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ABBA Linear Tech Co.,Lid., established in 1999, was the first professional linear guideway manufacturer in
Taiwan putting patent self-lubricant and four-row linear guides into mass production. ABEBA Linear Tech
possessed crilical lechnology, combined RE&D achievements with National Talwan Universily of Technaol-
ogy and Science, and launched the production successfully in 2000. With several international patents,
M ABEA is thriving worldwide with its own name and having channels in Taiwan, China, Korea, Japan,
Europa, America, etc.

In April 2007, 3KF Group acquired AEBA Linear Tech as one of SKF members. SKF, headquarnered in
Gothenburg in Sweden, is a global bearings and seals manufacturer with some 46,000 employeess world-
wide. With the addition of ABEA's praduct range, SKF is reinforcing its position in linear guides, The acqui-
sition is in line with the SKF Group's strategy to strengthen its different technology platforms and to grow
in Asia.

Since the beginning ABEA Linear Tech has been making every endeavor on both marketing and product
guality, and was recognized by The Creative Innovation Prize, The Rising Star Award, The National Busi-
ness Start-up Award, and The Taiwan Symbol of Excellence. Basides, ABEBA obtained an investment
approval in accordance with the encouragement to significant strategic industry from the Industrial Devel-
opment Bureau of the Ministry of Economic Affairs. What ABBA strived for in the past years has been
identified and supported by clients, suppliers, and the academia.

ABBA Linear Tech spirit to offer the best quality and professional service in order 1o fulfill clients’ demands,
and become a high-class linear guideway supplier . ABBA Linear Tech also has ambitious plans to expand
the product portfolio and sales network.
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1.1 Ten Characteristics

= Built-in long life lubrication (patent)

== Equivalent loading capacity in four directions
== Smaoth running due to new ball re-circulation (patent)

== High rigidity : 4-row angular contact 1 1
== |nternational standard dimension —
== High accuracy, low friction, low maintenance

= High speed, low noise

== |ntegral all-round sealing

== |ntaerchangeability

== Green production

1.2 Construction of Self-Lubricant Linear Guideway

5. End seal

7. Grease nipple

4. Lubricant resaneair

B. Scraw

1.3 Four Advantages of Self-Lubricant Block

Advantage 1

Maintenance free - No need for frequent
periodic lubrication or automatic
lubrication systems.

;.», bya

anual grease pump

| " Farced lubrication
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Advantage 2 Calculaes e i heavy tosrl=4 00k 00 L e ) 4
| = s 1 Fer Wikn 1 I'ikn E
Askmifa) sl | morenin| SO | aririn 4]
Extended intervals between Heizuy josid o EITCHEET =
, Py A0 B Em e =
maintenance, E’ﬂlmwﬂ —
Medium load € . ol
KM CpERE O —s
Light fpad £ L
0 500 1000 1500 2000 20000

aperation distance(km) e sell-lubrcated block
e forcad lubdcation

Aduantage 3 Self-buricated block e 10on Farced fubreasen W8, Seiflubriceed alock

Forced lubrication BBZEC

Curtailing lubrication cost.
Forced lubricafion:0.03ce/Bmin X 8hiday X 276day & 1year=662cc

Operation distance=3500km\yvear

Advantage 4

Mo oil leakage concern, easy for cleaning.

1.4 Interchangeability Notice
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= 1. Check the mounting height (H) Lﬁp’

== 2 Check the mounting width (W2}

T
/

i
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. My
== 3. Check the block length (L) e
== 4 Check the block's body size (L1) !zdr 2 i —[=|
== 5 Check the hole diameter and pitches on the block (BxJ) y
£
= §. Check the rail width {W1) e =

= 7. Check the pitch of the rail {F}
= §. Check the hole diameter and rail size (dx D x h) K= o

= 9 When a specific length is required, please advise the (G} values in your order.
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1.5 Accuracy Selection

We have three grades for your selection:
Marmal! High! Precision

Application Accuracy Grade
N :

Application Accuracy Grade

i WP N i H P
Machining Center O Grthoganal Typs O ' e I
Lathe : : (@) Muti-foint Type O : O i
Milling Machine D Wire Bonder {)
Baring Maching @) Preber O
- Jig Borer ' : (@] Inserter Machine I O : O
ER Geinding Machine 10 PCB Drter TN
E Electro-gischarge Maching O Injecticn Molding Maching O ' O
E Punching Press Machine : @) O ieasuring Maching : 3,
g Laser Culiing Machina ' (@] i O i Business Maching O E ) E
S0 weogworkingMachie O 1 O | O Z Transporting Machine e
NC Drifing Machine O 10O 2 X-¥ Tabile O 5 S &
Wiling Center R = Painting Machine G G R
Packaging Machine e £ Welding Wachine (R &
ATC G ! il Medical Equipment € Gy
Wire Cut Machine E .E ®] Digitizer i O : O
Gringing Whesl Maching O Test Equipment O

1.6 Accuracy Standard
-
Grinding r_E | Grinding ———,

Surface % |

Surface

LurE) 4k

| Mormal (M)

AT o i el =]

e | High {H)

A —t1

20 i = =T = | Precisien P)
,-”'f ===

2] f/) '}"’"f;'l !

v | | !

¢ |

ylue] 2000 W0 4000

Lergih af rallimm)
Fig.1.6.1 BR rall length and running parallelam
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ITEM Normal High Precision =

(N) (H) (P} i

m

@

Tolerance of height (H) *0.1 %£0.04 Em 5
Tolerance of widh (W) +0.1 +0.04 B
Difference of heights (aH ) 0.03 0.02 0.01
Difference of widths { & W ) 0.03 0.02 0.01

Running parallelism of ER Block O i Fadt

between surface E| &

Running parallelism of BR Block

between surface [7] & [0] D Refer to Fig.1.6.1

Linit & rmm

1.6.1 Definitions

(1) Difference of heights AH
The difference is obtained by measuring the different blocks on the same rail position in terms of the
difference between the maximum and minimum heights (H).

R

L "tTT._.f"

(2) Difference of widths AW

The differance is obtained by measuring the different bBlacks on the same rail position in terms of the
difference between the maximum and minimurm widths (W),

(3) Running parallelism

This is refer to the running parallelism tolerance between the two reference planes of rail and block
when the block is moved along the entire rail langth, the rail being screwed to the reference plane.
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1.7 Preload

1.7.1 Preload and rigidity
To adjust a linear guideway to the specific demands of a given application, it is advisable to

choose an appropriate preload. This will positively affect the operating behavior of the entire

linear guidance system. Preload can enhance the performance of an entire linear guidance
system and increase the rigidity of the block under load.

1.7.2 Applying a preload

Preload is determined by the diameter of the balls and increases with larger diameter.
BR linear guideway are available in five classes. For additional information, refer to table 1.7.1.

Table 1.7.1 Preload class and preload force

Item

Class Code Preload force
Clearance ZF 0
No Preload Z0 0
Light Preload Z1 0~0.02C
Middle Preload Z2 0.02C~0.05C
Heavy Preload Z3 0.05C~0.07 C

C : Basic dynamic load rating
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Installing Surface of Block

Instaliing Surface of Block Installing Surface of Block
A =7>7 ,// “ sy ///ﬂ .
1 s\:\r-E. @ = @I i L4 IE
T{fi L'-\L' (;;l JZ— Gringing Surface @ [,i ! ﬁ-*
< 7708 :];/_//I//’_;I LL | Al i, B i
Installing Surface of Rail . | 41' Installing Surface of Rail — | ft il

Instaliing Surface of Rail

. . Maximum Height Height .
Maximum Fillet () rail shoulder (Hs) block shoulder Rail Bolt Length
(Ra) (Lb) suggestion
Min, Max. Min. Max.
BR-15 08 2.5 3.5 3 4 M4*18
BR-20 0.8 2.5 4 4 5 M5*20
BR-25 1.2 5 4 5 M&*25
BR-30 1.2 3 5 4 5 M&*30
BR-35 12 35 6 55 6.5 M&*30
BR-45 1.8 4.5 8 5] 8 b1 2¥40
Unit : mm
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1.9 Dimension of Blind Hole

ljﬂﬁg ﬁ ? i Iﬂ;ﬁ"'*‘-f?-. | |

| . i ,, .
L ] F - s

I
Nominal Size Screw Size (M) Screw Thread h (mm)

15 ME B

20 ME 10
25 bAE 12
30 MaE 15
35 ME 17
45 n1z 24

1.10 Jointed Rail

(1) Jointed rails can be ordered if a rail length is required that exceeds standard and maximum length
of rail. Refer to below for markings.

Master rail | @L @ wle @ J © == @ ,E ©

Subsidiary rail @ ”“@ - @ ;:_,r @ i @ ;f@

(2) To avoid accuracy problems due to discrepancies between the two rails such as matched pair,
butl-joint rails, the jointed positions should be staggered as below.

@ B p [ ® © © o o o]
L | eing by i
B _ﬁJGz_
) B S & | © @ @ D |
|| =
N _ - 1 F F
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1.11 Lubrication

The objective of lubrication includes the reduction of friction among the rolling elemants as well as
between the rolling elements and the raceway, prevention of sintering, reduction of wear, and the
prevention of rust by forming a film over the surfaces. To maximize the performance of a linear
system, the |lubricant type and a lubrication method appropriate for the operating environment
should be selected.

Linear Guideway

1.11.1 Factory pre-lubrication

ER blocks are factory pre-lubricated with Grease MNo. 2 and the lubricant reservoir is factory pre-
lubricated with Grease No. 0. The technical data of grease can be found in table 1.11.2.

A preservative is applied to the BR rails and blocks to protect them during transport, storage and
mounting. When using the recommended lubricants, it is not necessary to remove this preserva-
tive.

1.11.2 Initial lubrication

Initial lubrication is not required, as BR linear guideway is delivered pre-lubricated and ready to
install unless specified otherwise. In cases where a different type of grease is required, the blocks
should be thoroughly cleaned and regreased prior to mounting. Please refer to table 1.11.1 for
appropriate grease quantity.

This initial lubircation has to be applied according to the steps below:

1. Grease each block according to the quantities listed in table 1.11.1.

2. Move the block three times backwards and forwards with stroke = block length.

3. Repeat steps 1 and 2 again, twice.

4. Check if a lubricating film is visible on the rail.

1.11.3 Grease re-lubrication

Re-lubrication intervals recommendation
= Nominal size 30 and below: per 100km; nominal size 35 and above: per 40km
* Make supplimentary periodically per 3 months.

1.11.4 Oil re-lubrication

= First time re-lubrication: apply to whole internal block, please refer to table 1.11.1 for appropri-
ale grease amount.

= Re-lubrication amount: G=n/150 {cmi/hrs)
n: Nominal size of rail (mm)

- Recommended lulricaiton oil spec. 130 YG32-68; 150 YGG8-220
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Recommended Re-lubrication Amount Lnit: ml
Mominal Size Amount Nominal Size Amount | Nominal Size Amount

; BRC15A0 BRC25R0 3~4 BRD35A0
| BRC15R0 2~3 BRC25U0 BRD35R0 6~8
BRC15U0 BRC255U s BRD35U0
BRC155U 1~2 BRC25LA BRD35SU 4~8
BRC20A0 BRC25LR BRD35LA
BRCZ20RO 93 BRC30A0 4~G BRD35LR Pl
BRC20UD BRC30R0 BRD45A0
| BRC205U BRC30UD BRD45R0 9~14
| BRC20LA BRC30SU 3~5 BRD45U0
i BRC20LR 3~4 BRC30LA e BRD45LA e
- BRC25A0 BRC30LR BRD45LR
Tabla 1.11.1
1.11.5 Grease Lubrication No. and Spec.
NGLI item No.0 No.2
Drop peint (C) 205 206
Penetration (60worked, 1/10mm) 378 282
Penetration {1000warked, 1/10mm) ag2 288
Appearance Amber Amber
Oxidation stability (100hrs, Pressure Drop, psi) 4 3
Oxidation stability (500hrs, Pressure Drop, psi) 8 7
Anti-corrosion Test Pass Pass
Copper plate corrosion (100°C, 24hrs) 1a 1a
Soap base Lithiurm Lithium
Rinsing water resistance (79.4'C, %) N/A 25
Viscosity of base oil (c5t, @1[3{][3} 164.5 _ 164.5

Table 1.11.2

10
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1.12 Technical Data

1.12.1 Definition of load rating

Basic static foad rating; Co
We define the basic stalic load rating Co as a slatic load of
constant magnitude acting in one direction under which the sum

of the permanent deformations of rolling elements and raceway
equals 0.0001 times of the diameter of the rolling elements.

Basic dynamic lead rating; C

When each group of identical linear motion system is applied
independently under the same condition, basic dynamic load
rating C is the load of constant magnitude acting in one direction
that results in a nominal life of 50 km.

1.12.2 Static safety coefficient : fs

>
m
=
@
ho.
=
<
@
@
=
3

Stalic safely factor fa is the ratio of the basic Relerancs value of statlc safely fEeior (s snown below
static load rating Co to the load acting on the Operating condition Load conditlon - Minimum fs
linear motion system, =
= = - s Small impact and o
fs = {fc_ Co)/P or fs=(fc* Mo)/M Hornially i 1013
fs : static safety factor SXarishary R
fe : contact factor g 13 appiied 20-30
Co 1 basic static load rating Snalmad vl ik
Mo @ stalic permissible moment Mormally I is applisd n-15
. i moving : i
F damlgn load Inrmtisn;tgﬁegg B8 an
M © design moment

1.12.3 Contact coefficent : fc

In lingar motion systermn, it is hard to obtain identical load B Tl y e e sat 1 e Contactfactor

distribution due to moments, errors and other factors on the
mounting surfaces. When multiple blocks on a rail are used
in close contact, the basic load ratings C and Co
corresponding with contact coefficients are shown aside. |

i .81
3 0.7
4 066
] 0.61
Normal operation 1

11
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1.12.4 Hardness cofficient : fn el
DEH B
0.8
For linear motion system, its optimum load carrying capacity E o7 3
is HRC 58 to 64 hardness on the raceways. '§ 0.8 N
If the: hardness is under HRC 58, both the basic dynamic load g 05
rating and basic slatic load rating should be multiplied by %? 0.4 N
hardness coefficient fh. E 03 \\-,k
n:= h“"‘-\.._‘____‘_- :
01 [ S
(5L e S0 40 S0 20 0
Hartiness of ranemvay] HRC)
1.12.5 Temperature cofficient : ft
i . . ; 1.0 ]
When a linear motion system is subject to temperature = e |
above 100°C, the temperature factor should be taken 5 09 B
into consideration. % 0s ==
5
E 0.7
& B e L
0.5
00 150 200
Racewsy tamperatured )
1.12.6 Load cofficient : fw
mpastsand Speed (V M d vibration (G fu
vibrations peed (V) easured vibration (G)
Without external Al low speed
Impacts i T 2= 1~1.5
or Vibrations A= AT bt
Withoul significant At medium speed
Impacts = ; 0.5=G==1.0 1.5~-2.0
or "u’igratinns 18<\==80m'min
With external e S
IIF:‘r:pm;u:}ts At high speed 1.U=lge=21 Z2.0~3.5
or Vibrations V=almimin

1.12.7 Formula of nominal life : L

Given the basic dynamic load rating C and the applied load P, the following formula
shows the nominal life L of a linear motion system using steel balls.

fh * T * fc

L=( =

L : Nominal life
C : Basic dynamic load rating
P: Applied load

12

C 3
—=—) 60
fh : Hardness factor
ft : Temperature factor
fc : Contact factor
fw : Load factor



N Linar Guideway
1.13 Friction

=

=

o]

@
F=p*W+f B

£
F: Friction (kgf) W : Normal Loads (kgf) =
H : Coefficient of Friction f : Friction Resistance of Standard Seal

M : Coefficient of Friction

0.5
=
_5 2010 ‘1
©
£ |
I \
=
@ 0005 \"‘
= [
ag =
o 0.1 02

Load Ratie (P/C)
P : Load (kgf)
C : Basic Dynamic Load Rating (kgf)

f: Friction Resistance of Standard Seal

Friction Resistance
Model Standard Seal

BR15 0.4
BR20 05
BR25 0.6
BR30 0.8
BR35 0.95
BR45 1.4

Remark: The value is based on the block with standard seal at both ends and added with Grease No. 2.

13
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1.14 Grease Nipple

1.14.1 Grease Nipple (Standard)

Stardardbiodk | 5 | @ | = 75 3 i i5 55

Stardan] biock +
U Typs Metal Frame! 15 | @ | 20 25 30 5 #5 55

Srraper Flats
Standadblck | 15 el KoY B 1] i 45 = Stndant siock. | 15 an 25 (@ | @ | 55 @) a5 || =
Blapakan bras « Savuant ok +
I Tigeee Mokl Feare| 5 1) 5 10 3 L 5 U Tt Mok Frree | = 0 £ o a5 a5 =
SoracerPan SoramerFas

16.6 159

Sladard block | 15 n 5 k) 15 a5 ] Swwen oce | 15 0 25 @ L] 5185 | @
Elandard ok + Shencird bk +

T bl Bz g5 m|@|n (@ n|@x D] = 55 L Tyoe Mea Freme [ 15 mn 25 s 36 a5 &6
Sorapsr Plato 4 d SoEps Pk < @

a9y
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1.14.2 Plumbing Nipple (VN-PA)

=
m
2
@
=
=
i
o
o
=
J

Slandatibiock | 15 15 % w5 @ s % SEndatibiock | 15 # i i 35 5@ |5 (@
Skt R+ Etaptan b o
U Ty ekl Fraree| |5 75 n 5 45 5 U Tger: Mekel P o5 B e i 5 & 5
EoraerFas EpraerFam
.1-_!7
=
= —_Is-\
- - [
ME sl f— | u
—
Smrdamnio | 15 % n o Kl T ) Sapcand bods | 15 ] ® i k) i I
“Sarda Lk 4 Sandard bk +
UF!-W-WPEF':M 14 ) ki W@ ' T Hﬁmﬁgw i m e u 15 " i |
! -
148
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1.14.3 Plumbing Nipple (VN-PC)

Sandadblack | 15 @ s @ w| @] 5|S| s 5 Siendardtock | 13 0 ,5 % 5 % ol
S bk« el Lic
il ket N I N O R O 1 I I UTpeliFare) 15| foo| |ml@|m|@|e|l@|s| |=
ScrmpePido SomperEE |
L L
' o T 1
iR £ o
| - i T N T _.“_.m_ll_
: =
o \
| g -t
— - | -
| Mg | {1
| r S|
] L
— ’ =
= =
= =t
Slandardbiock | 13 a 25 n & § @] = Stk bback | 15 m = 8] k1 5 55
Slanbard ok # Slanderd ock +
A Ty okl Fams) |5 n 15 W L a5 % '@ U Tpe Wistel Framed. g an =@ o T i =
ForaperPatn Fexper s
-
=
e
@ b stk |2 | x| [m| x| =] |sl|le|s
Senda ook + Sinden] ok -
L Ty e Frame 5 ] i W @ s |@| 6 B U Typs Vel Fams| 12 i@ 15 0 i sl@lslo
Seosper Phile Strper Fisls
R ] o — — ——
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1.15 Accessories

1.15.1 Standard Seal

Standard seal are contact seals that can be attached to the block end faces. Standard seal is
suitable for normal environment.

z
5
=
=]
a2
&
@
=
3

1.15.2 Low Friction Shield

Low friction shields are non-contact seals that can reduce running resistance and replace standard
seal. They are suitable for the low pollution environment, for example, cleanroom.

