SNCM815 | TemnepatypHblii 7.89 40 35 - - Muk. | Muk. | #311 mMonubaeHosas
3 ’ *1080 | 2 | =375
g OTnyCcK cTanb
C
3akarnka, HU3Kuit MapTeHcuTHas
SUS440C | TemnepaTypHbiii 7.68 | 0.46 24 60 | 10.1 200000 | 1860 1960 - | *™580 | HepkaBetoLLas
oTnycK cTanb
MuH. | MuH. XonopgHokaTtaHas
SP . 15 | 11.6 - -
CC Omxur 0.47 59 w075 | *32 crans
7.86 206 000
Yrnepogucrtas
S25C OTXur 0.48 50 17 | 11.8 323 431 33 120 | cTanb ans
petanei maLluvH
BbicokonpoyHas
M MuH.
HB.CT 85 | 038 | 123 62| 19.1 | 103000 | - . 4”3“1 i |~ | maryHHas
oTnMBKa
Mpumeyanus: * CraHgapTHOe 3HadeHMe JIS nnm cnpaBoyHOE 3HaYeHVe.
** TBepaocCTb 00bIYHO 0H603HA4aETCs Mo LWkane PokBenna, HO 34eCh AN CPaBHEHWSI OHa NepeBeaeHa B TBEPAOCTb Npy BpuHHeNto.
CnpaBka: [MpefenbHbIMU 3HAYEHVAMI MPONOPLIMOHANBEHOCTM Mapok ctann SUJ2 n Scr420 asnatotca 833MrMMa (85 kre/mm2) n 440 MMMa

(45 Krc/MM2) COOTBETCTBEHHO.
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NMPUJTOXXEHUSA

dusmnyeckne n MexaHn4eckne CBoCTBa MaTepuasnos

- | Koadamyrert
% el Tenno- Szl ¢d{u Mogyne |lMpegen | MpoyHocTs | Yanu- | Teep-
3 MnotHocTb| Tenno- 4eckoe | MHeliHoro
I Kog Tennosasi npoBog- YNPYrocTU |TeKy4ecTin| Ha pacTs- | HEHUE | BOCTb
o €MKOCTb COMPOTH- | PaCLUMPEHNS! 3amevaHuist
2 | marepuana obpaboTka o HCCTER e 0*-100°) >KeHne
o Bt/(m-K - 9
2 QKK (M-K) uQom | oiee | MM2 MMa | MmMa % | HB
3aKanka Yrnepogucras
S45C ’ 18 12.8 207 000 440 735 25 217 | cTanb ons getanen
oTnyck 650
MaLLuH
47
3akasnka
’ MwuH. MuH. | MuH. | *22
SCr430 | oxnaxgeHue 22 *62; *7:: . 1“; _292 Xpomuctas ctanb
520-620 0.48
12.5
Sakanka, MuH MuH. | MuH. | *269
SCr440 | oxnaxpaeHve 7.83 45 23 208 000 . ’ ’ XpomucTasi cTtanb
*784 *930 | *13 | -331
520-620
3
@ 3akanka Xpomo-
’ MuH. | MuH. | *262
SCM420 | oxnaxpaeHue 48 21 12.8 - VR _MH 6 MonnbaeHosas
*930 | *14 | -352
150-200 cTanb
0.47
XPOMOHVKeNeBo-
3akarnka,
SNCM439 38 30 11.3 | 207 000 920 | 1030 18 320 | monnbaeHoBas
oTnyck 650
cTanb
Hunako-
SC46 Hopmannsaums - - - - - 206 000 294 520 27 143 | yrnepogucras
cTanb
(1)038 MaCJ‘IFI:OG MapTeHcuUTHas
XNakaeHue,
SUS420J2 400 BO3AYLWHOE 7.75 | 0.46 22 55 200000 | 1440 | 1650 10 400 | Hep>kaBetoLLas
oxnaxpgeHve cranb
10.4
MwuH. Makc. .
FC200 | He npumeHsieTcs 7.3 | 0.50 43 - - 200 - 5917 Cepblit 4yryH
98 000
M M M Makc Hyryw
FCD400 | He npumeHsieTcs 7.0 | 0.48 20 - 11.7 *22'5 *433 *1M2H' *201' C LIapoBuaHbIM
rpacuTom
Q TexHuyecku-
§_ A1100 Omxur 2.69 | 0.90 222 3.0 23.7 70 000 34 78 35 — | 4ncTbI
< anoMUHUIA
ANOMUHNEBbIN
_ | cnnas, nony4eHHbIi
AC4C He npumeHsieTcs 2.68 0.88 151 4.2 21.5 72 000 88 167 7 B NecUaHo
hopme
ANOMUHNEBbIN
ADC10 |He npumensietcs | 2.74 | 0.96 | 96 75| 220| 71000 | 167 | 323 4 | - |CTNas, NonydeHHsIN
nnTbEM Noa
[aBfiEHNEM
15.7 AyCTeHnTHas
SUS304 | Omxur 8.03 | 0.50 15 72 16-8 193 000 245 588 60 150 | HepxxaBetoLas
' cTanb

Mpumeyannsa: * CraHpapTHOe 3HaveHve JIS nnm cnpaBoYHOe 3HaYeHMe.
** TBepOoCTb 00bIMHO 0603HAYAETCS MO LKane PokBenna, HO 34eCh A1 CPaBHEHVISt OHa NMepeBeieHa B TBEPAOCTb Moy BprHHeNto.
CnpaBka: [MpenenbHbIMM 3HAYEHVSIMM MPONOPLUMOHANBHOCTM Mapok ctanmn SUJ2 n Scr420 asnatoTtcea 844 MiMa n 440 MlMa CoOTBETCTBEHHO.
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Tabnuuya conoctaBneHnst HOBbIX U CTapbiX HOMepoB NoALINNMHUKOB