1.15.3 Scraper plate

Scraper plates are spring-steel, non-contact components. They protect the standard seal from, for
example, coarse contaminants or hot metal chips,

Mode ‘ h;‘#f';ﬁ:-—*‘-‘
BR15 1

BR20 1 |
BR25 1.5
BR30 1 i
BR35 1

BR45 1 1 ]

1.15.4 U Type Metal Frame

U type metal frames can hold the two side seals and change the block dimension values of L and
E as below table. Refer to P38~P41 for definition of L and E.

BR15 GE 26
BR20 o8 3
BR25 =] ]
BR30 111 Fé
BR35 111 7.4
BR45 140.2 12
Unit: mm

17
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1.16 BR Lubrication Reservoir Kit

BR lubrication reservoir kit is run by a high oil content of reservoir and optimization of film forming
designed to provide adequate and proper amount of lubricant to grooves of rails, thus reaching
good effect of environmental protection and extend relubrication intervals.

1.16.1 Construction

End PlEﬁE I:::"‘x = r:;._;;.. : o ;',’*" - 2

Inside Screw
-

" Low Friction Shield

BR Lubrication reservoir kit

Standard Seal

1.16.2 Characteristics

(1) Effectivily extend the relubrication intervals

* Make supplimentary periodically up to 4000km

(2) High reliability and interchangeability

« End-users can install or replace BR lubrication reservoir kit by themselves easily.
= Replace BR lubrication reservoir kit an the rail directly without moving the block out.

(3} Friendly to environment

» Through optimization of the film forming methods to reduce the waste of lubrication oil,
thus preventing environmental pollution.

18



S Lincar Guideway

(4) High-performance lubrication oil

= Using the lubrication oil which is compliance with 15303448, viscosity grade 680,
= Perfectly compatible with the lubircation oil of blocks.
Allowable temperature range: -10~-50°C {working continuously) or -10~-80°C (working temporarily)

g
=
@
L
=
2
7
@
=
J

1.16.3 Applicable Scope

- Series : BR Series

= Size : 15/20/25/30

* Block : available for all block types

= End Plate : available for standard end plate only
= Preload : available for all preload classes

* Precision : available for all accuracy classes

1.16.4 Thickness

BR Lubrication reservoir kit will increase the length of block.
Flease refer to the below table for thickness T.

1

o
@’

oll|] |
r Q Q

Thickness T of BR Lubrication resemvoir kil

BR lubrication reservair kit
thickness T {mm)

18
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1.17 Product Overview
BRC-LO

BRC-AQ BRC-RO

BRD-AD BRD-RO BRD-UD

Flanged block, standard langth, Slim-line block, standard iength, Slim-line block, standard length,
exlended height standard height

standard height

\‘\\. I|I /
% { ,f’
\ | y
% IlI o
5 f ¥
\\\ I.' ;{?
BRR \ ; f___d:.,r--’”""l
profile rail with Blind holes ' e
—__—— o -
-
-
_— BRR
profile rail with standard holes

BRC-LA BRC-LR BRC-5U
BRD-LA BRD-LR BRD-5U
Slirm-line block, extended length, Slirr-line Block, shorl length,
extended height standard height

Flanged block extendad length,
standard height

20
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1.18 Ordering Key of System

g
=
5
HREiE-Hﬂ_I:__Z'_Ii-IUEUU_EDD-H__U___S_E_E =

4
&

Size E

15, 20, 25,30, 35, 45 m

Biack Type ™

an Flarged bicck, standard langth, standard anighd

L& Flarged bicck, extanded lemgth, standard haight

=] Sim-lire Bleck, shart longth, stardare beicat

un Slim-lire hleck, stardard leragth, stardars heicht

RD Eirn-lire Bletk, stardard lergtn, exterded neight

LR Sim-lire bleck, sxtended length, sxtended haighs

End Cap Type a

C Ztandasd End Cap (for 35, 20, 25, 300

o Short Erd Cap [for 15, 20, 25, 30, 35, 45)

Mumber of bincks per rail
1-% 1 = 9 blacke per rail
A=W =9 Blocks per rail (1074, 11= B, 1220

Pretond Clazs ™

£F {learance

20 Hix prelosd

£1 Light pretead, 0-EL020

22 Mecium preload, 002-0.05L
£3 Heaty preload, L0G=0007 0
Rail Length

CONEA-IT59% mun [ rrm sleps)

Aoouraoy Class #

] tearmal

H it

P Preciticn

Hall Hala

0l Slerdurd e (Slerelurd bole debarice. The diskeros of e Tl @i b= slaciirmnl helesis produced scuidizantly )
Fi Slandand noba [Slanderd bhele distanca, The dizianca of 1ha firs? and |8an altssamant noles i@ it produses aguidatanty )
CH4 Blired Fove (Staadend nole distarce, The datance of B ezt ard last @nechment hoes = producsd equidistenh)

F4 Blind hale (Heardard hala distanca, The dislanca of e Arst and 1631 akachimint bokas s nol produced squisiskanty |
X Spexg machining custorizad acconding 1o drawing ramesar

Jobat Rail Track

A ‘es

Q Ho

Hall Treatment

u Standand {anti-rust oil}

B Hlazl anjdaten plalng

H Hard thrarmlim plating

Siealing

5 Slandsrd seal Jonly snd wl]

a Lerwe fractior shield

i Slandard weal + Soraper plate

nt Slaredard seal + Melsl lrame Lo hold bsy side s=als
L standard wral + BR Luarcation rescreair kit

W standard seal o Soraper pate « BR Lubrcatian reseralr kie
Mo, of Baralls Bails -

on Single Fazil

WE-WT  Darallel Rl (W22 2 rafs, Wi 1 ruil:...:l

4] Carviaa tppmcrins Gable
W0 Bleck type avalzhie
W Lealp U bme Sheedars spa s Mekal o b rald tenosde teals

iEF?(ﬁIJ:rdu':l_ErdCap_l A L:'\ EL! A 'R): R Eﬂ: I,E‘rorl:E'!d Zoph AE Lo L SUun Hﬂ LF|I
S I E B S
| 7 NEERDDE ) AEEEEE
bl [ SESHNERE BE N dh 3 |3 :_.L_ I__J. i
B DI ] A 8]
5 ] 3R e|0|D L
it | 45 = R

2 Rt 16 fulinding tabia o firmilasion

Syemm
Baraty Flu|n
-|-|eF
2| | A
Fraboai A ERED
=2 | 22|22
E1EIES

Al Carrage Surace Trazbment
%, Sanrand: fali-rasb ol
E- Man-Standaid: 560 Driviog
&) Hippsiset soraw quam iy 2o oot
o, S 16007 =ippie 2 pre|
B Sime FURRGNIEA5: 45" migna] poad - srneat’] pod

21



- () ABBA
1.19 Ordering Key of Block

End Cap Type

C Standard End Cap (for 15, 20, 25, 30)
o Short End Cap  ifor 15, 20, 25, 30, 35, 43)
Size

15, 20, 25, 30, 35, 45

Block Type !

a0 Flanged block, standard length, standard height
LA Flanged block, extended length, standard height
s Slim-line block, short length, standard height

L Slim-line block, standard [ength, standard height
RO Slim-line block, standard length, extended height
L& Slim-line block, extended [ength, extended height

Preload Class

ZF Cleararice
£L Mo preload
i | Light prelead, O-0,02C

Accuracy Closs

N MNormal

Block Treatment

o] Standard {anti-rust oil)
B Black axidation plating
H Hard chromium plating
Sealing
S Standard seal [only end saal)
o Lo friction shisld
i Standard seal + Scraper plate
u Standard seal + Metal frame to hald two sids seals
11 BER Lype cruss wble 24 Mipuletael, sorewy guantity per bl
&/ s Black tepe available . Saze 15: 0% nipple(2 poz)
@ : Sealig U sype, Standard seal + Mstal frame tn kold teoside seals B. Size A02GA0AG 4N L5% mpnleld prs) « serewl1 pos)
BRC (Stardart Erd Capy| &0 LA | S0 U0 | RA ] IR
14 L ] [N BN
@ L IEERE S N N
& NEEE I E
35
43
BRO {Shol End Cap) | &0 | LA ] S0 U | R | LR
15 [ a3
] ooy ooy ol e
&5 (G BT o T o O
30 R S Y e e )
3 [ NEERESEN WE NN
43 [ B [ BE BEs

22
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1.20 Ordering Key of Rail

BRR15 -10800NDGO-ADID

)
z
a
=
=
@
a
3
=
-

Cize
15, 20, 25, 30, 35, 45

Rail Length
00080-99999 mm (1 mm steps)

Accuracy Class
M Marmal

Rail Hole

inli} ESlandard hole(Standard hala distance. Tha distance of the first and last attechmant holas s producad egquidistantly.)
Fi Standard hole(Standard hole distenca. The distance of the first and last sHachment halas is not produced equidistanty)
D4 Blind hole{Standard hote distance. The distance of the first and last attachiment holes is produced eguidistantiy.)

Fd Bling hole{Standard hole distance. The distance of the firstand last attachment holes s not oroduced equidistantly. )

Dx Special machining, customized sccording to drawing number

Joint Rail Track

& Yes

0 Mo

Rail Treatment

0 Standard [anti-rust ail)
B Black oxidation plating
H Hard chromium plating
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1.21 BRC-AO/LA, BRD-AD/LA

4-MQ—, W |
B

Assembly ER block
Model No. {mm) {mm)
H W W2 E L1 Dilhole 11 (N} W1
BRC15A0 | BA
—BRpisAD ] 2| 47| 18 |48 5z 38x30 | M5B 4 d3 (43| 5 15| 14|60 |4575058
BRC20AD A 458 |
BROZ20AD BT 8 X
ST 30 | 63 |215 | 5 ——=— 5340 | M6xg = MExT 7 1&.5‘20 18 | 60 | Ex9.ExB.0
BRD2OLA B2 4 a
BRC25A0 | =
ERDZ5AD | 78
T ARcast R | T MAGx B 15
BRC25LA 36 | 70 (235 | T 7| 5745 | Max12 = Bx 78 156 23 | 22|80 | Tx11x95
BRD25LA 1 100.1 )
BRC30A0 108 >
BRD30AD 99 o
s S M AP : R 1 H
BRCI0LA 42180 31 | @ 1313 T2x52 | MOxiZ = WEix 1 7 |156 28 | 26| B0 | 9x14x125
BRD3OLA 1213 | i) 4 |
BRD3ISA0 | 102 Ad
BRDISLA | 9B |100| 33 |95 5| 82x62 | MI0K3 [oom-| Mexd | 8 |156 34 28| 80 | 9xidx125
ERD45A0 138.2 ! 195 : | : -
BRO45LA 60 | 120|375 | 14 163 100x80 Mihis 120.8 Mg ] 85 | 16 |'¢5 3B 108 | 14H201T 5
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)
2
@
i
3
o
@
@
=
g

v L . T T
" = X max ) / \
= L1
! I T J—::'. I—-G— Me
S A N =y s
1 J 4=MG‘=~\'I L - :
I / :
LT ] AL ) O
-—H—.-@.d
F . b &

Ref.Data Basic Load Rating Static Moment Waight
Madsl No. {m) (Kgf} (Kafm)
Limak | [Co) ; My Bisck{Kg} Rail{Kg/m)
BRC15A0
W 4000 20 Aa0 1350 10.14 .8 5.8 .21 14
BRC20AD i 2
_r=tserets | 1400 240K 24 146 14.8 04
_::233_ 4000 20 _ — 26
BRD20L 1640 30 238 2348 057
_:%g_?iﬁ_”_ 1850 3200 6.8 228 228 057
W #UDD ED 38
w 2800 4500 5209 45.5 455 07z
|ERGAAE. | ms0 | 4800 | @72 132 | 432 14
BRO30LA B SUR | BB BB s
BRD35A0 i - 3850 200 105.4 B2 g2 16 75
BRD3SLA A/00 B30 1414 109.4 1098 2
BRD45A0 . = 5500 10800 236.3 1378 137.8 27 o
BRO45LA st | | 7700 13000 POp§ 2108 2108 36 123

Mote: BR3S and BR4S ane not eguipped with selflubricant pans.
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1.22 BRC-RO/LR, BRD-RO/LR

Model No.
BRC15R0 66
BRDISRO | 20 | 3% | 89 |48 1 20a6 | Md 40 ¢3 |83 |5 |15| 14|60 |45 5sE
= T | | s
3 45|12 |6 LS8 L M58 Maxt | 7 [156| 20 | 18| 60 | Gxo5x0
BRC20LR 924 [ .o o0 o~
BRD20LR 824
BRC25R0 88
BRDZ5R0 78| 8 i
40 | an |45 7 M&x10 Méxi (118 [156| 23 | 22|80 | 7x11x05
BRC25LR 01 [ o e
BRDZ5LR 001 | )
109
e o0 72 | |
: a5 |60 | 16 | 9 - M2x13 mexi |10 [156| 28 | 26 [ B0 | ox14x125
BRC30LR 1313 | e0 T
BRD30LR L :
BRD35R0 ' 109 | 50550 80
—srpasin— 99 | 70 | 8 |95 o TEoma] MEN® [Sgeg| Mex! |15 15634 | 28|80 | ox14xi25
BRD45R0 : 1382 | 60x80 | . : . X
—Groasie | 70 | 86 (205 | ¥ e temag |MIOKIBS e M8x! 185 | 16 | 45 | 38 | 105 | 14x20x17.5
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5
2
i
=2
4 a
e 1 [
&
£
=l
i i
| :
- Lmax
1 L
L1
I .J I

Mz

~—=Ti 7
H

=

T/
»

_:Z%

T 4-M L
u " . ' @ e
Basic LEI?E:]?:I Rating SHEEQT;:?EM Weight
Model No.
ey {Ca) My Blockikg) Rail{Ka/m)

BRC15R0

SR 4000 20 850 1350 101 6.8 6.5 0189 14

BRC20R0
Ll bl 1400 2401 24 14,6 146 031

BRC:?; G000 20 AE
—BEGROLE | 1650 3000 a0 238 238 D47
% 1950 | 200 6.8 22.8 22,4 0,45

BRC2Z5LR A #l Ll
“BRD2ELR | 2600 4800 B30 45.5 455 0,55
% 2850 4800 &7.2 432 432 0.1

BRC30LR R B fa

Bemige 3600 896 754 754 12

BRD35R0 3850 B200 105.4 62 62 15

BRD35LR 200 Al 4800 A300 141 1 109.8 109.8 19 L5

BRD45R0 ; A500 0500 2363 1378 1378 23

BRD4SLR 000 | 25 —en T 7m00 | 2025 | 2108 | 2109 T e

Maote: BRES and BR4S5 are not eguippad with self-lubncant paris.
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1.23 BRC-SU/U0, BRD-SU/UO

Assambly BR biock
Madel No. (mm) {mm)
w wz E L1 Ol hole
— BB ] o 0
_ oYE  doa |34 | 95 (48 M5 6 @3 43| 5 |45 | 14 | B0 | 4.547.5x5.8
BRC155U 478 | e _ :
BRD155U A7.6 ?
- 05 T | [ ws
————— 78| 42 | M b . M54 htad & (18620 18| 60 BxE.5xB.0
BRC205U SR e 28
BRD203U 47 )
BRC25U0 as
BRD25U0 ] -
———— {33 | 48 (125 | T F—=——- MBxE MBx1 475 |156 | 23 | 22 | 80 | Tx11x05
BRC255U 628 | a0 . s
BRD255U 525 )
BRC30UD 108 40540 -5
BRD30UD i ) § 84 N e 7 |1 25 | 26 | 8a | 9xild4xizs
“BRoaosy | 42|60 | 16 786 | Bx T b 156 8 5
BRD305U 55.6 s
BRD35U0 100 | 50x50 B0
—BRpassy 18|70 | 18 |95 55 a, | MExII2 s Mex B |156| 34| 28| 80 | Ox14x125
BRD45UD G0 | BE [205 | 14 | 1382 | B0x50 | M10x12 105 | MBxd BE | 16 | 45 | 38 | 105 | 14x20xi7.5
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>
m
2
@
e
5
Q
@
@
=
|

Lmax
- t1 T ) My _
T i o T o
i . s !
vl PN =4 T e | LR
1 Amg L T
:F // hiz
i 1] 1] e / s
1l gd =
X 3 % & ©
o @]
= @

Basic Load Rating Static Moment

" Waight
Model No. {Kaf) (Kgfm)
Mty Block{Kg) RallfKg/m)
—SEE—%E— a50 1350 10.1 6.8 65 017
—_——— 4000 20 14

BRC1550U -

BRI 520 640 5.1 18 18 04

::g:ﬂg — 1400 2400 24 4.8 14.6 .25

BRC20SU & : =

- o :

s 850 1400 7 g g 017
w 1950 2200 36.8 228 228 038
s AW | B 36
W 1260 1750 17.8 59 6.9 021
L BREGING, | sss0 | 4800 67.2 432 | 482 081

BRD30U0 :

BRC30SU Lk 2 - - - 5 2

Eenhe 1750 2400 336 1.6 11.6 048

BRD3sU0 3850 G200 1054 G2 52 1.2

BRD35SU el L 2600 | 3660 62,1 209 0.9 08 72

BRD45U0 4000 | 225 | eo00 | 10800 | 233 | 13t | 1are 21 123

Mote: BRAS and BR45 are not eqguipped with self-lubricant parts.
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T Gall Caged Linear Guideway

Ball Caged LM

2 .Ball Caged
Linear Guideway

3



_agps

© Perfect smoothness, free of maintenance and greasing work.
© Equivalent loading, long service life.
O Equipped with ball cage, lower noise and smoother running.

BC Series Component Display

LM block

Ball Cage

LM rail

BC series is equipped with A MBEA's |latest
developed Ball Cage, which lowers the noise,
and enables high-speed running, longer life time,
and outstanding accuracy.
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~(_Ball Caged Lincar Guideway
2.2 The Characteristic of BC Series

Mew (with ball cage)

Ball Caged LM

Pl

Mew (with ball cage}

mmm bauaa}a

i 1ﬁngaﬁ

Qil membrance adheres easily | B
2 between the ball cage and steel Balls.  pay cage. There
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2.3 Product Overview

BCC-AD BCC-RO
Flanged block, standard langth, Slim-ling block, standard length,
standard height axlended height

BCR
profile rail with blind holes

g BCR

- - ,.-':Fd_
‘;;,‘,.f' profile rail with standard holes
.'/'..-
/ 4
*
v

BCC-LA BCC-LR
Flanged block extended length, Slirm-line block, extendad length,
standard height extended haight

34



~___(_BaliCaged Linear Guideway
2.4 Ordering Key of System

BECS 20 -A0C2Z1-1080100HDID-A

Giza
25,50, 35, 45, 55

Block, Type E
Al Flanges block, standarnd angih, standars haighd -
L& Flarged gleck. extendad length, stendard neight %
RO Shmdine bock, stzndard lengih, extended haight o
LR Shrmedine boax, exlended length, exterded beight L o |
End Cap Type E
c Standard End Cap

Mumiberof cartiages per rall
i 1 =4 ninckas par 15l
A=W = 9 blackas per rsd S10=A; 11=B, 12=C_)

Preload Class
ZF Clesrane
Zn Mo presdoast
| Lighl grrekad, 3=0.020

Rell Length
OB~ 9EET miT (1 marm akape)

Accuracy Class !

L] Mrrm!
H High

= Pracisian
Rail Hole

on Slandard hole(Standard hole distance, The distance of the finst and last attachment hotas is srodeced equidistanty. )
Fi Slandasd hole (Sl hote disknce. The distonce of e Trst and St allachmenl holes is nol produced equidisianlly. )

D4 Bind hoia (Standard hole distance. The cstance of the frst and last atachmesnt hoes is prodeced equidistantiy,
Fa Blind hose (Standard hole distanee. The distance of tee firs and last abachment hofes & nal produced equidistantiy.)
M Spesal rn;u‘;hirlhg. cimtomized according ke dsawing numbes

Joimi Rail Track

§

A fag (Refer b drewing for catail)
0 Mo

Rl Treatmant

o Standsars [anli-rust oil)

Saaling

5 Standard ses (onhy and seal)

Sandard sea + Scraper plaka

M nf Baralial Bails
LEi] Sngle Rall
Wa-Wwg  Paralisl Rails (W2: 2 rails, Wik 2rails .

1) Fafar bo fobowing table for limitation

System

ACCUrAcY P H M
- | - |z

20 | 20|20

Pretoad Z1 | Z1 | Z1

F2 | 22 22

Z3 | 23 | Z3

2} Biook Suiace Treatment

A Standard: An-rust ol
B, Mon-Standard: See Drawing

3 Nipzlefzat seraw type of Standard type
A Size FN2EGNEHAGHEE: 457 ripplell pos) + sorew( pos)
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2.5 Ordering Key of Block

B G2 0+~AD0Z TN 0S

Size
20, 25, 30, 35, 45, 55

Block Type

Al Flanged block, standard lenagth, standard height
LA Flanged block, extended length, standard height
R0 Slim-line block, standard length. extended height
LR Slim-line block. extended length, extended height

Preload Class

£ZF Clearance
20 Mo preload
Z1 Light preload, 0-0.02C

Accuracy Class
M Mormal

Block Treatmeant

Q Standard {anti-rust oil}
Sealing

3 Standard seal {only end sesal)
1 Standard seal + Scrapar plate

1} Mipplefset screw type of Standard type
A, Size 20/2530/35/45/55: 457 nipple(1 pes) + screw(1 pos)
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~____(_BaliCaged Linear Guideway
2.6 Ordering Key of Rail

BCR2 0-10800NDO.-AZD

Size

20, 25, 30, 35, 45, 55 E
Rail Length B
D0E0~95889 mm (1 mm steps) g
Accuracy Class E
M Mormal

Rail Hole

oo Standard hole {Standard hole distance. The diztance of the first and last attachment holes is produced equidistantly.)

FO Standard hole (Standard hote distance. The distance of the first and last attachment halas iz not produced equidistantly.)

04 Blind hola (Standard hola distance. The distanca of tha first and last attschmant holes is produced aquidistantly. )

F4 Bling hole (Standard hole dislance. The distance of the first and fast allachment holes is not praduced equidistantly.)

DX Special machining, customized according to drawing number

Joint Rail Track
A Yias (Refer to drawing for detail)
H Mo

Rail Treatment
o Standard {anti-rust oil)
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'-._G-.-

N
e N
|
T_ 1 i A//Z

BC block BC rail
Model No. {mm) {mm)
MG | L1 il hole {N}] W1 HT F
% 30 (63 |215| 6 18::?5 53xA0 | MBx10 iz M1 76| 166 20 165|680 | Bx0.SxG.0
ET“& G s 15: E7xdS | MEx12 .;; Mex1 | 10 15.‘5_%_2;3 o0 |60 | 7xix@s
% 42|90 | 3 |7 :1‘: T2x52 | M10x15 1?5 MEx 12 158 28 25 |80 Sxi4x12.5
%1& 100 | 33 |75 12; BzNEE | MAOX17 fzi MiEx1 12 | 156 34 | 26 |80 | 9x14x125
BCC45A0 150 1
—Bocasia | € [120 | 375 | 89 ——— 100680 | M12x17 132 (] j6 | 16 45| 32 |10 | 14cox175
BCC5540 181 131 . . i
BEcis i TO 140 | 435 127 ——— 116605 | M14x21 —o (ST 20 | 16 53| as (120 | 1exesxend

38



T Ball Caged Linear Guideway

Lmax
N L
“ by L1 -
i B o ) Sl
Bﬂ= i i HIG
MG |
IS [ nz

Basic Load Rating

=
—
=
@
(=]
1]
L)
|
m

Static Momant

h Weight
Model No. (Kaf) (Kgfm)
(©) {Co) My Block|Ka} Rall{Kgim)
BCC20AD 1300 2500 220 a0.4 304 045
—_— 00
BCC20LA 20 4600 2300 43 B2 52 0832 A8
BCC25A0 1800 34000 51.3 51.8 518 075
A000 0 |— b : - 32
BCC25LA 2900 4200 B35 Fi ¥r.2 n.e i
2500 4600 1
BCC30A0 4000 a0 FiE=) Te TZ a1 a5
BCCIOLA 3100 B0 1085 124 124 1,55
BCCAsAD 3500 B3 140 126 26 1.0
L BELASAD | e 20 b0 i 62
BCCI5LA 4300 | 8400 154 714 214 255
BCC45A0 4700 5200 245 187 187 3
—_—— 4000 b 10.4
BCC45LA HE00 10900 320 35 35 | .2
BCC55A0 TEOD 12800 445 355 355 54 .
- 40000 30 : 3 - 14.5
BCCS55LA Q300 700 580 BO0 GO0 T i
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2.8 BCC-RO/LR

Assambly BC block BC rail
Model No. kmm} (mmj {mm)
W We max| L1 Oil hole (N} Wi H1 F  dxDxh
% 30 44 12 g TB{?}E giﬁ hSxr _",J;E_I MEx1 75 | 156 20 |16.5) 60 Gxd Gxa0
% 40 | 48 | 125 ) & :ﬁ :ﬁ M1 ;;r MR 14 | 156 24 | 200 | 6D e N ]
% 45 |60 | 16 | 7 :1? :gj;g MBx12 fﬂ’:; M6t 16 [166] 28 | 23 [ 80 | Sx14x125
%ﬂ_. 85|70 | 18 |75 :; gﬁg Mx14 192‘1 Méxc1 :19 156| 34 | 26 | 80 | Bxidniz5
% 70 | 86 | 205|889 Ii m MA0x16 '%j M8y 26 | 16 | 45 | 32 [105 | 14x20x17.5
% BO | 100 | 235 127 ;_g; :iﬁ M12x19 1?; M&x1 I&u 16 | 53 | 38 |120 | 16x23x20.1
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T all Caged Linear Guideway

Lmax

o R L

o

- H1

Ny

=
—F
=
]
=]
3]
o
|
m

Mz
e
) & &
t ©
o &

Basic Load Rating Static Momant Welght
o
Model No. (Kgf) (Kgf'm)
{E) Co}) My Block{Kg) Rail{Kgim)
BCC20RD 1200 2500 329 30.4 304 035
BCCZOLR i s 1600 3300 43 52 h2 045 i
BCC2Z5R0 1800 2400 B1.3 51.8 18 0F
o o o ALILILL 0 i =EL iy et IS el iy et St gt
BCC25LE ~2100 A200 635 Tr.2 TT2 0o
BCC30R0D 2500 AG00 79 72 72 11
SR ol Y
BCC30LR s it 3100 E100 105 124 124 14 i
g 128
BCC35R0 A000 20 3500 B300 140 126 17 69
BCC35LE 4300 2400 184 214 214 22
BCC45R0 4700 2200 245 187 187 31
- 4000 225 - 10.4
BCC45LR SR00 10000 320 315 31s | 4
BCCH5R0 : Faho- 12800 445 355 3585 52
BCCASLE e A L300 17100 a80 GO0 {:14,5 &7 i
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____(  CamRollerLinear Guide

Cam Raller

3.Cam Roller Linear Guide
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3.1 CRC Standard Type

Ordering Key:CRC25x0870-B2 (20,10)
&l

Block type : CRC

Guide rail length : 870 mm

Number of blocks ; 2
End distance of screw hole : 20 - 10
{ Evenly spaced on both end if not specific )

fkoxrel o Dimensions Basic Load Rating (kaf)  Static Moment Load (kgf-m)
| B . C Co Pl My Mz
CRC 20 54 23 | 205 | 108 | 17 21 72 0 36 2.4 3.4
CRC 25 72 34 205 | 145 1= 25 215 185 176 16.8 155
CRC 32 &0 35 | 285 | 145 | 25 32 215 185 23 14 19.8
CRE3ZL | 100 | 468 | 42 19.2 22 32 410 410 32 20 5
CRC 42 | 110 46 42 14,2 28 42 410 410 45.8 29 45
{mmj

44



Features

- Block roller clearance pre-adjusted at factory
- Adjustable roller clearance on block

» Low noise

+ Lubrication not required

- Rust-Proof guide rail

« CRC series offered in 5 sizes

Cam Roller Linear Guide

4K

L | © d O

@E = £
oo ©

L

Dimensions

L
it
=
[

E

(1]
L

Model Mo.
CRC 20 GBd Sxedxd Sdp 135 1424 a0 M5 100-4000 a6
CRC 25 25.7x010x6.5dp 20 1/2J 60 B 100-4000 47
CRC 32 @6 Gxe 1 Sxbdp 20 1i2. &0 ME 100-4000 G54
CRC32L  @66xe105xBdp | 248 1/2J 60 M8 | 100-4000 63
CRC 42 a9x@14x12dp 24.8 1i2J &0 Ma 100-4000 73
Mote : | value will be 12) or evenly spaced on both and iF pol spacific { rmrm)
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3.2 CRD Dust Proof Type

Ordering Key:CRD12%0880-B2(20,10)

Block type :
CRD12 : Standard Block Type

CRD1ZL : Extended Length Block Type
Guide rail length : 880 mm
Mumber of blocks : 2

End distance of screw hole : 20 » 10

{ Evenly spaced on both end if not specific )

Dimensions

Model Na.

CRD12 82 38.5 36.5 | 24 36

CRD12L 82 _ 385 36.5 24 36 |
{ rum)
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Features

+ Dust-proof block

- Adjustable roller clearance on block
« Low noise

+ Lubrication not required

- Easy installation

+ Rust-proof guide rail

4-K 4-K
o
ol i
15 ¥4 o @) 47‘;(" - S
i LS @ ; t/: @~ _{:7‘ s
Q@ z0 14 N e i k:
-
— L] =
I | @ @ @ 40O @
I %]
b D - - I:} s
Backlash Adjustment Screw Backlash Adjustment Scraw
: o Fosl o S—c
= T . 5 =
X : : ! 7 P— | I
=l = : i il e B T | i g
10 1 ; . 5,

Dimensions

Madel Na |
CRD12 100 arp10xE 22 1124 a0 MG 100-4000 il 54
CRD12L 140  [o7xp10x6 22 1i2) 50 M6 | 100-4000 | 116 54

Mote @ | value will be 1124 or evenly spaced on bath enc if nat specific

Model No. Basic Load Rating (kgf) Statle Moment Load (Kgim) Weight
& Co P hly Wz Carriage (kg Guida Ral| {lgim)
CRD12 | 250 500 4 54 48 0.6 3
CRD12L 250 500 74 | 54 88 0.8 3
{mmy}
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3.3 CRE Economic Type

Ordering Key:CRE12x0880-B2(20,10) .

e

Block type
CRE12 : Economical Block Type

Guide rail length : 880 mm
Number of block : 2
End distance of screw hole : 20 - 10
( Evenly spaced on both end if not specific )

Dimensions
DE
CRE12 78 235 34 14.5 24 26

{mm)
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Features

- Adjustable roller clearance on block
- Low noise

« Lubrication not required

- Easy installation

- Rust-proof guide rail

4-K
A
A O q{ O 5 b
1 A £ o
: & 3 | =
- & @ 5 — S S g
=2 Y | T =
’ o—% O
- M [
ﬂ =
s
| -
b= J’;, : 5 *
| VAV L 1TSS
il 114 = £
* P | | | & %
- o
E L

Baslc Load Rating ik Static Moment Load (kgf-m) Waeight
G Co P Py [ Carriage ika) Guide Rail (kgim)
200 400 | 3.4 4.9 I 4.3 0.35 _ 3
{mmj}
Dimensions
Maodel No.
CRE12 GTxe10x6 22 12 50 e 100-4000 40 54
Mote ; | valuz will be 1/2J orevenly spaced on both end if not specific { mm}
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Round Shaft

4 .Round Shaft Linear Guide
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4.1 RLG Standard Type

Ordering Key:RLG 20 x0810-B2 (40,20) ol

Block type :
« RLG : Standard Block Type

* RLG-L : Extended Length Block Type
Shaft diameter : @ 20 mm
Guide shaft length : 810 mm
Number of block : 2
End distance of screw hole : 40,20 - RLG =" * RLGL fm— A

{ Evenly spaced on both end if not specific ) ! |
i

&)

H0.20
HAL.20

1 |

Dimensions

Modal No. Shaft Dia.

F G

RLG10 e 20
@10 28 24 25 a3 18 29 42 4

RLG10OL _ 75 | 65 40

RLG12 ~ 1 a4 24
12 T 24 o 4 | 185 | 23 19 4

RLG12L 7.5 68 45

RLG13 <71 ag 26
@13 40 | 28 28 38 21 25 24 4.5

RLG13L 75 | 75 50

RLG16 Tl4s 30
— @18 45 i 33 37 : 45 25 | 30 40 5

RLG16L _ 7.5 | B5 60
RGRY @20 48 "f' o 390 a5 o 50 27 a0 45 5

RLGZ0L 75 | o5 70

RLG25 ~"| 65 40
@25 60 47 40 60 33 a5 55 3

RLG25L ! [ 130 a0

RLG30 ' =1 70 0
RLoy { @30 r R = 1 56 50 o 70 ar 40 B0 7

RLG30L 75 | 140 100
RLG35 @ | 80 | .-~ | 80 | 63 | 65 | o6 | 80 | 43 | 45 | 65 | 8
RLG40 @id0 -y 1 90 72 &5 85 a0 48 55 75 9
RLGSD @50 | 120 | | 1o | o2 | 94 | 80 | 15 | 62 | 70 | 95 |
Miate : | valua will be 1/2) ar avanly spaced on both and if not specific { mm )
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Features

+ Heat treated and hard chromium plated SUJ2 shaft
« Shaft is fully supported fo prevent unwanted shaft deflection in heavy load and long stroke conditions

« Available in Standard,or Extended Length Block Type

Dimensions

Bearing Model

Basic Load Ratings (kaf)

200-4000 M5 | 45 | 100 LM 10-OP
0] 112
200-4000 5 4.5 100 | W 2-0P i &0
a3 160
52 80

200-3000 5 4.5 100 L 13-0P
23 180
79 120

200-4000 M5 | 55 | 150 LM 16-OP ; das

, 125 240
125 ag 140

2006000 M6 | 55 | 150 LM 20-OP
142 278
100 160

A00-6000 MG 6.5 200 Lid 25-0P
. 159 320
A00-6000 M8 6.5 200 LM 30-0F L i
: j 253 560
ANN-RON0 8 q 200 | M 3R-CIP 170 320
4006000 M10 | 8 | 300 LM 40-0P 220 410
A400-6000  M1O i1 300 Likd BO-0OP 384 B10

(e}

53
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4.2 RLR High Impacts Type

Ordering Key:RLR 20 x0860-B2 (40,20)

Block type :
- RLR : Standard Block Type

* RLR-L : Extended Length Heawvy Duty Type
Shaft Diameter : @ 20 mm
Guide shaft length : 860 mm
Number of block : 2

End distance of screw hole : 40,20 i -

{ Evenly spaced on both end if not specific )

H+0.20

_—

Maodeal No. Shaft Oia.
RLR 20 55 32

@20 70 416 8 a0 27 G1.6 | 27 30
F_iLFi 200 LR, ) __?_5 ] . - f 4&_ } |
RLR 25 i .| B85 ; ; 5 40 .