HoBoe

Crapoe

MoawunHmki o603Ha4eHue o0603Ha4eHue Mpumenanus
BbicokoTouHble PYLLIM 79xxCTYNDBL 79xxCTYDBC7
TYN: Hanpansiembiii Lapukamm
70xxCTYNDBL 70xxCTYDBC7 cenaparop u3 nonnammnaa-46
TY: Hanpasnsembiii Lapmkamm
72xxCTYNDBL 72xxCTYDBC7 cenaparop v3 nonvamupa-66
EL«C2, L«C7
70xxATYNDBL 7OxxATYDBC7
M«C8, H«C9
72xxATYNDBL 72xxATYDBC7
79xxASTYN TOXXASTY
TYN: Hanpaensiembiii Liapmkamm
70xxA5TYN 7OxxA5TY cenaparop 13 noivammaa-46
TY: Hanpasnsiembiii Lapmkamm
795 ABTYN 795 ASTY cenaparop 13 nosvammaa-66
CepxckopocTHble PYLLM xxBNR19STYN xxBNC19TY
TYN: Hanpasnsiembiii Lapmkamm
xBNRT10STYN XXBNC10TY cenaparop 13 nofmamuaa-46
TY: Hanpasnsembii Lapmkamm
xxBNR19HTYN xxBNC19SN24TY cenapartop 13 nonamnaa-66
xxBNR10OHTYN xxBNC10SN24TY
CeepxBblCOKOTO4HbIe PYLLIM xxBGR10S xxBNT10F BGR: HepasbemHbiit T
xxBGR10H xxBNT10FSN24 BNT: PasbemHbiii Tin
TB: Hanpasnsemblil ponmkammn cenaparop 13
[eyxpsaHble LIPT NN30xxTB NN3OxxT nomeHUNeHCyIbIaHOro NoauMepa
TP: Hanpasnsembii Hapy>KHbIM KOJIbLIOM
cenaparop 13 nonvepa PEEK
CBepxckopocTHble oaHopsaHble LIPM| N10xxRSTP N10xxBT T: Hanpasngembii ponvkamm cenapaTtop
13 nonvamnaa-66
CBePXCKOPOCTHbIE xxBAR10STYN XXBATOXTY N: ;':Egia’;fﬂmg_vﬁap”mw cenaparop
YyNOopHO-paamnansHble PLLTM .
TY: Hanpasnsembii LWaprkamm cenapaTtop
xxBTR10STYN xxBT10XTY V3 noMammnaa-66
YxBAR10S WTAC20 TAC20(29): YnopHo-paguansHble 3
LLIAPUKOMOALLMMHUKN ABYCTOPOHHENO AENCTBIS
*xBT19x WXTAC29 BTR10S, BT19x: YnopHo-paananbHble

LIapnKonoaLLnnHMKN

3a nHdopmaLmern No apyruM HoMmepam NoALLNNHMKOB obpallanTech B NSK.
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NMPUJTOXXEHUSA

Metop n3MepeHmnsa oceBoro 3asopa KOM6I/IHI/IpOBaHHbIX papnanbHO-ynopHbIX LWapuKkonoALNnHUKOB

Mpy nCnonb3oBaHUN KOMMOHOBOK DB ycTaHOoBMTE MOALUMMHUK 6€3 MPOMEXYTOYHOrO BHYTPEHHENO KOJbLIA Ha OMOPHYIO NAUTY Kak
3TO MOKa3aHO Ha PUCYHKAxX HKE U MPUMEHUTE N3MEPUTENBHYIO Harpy3Ky Ha BHYTPEHHee KosbLo. [locne Toro, Kak nogLvnHUK
[OCTaTOYHO CTabunnManpoBaH, YCTaHOBUTE MHOMKATOP Ha HyNb. 3aTeM Mocne yaaneHus NPOMEXYTOYHOrO Hapy>KHOro Kosbla
MONOXKNTE MOALLUMMHMK C MPOMEXYTOYHBIM BHYTPEHHNM KOJMbLIOM Ha OMOPHYK MAUTY U MPUMEHUTE U3MEPSIEMYIO Harpy3Ky Tak Xe,
Kak ornvcaHo Bbille. [lokasaHus nHaMkaTtopa B STOT pa3 0603Ha4aloT OCeBOW 3a30p. [MonoxuTensHoe 3HadeHne obo3HavaeT
nonoXxuTenbHbI 3a30p CA (3a30p B OCEBOM HarmpaBfieHWn), a OTpULATENbHOE 3HaYeHre - oTpuLaTenbHbii 3a3op CP, KoTopbiit
€co3aaeT npegHaTsr.

B cnyyae komnoHoBOK DF, oceBoW 3a30p M3MEPSIETCA Tak Xe Kak npu KoMnoHoBke DB, HeCMOTps Ha TO, Y4TO MONOXKeHue
NPOMEXKYTOYHBIX KOSIe, U MAWTbI OT/INYaETCS.

B cnydae npuMeHeHVst OQHOPSAOHON KOMMOHOBKM, 3HAYEHNE OBYXPSOHOM KOMMOHOBKM MOXHO MOMY4Y1Tb MyTEM CNOXKEHUS BCEX
3HaYEHNIN KaxKOoro psga.

CBefeHus 06 namepuTeNbHbIX Harpy3kax npreedeHbl Ha cTpaHuue 155, Tabnuua 4.1.