G325 B3 ——— 496 | 9 63 35 63 33 a5
RLR 25L a5 61
RLR 30L &30 895 | 100 | B9.5 | 12 73 40 73 | 72 37 | 40

{mim)

54



- Round Shat Linear Guide

Features

Heat treated and hard chromium plated SUJZ2 shaft

Shaft is fully supported to prevent unwanted shaft deflection in heavy load and long stroke conditions
Available in Standard, or Extended Length Carriage Type

Roller clearence adjustable on block

RLR senigs fealue in bigh load capadcily, low noise, and high impacls vopabilily

= RLR * RLR-L
o] =} e ] L
= i " T p— .
| - 7 N o
— i g - Py 1
@,“ o @ ‘&l o (] @ I rd j |
L, E, -1. 'El " -I\. '._L.
q‘. G?l! ~ E: % ob ﬁ
AN - W ﬁ
A 4 -ap Yo imM E
= - A H 3
T . S— 2
| | |
| LN I = |
| LH Ll | r L H el
r T e dre“‘:nr 1r§§1f_ :
= = ey = r
——————— .\.
| ! Wox
;I [ P 1T
I T 3
i \
51 | 5 |
T —

Dimensions

Baeic Load Ratings (kaf)

fl - :
200 230 150
45 5 300 - 6000 M5 4.3 BEE |—=—

200 460 300
‘ 200 | 125 as0 270

55 B 300 - 6000 ME 55 65 ———— .
. _ 200 700 | %40
B0 | 7 300 - 6000 M8 | 65 65 200 1450 1100

Mote : | value will be 1/2J or evenly spaced on hath and if not specific
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5.Ball Screw
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5.1 Technological Description of Ball Screws

5.1.1 Lead/Travel Accuracy

Accuracy

® Lead accuracy of ABEA ball screws (grade CO~C5)
is specified in 4 basic terms {E,e.2uw, 8:.). There
are defined in Fig.5.1.1.1 Tolerance of deviation{+E)
and variation (&) of accumulated reference travel are

® Accumulated travel deviations for grade C7 and C10
are specified only by the allowable value per 300mm
measured within any portion of the thread length.
They are §.05mm for CF and 0.21mm for C10.

shown in Table.5.1.1.1-5.1.1.3

Frawvol Length

- —
k Mominal Trawal
L
Specilied Trawvel
[
c
= 1
]
E = =
3 w
¥
=
=
E !
.ﬁ.uhliTE_vl.:_l_f ff; g g
Mean Travel fg T Y
e ?
Fig.5. 1.1 Diagram-of Lead Accuracy
Table 5.1.1.1 Definition of Terms for Lead Accuracy
Terms Falamnis Definifion Aliowable
Trawvel compensation iz the difference between apecified and nominal travel within the
ugetul travel, A shighthy smabier value compared ta the naminal teavel is ofien selecled
Travel by v custormer ka compinsade Tor an expectsd elongation caused by lSmparaturs fise
Compensation T ar ssternal ed.
Therefore *T 7 |s usually a negative vake,
Mota ; il no compensalion is needad | spadified ravel s he same a8 nomanal travel,
Actual Travel Acial fravel & the sosl displacemant of 1he nut relative 1o the screw shaft,
M T i Iean travel is e linear bast il line of aciual. This could be oblained by tha least guaras
S REENE method, This Bne represents the tendency of aciual fravel,
IMean Travol M fravel devialion is tha difference babween mean fravel and specifed fravel within :
S E ; i Tabie5.1.1.2
Deviation travel langth,
fravel venaionsa 18 the band of 2 ines drawn ]:IEI"EEEI 1o the meen raved L an e FH‘B&
and minus side.
T : = Table 5.1.12
¥ A o Wiairmum wiclh of vasation overs the Travel lengin, Table 5.1.1.3
arations 3
- Actual wecih of warislion far bhe length of Z00mirm taken anywhiers within the iraved langlh. Table5.1.1:3
Lo

Winbiis error . aclual width of varation for one reveiuion | 2 T radian)
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- Ball Screw

Table 5.1.1.2 Mean Travel Deviation( = Ejand Travel Variation(e) {JI8 B 1192)

Grade
Cver

100
200
315
400
500
630
800
1000
1250
1600
2000
2500
3160
4000
5000
6300
8000
10000

Travel Length{mm)

Inel,
100

315
400

630
800
1000
1250
1600
2000
2500
3150
4000
5000

8000
10000
12500

= TE = TE o 1E
3 3.5 L3 5 7 B
Sl 45 I 7 T | 10
25| 6 5| 8 . 12
gl 7 5 | 8 T 13
4 8 A 0 (N 15
4 9 6 | 11 8 | 16
59 10 || 13 9 | 18
BN 11 el 15 (BN 21
€ | 13 | 8 | 18 [H| 24
N 15 i 21 [BEl 29

L P =
Py @O o
weh, el S i
0o o W -
M m = W W M
M P & h O G
[ R T T
oy 2 th = o
= -4 o = Ca
nmcg—m

110

115
140
170
210
260
320

18
18
18
20
20
23
25
27
30
35
40

54
B5
77
93
115
140
170

A00mm 3A0mT

Ball Screw

Table 5.1.1.3 Variation per 300mm{e:)and Wobble Ertor(e:=} (JIS B 1192)

Unit : 1tm

Bz
8z

18

50 210
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5.1.2 Axial Play

ABEA Axial Direction of Standard Backlash and Preload

Table 5.1.2.1 Clearance in the Axial Direction of Ball Screw (P0)

Clearance In the Axlal Diraction of Ball Screw Linlts mm
Rolied Ball Scraw Clearancs in the Ground Ball Scraw Clearance |n the
Screwr Shaft O Axlal Direction {mas.) Axial Direction {max.)
dmm—=Tdmm 0.05 0015
15mm~50mm 0.08 0.025
S0mm~20mm 012 0.05

Table 5.1.2.2 Clearance in the Axial Direction (P1)

Clearance In the &xial Direction of Ball Screw Lnitmm
Rolled Ball Screw Claarance In the Ground Ball Screw Clearance in the
Stye:Shatt OD Axial Dhraction (max.) Axial Direction {mak.)
Amm-~B0mm o 0

Table 5.1.2.3 Spring Force of Internal Circulation

Spring Forge of Internal Circukation (kgf.cmj

j Fa P4
Model o i ring Forea: TP Refesance Torgue: 13%Spring Force . TR Be
1404-4 0.1 0,13 0.2 Q.34 0.3 0. .56
1604-3 0.1 o.1r 0.3 0.45 0.5 o.r3
16044 0.1 0.21 | 0.3 0,57 0.5 0.93
1605-2 0.2 0.29 I 0.4 0.79 0.7 1.28
1605-4 0.2 0.3 0.4 0.8 a7 1.3
1ETO-3 o2 0.39 r.5 404 0.9 1,659
2005-4 0.2 0.47 0.5 1.26 0.9 2.05
2504-4 0.1 0.33 0.3 0.38 0.6 1.43
2505-4 0.2 = 0.6 1.6 1.0 2.58
2370-3 0.4 1,11 1.2 2,85 T8 179
2510-4 0.6 1.47 1.2 383 2.5 5.38
3205-4 0.2 076 0.6 202 1.0 3.28
3206-4 0.3 1.14 .a G.03 1.3 4.93
3210-3 Q.8 2.02 T 5,37 2T B.73
3210-4 0.8 2.62 2.2 G.949 3.5 11.326
A005-4 0.2 085 0.6 2.53 1.1 4.11
4006E-4 0.3 1.25 0.9 3,32 1.4 5.4
4010-3 0.8 2.59 | 2.2 5,91 3.8 11.23
Ad10-4 0.8 331 23 &.84 3.7 14,36
SO10-3 0.9 328 2.3 a.77 3.8 14.28
5D'i'i3'-4 0.9 4,21 [ 2.4 11.23 2.8 18.25
B310-4 1.0 5. 42 Fra g 14 .46 4.4 2349
B320-3 2.3 13.08 6.1 34.87 Q.9 L6.66
ani0-4 o .68 2.9 17.82 4.6 28,98
B020-3 2.2 16.87 5.2 4o 08 1001 T3

g0



I Ball Screw

Table 5.1.2.4 Spring Foree of Plastic Cireulation (kgf.cm)

Sprng Force of Flastic Circulation (kgf.cm)

P2 B3 P4

Nzl 2%5pring Force TP Reftarence Tomuee . §%5pnng Foroe TP Referenpe Tomua BY%.Spring Forbe TP Reference Tormue
1210-2 2.1 012 0.1 0.2 0.2 0.32

1605-4 0.2 0.32 0.4 0.81 0.7 128

1610-3 . .1 [ 0.26 . 0.3 0.65 0.5 1.04

1610-4 0.1 0.33 0.4 0.83 0.6 1,33

1676-3 0.2 Q.44 0.6 1.09 0.9 1.78

2005-4 0.2 0.42 0.4 1.04 0.7 1.67

2505-4 0.2 0.52 0.5 128 0.8 2.07

2510-4 0.3 0.54 0.8 2.09 1.3 3.34

3205-4 | 0.2 if 0.79 0.8 1.98 - 1.0 317

3220-3 0.4 1.45 3 3.862 1.8 5.8

4005-4 0.3 1.19 0.8 2.98 1.2 4.77

4020-3 0.8 314 2.0 T.85 3.2 12.55

S010-4 .7 347 1.8 0.6 3.0 13.846

5020-5 1.5 5.958 3.8 17.48 6.0 27.93

1616-2 0.2 0.33 0.4 0.83 0.7 1.5

2020-2 0.2 0.45 0.4 1.12 0.7 1.749 E
25256-2 .3 0.88 0.7 2.2 1.2 252 ,.';;
3232-2 0.4 1.61 1.1 4.04 1.7 G.46 E
4040-2 0.7 3.3 1.8 B 24 2.8 13.18

s050-2 1.3 V.35 3.3 18.38 5.3 29.41

Table 5125 Spring Force of Extemal Girculation (kaf.cmj

Spring Forca of External Circulation (kgf.em)

Modal Mo £ = -
ce TP Aeleranca Tonus pring Foree | TP Referanca Torque 13%Spnng Forse: TP Rafersnca Tarque

082.5-2.5 .1 0.05 0.1 o.oa 0.1 0.13
1003-2.5 .1 0.06 0.1 0. 18 0.2 0.24
1204-3.5 .1 0.13 0.3 0.34 0.4 0.55
1205-53.5 | 0.2 0.22 0.8 0.59 a.7 0,848
1605-2.5 .2 0.25 0.5 0.73 0.7 1.19
1520-1.5 1.5 3.41 4.0 9.08 6.6 14.76
2010-2.5 0.2 0.7 0.6 1.88 1.0 3.08
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2.1.3 Definition of Mounting Accuracy and Taolerances on Screw

62

To use a ball screw properly dimensional securaey and

tolerances are most impaortant.

ABEBA will help you determing the tolerance factors as

they are subject to change according to accuracy grade.

{1}Periphary run-out of the supporting part of the screw
shaft to the screw groove.

{2)Concentricity of a mounting portion of the shaft to the
adjacent ground portion of the screw shaft.

{3)Pempendicularity of the shoulders to the adjacent ground
portion of the screw shaft.

{4)Perpendicularity of the nut llange to the axis of the screw
shaft,

(51Concentricity of the ball nut diameter to the screw groove,

{8)Parallelism of the mounting surface of a ball nut to the
SCrew groove,

[7iTotal run-out of the screw shaft to the axis of the screw
shaft.

Al ABEA ball screws are manufactured, inspectad

and guarantesd 10 be within specifications.

Fig. 5.1.3.1 Mounting Accuracy and Tolerances

(2 M
[ 7] |F —] A

[E] G
(@




5.1.4 Preload Torgue

& Terms in relation W the preload torque generated

® Permissible ranges of torque variation rates
is shown in teble 5.1.2.3

Ball Screw

during the rotation of the preload ball screws are
shiowwn in 5.1.4.1

5.1.4.1 Descriptions of preload torque

Aciual starling fonque
% Magstve varision valles I
£ of actml iongus 5) H'uTH'
| | it
T Al e (3) Leisl
%ﬂ . Toargue variadicon wilas (25 B
g ' e
' .-'—'_‘—-\. X B
- |
I Syerage aciual
s ‘ e
k] Avlcrence |
g | fargue 1) |
e Eftecttva moving distance of nut
o “ Actral g {min ) 20
|8 Arerage aciug e (4]
o o i 1 - -
D ] ] ]
ﬁ Erecive mcuing glstance of rut
— A e
L Redsranca i Aclual lrgue
o ol A~ T— 3 — " max)
= ' 3
E e I —— = —
@ R, SR S, \
2 IIJI ; i o {f = ', Aehagl tere (3]
i T i Pogitive variafion velies
&-" ! ol achual tomue (5]
Tearrgaer waaralion watues; (2]
—J Aclual ssarfing e
Glossary
(1) Preload (5) Torque variafion rate
The stress generated inside the screws when The rate of varation values in relation to the reference
inserting & set of steel balls of one gage torgue,
[approximately 2. ) larger inte the nut or using (6) Actual torque:

them an the 2 nuts which exercise mutual
displacements along the screws axis in order 1o
eliminate the gaps of the screw or upgrade the
rigidity of the screw.

(2) Preload dynamic lorgue

The dynamic tanguee required for confinuausly
rotafing the screws shaft or the nuts under unload
condition after the specified preload has heen
applied upon the ball screws,

Referance

(3)
The targeted preload dynamic torgue (Fig.5.1.3.1]

{4) Torque variation values
The variation values of the targeted preload
torque variation rates are specified genearaily

based on JIS Standards as.

(7)

(8)

(9)

The actually measured preload dynamic lorgue of
the ball scraws.,

Average actual torque

The arithmetic average of the maximal and minimal
actual lorgue values measured when the nuts are
exarcising reciprocating movemanis.

Actual torque variation values

The maximal variation values measured within the
effective length of the threads when the nuts are
exErcising reciprocaling movemenis, the positive
or nagative values relative to the actual torque are
adopted.

Actual torgue variation rate

The rate of actual torgue variation values in relation
to the average actual torgue.

63
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95.1.4.2 Permissible ranges of torque variation rates

Effective threading length (mm)

Reference {orgue Below 4000 4000 ~10000

Bgesom Slenderness 1 ¢ below 40  Slenderness 1:40~ 1:60 —
Grade Grade Grade

Over Incl. | €O | €1 C2-C3 ©5 GO ©f G2+C3 G5 C1 c2+C3 C5
o 4 |+30%|+35% T40% +50%|+40%|+40% +50% |[+60%| — = =
4 6 |z25%|X30% £35% *£40%| £35% 354 +40% 455 - - -
6 10 |£20%|£25% £30% £35%|+30% £30% £35% |£40%| — | =40% +45%
10 25 |*15%|+20% =25% +30%|+25%|£25% +30% [£35%| — | =35% [+40%
o5 B3 |+10%|=15% +20% *=25%|+20%|+20% +25% |+30%| — | =30% *35%
63 100 | — [£154 £15% +20% - — |20k |+25%| — | x25% [+adk

Remarks 1.5lendernass is the value of dividing the screws shaft outside diameter with the
scraws shaft threading length,
2.For reference torque less than 2 kgf » cm, ABEA specifications will apply.

Calculation of reference torque Tp

The tormula for computing reference torgue of the ball |
screws is given in fallowing:

. Fag - €
-— E 0.5 #  mm—————
Tp=0.05 (tan /) o n
Where + Fao : Preload (k 1)
& ¢ Lead angle

£ : Lead (cm)

Measurement conditions

The preload dynamic torgue Tp is determined first by |
adopting the following measurement conditions togathar with i L
the method illustrated in the right diagram for measuring |
the force F needed to rotate the screws shaft without
bringing the nuts to rotate along with the shaft after the
screws shaft has started rotating, then multiplying the
measured value of F with the arm of force L, the product
is Tp.

Tp=F = L

Measure conditions I".

(1) Measurement is executed under the condition of nat |
attaching with scraper. \

(2} The rotating speed during measurement maintaing at ‘— LOAD CELL
100 rpm.

(3 According to JSK 2007 (industrial lubrication oil viscosity

N\ \j&

classification standards). the lubricafion oil used should
be in compliance with 150 VGBS,

Preload dynamic torgue
measuring method



I Ball Screw
5.2 Screw Shaft Design

5.2.1 Mounting Methods

* Baoth the critical speed and column bucking load depend upon the methed of mounting and the unsupported
length of the shalt the most commaon mounting methods for ball screws are shown below,

5.2.1.1 Most Common Mounting Methods for Ball Screws

__ ‘R&&%}\\&\ o Slids ._ " | ,&\\\%}?@ S

R

Fas / L=y 2
% : W
i Simple -
Simple 5

Slgg_;c

Simpie

Slida

NN\

\\Ii

NIV

e
/ 5
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5.2.1.2 Most Machines Mounting Methods for Ball Screws

5.2.1.3 Most Common Mounting Methads for Ball Screws

Ly

. |I '-I.I |]_|.I

=

|

.f"i/l.f #
[T
T

| Thread adjust

Shim adjust

Thread adjust |
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- Ball Screw

5.2.2 Buckling Load

The safety of the scraw shaft against buckling naeds
to be checked when the shaft is expected to receive
buckling loads. The diagram below summarizes the
allowable compressive load for buckling for each nomina!
autside diameter of sorew shaft. (Calculate with the eguation
shown right when the nominal outside diameatar of the screw
shaft excesds 125mim.)

Select the graduation of allowable axial load according o
the method of ball screw support.

Remark: Allowatrle tensile £ buckling load

Chack the allowabls tensile / buckling load (the farmula
shown below) and allowakle load of the ball groove
regardiess of the mounting method when the mounting
distance is short,

P—sA—118df {kel)

Whara

]

o ¢ Allowable tensile compressive strass (kgt ~mm®;
A+ Sectional area (mm™} of screw shaft root bottom
diameter

dr - Screw shaft root diametar imm

i 4
M= E — l.'.||-rE K']{]a

Whare,
e ¢ Safety Factor (05!
E: Vertical elastic modules (E = 21210 kefimm )
|+ Min. secondary momeant of screw shafl sectional area

| g d"’ 3 -
- Oy
54

dr : Screw shaft root diameter {mm)
L -+ Mounting distance { mim)

m= M : Coefficient determined from mounting method of
ball screw:

Simple - Simplem =51 (N=1}
Fixed — Simplem—10.2 {N=2}
Fixed—Fixedm=20.3 {N-4}
Fixed—Fraem=1.3 (N=1/4]

10° 0 —— T ] T
8 B T E ] ! a B
1 25— ! 2
3 - 4100- ' | =
i S ~ S0 \":"m,_ | 2
oy o P T
£ SN LT e W YN
b \\ ™ sd0| TN ™S
@D \ | | ™ [
E ~‘-“."“"--u. P l \ | ™~
o 1ﬂ5_ B 32 B, 1 1
B B —~1 =— ¢95 S =
Q B P Pl 00 | —
m H‘-
% 41— ‘\\ 1| I f15\“‘“&-.,“ i T l HHH
: \"\‘__ H‘- | \\"‘h-. e
% N 49 IS ™~ |
Lt
2 \\"‘{3 T T H‘“‘L--..
o ! P, | | P, I
Simple — Simple ¢ A | | i : g iz I £ s I L 0 |
;:Tp: ,Sl'rm]|EI B i i ¢ i |? [ i B 2| i |4| i sE 1P4 |2 i |4 IE i
wed — Simple ¢ |
Fed—II?Zd'GI SRR B, LB . & 2
l:'{ -~ [ E| ‘13102: il I 1 | = i R [ " 18 1P5| | 2 i s
_— H e L9 . 1 L L L Ll _ I i | 1
PR e e 3 6 816° 2 i 6 8100 2
Mounting Method

Axial Load (kgf)
Buckling Load vs. Shaft Dia, and Length
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5.2.3 Critical Speed

It is necessary fo check if the ball screw rotation speed is + T
resonant with the natural frequency of the screw shafl. M= % :’GT_’ ,J E:E =r d[_r" %10 LTI
= i

ABRRA has determinad 80% or less of this critical speed as an
allowable rolation speed. The diagram below summarizes
the allowable rotation speed for shaft nominal diameters
up to outside diameter of the screw shaft exceeds 125mm.)
Select the graduation of allowable rotation spesd according

Where,
a ¢ Safely factor { = =08} :
E : Vertical elastic modules {E=2.1 10 kgf/ mim )
I Min. sennndany momeant of sores shaft sectinnal area

to the method of supporting the ball screw, (o= 2 "
Where the werking rotation speed presents a problem in = Tgq drimmy
.terms cu_f critical spee_d, it would be best to provide an dr : Screw shaft root diameter {mm)
intermediate support to increase the natural frequency of the : Acceleration of gravity [ —8.6x 1 & mmi s
SEre shaf, v = Density (r=7.8%10% kgt / mm®
A ¢ Sorew shaft sectional area (A= =dr¥d mm®}
EER L : Mounting distance {rmm)
The allowable rotation speed is regulated also by the £ i ¢ Coefficient detenmingd from the ball scraw
dm - n value { dm:diameter of central circle of steel ball | rraLirtung method
n:Ravolution speed , rpm ) which expresses the peripharal Simple — Simple F=3.7 (A==}
speed. Fixed —Simple r=151 (e =3.9271
Genarally; Fixed Fixed s—219 (= =4.7300
For precision (accuracy grade C7F to £0) Fixed —Free r=3.4 Ve =1.875]
dm - n= ?ﬁ‘ﬂm {+ Particular consideration 12 necassary for manufaciuring
For gsnergl industry (G10) whian the scraw langlh/shall dia. Ralia ig e > 70, Ik such
sfe -0 S BNIEG ar avenl, conlact ARIEA )

Product exceading the above limits can be produced.
contact A KA

W= i
BF - :
-\-H""'m__ [ |
- H::“h- ‘“*-h._h.:‘:::: —¢125
] e — 100
4 RW“ =~ ' f — ¢ 80
[~ f N St gy e N L "I NES
4 _"\"'“-\-.._\_\_\_'H-\.._\_*""-\-.____\_ _\_‘__""H-..\_\__\_ T III 1 ,'I o
N i SSss s SS
E ." T S iy Sty ey |
— ! - e | -\.\_1_:-""--\_\_‘_\_ ] —]] -\..__\__‘_‘_-\_
8 " 5[]—"' | H:_:";:E :i_\%?&% | E"'-\-\:::._‘ﬂ
R —,
® & — g3zl 1 o S = ~——T=r=f
-== ! f el e P T
5 b 25 / i S S N S
= fl I]I % "---...,_:__;--_‘--h._“_‘_w_v__:_;“"'.“:.é__‘-E
= ¢ 20 s S RN
: S A =S NS
= $12— ' 'BE
2 #10
i
lig
Simple — Simple * E L I L i Li=p=] I L1 L1
de & pl i | |2 : 4| | |E| & 104 | 5 I 4I El g .":Il
ixed — Simple : : .
Fiwad F'pd a g i 4| i |6|IB 1 I 2 |4| i |5||B &
inad — Fixad |
4 6 & 1 2 4 g 8 1 2
Fisved —Frea @ H | == l==1] l 1 | et e | |
4 & g 10° 2 4 6 g 10 2
Mounting Method
Speed (rpm)

Critical Speed vs. Shaft Dia
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I Ball Screw
5.3 Nut Design

5.3.1 Selection of nut

{ 3) Mumber of loop circuits

When making selection of series, please take Performance and life of service should
into consideration of demanded accuracy, be considered when selecting number
intended delivery time, dimensions{the outside af loop circuits

diameter of the screw, ratio of lead / the
outside diameter of the screw), preload load,
efc.

(1) Series

{ 4 ) Shape of flanges
Please make selection based on the
available space for the installation of nuts.

( 2) Circulation type
Selection of circulation type : Please focus on { 5) Qil hole
the economy of space for the nut installation Oil holes are provided for the precision ball
portien, screws, please use them during machine

(a) External circulation type assembling and reqular furnishing.

® Economy

# Suitable for mass production

= Applicable 1o those with larger lead [ the
vulside diameler uf lhe surew

(b) Internal circulation type

& With nuts of finely crafted outside diameter
{ococupying small space)

® Applicable 1o those with smaller lead | the
outside diameter of the screw

(c) End-caps circulation type

e Suilable for high speed positioning

Ball Screw

5.3.1.1 External Ball Circulation Nuts

Features:

» Offers smoother ball running.
» Offers better solution and quality for long lead or large diameter ballscrews.

XL L L)

Fig. 5.2.1.2 Enternal ball circulation's nut

Fig. 5.3.1.1 Immersion type
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5.3.1.2 Internal Ball Circulation Muts

Features:

The advantage of internal ball circulation nut is that the outer diameter is smaller than that
of external ball circulation nut. Hence it is suitable for the machine with limit space for
Ballscrew installation.

It is strictly required that there is at least one end of screw shaft with complete threads. Also
the rest area next (o this complete thread must be with smaller diameter than the nominal
diameter of the screw shaft. Above are required for easy assembling the ballnut onto the
screw shaft.

Fig.5.3.1.3 Internal ball circulation's side view Fin.5.3.1.4 Interral ball circulation's nut

5.3.1.3 High Lead Ballscrews

Features:

= |Lis important for & High-lead Ballscrew to be with characteristics of
high rigidity, low noise and thermal control. ABBA designs and
treatments are taken for following:

High DM Value

o
ol
#* The DN value can be 130,000 in normal case. For some special 2
cases, for example in a fixed ends case, the DN value can be as high ’ i‘n’ 7

az 140,000, Pleaze contact our engineers far thiz special application.

High Speed

= ABBA High-speed Ball screws provide 100 mimin and even higher %ﬁ y% A
traverse speed for maching toocls for high performance cutting, //f,;f’; i
High Rigidity 7 ]
= Bolh the screw and ballnut are surface hardened to a specilic
hardness and case depth to maintain high rigidity and durability. Law nolse elrculation's nut

Multiple thread starts are available to make maore steel balls loaded in
the ballnut for higher rigidity and durability.

Low MNoise

® Special design of ball circulation tubes (patent pending) offer smooth
ball circulation inside the ballnut. It also makes safe ball fast running
inta the tubes without damaging the tubes.

e Accurate ball circle diameter (BCD) through whole threads for
consistent drag torque and low noise.

70



5.3.2 Axial Rigidity

Excassivaly waak rgidity of the scraw’s peripheral structunz
is one of the primary causes that resull in lost motion,

Therefore in order o achieve excellent positioning
accuracy for the precision machines such as NG working
machines, etc., axial rigidity balance a= well a= torsicnal
rigidity for the parts at various portions of the transmission
screw have o be taken Into conslderation &t time of
designing.

Static Rigidity K

The axial slastic deformation and raidity of the transmission
serew systemn can be determined from the formula below.

K= —5— (kef/ mm)

P = Axial load (kgf) borne by the transmission screw system

&t Axial flexural displacement {mm;

s = Axlal riglainy of screw shatt 1)

K- ¢ Axial rigidity of nut (27

Ka = Axial rigidity of braging shaft 13}

K- : Axial rigidity of installation portions

of nuts and bearngs (4
173 Axialrigidity K= and displacement g of screw shait
P
b i (kgf-" mrm)

P+ Aodialload (kgf )

For places of Fiked - Fixed instalation

FL
dur = AAE (rmm}

Forplaces other than Fwed - Fixed installation
G = g (mm)

Feg = 4 dur
dse ¢ Dirsctional displacement at places of fixed-fixed
installation
e Directional displacement at places other than
fixed-fixed Ingtallation
A Cross-sectional area of the screw shaft tooth root
diameter {mm®}
E ¢+ Longitudinal elastic modulus 2.1 > 10 kgf /mm?)
L Distance betwaen installations (mm!
L: ¢ Distance between load applying points £ mm

(21 Axial ngidity Ky and displacement § wof nul

P

K= oy

ikt mmmy

(a;In case of single nul

i P
" n-sing

{kgf)

= D—anl leach)

@+ Leoad of one steel ball {kgf)

r + Number of steel ball

k : Constant determined based on material, shape,

dimensions k= 57%10
@+ Angle of contact (45
P ooAxial load (kef)
d : Stael ball dizmster {mm)
& Avouracy, internal structure coefficient
m ¢ Effective number of balis
D ¢ Steel ball center diameter (mim)

s
Do= Gnew

Ball Screw

£: Lead (mm)
o+ Lead angle

(bl In case of double nuts

Fig.5.3.2.1 Prelpaded for the double nuts

When an axisl load P of approximately 3 times of the
preload load Pru is exerted, for the purpose of eliminating
the preload Peoon nut B, please set the prefoad load Pro
al no mare than 1/3 of the maximal axial load (0.25Ca
should be taken as the standard maximal preload load).

With respect 10 the displacement value, It should be of
142 of the single nut displacement when axial load is 3
firmes of the pralosd,

71



= 3Fr BPr
Wi = T ™ Tife ™ (kef! mm)

& s * Displacement of single nut {mm)
& ww t Displacement of double nuts (mm)

{Explanation of the rigidity of double nuts)
Ag shown in Diagram Fig.0.3.2.1and 5.0.2.2 , when a preload
Pr is applied on the 2 nuts A,B. both nuts A & B would
produce flexural deformations that will reach point X. if an
exlernal force P is exerted from here, nut A would move
fram point X to point X1, whila nut B would move from
¥ io X2

Then, based on the computing formula for displacement
& na0f the single nut, we can obtain:

5_-\. - — BPI'L&J
whila displacements of nuts A& B ara
fhy = EFF:.“’

since displacements of nuts A & B generated due to
exertion of external force F are equal, therafore

ea—fde=da—da

or if P is the only external force P that exerts on nuts AB,
it Puincreaseas
Ba—Fa =P

da=0
for preventing the external force applied on nut B being

absorbed by nut A thus decreasing, so
when <a=10
EP;:} = ":'I.F’J's':1= = EF‘l:u
F"A{.J: EF"HI;:'
Po=[8 P =8P
or based ond . — do=>04
Aon= A‘El‘
thus it can alzo be judged from Fig.5.3.2.3 that, whan
axial load is 3 times of preload load | for & single nut
with 1/2 displacement, the rigidity is 2 fimes as high.

- B

ik =

. L, MUt &

go——n"
L

e Nut B
e

a*

Ps. Po  Pa -F

Fig.5.3.2.2

_paBEs

cia =
&
R
1 o s
= | & = 8
15 ’_/' “‘d".-—"
/et
P __.,-*""-
[ [
|
B 1
F=L PR =
Fig.5.3.2.3

(3} Awdal rgidity Ke and displacement & » of bracing shaft

=)
K = Tﬂ{kg” mrmm)

The rigidity of the assemblied diagonal thrust ball
beaarng that ie vead as the bracing baaring far the hsll

sorew and is widsly utilized in the fisld of precision
machines can be found from the following formula.

=3
Q = 15ng (kaf)

@ : Load of one steel ball (kpf)
&+ Angle of contact (457

d : Steat ball diameater {mm)

P Axial load (kat)

n : Mumhbar of steol halls

L4 Aadal rigidity K- and displacementF - of installation
portions of nuts and bearings.

In zarly stage of machine development. special
attentions should be paid to the requirement of high

rigidity for the installation portion.

P

K-=—— (kaf/ mm)



- Ball Screw

5.3.2.1 Horizontal reciprocating muving mechanism

Matian divection
_ P Al loadd

Slﬂlﬂfg J"I.".H.ﬂmrg.‘{-|

—— ] ! —L_|

| e

Horizantal reciprocating maving mechanism

For reciprocal operation fo move work horizontally

{hack and forti) inan convavance systam, the axial Inad (Fa) Hers:

can be gotten using the following equations: a : Acceleration
Acceleration (lefteard) Fup pmg+{+ma Vmax Fmux : Rapid feed speed
Constant speed {eftward)  Foo= pxwg+f t {ortime ~
Deceleration {leftward) Fag= gt f=ma m ¢ Total weight @
Acceleration (rightward}  Fas=—x¥mg-f—ma { table weight + work piece weight ) E
Constant speed {rghtward) Faa=-*ug-7 ¢ Bliding surface friction coefficient E

Deceleration (rightward)  Fas=-gxmg=+ma { ¢ Mon-load resistance

5.3.2.2 Vertical reciprocating moving mechanism

AN .

Motcn dirsction

T T
LI
Sliding resistanc: -

L s Axial load

3l
D‘ il

Vertical reciprocating moving mechanism
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5.4 Preload and Effect

5.4.1 Ball Screw's Preload and Effect

In order to get high positioning accuracy, there are two ways to reach it. One
iz commaonly known as to clear axial play to zero. The other one is to
increase Ballscrew rigidily to reduce elastic deformation while laking axial

load. Both two ways are done by preloading.

(1) Methods of preloading

a. Double-nut method:
& spacer inseried betwean two nuis exerts
a preload. There are two ways far it

One is illustrated in Fig54.11That is fo use a
spacar with thickness complies with required
magnitude of preload. The spacer makes the
gap between Nut & and B to be bigger, hence
to produce a tension force on Mut A and B, It is

Direction of tensian Direction of {ension

Mut A Bpacer Mut B

Fig.5.4.1.1 Cxtensive preload

(2) Relation between praload force and elastic
deformation

Fig.5.4.1.3 MNuts A and B are assembled with
preloading spacer. The preload forces on Nut A
and B are Fau, but with reversed direction. The
glastic in Fig.5.4.1.4 deformation on both Nuts are d..
G.4— Outt Gui
thg= Cuti~
The load in nut A and nut B are:
Fa=Faot+a—Fa'=Fat+ p
Fi=Fani—Fu'=Fp

74

b. Single-nut method:

As that illustrated on Fig.5.4.1.2 using

ovarsize balls onto the space between Ballnut
and scraw to get reguired preload, The balls shafl
make four-point contact with grooves of Ballnut
and screw,

rig.3.4.1.2 MNour-point sontact preload

Mut&  Spacsr Mut &

Fig.5.4.1.3 Double-nut positioning preload



[t means Fu is offset with an amount Fa” because of the
deformation of Nul B decreases. As a result, the elastic
deformalion of Mul A s reduced. This effect shall be
continued until the deformation of Nut B becomes zero,
that is, until the elastic deformation §;; caused by Lthe
exlernal axial force equals J,; , and lhe preload force
applied to Mut B is completely released. The formula
related the external axial force and elastic deformation is
shown as below:

Gun =Kxfiao and 20w =KxF)

(F./ Fao) = (20a/ Oap) = 2

o= 2.8Fmn = 3lFao

Therefare, the preload amount of a ballscrew is
recommended to set as 1/3 of its axial load. Too much
preload for a Ballscrew shall cause temperature raise
and badly affect its life. However, taking the life and
efficiency into cansideration, the maximum preload
amount of a Ballscrew is commanly set to be 10% of its
rated basic dynamic load,

Shown on Fig. 54.1.5 with the axial load to be three
times as the preload, the elastic displacemeant for the

nan-preloaded ball Mut is two times as that of the
preloaded Mut.

5.4.2 Positioning Accuracy

5.4.2.1 Causes of error in positioning accuracy

Ball Screw

Displacement of Hut B DiEalacement of kol &

Axial load Fa
.-{z-'
-\.'\'\.

-l et | S
__H_,.,-ﬂ""'-' i T T fm
el H"""'-\-.. e

= dw  Dizplacement Sy =

Wale HULE:
Fig. 5.4.1.4 Positioning prefoad diagram

Pluorngre et o

L)
&

% 2
\\.\ ’l' Preload L
"\
= i
v ¥

Elaslic Dsplacimen’ &

Fen e L
Acial load Mo
Fig. 54.1.5 Elastic Disptacemant of the Ball Screw

Ball Screw

Lead error and rigidily of feed system are common causes of leed accuracy error. Other causes like
tharmal deformation and feed systam assembly are also playing important roles in feed acouracy.

5.4 2 2 Considering thermal displacement

If the screw-shaft temperature increases during
aperation, the heat elongates the screw shafi, thereby
reducing the posilioning accuracy, Expansion and
shrinkage of a screw shaft due to heat can be
calculated using equation as below,

Blea=p 8 ol
Here

AL, ¢ Thermal displacement ( igw)

g ¢ Thermal-expansion coefficient (12 g C)

& ¢ Screw-shaft temperature change (°C)

L+ Ballscrew length (sm)

That is to say, an increase in the screw shaft temperature
of 1 mxpands the shaft by 12 o per mater The highar the
Ballscrew speed, the greater the heat generation. Thus,
temperature increases reduce positioning accuracy.
Where high accuracy is required, anti-temperature-
elevation measures must be provided as follows!

i 1) Tocontrol temperature:
® Selecting appropriate preload.
® Selecting correct and appropriate lubricant.
® Sefecting larger lead Tor the Ballscrew and
decrease the rotation speed,

i 2) Compulsory cooling:
® Ballzcrew with hollow cooling,
® Lubrication liquid or cocling air can be used to
cool down external surface of Ballscrew.

{31 To keep off effect upon temperature raise:
& Sat 5 nagative cumulative lead target value for
the Ballsorew.
® \Warm up the machine to stable machine's
operating temperature.
® Preflension by using on Ballscrew while
installing onto the machine.

Mote: refer to Appendix (3) for examples of ball screws classes for different uses, 75
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5.5.1 Life of the ball screw

Even thaugh the Ballscrew has been used with correct manner, it shall naturally be worn out and can na longer be
used for a spacified period. |ts life is defined by the period from starting use to anding use caused by nature fail.
a. Fatigue life - Time period for surface flaking off happened either on balls or on thread grooves,
b. Accuracy life - Time period for sericus loosing of accuracy cavsed by wearing happaned on thread

groove surface, hence to make Ballscrew can no longer be used.

5.5.2 Fatigue Life

The basic dynamic rate |oad (Ce) of the Ballscrew is used to calculate its
fatigue |ife

5521 Basic dynamic rate load Ca

The basic dynamic rate load ((Cs} is the revolution of 10° that B0% of identical Ballscrew units in a group, when
aperated independently of one another under the same conditions, can achieve without developing flaking.