KomnoHoBka DB
OByxpsigHas KOMMNOHOBKa

— YctaHoButb Ha 0 — /

N3meputenbHas

Harpyska

I
2 C>

omal
0 01

[1 [1
OpHopsigHas KOMMOHOBKa
1) YcTaHoBuTb Ha O /
M3mepuTenbHas
Harpyska

ol
) |

-

KomnoHoska DF
[OByxpsigHasi KOMMNOHOBKa

] YcTtaHoBuTb Ha 0 ] /
M3mepuTenbHas
Harpyska

[1 [1

OpHopspgHas KOMMOHOBKa
YcTaHoBuUTb Ha 0 /

NameputenbHasn
Harpyska

G e
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NMPUJTOXXEHUSA

3anpoc Ha aHanu3 cneuudrKkaumn

[ns Toro 4TOBbI CAENATH 3aNPOC Ha aHanu3 cneundukaumm, obpatutecs B 6rxaiiuee k Bam otaenerne komnanun NSK v npefocTaBbTe Ham MHOPMALWIO MO CREQYOLLM MyHKTaM:

HassaHne komMnaHuu

3anpoc Ha aHanu3 cneundukaummn nNpeun3noHHbIX NOALUNMHNKOB

@ Pa6ouve Tun cTaHka:

ycnosus
Homep mopenn

ObpabaTbiBatoLLi LIEHTP, TOKAPHBIA CTAHOK, (
BHYTPULLAMOBABHBIN CTAHOK, ABUraTeNs, Apyroe

PacnonoxeHrve
NOALLMIMHVKA

Pacnonoxerue
rnaBHOro Bana

Tvn noawmnHuKa

KomnoHoBka [

Homep
noawmnHrka NSK

LLnnHoenb rnaBHoro Bana,
LIap1KO-BVHTOBas onopa

PaauasnbHO-ynopHbiv
LIAPVKOBbIA NOALUMMHMK

LinnnHppryeckune
PONVKOBbIE MOALLMAHNKY

YNopHo-paauasbHbie
LIAPVKOMOAWMMHUKA

PagnaneHbii
LIAPVIKOBbINA NOAWMMAHNK

MoawmnHrk ons
LLIAPWKO-BUHTOBBIX OMOP

DB - DBD - DBB - DF

]

[ )BepTMKaanoe, rOpU3oHTasbHOE, Apyroe |

|
|
|
|
|

®urKcrpoBaHHas onopa,
nnasatoLas onopa

0O6BeanTe BCe COOTBETCTBYIOLLME MYHKTHI.

CraHnapTHas cegvm, cepus ROBUST BNR,
cepus ROBUST BER, ceprss ROBUST BGR

OpHOPSAHBIA LMAMHAPUYECKNIA POJIMKOBBIV MOALLMMHNK,
CBEPXCKOPOCTHaA cepus ROBUST, 5
LOBYPSAHBIN LMAMHOPUYECKUIA PONMKOBbBIA NOAWMAHNK

WnnHgens — TAC, cepus ROBUST BAR,
cepust ROBUST BTR

BbICOKOTOYHBIA paananbHbIA LapYKOBLIA NOALUMAHUK
NS WIMHAENBHOMO ABUraTeNs

[Ina MexaHM4ecKoro cTaHka, Ans aNeKTPUYeCKOon
NNTBEBOV MaLLUHbI

- DFD - DFF - Opyrve (

Homep gpyroro
npov3BoanTens

BHyTpeHHee
oTBEPCTVE

LLivpnHa
HapY>XHOro KofbLia

3a3op

@ Pexum Harpysku
CKopoCTb BpalLLeHyst
MomeHT

@ Ban n kopnyc

[onyctmoe
OTKJIOHeHWe Bana

Matepuan ons Bana

Cnocob 3anycka

[nnHa NpoMeXxyTO4HOro
KonbLia

@ TexHnueckme TpeGosaHus!

2KecTkoCTb

@ KommeHTapum

BHeLwHui [abaputHas
MM ajametp MM LmprHa MM
LLupuHa Knacc
MM BHYTPEHHEr0 KobLia MM TOYHOCTU Knacc
ob6/MnH  PagpanbHas Harpyska — H OceBas Harpyska H
H-Mm Cuna pa3xvma H
[onyctvmoe Hapy>xHblit
OTKNOHeHVe kopnyca —— JvameTp Kopnyca MM
Martepuan gnsg kopnyca — BHyTPeHHWA AMameTp nosoro Bana MM
MeTO,CL (YCTaHOBOYHbII NPERHATAT W MPeaHaTS
OXNTXKOEHWSA (OxniaxagHie BbIHOCHOO LnnHapa: EcTb, He) Bup npeaHatara  focrostoro asneris)
TemnepaTtypa OKpy»xatoLLe cpeapbl °C
H/um MpepHarsar H [JonrosedHocTb Y

MecTo anst ykasaHus ocobbix TpeboBaHuiA, BONPOCOB UM KOMMEHTapUEB :

MpunoxeHus: (Ectb) (HeT)
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Worldwide Sales Offices and Manufacturing Plants

P: Phone F:Fax C: Country Code Printed in Japan

NSK LTD.-HEADQUARTERS, TOKYO, JAPAN

www.nsk.com
Nissei Bldg., 1-6-3 Ohsaki, Shinagawa-ku, Tokyo 141-8560, Japan
INDUSTRIAL MACHINERY BUSINESS DIVISION-HEADQUARTERS

P: 03-3779-7227 F: 03-3779-7644 C: 81
GLOBAL AFTERMARKET DEPARTMENT

P: 03-3779-7253 F: 03-3779-7644 C: 81
PRECISION MACHINERY DEPARTMENT

P: 03-3779-7163 F: 03-3779-7644 C: 81
MECHATRONICS BUSINESS DEPARTMENT

P: 0466-21-3027 F: 0466-21-3206 C: 81

AUTOMOTIVE BUSINESS DIVISION-HEADQUARTERS
P: 03-3779-7189 F: 03-3779-7917 C: 81

o Africa

South Africa:

NSK SOUTH AFRICA (PTY) LTD.

JOHANNESBURG 25 Galaxy Avenue, Linbro Business Park, Sandton, Gauteng, P.O. Box 1157,
Kelvin, 2054, South Africa
P: 011-458-3600 F: 011-458-3608 C:27

@ Asia and Oceania

Australia:

NSK AUSTRALIA PTY. LTD. www.au.nsk.com

MELBOURNE 11 Dalmore Drive, Scoresby, Victoria 3179, Australia
P: 03-9764-8302 F: 03-9764-8304 C: 61

SYDNEY 24-28 River Road West, Parramatta, New South Wales 2150, Australia
P: 02-8843-8100 F: 02-9893-8406 C: 61

BRISBANE 1/69 Selhurst Street, Coopers Plains, Queensland 4108, Australia
P: 07-3347-2600 F: 07-3345-5376 C: 61

PERTH Unit 1, 71 Tacoma Circuit, Canning Vale, Western Australia 6155, Australia
P: 08-9256-5000 F: 08-9256-1044 C: 61

China:

NSK HONG KONG LTD.

HONG KONG Suite 814, World Commerce Centre, Harbour City, T.S.T, KLN, Hong Kong
P: 2739-9933 F: 2739-9323 C: 852

SHENZHEN Room 8B08-09, Jueshi Tower, Jiabing Road, Luohu, Shenzhen, China (518001)
P: 0755-25904886 F: 0755-25904883 C: 86

KUNSHAN NSK CO., LTD.

OFFICE/PLANT 258 South Huang Pu Jiang Rd., Kunshan Economic & Technical Development
Zone, Jiang Su, China (215335)
P: 0512-5771-5654 F: 0512-5771-5689 C: 86

CHANGSHU NSK NEEDLE BEARING CO., LTD.

OFFICE/PLANT  No. 66 Dongnan Road, Changshu Southeast Economic Development Zone,
Changshu City, Jiangsu, China (215500)
P: 0512-5230-1111 F: 0512-5230-6011 C: 86

NSK STEERING SYSTEMS DONGGUAN CO., LTD.

OFFICE/PLANT  High-tech Park, Shilong Road, Guanlong Section, Dongguan, Guangdong, China (523119)
P: 0769-2262-0960 F: 0769-2316-2867 C: 86

ZHANGJIAGANG NSK PRECISION MACHINERY CO., LTD.

OFFICE/PLANT  No. 34 Zhenxing Road, Zhangjiagang Economic Development Zone, Zhangjiagang City,
Jiangsu Province, China (215600)
P: 0512-5867-6496 F: 0512-5818-0970 C: 86

SUZHOU NSK BEARINGS CO., LTD.

OFFICE/PLANT  No. 22 Taishan Road, Suzhou New District, Jiangsu, China (215129)
P: 0512-6665-5666 F: 0512-6665-9138 C: 86

NSK (CHINA) RESEARCH & DEVELOPMENT CO., LTD.

JIANGSU No.1 NSK Rd., Huagiao Economic Development Zone, Kunshan, Jiangsu, China
P: 0512-5796-3000 F: 0512-5796-3300 C: 86

NSK (SHANGHAI) TRADING CO., LTD.

JIANGSU No.1 NSK Rd., Huagiao Economic Development Zone, Kunshan, Jiangsu, China
P: 0512-5796-3000 F: 0512-5796-3300 C: 86

NSK (CHINA) INVESTMENT CO.,LTD. www.nsk.com.cn

JIANGSU No.1 NSK Rd., Huagiao Economic Development Zone, Kunshan, Jiangsu, China
P: 0512-5796-3000 F: 0512-5796-3300 C: 86

BEIJING Room 2116, Beijing Fortune Bldg., 5 Dong San Huan Bei Lu, Chao Yang District,
Beijing, China (100004)
P: 010-6590-8161 F: 010-6590-8166 C: 86

GUANGZHOU Room 3101/3102/3106A, Guangdong Telecom Plaza, 18 Zhongshan Er Road,
Guangzhou, Guangdong, China (510080)
P: 020-3786-4833 F: 020-3786-4501 C: 86

CHENGDU Room1901, Green Land Hotel, No.99 Zhonglieci Xi Street, Chengdu,Sichuan Province,
China (610016)
P: 028-8661-4200 F: 028-8661-4343 C: 86

NSK CHINA SALES CO., LTD.

SHANGHAI Room 01-03, Tower B 27F, Far East International Plaza, No.317 Xianxia Road,
Shanghai, China (200051)
P: 021-6235-0198 F: 021-6235-1858 C: 86

CHANGCHUN Room 1001, Building A, Zhongyin Building, 727 Xi'an Road, Changchun, Jilin Province,
China (130061)
P: 0431-8898-8682 F: 0431-8898-8670 C: 86

TIAN JIN Room 06, 09F The Exchange Tower 2, No. 189 NanJing Road, Heping District,
Tianjin, China (300050)
P: 022-8319-5030 F: 022-8319-5033 C: 86

NANJING A1 22F, Golden Eagle International Plaza, No.89 Hanzhong Road, Nanjing,
Jiangsu Province, China (210029)
P:025-8472-6671 F:025-8472-6687 C:86

CHONGQING Room 2306, Unit B, No.137, Keyuan 2nd Road, Jiulongpo District, Chonging,
China (400039)
P:023-6806-5310 F:023-6806-5292 C:86

NSK-WARNER (SHANGHAI) CO., LTD.
PLANT No. 2518 Huancheng Road (West) Fengxian District, Shanghai,China (201401)
P: 021-3365-5757 F: 021-3365-5262 C: 86

AKS PRECISION BALL (HANGZHOU) CO., LTD.

PLANT No. 189 Hongda Road, Xiaoshan Area of Economic & Technological Development Zone,
Hangzhou, Zhejiang, China (311231)
P: 0571-2280-1288 F: 0571-2280-1268 C: 86

NSK-YAGI PRECISION FORGING (ZHANGJIAGANG) CO., LTD.