55.2.2 Fatigue life

(1) Calculating lifa: | | Lﬂatj'faﬁ_hqr'fw
There are three ways to show fatigue life:

a. Total number of revolutions.

b. Total operating time, Vibration and impact Welocity| 1)
c. Total travel. Light V<15 (mimin) |1.0~1.2
Ca Y P Medium 15<V=<80 (m/min)|1.2~1.5
= = f
Faxj, Heawy V=60 (mininy [1.5~3.0
£ L
1= 5w Toe lang or too short fatigue life are not suitahble
Ll for Ballscrew selection, Using longer life make
T—.FF the Ballscrew's dimensions too large, It's an

uneconomical result, Following table is a
reference of the Ballscrew's fatigue life.

Here MaChing CENEr. ....ovviuei e s nesesinesn. 20,000 hrs
L : Fatigue life {total number of revolutions) Production maching. ..o 10,000 hrs
L; : Fatigue life {total operating time; Automatic controller. .o 15,000 brs
Lyt Faligue life (total travel) SUrVEYING INSITUMENTS.civieeiiirersasiesssenes 15,000 hrs
Ca: Basic dynamic rate load
Fa: Axial load
it 1 Rotation speed
{ : Laad

St Load factor (refer to Table 5.1)
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{2) Mean load:

I Ball Screw

When axial load changed constantly. 1Uis required o calculate the mean axial load (Fa) and the mean rotational speed
i &m) for fatigue life. Setting axial load {Fa) as Y-axis; rotational number {(n.7) as X-axis, Getting three kind curves or lines:

a. Gradational variation curve (Fig. 5.5.2.1)
Mean load can be calculated by using equation):

| r

Mean rotational speed can be calculated by using equation

Feluga+ F:-". syt + F.vj' Fhy fy
it et b 1y

_ W s e i P

Ne

fpdlat et ly

b. Similar stralght line {Fig. 5.5.2.2)
When mean load variation curve like similar straight line.

Mean rotational speed can be calculated using equation
Ful_'lr"'lls{Fm.iw L] -'r".'m:u::l

F
s ‘IFI
by
|
A __F
|
S Ry, SHE ST IR i
| :|
==
: : I'KT_: ———Fa
|
| | |
ﬂ 1 |
ot (£ L Haly

Fig. 5.5.2.1 Gradational variation curve’s load

c. Sine curve there are lwo cases
1. When mean load varigtion curve shown as (he diagram

Axial leagd  Rolation speed Time Hatio

(i (Sl

Mean rotalional speed can be calculaled by using equation (5.5.2.3) F,= 165 .

2. When mean load variation curve shown as the diagram

Mean rotational speed can be calculated by using equation (5.5.2.4) £ — (.73F,.

I

Enijt;

-

Fig. 5523 Variation like Sine curve's load (1)

) F.- ", i
3 F: ”l‘ le
!I'.a‘ ﬂ'-ﬂ F.u
.'.'
F
— | Fmax
I
I
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i =
! 2
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| =
| o
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|
[]_ 1
nitj
Fig. 5.5.2.2 Similar straight line's load
below,
helow,
F
1 Fina
i
essmms el s 1Fn
i
i i
& i
//' |
1
/ 1
j i
o 1
1
."J// I
cl ]
| Enmjtj

Fig. 5.5.2.4 Variation like Sine curve's load (2}
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5.5.3 Material and Hardness

Material and Hardness of ABBA Ball serews

Pracision ground S50CrMod QT Induction hardening 8-B2
Ralled S55C Induction hardening 58~B2
Mut SCM4a15H Carburized hardening 58-62

5.5.4 Lubrication

Lithium base lubricants are used for Ball Screw lubricatian.
Thgn viscwsily gre 3040 csl (40°C) and 150 grades of 32~100.

Selecting;
1. Low temperature application: Using the lower viscosily lubricant.
2. High temperature, high load and low speed application; Using the higher viscosity lubricant,

Chacking and supply intarval of lubrcant

Autormatic interval . " To supply an each chack, Hs volume
oil supply every week il velume and purily depends an oil tank capacity.
/ e Wltl'_lin;'z-_ﬂ months after T Mormally supply once & vear as per the:
Lubricating grease. slariing oparation of maching L s rasuil of chieck
Oil bath cuerydey befueg CHl gurface To supply-as per wasting condition

aparation of maching

5.5.5 Dustproof

Same as the rolling bearings, if there is the particles such as chips or water get into the ball screw, the
wearing problem shall be deteriorated. In some serious cases, ball screw shall then be damaged. In order Lo

prevent these problems from happening, there are wipers assembled at both ends of ball nut to scrapa chips
and dusl. There is alsu e "O=Ring" wl e wipers W seal e lubiication ol Dom leakioyg oom ball ool
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I Ball Screw

5.5.6 Key Points for Ball Screws Selection and Calculation

Key points for ball screws selaction Calculation for ball screws selection

When ball screws ara subjected (o salaction, iLis a
rmpst fundamertal rule that you must first cleary find
out what the operation conditions are before going %
ahead with the final design. Monzover, the elements -
of yvour selection Include lead welght, stroke, torque,

pasition delarminalion accuracy, tracking malian, e — (o e
hardness, lead stroka, nut insids diameter, eto., all
elements are mutually related, any change to one of
the alermnents will lead 1o the changes of ather elements,

Design conditions

special atiention should always ba paid 1o the balance 1. Working table weight 300 Kg
amang the alamants. #. Working object weight AL kKo
3 Maxima FO0 mim
4. Fast feed speed 10 s mmin

5_Winimal disassemibhy ability 10 o mistroke

& Diving mator DG molor (MAX 1000 min' )
T Guidivng surface Fiction voellivienl (- 0050, |3
8. Running rate 0%

9. Accuracy raview itams

10, Inertia genarated during accelerstion/decalaration

can be naglected because the time pericds =
invoived are comparaiively small, E
w
o
m
1.5etting of operation conditions 1.Setting of operation conditions
[} heachine semice life fire reckonic of H {hr} 1A Machine sarvice life time reckonig of H b
H=| [ | | *] | H = 12 hes = PE0 days * 10 years = 0.6 Running
hours/day  days! year life years  Running =18000h¢

(b} Machanical conditions

13 1000
& 0 800
2 2o
1/ an

i) Position determination accuracy Slidding resistance = { 300400 ) * 0.1-70 kef
Feed accuracy eror factor inciudes load accuracy
and syatem rlgidity, Tharmal displacermnent due to
heat ganaration and posgitional errr ol the guide
syslem s alsn imporlant factars.
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Key points for ball screws selection

2, Ball screws lead strolie ¢ {rrrm)

__ Fastfeed stroke {meming 24 1000 (m
~ Max. Rotating speed {min™'} of motar

m)

Calculation for ball screws selection

2 . Ball screws lead siroke ¢ (mm)

10000
= ———— = 10 {mm
000 il
tlinimal disassembly Hiram = 0.01 mm/stroke

1000 stroke

3. Computation of average load Pa | kef)

Pe ( F"Iurllt: e F:!']z_t?_-t wittu ks H‘fl‘,.lﬂtn )-!-":
= b+ et 4 oo+ Minkn
pe— 2Pmax { Pmin
3
pe - 0.65Pmax
pe = 0.75Pmin

3. Computation of average joad Pe | kel)
Pa =

a a ] a
( AL SERNAH S W OO B L S0 B el P 1005 1)
1000 ¥ 1 0+600 % S0+200 % 30+ 100 % 10

( B Fw e )“-‘
= 477104

188 kaf

i

y

4 fverage numoer of ristions Ma

i mifi+nade+ -+ nntn
R 100

5 Calculation of required dynamic rated load Ca

Ca=Pa"fs

4. Average nomber of niations N

_ 1000 10800 S0-200 5 50-100 10
1O

Mm

ar=n
100

= 470min”

5. Calculation of required dynamic rated koad Ca

Ca =189 ¥ 5=945 {kel)

&. Calcuaton of required static rated load Coa

Coa=Pmax = {5

& Calculation of requirad stefic reted load Coa

Coa =360 5 =1845 (kef)

7 . Belection of nut typa

Ca>245 Coa> 1845

Select the nut lypes with basic dynamic
rated load and basic static rated load as
specified above.

7 Saloction of nut pe
Chogse SET 4010 an the catalogue
Ca=3178 kal
Coa =5480 kgf
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Key points for ball screws selection

B Calculation of life confirmmaticn Lt (h)

a
PG O R
Pa = fu BOrm

9 Beterrmination of screw length

Screw length = Maximal stroke | Mt length |
2 ¥ resened kopth at shaft end

Calculation for ball screws selection

8 Calculation of Ha confirmation Lt (h)

.
180 = 2 S0 = 470

= 20479 (h}

% Determination af screw lengih

Screw length = 700+83+2 = 81
=874 mm

10. Mounting distance of scraw length

10 Mounting distance of screw length{F-F support)

Al
| | LEAT ]
o

1200

11. Pemnissible axal load

11 . Permissibla axial lesd
Cmitted because of F-F suppaort

12. Parmissible revolution spaed nand dm

n=ug X

s o

&0 L Ele dr E
= = rpim

,:‘Jr F——x10 {rpm}

dm==3haft dia. > Maximal speed

12. Pemissible revalution speed roand dm

ne 21.8%352%10
12007

= 5353min > Nmax

dm = 405 1000
= 00000 - 50000

13. Counlarmaasure against thermal digplacemant
and rigidity

13. Countarmeasura ggainst thermal displacemaeant
and rigidity
fa) It is estimated there would be a temperaturs
riza of 2-5C with the ball sorews of the ganeral
machinory, take temporatdrg fise of 270 0 compuber
the extension of Dall screw,

A =L

= :
=11.7 10 = 2=700mm . 0.O16 mm

A E
Frm —EARE.
4 _zxasE”
FOE A0 A R L )
= — 458 kil
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Key points for ball screws selection

(Referenae) Foroe exerted on ball screw when mertis
is considered

L wiihen used hodzomizly
1. During accalaration

Pacc = Mg g i
ACC = a X&t
2 During decalaration
R
15 e —————
Prec Mg o o

20 \When used vertically

1. During acceleration while descending, dunng
dacalaration while ascending

fl = A

= M
Pu o B0 % A

2.0uring acceleration while ascending, during
deceleration whila descanding

R

Po = Mo PR

M * Mass of moving abject (ka)
g+ Acceleration of gravity [9.8m/s
W= Melocity {m/mind

a1 ¢ Acceleration deceleration tme (5]

i = Friction coefficient

14 . Confirnation of tho ball scraw life

Caleulation for ball screws selection

Daviation can he corrected by estimaling the
temperature rise per extension of 0.016mm, and
taking into considaralion of the pre-tension of
458 ket .

(b} Rigicity
(1) Directional rigidity
; PL 27 %1200
PEETaAE T s "-xff waoEv1a
= 0.00036 mim
K = % =10.3=10" kgl { mm

(27 Rigidity of stesl ball and nist groove

218 m =Es
T E2

370
= s¥mindly 1

.. 000057 £ 10° Y
o ST &5 - Q.7
=2%+10"'mm

a7

oo = 128 1okel/mm

Hu=

(3} Rigidity of bracing beatings
Where, nut rigidity 50 kef £ mm

370

Fe= i =37 upm
50«2
370 5
ke=—r—— = F= )
00037 110 kefimm

Che o =036 + 29+ 3T =6.596 1M

14 . Confirmation of the ball screw life

L= 2047890} = 18000 (h}
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- Ball Screw
5.6 Driving Torque

Driving torque Ts of the transmission shaft (4) Friction torque TF

Te=Te+To+Ts (kof = Ccm)

T * Friction torgue of bracing shaft
Ta = Friction torque of free shaft

T. * Friction torgque motor shaft

Te=Te+ To+Te {in fixed speed )
Ta=Te 4+ To+ T+ T fwhen accelerating)
Te & Accelaration torque 1)
Te = Load torque (2]

T ¢ Preload torque (3) The friction terque of the bracing shaft would be

affected by the lubrication oil. Or specal attention

Tr ¢ Friction torque {4) has to be paid to unexpected excessive friction
torque which may be generated when oil seal is
(1) Acceleration Ta overly tight, or may result in tempearature rise.

Tu=dJdo  [kgf =cm)

_ _Z2hn &
&= goar radist)

J : Moment of inertia (ke »cm =5 ")
« * Angular acceleration (rad/s”)

n s Revolutions (min')
At : Starting tima (sec)

folr—

(2) Load torque Te
=
Tos Peg {.k % 'J : i i =
il P af = cm Fig.5.6.1 Moment of inertia of load P
P=F+uM =

P : Axial load (kf)

[Fnr refamnm] Mament of inertia of load
£t Lead (om)

J = Jes+Jentdw+dm
Jez T Moment of inerlia Ball screws shaft
Jeu F Moment of ineria Coupler

Jw ¢+ Moment of inertia Linear motion part
Ju F Moment of inertia Roller shalt parl of motar shaft

i1 ¢ Positive afficiency

—  The efficiancy when rotating maotion is
altered to linear maotion

F : Cutting force {kef)

w ¢ Friction cosfficient

M : Mass of moving object {ke)

2 : Acoeleration of gravity (9.8m/s")

Conversion formula for moment of inertia of load

FPeés
TF = —Eﬂ'
i - Aevearse efficiency S
1 {1 Lifi .J
— The efficiency when linear mation refurns et s sl 3%
1o rotating motion =i
0
Linesrly moying 1 " _.,; - 5;1 = ,
(3) Preload torgue To ( : (<)
ki = m
Ko Pas £ Wrnent of mera during decalersilan o (_%j JE
To= S |: Kﬂf = cm :I ks
o TEM cF *2 . i e 5
Dy i e 3o TH= Y = The muving magnifuds of e ineady moeng
LS lineder ks Swll clgant aar sy mekatian of ha maar ()
K * Internal coefficient (0.05 is usually adopted) B Eeri derie L) i Atirs i Ergldal movng dircter jae )
M Razs al tha dngar medan pa el de - Faiera vlenaiieleal mowng dircioe gme )
Pa : PTEE‘UHEI kgf} kot of Be lmeerks meerg ob{est e Juie flormens of Inarda in matar dircefion

LR - By T T e

¢ : Lead (om}
a ¢ Lead angle
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5.7 Selecting Correct Type Ball Screw

Condition Load, spesed acceleration, max. travel langth, positioning
acocuracy, req uired lifa, load Er.'cln'ﬂ'ff_i_qn ivibration, irhpap,_tfr.
o Accuracy lubrication and atmosphere
Travel Accuracy l
Precisian Ball Screw industrial Ball Screw
& Seravw Shafl | 1‘
Design — Length of Shaft - » Shaft Dia., Lead 4 :
Shaft End Desig Drive Torque : :
@ Drive Torque il esign Five Torgue Shaft End Design
L |
=1 Travel —h = Langlh ol Shall =
|
® Hui Design Mut Dimenslon =
|
* Rigidity -  Rigidity of Systam
|
# Positioning Positioning Accuracy -
A ? A G
../
@ Life Design ” Foregcast of Life
v
® Lubrication and Lubrication = Dust Proofing
safiety design

B 0] w | W

10 ) i @ |
2 @ @ ® @ | @ |
14 i =) = |
i) @

18 ® ® ® | ® ® ®

20 0 = (= &

25 e ® © ole|

0| ® @ | @ @ @

40 ] C] i - (]
50 ) ) & =
63 i® c )
[y i &)

) means rolled ball screw Crmeans ground ball screw
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- Ball Screw
5.8 Ordering Key of Ball Screw

FSU R 025 05 T4 D G C5 1000 P2

P | i T e T e —

MNul type code
F IF: With Nange, R Without flangs, K. Special fange)
515 Bingle nut, O Doubla nut)

UL DIM nut, W LE K C Y H type nut)

Direction of helix
E: Righl

L: Laft

Shaft dia. {mm}

Lead {mm)

Ko, af Turn (circulis) or Turn < Row

Tum {eg. : T4: 1 circult x 4)
T

Al8

B: 2.5

G 3.8

Ball Screw

Flange type

M Mon-cutting
A1 Single-cutting
D Dioubla-culling

Frocess coda

G Ground

F: Rolied

AccursEcy grade code

Co, G, C2, 3, C5, CF, C10

Owvarall length of shaft {mm)

Axial clearance and preload code
PO ¢ With backlash

P1 ¢ Non-backlash

F2 + Light preload

P31 Heawy proload
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5.9 Specification of Ball Screw

59.1 FSU (DIN69051)

Unit : mm

Dimensions
w L [ Type Q  n  Ca(Kgf) Coatkgf)

|
1604-4 16 4 2381 28 48 10 45 38 55 A 40 MB T4 944 1254
*1605-3 16 5 3175 28 48 10 42 38 55 A 40 M6 T3 1049 1144
* 16054 16 5 3175 28 48 10 50 38 55 A 40 M6 T4 1344 1525
16103 16 10 3175 28 48 12 65 38 55 A 40 M6 T3 1084 1232
2005-3 20 B 3475 36 58 10 47 47 BB A 44 MB T3 1181 1456
* 20054 20 5 3175 36 58 10 53 47 66 A 44 M T4 1512 1995
20063 20 6 3089 36 58 10 52 47 66 A 44 MB T3 1569 1788
2010-3 20 10 3.969 35 58 10 68 47 BB A 44 Me T3 1621 1925
25044 25 4 2381 40 B2 1 46 &1 6.6 A 48 ME T4 1178 2046
28053 25 5 3175 40 B2 10 47 51 BB A 48 MB T3 1330 19386
* 25054 25 5 3475 40 62 10 53 51 66 A 48 MB T4 1704 2581
2510-3 25 10 4762 40 62 12 75 51 65 A 48 M6 T3 2250 2772
25104 25 10 4762 40 62 12 856 51 66 A 48 M6 T4 2881 3695
* 320544 32 5 3175 S0 80 (12 53 65 9 A B2 MB T4 1924 3403
32064 32 6 3969 50 80 12 58 65 9 A 62 M6 T4 2598 4217
3210-3 32 10 B35 50 B0 16 775 65 9 A 62 MB T3 3775 5877
32104 32 10 635 50 80 16 90 65 9 A 62 M6 T4 4834 7835
*#40054 40 5 3175 B3 93 16 56 TE 9 B 70 MB T4 2142 4342
40064 40 6 30969 63 93 14 60 78 9 B 70 MB T4 2877 5318
4090-4 40 10 635 63 B3 18 853 T8 G B 70 MB T4 5399 10074
5006-4 50 6 3969 75 10 15 62 93 11 B 8 M3 T4 3203 6784
50104 50 10 635 75 110 18 93 93 11 B 85 M8 T4 5933 12313
BA0-4 B3 10 A 35 9.0 125 18 93 108 11 E 95 ME T4 o0 18230
63203 63 20 9525 95 135 20 138 115 135 B 100 M8 T3 8957 17945
80104 80 10 635 105 145 20 98 125 135 B 110 M8 T4 7547 21268
80203 80 20 9525 125 165 25 143 145 135 B 130 M8 T3 10168 23611

o Mote ; with sign * can produce left helix
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- ( Ball Screw

5.9.2 FDU (DIN69051)

il
L

Unit : mm
Dimensions
X Type a n  Caikaf) Coalkdf)

Model No.