PLANT No. 34 Zhenxing Road, Zhangjiagang Economic Development Zone, Zhangjiagang City,
Jiangsu Province, China (215600)
P:0512-5867-6496 F:0512-5818-0970 C:86

NSK-WANDA ELECTRIC POWER ASSISTED STEERING SYSTEMS CO.,LTD.

OFFICE/PLANT 1833 Yatai Road, Wenyan Town, Xiaoshan, Hangzhou, Zhejiang, China (311258)
P:0571-8230-2735 F:0571-8230-2692 C:86

India:

RANE NSK STEERING SYSTEMS LTD.

CHENNAI 14, Rajagopalan Salai, Vallancherry, Guduvancherry, Tamil Nadu-603 202, India
P:044-474-06017 F:044-274-66001 C:91

BAWAL Plot No.28A, Sector 6, HSIIDC Growth Centre Bawal, District Rewari, Haryana
-1283 501, India
P:01284-264281 F:01284-264280 C:91

NSK INDIA SALES CO.PVT.LTD.

CHENNAI New No.7, Old No.5, Boat Club Road, Chennai-600 028, India
P:044-2433-1161 F:044-2433-1160 C:91

GURGAON 311, JMD Pacific Square, Sector 15 (ll), 32nd Milestone, National Highway-8,
Gurgaon, Haryana-122 001, India
P:0124-4104-530 F:0124-4104-532 C:91

KOLKATA 502, Trinity Towers, 83, Topsia Road, Kolkata-700 046, India
P:033-4001-2062 F:033-4001-2064 C:91

MUMBAI 321, A Wing, Ahura Centre, 82, Mahakali Caves Road, Andheri East, Mumbai
-400 093, India
P:022-2838-7787 F:022-2838-5191 C:91

NSK-ABC BEARINGS LTD.

OFFICE/PLANT  Plot No.A2, SIPCOT Growth Centre, Oragadam, Mathur Village, Sriperumbudur Taluk,
Kancheepuram District, Tamil Nadu-602 105, India
P:044-2714-3000 F:044-2714-3099 C:91

Indonesia:

PT. NSK BEARINGS MANUFACTURING INDONESIA

JAKARTA PLANT Blok M4, Kawasan Berikat MM2100 Industrial Town Cikarang Barat, Bekasi
17520, Indonesia
P: 021-898-0155 F: 021-898-0156 C: 62

PT. NSKINDONESIA www.id.nsk.com

JAKARTA Summitmas I, 6th Floor, JI. Jend Sudirman Kav. 61-62, Jakarta 12190, Indonesia
P: 021-252-3458 F: 021-252-3223 C: 62

PT. NSK-WARNER INDONESIA

BEKASI MM2100 Industrial Town, Cikarang Barat, Bekasi 17520, Indonesia
P: 021-8998-3216 F: 021-8998-3218 C: 62

Korea:

NSK KOREA CO,, LTD. www.kr.nsk.com

SEOUL Posco Center (West Wing) 9F, 892, Daechi-4Dong, Kangnam-Ku, Seoul, 135-777, Korea
P: 02-3287-0300 F: 02-3287-0345 C: 82

CHANGWON 60, Seongsan-Dong, Changwon, Kyungsangnam-Do, 641-315, Korea

PLANT P: 055-287-6001 F: 055-285-9982 C: 82

Malaysia:

NSK BEARINGS (MALAYSIA) SDN. BHD. www.my.nsk.com

HEAD OFFICE No. 2, Jalan Pemaju, U1/15, Seksyen U1, Hicom Glenmarie Industrial Park,
40150 Shah Alam, Selangor, Malaysia
P: 03-7803-8859 F: 03-7806-5982 C: 60
PRAI No.36, Jalan kikik, Taman Inderawasih, 13600 Prai, Penang, Malaysia
P: 04-3902275 F: 04-3991830 C: 60
JOHOR BAHRU 88 Jalan Ros Merah 2/17, Taman Johor Jaya, 81100 Johor Bahru, Johor, Malaysia
P: 07-3546290 F: 07-3546291 C: 60

KOTA KINABALU Lot 10, Lrg Kurma 4, Likas Ind. Centre, 5/12 Miles JIn Tuaran, 88450 Inanam,
Sabah, Malaysia

P: 088-421260 F: 088-421261 C:60
IPOH Gr. Floor, 89 Jalan Bendahara, 31650 Ipoh, Perak, Malaysia
P: 05-2555000 F: 05-2553373 C: 60

NSK MICRO PRECISION (M) SDN. BHD. www.my.nsk.com

MALAYSIA PLANT No.43 Jalan Taming Dua,Taman Taming Jaya 43300 Balakong, Selangor Darul Ehsan,
Malaysia
P: 03-8961-3960 F: 03-8961-3968 C:60

New Zealand:

NSK NEW ZEALAND LTD. www.nsk-rhp.co.nz

AUCKLAND 3 Te Apunga Place, Mt. Wellington, Auckland, New Zealand
P: 09-276-4992 F: 09-276-4082 C:64

Philippines:

NSK REPRESENTATIVE OFFICE

MANILA 8th Floor The Salcedo Towers 169 H.V. dela Costa St.,
Salcedo Village Makati City, Philippines 1227
P: 02-893-9543 F: 02-893-9173 C:63
Singapore:

NSK INTERNATIONAL (SINGAPORE) PTE LTD.

SINGAPORE 238A, Thomson Road, #24-01/05, Novena Square Tower A, Singapore 307684
P: 6496-8000 F: 6250-5845 C:65

NSK SINGAPORE (PRIVATE) LTD. www.nsk-singapore.com.sg

SINGAPORE 238A, Thomson Road, #24-01/05, Novena Square Tower A, Singapore 307684
P: 6496-8000 F: 6250-5845 C:65

Taiwan:

TAIWAN NSK PRECISION CO., LTD.