«16053 16 5 3175 28 48 10 80 38 55 A 40 M6 T3 1049 1144
44

* 2005-4 20 | & 3475 36 B8 42 82 4T Ge (A M T4 1512 1995

Ball Screw

ME T4 1704 2581

*#25054 |25 5 3175 40 | BZ 12 92 ‘51 |68 A

3

&

2510-4 25 10 4782 40 B2 12 153 51 BB A Me T4 2881 3695

*32054 32 5 3175 50 80 12 92 65 9 A 62 M6 T4 1924 3403

3210-4 32 10 63> 50 80 16 160 65 9 A 62 MB T4 4834 7835

40054 40 5 3175 B3 93 15 98 78 8 B 70 M8 T4 2142 4342

4010-4 40 10 635 63 93 18 162 78 § B 70 M8 T4 5399 10074

50104 50 10 635 75 110 16 162 93 11 B 85 M8 T4 5933 12313

B310-4 63 10 635 90 125 18 182 108 11 B 95 M8 T4 6700 16230

F320-3 63 20 9525 95 135 20 253 115 135 B 100 M8 T3 8957 17945

B010-4 80 10 635 105 145 20 182 125 135 B 10 ME T4 7547 21268

8020-3 80 20 9525 125 165 25 253 145 135 B 130 M8 T3 10168 23611

+ Mote @ with slgn * can produce feft halix

a7
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2.9.3 FSl

Unit : mm
oA, Dimensions .
Xl | Ca{Kgf) Coalkgf)
1404-4 14 4 2381 26 46 10 47 36 45 8 45 A 34 M6 T4 875 1056
14053 14 5 3175 26 48 10 45 36 45 8 45 A 24 M6 T3 1013 1056
1604-4 16 4 2381 30 49 10 45 39 45 8 45 A 34 M6 T4 944 1254
+1605-3 16 5 3175 30 49 10 42 30 45 B 45 A 34 M6 T3 1049 1144
* {605-4 18 5 3175 30 49 10 50 39 45 & 45 A 34 M6 T4 1344 1525
1610-3 16 10 3175 34 H8 10 &5 45 BS5 85 655 A 36 MG T3 1084 1232
* 20054 20 5 3175 34 57 12 53 45 55 95 55 A 40 M6 T4 1512 1995
2504-4 25 4 2381 40 63 11 46 51 55 95 55 A 46 M6 T4 1178 2046
* 2505-4 25 5 3175 40 63 12 53 51 55 95 55 A 46 M8 T4 1704 2581
25104 25 10 4762 46 72 12 B85 58 65 11 65 A 52 M6 T4 2881 3695
® 32054 32 B FM7s 4B 72 |12 53 |58 65 11 85 A 52 M8 T4] 1824 | 3403
3206-4 32 6 3969 62 89 12 63 V5 65 11 65 B ME& T4 2508 4217
32104 32 10 635 54 88 16 9 70 9 14 85 A 62 MB T4 4834 7835
* 40054 40 5 3175 56 90 16 56 72 9 14 85 A 64 M8 T4 2142 4342
40104 40 10 635 62 104 18 93 82 11 175 11 A 70 M8 T4 5399 10074
50104 50 10 635 72 114 18 93 92 11 175 11 A 82 M8 T4 5933 12313
6310-4 63 10 635 85 131 22 100 107 14 20 13 B - M8 T4 6700 16230
B320-3 63 20 9525 95 153 23 130 123 18 28 175 B M& T3 8357 17945
8010-4 80 10 635 105 150 22 92 127 14 20 13 B - M8 T4 7547 21268
8020-3 80 20 9525 115 173 23 130 143 18 26 175 B - M8 T3 10168 23611

88
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- ( Ball Screw

59.4 FDI
i S it A 000 e
T S L
i I ..’“FT 3 /’?@_!r:(:_ /@j}__:@ : i
< L1 ,IIIIFI--_:_‘"-Q,. ,{F\ﬁi ||@ I’r/-— | e
g IlEs IR NS
Bl i & A ga
Types Typa 3

LImit : mm

Dimensions

Model No.

D £ | Type Q0 | Galkgfy Coalkgl)
*#16053 16 5 3175 30 49 10 8) 39 45 8 45 A 34 M6 T3 1049 1144

* 200544 20 5 3175 34 57 12 92 45 55 95 55 A 40 M6 T4 1512 1995 %

o

*25054 25 5 3175 40 63 12 92 51 55 95 55 A 46 M8 T4 1704 2581 -
25104 25 10 4762 46 72 12 156 58 65 11 65 A 52 M6 T4 2881 3695
*3205-4 32 5 3175 46 72 12 92 58 65 11 65 A 52 M8 T4 1924 3403
A210-4 A2 10 B35 K4 88 16 180 7O 9 14 #&5 A B2 M8 T4 4834 TRAA
% 40054 40 5 3175 56 90 16 96 72 O 14 85 A B4 MB T4 2142 4342
40104 40 10 635 62 104 18 162 82 11 175 11 A 70 M8 T4 5389 10074
50104 50 10 635 72 114 18 182 82 11 1756 11 A 82 M8 T4 5933 12313
B310-4 63 10 635 85 131 22 182 107 14 20 13 B - MB T4 6700 16230
6320-3 63 20 9525 95 153 23 253 123 18 26 175 B - M8 T3 8957 17945
2010-4 g0 10 B35 106 1680 22 182 127 14 20 13 B - Mg T4 F54AT7 21268
8020-3 80 20 9525 115 173 23 253 143 18 26 175 B - M8 T3 10168 23611

# Maote ; with sign * can produce left healix
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5.9.5 FSC

Unit 2 mm

Dimensions

¥ ¥ (Z Type H Q@ n  CalKall Coalkgf)

12102 12 10 2 30 50 10 40 40 45 8 45 C© 32 Ms T2 390 485
1520-2 15 20 3175 34 55 12 57 45 6 - - D 34 M6 TZ 833 997
f610-3 16 10 3475 20 40 12 43 40 55 - - A 40 MS T3 1100 1486
16163 16 16 3.175 28 48 12 61 38 55 - - A 40 M8 T3 1180 1496
20102 20 10 3969 46 74 13 54 50 66 11 55 C 46 M8 T2 1246 1559
20204 20 20 3175 36 58 10 55 47 66 - - A 44 M6 T4 1650 2464
A 25104 25 10 35 40 62 12 64 51 68 - - A 48 M6 T4 2067 3280
25254 25 25 3969 47 74 12 67 60 66 - - A 56 M6 T4 2481 3851
32203 32 20 3969 50 80 13 78 65 9 - - A 62 M6 T3 2141 3576
32324 32 32 4762 56 86 16 82 T4 9 - - A 65 ME T4 3585 6071
40203 40 20 5556 63 ©3 15 B3 7B 9 - - B 70 M8 T3 3782 6468
40404 40 40 635 65 95 18 100 80 9 - - B 72 M8 T4 5778 11753
50205 50 20 635 75 110 18 121 98 11 - - B 85 M8 Ts 7737 18189

A stesl balls 3.6mm, please order 3.5mm shaft o meeat
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I Ball Screw

5.9.6 FSE

Q Oil Hole,
W
P

ol TR

5y
aw
b ot B
- m -
a0
|
Ll
|

Ball Screw

Unit : mm

iastN Dimensicns
|5 L=

L / : n CaliKgf) Coalkgf)

1512 1995
1659 2464
2106 3422
2481 3851
3585 abi1
5778 11753
8819 19241

1616-2 16
« 20202 20
2520-2 25
2525-2 25
az32-2 32
4040-2 40
5050-2 50

3175 32 53 10 105 48 42 45 38 M6
375 86 B2 40 108 55 50 K5 48 M&
35 47 74 12 11 65 B0 B6 43 M8
] 12 A2 BY BD B8 58 MB
4762 58 92 15 14 B2 74 9 B8 Me
635 T3 14 AT 17 100 93 1 84 MG
7938 90 135 20 215 125 12 14 92 Me

* Mote [ with sign * can produce left helix

glzlglz|EisE
ZEBERIRR
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5.9.7 FSB

Q Qil Hule__

@A

Unit : mm

Bimensions

{11 3 H 0 Ca(Kgf) Coalkogf)
1404-3 (14 | 4 2381 31| 50 |10 |40 | 40 |45 |37 | M6 | T3 684 792
1405-3 |14 | 5 3175 32| 50 |10 | 45 | 40 (4.5 | 38 | M& | T3 [ 1013 1056
1605-3 |16 | 5 3175 34| 54 |10 |42 | 44 |45 |40 | M6 | T3 1049 1144
20083 |20 | 5 3175 40| 60 |10 |47 |50 |45 |46 | M6 | T3 | 1181 1496
2505-3 |25 | 5 3175 43| 67 |10 (47 | 55 |55 |50 | M& | T3 1330 1936
25103 |25 |10 4762 B0 | 96 | 15 l 7= el =3l ez ] ME | T3 I 2250 2772
2510-4 25 10 4. 762 6l 96 15 27 TE (=] i ME T4 2881 a695
3210-3 |32 | 10 635 67 | 103 | 15 l 78 | Bs || = |78 ] M | T3 | 3775 5877
3210-4 (32 (10 635 67 |103|15 |97 |85 | 9 |78 | M6 | T4 4834 7835
4010-4 40 |10 635 76| 116 |17 (100 | 96 | 11 |88 | mB | T4 | 5399 10074
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I Ball Screw

5.9.8 FSK
W .
et : _
S :
1
P w\\. =L E = B N LA
N ey -
__|___|_ __I__ _:|____
i l\. | |l| f o
\“ﬁ'& 4 Xthru B &
S - L I =

Unit ; mm

Dimensions

Madel Na.

d LW ol
06013 | & 1 | 08| 12| 24 35| 18 | 18| 34 16 | T3 | 111 123
08013 | 8 1 | 08| 14 27 | 4 |20 | 21| 34 8 | T3 | 126 | 162
0802-3 2 2 1.2 16 29 4 268 23 3.4 20 T3 215 239
08253 | 8 25| 12| 16 20 | 4 |26 | 23| 34 20 | T3 | 215 | 230
1002-3 10 2 1.2 18 35 5 28 27 4.5 22 T3 240 anz
10043 | 10 4 | 2 | 26| 46 | 10 |35 |36 | 45 28 | T3 | 472 | 489
12023 | 12 2 | 12| 20 37 5 28 | 20| 45 24 | T3 | 265 377
12043 | 12 4 |2381| 28 | 48 | 6 |35 |39 | 55 30 | 73 | e45 | 693
12053 | 12 5 | 2 | 28| 48 & |35 |39 | 55 30 | T3 | 514 594
14023 | 14 | 2 | 12| 21| 40 | & | 28 | 31 | 55 | 26 [ T3 | 283 | 440
1602-3 16 2 1.2 25 43 10 32 as 5.5 29 T3 300 503
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5.9.9 RSK {(without wipers)

@D gf
o
)

Init - mm

Dimansions

e e B CaiKaf) Coatkal)
0825-3 8 25 1.2 175 | M15X1P 8 265 T3 215 239
1003-3 10 3 I 1.8 21 M18X1P L 28 T3 403 424
12043 | 12 4 | 2381 | 255 | M20X1P 10 34 T3 645 693
12053 | 12 5 [ 2 255 | mMzoxie | 10 | 39 | T3 514 594
16053 | 16 5 | 3475 | 325 | M2BX15P | 12 42 T3 1049 1144
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5.9.10 RSY

Ball Screw

o Q.Cil Hole
Fl [
I|I 1 i
AR [T
LT ! — ! bR T | i
e U W e il e et & §'
T o i MR PLR1 TR 3
.|II. |l. e .!:I' | | - !
B 1] #0
e | J _Bant r.ﬂ_. L
\“m. Ll e L

Lnit : mm

Maodel No.

0 (Ca Kafy | (Coa (ko)

X
el e SR S - SR N S e M sl 0 = A e R ) B 12 377
1203 12 4 (2381 4 35 M5 @3 e 12 @3 5 T3 | @45 693
el R - -SRI S B v el e s e = ¢ 594
12102 12 W 2 24 48 14 3 15 12 @3 B T2 380 466
falzid  |rg 2 | 2 28 en | a0 s | 2 20 Bel s 3| 560 503
16044 16 4 2381 28 45 125 5 2 20 @3 7 T4 944 1254 g
16053 16| 5 3475 28 |45 125 | § 2 20 @3 7 73| 1043 | 1t E
« 16054 16 5 3175 28 50 15 5 2 20 @3 7 T4 1344 1525 [
16103 16 10 3975 28 |45 128 |8 | 2 @ ®3l o7 3a | 18 1496
16162 16 16 3175 28 45 125 6§ 2 20 @3 7 T2 833 997
0053 |20 5 |ddys| 38 ar| 138 s | 2 |28 B T 13| 1181 1496
* 20054 20 5 3175 36 53 165 5 2 20 @3 7 T4 1512 1995
2006-3 20 6 3969 36 53 165 5 2 20 @3 T T3 1568 1787
2010-3 20 10 3969 36 68 24 5 2 20 @3 7 T3 1621 1925
20204 20 20 3475 3 55 175 5 2 20 @3 7 T4 1659 2464
* 25054 25 5 3175 40 53 165 5 2 20 ©3 7 T4 1704 2581
Piiincan e s s T e I Tl R S e e s s G 2460
*# 32054 32 5 3175 50 53 115 6 25 30 @3 7 T4 1924 3403
37b3 42 10 835 S50 7 200 & 25 30 @3 7 13 | a7is 5877
32203 32 20 3969 S50 78 24 B 25 30 @3 7 T3 214 3576
» 40054 40 5 3175 63 5 13 6 25 30 @3 7 T4 2142 4342
4010-3 40 10 635 63 80 25 6 25 30 ©3 7 T3 4216 7556
4020-3 40 20 5556 63 83 265 6 25 30 ©3 7 T3 3782 6468
5010-3 50 10 635 75 82 23 6 25 36 @3 7 T3 4633 9235
6

63104 B3 10 635 8 00 29 35 32 ©5 14 T4 6700 16230
® Mota : with sign * can produce l2ft helix A steel balls 3.5mm, please order 3.5mm shaft to meest
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5.9.11 RSU

oD g6

FY
|
A

Unit : mm
Dimensions
=] il Cafkgf} Coalkaf)
a16043 16 4 2381 29 M22X15P 8 32 @ - = || T3 737 940
1605-4 16 5 3175 32 M30X1.5P 16 56 ME 65 T4 1344 1525
B
5

Model No.

20054 20 3175 38 M35X15P 165 595 M6 7 T4 1512 1995
25054 25 3175 42 M4OX1SP 17 60 M 7 T4 1704 2581
25104 25 10 4762 42 MAOX15P 17 90 M6 10 T4 2881 3695
32054 32 5 3175 52 M48X15P 19 60 M6 7 T4 1924 3403
32104 32 10 B35 52 M4BX1SP 19 83 MB 12 T4 4834 7835
40054 40 5 3175 58 MSGX15P 19 59 M8 B T4 2142 4342
40104 4D 10 B35 &5 MBOX15P 27 102 M8 12 T4 5308 10074
5010-4 50 10 635 78 M72X15P 20 104 MB 12 T4 5933 12313

& wilhoul wipers
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- Ball Screw

5.9.12 RSH
: ( ] | -
/RS — - -

| B E

L 3

L _ o .

Lindt : mm

Dimansions

Calkaf) Coalkaf)

12H215 12 127 2381 295  M25x15P g || so | Al 387 445

16H5-3.5 16 508 3175 254 15M@&xiBun 127 4343 C1 1348 1745

a7
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\ Support Unit Of Ball Screw

" 6.Support Unit Of
Ball Screw

=
=
=
[=]
=8
(=5
=]
w

98



~ )4aBBa
6.1 Recommended Shaft End Shape - BK.FK.EK

For Support Unit Type BK and FK and EK Fixed Side

aB h7
e
sA h7

Unit ; mm

Ball Screw . Bhaft Support

Model No. Metric screw thread

shaft OD Portion G0

BE [Typz BK) d E v

BK 10 1214415 10 o a0 16 M1 X1 5

BK 12 14/15/16 12 10 36 15 121 12

BK 15 18/20 15 12 40 20 15X 1 12

BK 17 20125 1 15 53 23 W17 XA 17

BK 20 25/28 20 A7 ik 25 M20X1 45

BK 25 32/36 25 20 66 30 M25%1.5 20

BK 30 36/40 30 @ | 7e || e M30X1.5 25

BK 35 45 35 30 82 45 M35X1.5 26

BK 40 50 40 3 ¢ 50 M40X1.5 30

Uit s mm
Model No. E;?LECSE;“ ;;ﬁ:tu:ﬁpcﬁg & hatric screw thread

Type FK Type EK d A B \ S
FK 06 EK 06 8 6 4 28 8 MEX0.75 8
FiK 08 Ek 08 1012 8 6 a2 ) MEXA 10
FK 10 EK 10 12114/15 10 8 36 15 101 12
FK 12 EK 12 14/15/18 12 10 36 15 M12X1 12
FK 15 EK 15 18120 15 12 48 20 M15X1 13
FK 17 - 20425 1% 15 A9 23 M17X1 17
FK 20 IR0 | S Sea 20 17 84 25 M20X1 16
K25 = 30132136 25 20 76 30 M25%1.5 20
FK 30 = 36/40 a0 Za | A M30X1.5 25
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_( _ SupportUnitOfBall Screw
6.2 Recommended Shaft End Shape -FF.EF.BF

For Support Unit Type FF and EF and BF (Floated Side)

Ii ! Type EF
Type FF — Type FF : Type BF

Unit : mm

Model No. Eﬁg;‘? 'gg""l Snap-ring Groove %
Type: FF/EF/BF d = ;&

FF/EF06 8 6 9 57 6.8 0.8 -

EF 08 10 B 9 57 6.8 0.8

FF/EF/BF10 12/14/15 8 10 7.6 7.9 0.9

FF/IEF/BF12  14/15/16 10 " 9.6 9.15 o

FF/EF/BF15  18/20 15 13 14.3 10.15 1.15

FF/BF17 20125 17 16 16.2 13.15 1.15
*FFEF/BF20  25/28/30 20 19 (16) 19 15.35(13.35)  1.35

FF/BF 25 30/32/36 25 20 23.9 16.35 1.35

FF/BF 30 36/40 30 21 286 17.75 1.75

BF 35 40/45 35 22 93 18.75 1.75

BF 40 50 40 23 38 19.95 1.95

Mote: [ ) shows the dimansion of BF20 which is different from those of type FF20 and EF20. When placing an order,
always specify the model number of the Support Unit to be used.
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6.3 FK ( Fixed Side )

-3 da il rroasgh o countes bore death?