TAIPEI 11F., No.87, Song Jiang Rd., Jhongshan District, Taipei City 104, Taiwan R.O.C.
P: 02-2509-3305 F: 02-2509-1393 C: 886

TAICHUNG 107-7, Sec. 3, Wen Xing Rd., Taichung City 407, Taiwan R.O.C.
P: 04-2311-7978 F: 04-2311-2627 C: 886

TAINAN No.8 Daye 1st Rd., Southern Taiwan Science Park, Tainan County 741, Taiwan R.O.C.

P: 06-505-5861 F: 06-505-5061 C: 886

NSK Ltd. has a basic policy not to export any products or technology designated as controlled items by export-related laws. When exporting the products in this brochure, the laws of the exporting country
must be observed. Specifications are subject to change without notice and without any obligation on the part of the manufacturer. Every care has been taken to ensure the accuracy of the data contained in
this brochure, but no liability can be accepted for any loss or damage suffered through errors or omissions. We will gratefully acknowledge any additions or corrections.
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Worldwide Sales Offices and Manufacturing Plants

P: Phone F:Fax C: Country Code Printed in Japan

TAIWAN NSK TECHNOLOGY CO., LTD.

TAIPEI 11F., No. 87, Songjiang Rd., Jhongshan District, Taipei City 104, Taiwan R.O.C.
P: 02-2509-3305 F: 02-2509-1393 C: 886

Thailand:

NSK BEARINGS (THAILAND) CO.,LTD.

BANGKOK No.26, Auan Nuch Soi 55/1, Pravetch, Bangkok 10250, Thailand
P: 02320-2555 F: 02320-2826 C: 66

NSK BEARINGS MANUFACTURING (THAILAND) CO., LTD.

OFFICE/PLANT  700/430 Moo 7, Amata Nakorn Industrial Estate, T.Donhualor, A.Muangchonburi,
Chonburi 20000, Thailand
P: 038-454-010 F: 038-454-017 C: 66

SIAM NSK STEERING SYSTEMS CO., LTD.

OFFICE/PLANT 90 Moo 9, Wellgrow Industrial Estate, Km.36 Bangna-Trad Rd., Bangwao,
Bangpakong, Chachoengsao 24180, Thailand
P: 038-522-343 F: 038-522-351 C: 66

NSK ASIA PACIFIC TECHNOLOGY CENTRE (THAILAND) CO., LTD.

CHONBURI 700/430 Moo 7, Amata Nakorn Industrial Estate, T.Donhualor, A.Muangchonburi,
Chonburi 20000, Thailand
P: 038-454-631 F: 038-454-634 C: 66

Vietnam:

NSK VIETNAM CO., LTD.

HEAD OFFICE Techno Center, Room 204-205, Thang Long Industrial Park, Dong Anh District,

Hanoi, Vietnam

P: 04-3955-0159
NSK REPRESENTATIVE OFFICE
HO CHI MINH CITY  Suite 307, Metropolitan Building, 235 Dong Khoi Street, District 1,HCMC, Vietnam

P: 08-3822-7907 F: 08-3822-7910 C: 84

F: 04-3955-0158 C: 84

®Europe

NSK EUROPE LTD. (EUROPEAN HEADQUARTERS) www.eu.nsk.com

MAIDENHEAD Belmont Place, Belmont Road, Maidenhead, Berkshire SL6 6TB, U.K.
P: 01628-509-800 F: 01628-509-808 C:44
France:
NSK FRANCE S.A.S.
PARIS Quartier de I'Europe, 2 Rue Georges Guynemer, 78283 Guyancourt, France
P: 01-30-57-39-39 F: 01-30-57-00-01 C:33
Germany:
NSK DEUTSCHLAND GMBH
HEAD OFFICE Harkortsrasse 15, D-40880 Ratingen, Germany
P: 02102-4810 F: 02102-4812-290 C:49
STUTTGART Liebknechtstrasse 33, DE-70565 Stuttgart-Vahingen, Germany
P: 0711-79082-0 F: 0711-79082-289 C: 49
WOLFSBURG Heinrich-Nordhoff-Strasse 101, D-38440 Wolfsburg, Germany
P: 05361-27647-10 F: 05361-27647-70 C:49
INGOLDSTADT  Ingoldstadt, D-85055 Ingoldstadt, Germany

P: 0841-901-4640
NSK PRECISION EUROPE GMBH
DUSSELDORF Harkortsrasse 15, D-40880 Ratingen, Germany

P: 02102-4810 F: 02102-4812-290 C:49
NEUWEG FERTIGUNG GMBH

F: 0841-901-4642 C: 49

OFFICE/PLANT  Ehinger Strasse 5, D-89597 Munderkingen, Germany
P: 07393-540 F: 07393-5414 C:49
Italy:
NSK ITALIA S.P.A.
MILANO Via Garibaldi 215, Garbagnate Milanese (Milano) 20024, Italy

P: 0299-5191
INDUSTRIA CUSCINETTI S.P.A.
TORINO PLANT  Via Giotto 4, I-10080, S. Benigno C. se (Torino), Italy

P: 011-982-4811 F: 011-988-0284 C:39

F: 0299-028373 C: 39

Netherlands:
NSK EUROPEAN DISTRIBUTION CENTRE B.V.

De Kroonstraat 38, 5048 AP Tilburg, Netherlands

P: 013-4647647 F: 013-4647648 C: 31
Poland:
NSK EUROPE LTD. REPRESENTATIVE OFFICE
WARSAW Ul. Migdalowa 4/73, 02-796, Warsaw, Poland

P: 022-645-1525 F: 022-645-1529 C:48
NSK BEARINGS POLSKA S.A.
OFFICE/PLANT Ul Jagiellonska 109, 25-734 Kielce, Poland

P: 041-366-5001 F: 041-367-0500 C: 48
NSK EUROPEAN TECHNOLOGY CENTER, POLAND OFFICE

Ul. Jagiellonska 109, 25-734 Kielce, Poland

P: 041-366-5812 F: 041-366-5206 C: 48
NSK STEERING SYSTEMS EUROPE (POLSKA) SP.Z0.0.
CORPORATE Ul. Mariana Jachimowicza 17, 58-306 Walbrzych, Poland
OFFICE/PLANT  P:074-664-4101 F: 074-664-4104 C: 48
NSK NEEDLE BEARING POLAND SP.ZO0.0.
OFFICE/PLANT  UL. Jagiellonska 109, 25-734 Kielce, Poland

P: 041-345-2469 F: 041-345-0361 C: 48
NSK POLSKA SP.Z0.0.

KIELCE Ul. Karczowkowska 41, 25-711 Kielce, Poland

P: 041-347-5110 F: 041-347-5101 C: 48
Spain:
NSK SPAIN S.A.
BARCELONA C/Tarragona 161, 2a Planta, 08014, Barcelona, Spain

P: 093-433-5775 F: 093-433-5776 C:34
Turkey:

NSK RULMANLARI ORTA DOGU TIC. LTD. STI.
ISTANBUL 19 Mayis Mah. Ataturk Cad. Ulya Engin Is Merkezi No. 68 Kat. 6, Kozyatagi
34734, Istanbul, Turkey

P: 0216-355-0398 F: 0216-355-0399 C: 90

United Kingdom:
NSK BEARINGS EUROPE LTD.

PETERLEE 3 Brindley Road, South West Industrial Estate, Peterlee, Co. Durham SR8 2JD, U.K.
PLANT P: 0191-586-6111 F: 0191-586-3482 C:44

NEWARK Northern Road, Newark, Nottinghamshire NG24 2JF, U.K.

PLANT P: 01636-605-123 F: 01636-605-000 C:44

NSK EUROPEAN TECHNOLOGY CENTRE

NEWARK Northern Road, Newark, Nottinghamshire NG24 2JF, U.K.
P: 01636-605-123 F: 01636-643-241 C:44

NSK UK LTD.

NEWARK Northern Road, Newark, Nottinghamshire NG24 2JF, U.K.

P: 01636-605-123
NSK PRECISION UK LTD.
PLANT Northern Road, Newark, Nottinghamshire NG24 2JF, U.K.

P: 01636-605-123 F: 01636-605-000 C:44
NSK STEERING SYSTEMS EUROPE LTD.

F: 01636-605-000 C: 44

HEAD OFFICE Belmont Place, Belmont Road, Maidenhead, Berkshire SL6 6TB, U.K.

P: 01628-509-800 F: 01628-509-808 C:44
PETERLEE 6/7 Doxford Drive, South West Industrial Estate, Peterlee, Co. Durham SR8 2PP, U.K.
PLANT P: 0191-518-6400 F: 0191-518-6421 C:44

®North and South America
NSK AMERICAS, INC. (AMERICAN HEADQUARTERS)

ANN ARBOR 4200 Goss Road, Ann Arbor, Michigan 48105, U.S.A.
P: 734-913-7500 F: 734-913-7511 C:1

Argentina:

NSK ARGENTINA SRL

BUENOS AIRES Garcia del Rio 2477 Piso 7 Oficina "A" (1429) Buenos Aires-Argentina
P: 11-4704-5100 F: 11-4704-0033 C:54

Brazil:

NSK BRASIL LTDA. www.br.nsk.com

HEAD OFFICE Rua 13 de Maio, 1633-14th Andar-Bela Vista-CEP 01327-905 Sao Paulo, SP, Brazil
P: 011-3269-4786 F: 011-3269-4720 C:55

SUZANO PLANT Av. Vereador Joao Batista Fitipaldi, 66, CEP 08685-000, Vila Maluf, Suzano, SP, Brazil
P: 011-4744-2527 F: 011-4744-2529 C:55

BELO HORIZONTE Rua Ceara 1431-4th andar-sala 405-Funcionarios Belo Horizonte-MG, Brazil
30150-311
P: 031-3274-2591 F: 031-3273-4408 C: 55

JOINVILLE Rua Blumenau, 178-sala 910-Centro Joinville-SC, Brazil 89204-250
P: 047-3422-5445 F: 047-3422-2817 C:55

PORTO ALEGRE Av. Cristovdo Colombo, 1694-sala 202-Floresta Porto Alegre-RS, Brazil 90560 001
P: 051-3222-1324 F: 051-3222-2599 C: 55

RECIFE Av. Conselheiro Aguiar, 2738-6th andar-conj. 604-Boa Viagem Recife-PE, Brazil 51020-020
P: 081-3326-3781 F: 081-3326-5047 C:55

Canada:

NSK CANADAINC. www.ca.nsk.com

HEAD OFFICE 5585 McAdam Road, Mississauga, Ontario, Canada L4Z 1N4
P: 905-890-0740 F: 800-800-2788 C:1

TORONTO 5585 McAdam Road, Mississauga, Ontario, Canada L4Z 1N4
P: 877-994-6675 F: 800-800-2788 C:1

MONTREAL 2150-32E Avenue, Lachine, Quebec, Canada H8T 3H7
P: 514-633-1220 F: 800-800-2788 C:1

VANCOUVER 3353 Wayburne Drive, Burnaby, British Columbia, Canada V5G 4L4
P: 877-994-6675 F: 800-800-2788 C:1

Mexico:

NSK RODAMIENTOS MEXICANA, S.A. DEC.V. www.mx.nsk.com
MEXICO CITY Av. Presidente Juarez No.2007 Lote 5, Col. San Jeronimo Tepetlacalco,
Tlalnepantla, Estado de Mexico, Mexico, C.P.54090

P: 55-3682-2900 F: 55-3682-2937 C: 52
United States of America:
NSK CORPORATION www.us.nsk.com

HEAD OFFICE 4200 Goss Road, Ann Arbor, Michigan 48105, U.S.A.
P: 734-913-7500 F: 734-913-7511 C:1

NSK AMERICAN 4200 Goss Road, Ann Arbor, Michigan 48105, U.S.A.

TECHNOLOGY CENTER  P: 734-913-7500 F: 734-913-7511 C:1

CLARINDA PLANT 1100 N. First Street, Clarinda, lowa 51632, U.S.A.

P: 712-542-5121 F: 712-542-4905 C:1
FRANKLIN PLANT 3400 Bearing Drive, Franklin, Indiana 46131, U.S.A.

P: 317-738-5000 F: 317-738-5050 C:1
LIBERTY PLANT 1112 East Kitchel Road, Liberty, Indiana 47353, U.S.A.

P: 765-458-5000 F: 765-458-7832 C:1
NSK PRECISION AMERICA, INC. www.npa.nsk.com

OFFICE/PLANT 3450 Bearing Drive, Franklin, Indiana 46131, U.S.A.
P: 317-738-5000 F: 317-738-5050 C:1

SAN JOSE 780 Montague Expressway, Suite 508, San Jose, California 95131, U.S.A.
P: 408-944-9400 F: 408-944-9405 C:1

NSK STEERING SYSTEMS AMERICA, INC. www.nssa.nsk.com

OFFICE/PLANT 110 Shields Drive, Bennington, Vermont 05201, U.S.A.
P: 802-442-5448 F: 802-442-2253 C:1
ANN ARBOR 4200 Goss Road, Ann Arbor, Michigan 48105, U.S.A.
P: 734-913-7500 F: 734-913-7102 C:1
NSK-WARNER U.S.A,, INC.
TROY 3001 West Big Beaver Road, Suite 701, Troy, Michigan 48084, U.S.A.
P: 248-822-8888 F: 248-822-1111 C:1

NSK LATIN AMERICA, INC. www.la.nsk.com
MIAMI 2500 NW 107th Avenue, Suite 300, Miami, Florida 33172, U.S.A.
P: 305-477-0605 F: 305-477-0377 C:1
<As of July 2009>

For the latest information, please refer to the NSK website.

NSK Ltd. has a basic policy not to export any products or technology designated as controlled items by export-related laws. When exporting the products in this brochure, the laws of the exporting country
must be observed. Specifications are subject to change without notice and without any obligation on the part of the manufacturer. Every care has been taken to ensure the accuracy of the data contained in
this brochure, but no liability can be accepted for any loss or damage suffered through errors or omissions. We will gratefully acknowledge any additions or corrections.
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MOTION & CONTROL"

0ducbl npopax NSK - EBpona, bamxHuin Boctok n Adppuka

LieHTpanbHasg,
BocToyHan Espona n CHI
NSK Polska Sp. z 0.0.
Warsaw Branch

Ul. Migdatowa 4/73

02-796 Warszawa

Tel. +48 22 64515 25

Fax +48 22 64515 29
info-pl@nsk.com

BAnXKHUI BocToK
NSK Bearings Gulf Trading Co.

JAFZA View 19, Floor 24 Office 2/3

Jebel Ali Downtown,
PO Box 262163

Dubai, UAE

Tel. +971 (0) 4 804 8202
Fax +971(0) 4 884 7227
info-me@nsk.com

Benunko6putanun

NSK UK LTD.

Northern Road, Newark
Nottinghamshire NG24 2JF
Tel. +44 (0) 1636 605123
Fax +44 (0) 1636 643276
info-uk@nsk.com

Fepmanua, AscTpus,
Lisenuapus, beHnnKc
NSK Deutschland GmbH
HarkortstralSe 15

40880 Ratingen

Tel. +49 (0) 2102 4810

Fax +49 (0) 2102 4812290
info-de@nsk.com

Ucnanua

NSK Spain, S.A.

(/ Tarragona, 161 Cuerpo Bajo
2° Planta, 08014 Barcelona
Tel. +34 93 2892763

Fax +34 93 4335776
info-es@nsk.com

Utannsa

NSK Italia S.p.A.

Via Garibaldi, 215
20024 Garbagnate
Milanese (MI)

Tel. +39 02 995 191
Fax +39 02 990 25 778
info-it@nsk.com

Poccna

NSK Polska Sp. z 0.0.

Russian Branch

Office 1703, Bldg 29,

18" Line of Vasilievskiy Ostrov,
Saint-Petersburg, 199178

Tel. +7 812 3325071

Fax +7 812 3325072
info-ru@nsk.com

CKaHAWHABMA

NSK Europe Norwegian Branch NUF
@stre Kuller@d 5

N-3241 Sandefjord

Tel. +47 3329 3160

Fax +47 3342 9002
info-n@nsk.com

NoceTuTe Haw Be6-canT: www.nskeurope.ru

Global NSK: www.nsk.com

Typuus

NSK Rulmanlari Orta Dogu Tic. Ltd. Sti
19 Mayis Mah. Atattrk Cad.

Ulya Engin is Merkezi No: 68/3 Kat. 6
PK.: 34736 - Kozyatadi - istanbul

Tel. +90 216 4777111

Fax +90 216 4777174
turkey@nsk.com

OpaHuua

NSK France S.A.S.
Quartier de I'Europe

2, rue Georges Guynemer
78283 Guyancourt Cedex
Tel. +33 (0) 130573939
Fax +33 (0) 130570001
info-fr@nsk.com

H0>XHO-AdprKaHcKas Pecny6nuka
NSK South Africa (Pty) Ltd.

27 Galaxy Avenue

Linbro Business Park

Sandton 2146

Tel. +27 (011) 458 3600

Fax +27 (011) 458 3608
nsk-sa@nsk.com

0069133TeNbCT8 0THOCUTENbHO OLWMOOK UK OMeYaToK HUKTO He HeceT. © AsTopckue npasa NSK 2009. ConepxaHie AaHHOro U3AaHNA
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