RA
pen

Unit : mm
H

FI. 5 5 165 B 105 185 20 34 26 2 55 35 S5 3 34 £5 4 M3
FK 6 g el sl 22 220 3e 28 2e NESE 35 CBE As3d es 4 EMall 12
FE 2 & 23 9 14 26 28 43 35 a5 7 & & 5 34 B4 4 [ 14
FIK 10 1 | 2r i 47 | ZEs » | w2 4z 42 75 sn Bs | B 48 2 | 4 | wE 18
Fk 12 12 27 i 17 285 36 o 44 44 G ] & 8.5 & 4.5 & 4 hd 19
FK 15 15 AE 813 7 38 4 B3 S 02 ] [+ 1 a 5.0 54 (5] hid e
FK 17 ¥ 46 22 23 47 al i 62 E1 1 B 14 12 E.5 11 10 14 24
FK 20 20 S g2 240 Eile] a7 85 T B4 ) RiE 12 14 ot BT 10 b4 an
FK 25 25 &7 2 A 59 B3 93 B8 T®O 13 w2 47 g 15 13 M5 35
FK 20 Rl AR Rl Sl . S R R A BRI G R (2

102



I Support Unit Of Ball Screw
6.4 FF ( Floated Side )

-0 il Hrroah @ counbes bore deplhd

nit & mm

Model Na. H b i
FF 08 & 10 B4 2z 36 i 28 346 & 4 =
FF 10 a 12 f: 5 28 43 a5 35 3.4 65 4 ﬂ
FF 12 1 15 7 8 34 52 42 42 4.5 g 4 =3
FF 15 15 17 4 i 40 Lk S0 52 5.5 95 55 =
FF 17 7 29 1" ) 50 34 B2 61 B.8 L] 85 -
Fi 2u 2y 11 o B 5 Y it Bt T G
FF 25 25 24 14 10 B3 g8 BO 79 g 14 85
FF 30 a0 27 18 9 5 T 95 ag 11 17 11
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6.5 BK ( Fixed Side )

3AE-AD-KPE-F

H }
|

Z..d
-
ka

Unit - mm
P

BK10 10 25 5 295 5 13 6 60 39 30 22 34 325 15 46 55 65 108 5 M4 16
BK12 12 25 5 295 5 13 & 80 43 30 25 34 325 18 46 55 66 108 15 M4 19
BK15 15 27 6 32 6 15 & 70 48 35 28 40 38 1B 54 55 66 1 65 M3 22
BKAT 17 a5 ¢ 44 7 19 8 B 64 4% 33 S50 55 28 B3 B4 9 14 A5 M4 24
BrKZ0 20 35 8 |43 & 48 & 85 60 44 34 |52 (50 |22 70 65 9 14 85 M4 30
BK25 25 42 12 54 @ 922 10 106 80 53 48 64 76 33 B85 @ {1 {7 11 M5 25
BK30 30 45 14 61 8 23 11 126 89 64 51 76 78 33 102 11 14 20 13 M6 40
BK35 35 50 14 B7 12 26 12 140 96 70 52 88 79 45 114 11 14 20 13 ME 50
BK40 40 81 18 76 15 33 14 180 110 80 60 100 90 37 130 14 18 26 175 M8 50
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_(  SupportUnitOfBall Screw

d 4330-Ag-Ho-2

i 3
o ] Ao R *
e
I
= = B
pl S R |
@
L

Unit 1 mm
Model No.

BF 10 5] 21 G0 349 30 22 34 F2.5 15 A6 5.5 6.6 10.8 3
BF 12 10 20 B0 43 30 25 34 325 18 45 Bk 66 [1Ha A5

BF 15 15 20 T 48 35 28 40 a8 18 f4 5.5 6.6 11 6.5
BF 17 17 23 88 B4 43 39 500 &5 28 68 66 9 14 &85
BF 20 20 26 88 ) 44 34 52 80 22 70 686 9 14 85
BF 25 =3 a0 vl (=19 B33 s Gt Ta 33 B = i T 1l
BF 30 30 32 128 89 &4 51 78 78 33 102 11 14 20 13
BE 35 95 22 130 96 70 | B2 8s | 28 | 85 e H 4 | 20 | 43
BF 40 40 37 160 110 80 60 100 90 37 130 14 18 26 175

=
-
=
[
(=3
cL
=]
w
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() ABBA
6.7 EK ( Fixed Side )

i
L2 L EFd - 8 ER1D~ 20
-3 drill through @Y
E: caurier b depthy
- 5]
T Bl Y
T 1 2-4 drill throegn e
=i -!- el :__f[ﬁ |_|'_: G deiaptar Gare deplhi
| R g?;/ ;
2 - \ 1 L i i =
gt (L &
\u}éﬁ 1- =t
e tosegh : 1 - = 117
[ rf & o
Hi E
: B .
EK4,5
EKG, &

Unit : mim
Model No. 1 2]
EK 05 4 65 65 185 35 a6 21 18 1 20 i 28 45 - - M3 1
EK 06 B 20 a5 22 36 4z 28 | 7 13 18 20 e 55 | R M3 12
EK 08 a8 23 7 il 4 v 3z 26 17 25 28 3B 68 T 12 M3 14
El_i"ilij 0. 24 B 285 B 70 43 35 25 ae 24 52 9 - - M3 16
EK 12 12 24 £ 285 B 7o 43 .35 25 35 24 32 £ = = hi4 18
ERK 15 15 2a & 35 =] 21H] 449 40 30 a1 25 1] 11 - — I z2
EK 20 20 42 10 50 10 05 58 475 30 Lo 25 75 11 - - M a0
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o Support Unit Of Ball Screw
6.8 EF ( Floated Side )

A-3 drill thraugh o ooider bare depihd

i om —

= ko _.".
"II |[ 1 1| e J,_/ ;’
— ) e | e @ T
o i g 5 e e pes sy | M |
b S T B, bl | e
| 14 \1_ [ T =5 Pl - Pli=|E
1 | i = a it | | 1]
b --v--l--e-—- | F' b
P .
B 2 B 5
EF6, 8 EF10~ 20
Unit : mm
Model No,
EF 06 & 12 42 25 21 13 18 20 a0 55 9.5 11 E
EF 08 & 14 52 32 | =8 | A | 28 | 26 | aa BB M 12 £
[=%
EF 10 8 20 70 43 35 25 36 24 52 g9 — N B
EF 12 10 20 7O 43 35 25 36 24 B =] = =
EF 15 15 20 20 49 40 30 41 25 50 g9 = =
EF 20 20 26 95 58 47.5 30 56 25 75 41 = >
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7. Self-Lubricated
Linear Bearing

=]
=
=
s
o
m
[
123
@
(=
-
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(1) Excellent VWear Resistance

Unlike lingar ball bearing that requires running
on high hardness heat treated shaft (SUJ2),
Self-Lubricated Linear Bearing can be used
with Hard Chrome Plated Shaft (3450
Under correct use, the life expectancy is much
higher than linear ball bearings.

{2) Interchangeability

Full rangs of ABBA Self-Lubricated Linear
Bearings product line includes Standard, Thin
Profile Profile.and Flanged Type, All Self-
Lubricated bearings are interchangeable with
our Linear Ball Bearingsproducts,

{3) Multi-Functions

Suitable for either linear, rotary, or combina-
tion of both motions.

(4) High Impact Capability

Great capabilities of dampening high impacts,
vibrations, and uneven loads while keeping
the compenents from damaging,

{5) Self-Lubricating

Lubrications are not required; however, the
use of adeguate lubricants can minimize
frictions and wear,

Before Al‘ter\

Slide shaft

A
7.1 Characteristics

(6) High Load Capacity

ABBA Self-Lubricating Linear Bearings can
withstand average 3~4 times load capacity
over linear ball bearings.

(7} Chemical and Corrosion Resistance

Great resistance to corrosion allows the bear-
ing to be operating or submerging in alcohol,
gasoline, water, oil, and stand up to harsh
environmeants.

(8) Reliable

Reliable bearing dimensions due to the liner
will not expand to water or oil unlike general
industrial use plastic. Thermal expansion
effect is also minimal to the bearing, and will
not cause binding to the shaft.

(9) Low Friction

Low Coefficient of Friction eliminates oscillating,

which ig suitable for continuous and intermittant
motions.

(10} Substitutability

In the case of the shaft had been scored by
lingar ball bearing, self-lubricated linear bear-
ing can be installed to the damaged shaft after
slight sanding the shaft by sand paper as emer-
Jency repair.

{11) Quiet Operation

Quieter operation over linear ball bearing at any
operating speed,

(12) Wide Range of Applications

Produces minimum  particulates, which s
suitable Tor vacuum and clean rooms applica-
ions. Applicable applications include Automa-
lion Machines, Transfer Equipment, Vice,
Robotic Arms, Robots, Positioning Device,
Automotive, Office Equipment, Semi-Conductor
Manufacturing, Bio-Chamical Plant, Food
FProcessing Plant, and Fabric Manufacturing
related applications,



7.2 Structure Description

1.Anodized aluminum, 6081 TB

2 Water-proof Bonding Agent
3.Frelan thickness - 0.5mm

7.3 Size Selection

e T Selr ubricated Linear Bearing

Use the formula below to calculate Maximum PV YWalue (Load x Velocity), then multiply its
value by Safety Factor.Cross reference the value to dimension chart in our catalogue page
to select bearing size. The size of bearing is proportional to the Load and Velocity.

Formula

= Maximum Load =L~ N=F

- Load x Velocity=L ~ N=\xF

- Axial Driving Force=uxL

L : Total Load Capacity (kgf)

N : Mumbear of Bearings

F : Safety Factor 2~3
Vo Velocity (m,sec)

g Coefficient of Friction : 0.15~0.25

Example 1

Assuming a sliding platform has a load  of 100kg -
uses 4 bearings - and velacity is 0.6 m . sac.
Calculalion of Bearing Size and required Axial Driving
Force is shown below.

Where

L=100kgf + N=4 » assume
F=25:p=02 V=06m.ssc
» Maximumbload =L NxF=100,4%x2 5=82 5 kgf
- Load=Velocity =L, N*WeF=100. 4%0.6x2.5
— 37 S kgf - m_sec
» Reguired Driving Force = uxL =0 22100 =20 kgl

Crosgs reference the resulls to dimension chart +
known T 25 Bearing (Max. Load — 1000 kof - Max.
Load x Yelocity =52 8 kgf m.~sac) is capabla of this
application.

Example 2

Assuming all values remains unchanged - except
valacity increases to 1.0 m,~sec. Calculation of
Bearing Size is shown below,

Where

Load=Velocity =L MN=\=F=100 . 4=1.0=2 5=
62,8 kgf=m sec

According to the dimensian charl - TM3G
bearing {Max « Load x Velocity =88.7 kgf*m ~sec)
is capable of this application,

111
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- () ABBA
7.4 Life Calculation

Bearing's Life Calculation is based on Maximum Allowable Amount of Wear. Once this valug has
been decided, bearing's Life can be calculated by using the formula below. Under constant load
and velocity, Bearing's Life is proportional to Bearing Inner Diameter.

Formula
T=W.{KxPx¥) P=L {Axl=N}
T : Sliding Time{hour) W Amount of Wear (mm)
K Wearing Rate | 1=10%7 A Bearing Inner Diameter {cm)
W Velacity (mming | : Bearing Length {cm)
P : Pressure [kgf <cnT) L : Total Load (kgf)

M Mumber of Bearings

Example 3

To Calculate the life of TM25 Bearing from example

Where

W=0.05mm » K=1»10"—7 + A=2.5

From Dimension Chart Known

=581 100kgf - V— 0660 36m. min
P = L7 {AxIxN)
=100,(2.5%5.9%4)
=1.69 kgf/cm
T =W~ (K=Px\V)
=0.05(1x10"— 7x1.89%36)
8218hours
Usage per day = 6x300x8 ~3600=4hours
Taotal Life Time= 8218 74 = 2054 Days

Nole
Allowable Amount of Wear is propaortional to Bearing's Life.For example,if allowable amount of
wear=01mm, Baaring's Life=4108 Days,
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7.5 Cantilevered Loads

inthe instance ot using cantilever system binding
afl Lhe bearing should be laken inlo account.

Gensral rule s+ Maximum XY =21 ¥ Y ko)
[
M
Example !
ALl | Lol ‘
When distance ¥ eqguals to 100mm » minimum |—1_|
- bearing separation ¥ must be at least 50mm. ] e
v
- -'-'--FF-'-..
Caution '

.L_,,‘::'.:J
i

+ Binding of the bearing can occur when the ratio

gxceeds 207

- Adequate lubncations will halp reduce fiction and
helps increase the 2 : 1 ratio. . ®2Y Mo

In the case of holding more than 2:1ration. -

method of using counter weight could be use to

prevant Binding. Use the formula shown below, = Locd
I

i T
Farmula } /
//

T
MxX=W=xZ [I[f

W = WMass of Load
£ = Distance from Load o the Shall Ll
W = Mass of Counter weighl

Z="15%iY) Fi %
Ll
(=]
=
Example- | g 8
P @
40 % 200 = W x 2{1.5 x50 = 78) ]@_{ . E
W =40x 200, 75 = 106.7Kg : -
When W is calculated ¢+ load per bearing can be I_._T -
calculated.
WM+ W .~ # of bearings N o 200 mrm N
W
Example Lo
A0 + 106.7 / 4 = 36.7 Kg ./ bearin il V| 40Kg
Skl
S0 mm
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7.6 Open Type Bearing Mounting Configurations

Load capacities on open type self-lubricated linear bearings will vary depending on their
mounting configurations.

&

Leod

Lood

100% Capacity 0% Capacity 47% Copacity

Example

+ 5M Series bearing installed on the plate, and se-

cured by two retaining rings.

- SM Series bearing installed in the bore, and secured
by two retaining rings.

< 8M Scrics bearing installed in the bere, and sceurcd

by one retaining ring.

114



Al

= 5M Series bearing secured by two push plates.

* Flanged type bearing bolted onto the plate; adjust the
parallelism to other bearings via lashes given in the
bolt hole on the flangs.

==

- SM Series bearing installed by a retaining ring; a push [

Y |
plate is pressed against the ring to secure the bearing. 1)

- When using SCM Serics pillow block %‘_’h

earing, bolls can be installed either

from top or below.

h
[=
=
m
o
o
—
m
@
=
-
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7.7 Round Profile Type

Ordering Key:SM 20

SM Standard Type Self-Lubricated Linear Bearing
SMFP Open Type Self-Lubricated Linear Bearing

Bearing Inner Diameter

+ SMP OpenType

2 1
+ 5 Standard Type I/ Ff . \'.I
//’ f_“'“x\ 'n Kﬁ? i ‘y) !

BB, Inner Dia. Dimensions
Standard Type Open Type @dr (F8) @ (6} i

SME = 6 12 19 | 135 | 115 | 115 = —
SM 8 = 8 15 24 | 175 | 115 | 143 | — —
SM 10 SMP 10 10 19 20 220 | 135 | 18.0 | &8 | BO®
SM 12 SMP 12 12 21 30 | 230 | 135 | 200 8 | 80"
5 13 ShP 13 13 23 32 23.0 1.35 2249 g a0 *
SM 18 SMP 16 16 28 a7 265 | 165 | 268 11 80 ¢
8M 20 SMP 20 20 32 42 | 305 | 1.65 | 30.3 1 | 60°
SM 25 SMP 25 25 40 59 | 410 | 190 | 380 | 12 | s0°
BM 30 SMP 30 30 45 B4 44.5 180 | 425 15 50 °
8M 35 SMP 35 35 52 70 | 405 | 220 | 450 | 17 | s0°
SM 40 SMP 40 40 60 80 | 605 | 220 | 570 | 20 | s50°
SM 50 SMP 50 50 80 100 | 740 | 270 | 765 25 | B0°
SM B0 SMP 60 60 90 110 | 850 | 345 | 865 | 30 | 50°

fmm) |
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Standard Type

Model No.

Open Type

WA

Sl -

i T
J
g &

1 o

Max. Static Load

s

PV

P

| S S S |

Max. Speed

Weight (g)

i kaf ) * mises ) =8 SM SME
— 80 4.1 2 44 | -
SMa - 130 6.9 2 8.3 -
SM A0 SMP 10 200 0.4 2 162 | 124
sM 12 SMP 12 250 12.9 2 19 13.9 =
SM 13 SMP 13 200 14.9 2 246 | 179 | &
%l;ﬁ SMP 16 410 212 7 417 | 300 E
5M 20 SMP 20 580 30.1 2 56 | 434 2
SM25 | SMP2s 1000 528 2z [z w2 | =
SM 30 SMP 30 1300 687 2 153. T 1235
SM 35 SMP 35 1700 87.7 2 | 235 |=77s
SM 40 SMP 40 2200 115.0 2 | 3416 | 2758
SM 50 SMP 50 3500 179.0 2 | B3ZT7 | 679.8
SM B0 SMP 60 4600 236.0 z 1057 | 860.8
{mm )
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7.8 SMT Thin Profile Type

Ordering Key:SMT 20

SMT Thin Profile Self-Lubricated Linear Bearing

Bearing Inner Diameter

e
| i
F

)
e

Madal No. INNEF Dia Dimensions Max. Static Load  Max PV Max Speed Weight
Bdr (F8) &0 {h6) W [ keoyf ( kgl = misec) (mfsgec) (o)

SMT10 10 17 28 | 83 | 116 1820 180 93 2 10.49
SMT12 12 19 28 |87 [136] 1800 230 12 2 1287
SMTIG 16 8 30 |1 | 138 22380 330 172 & 2043
SMT20 20 | 28 30 133|165 2680 420 215 2 2459
SMT25 25 35 40 | 158|165 33.00 700 358 2 51.23
SMT30 30 | 40 50 |188150 3800 1050 537 2 7471
SMT40 40 52 60 | 244|220 48.00 1600 B5.9 2 1414
SMTED 50 62 70 | 294|220 5900 2400 125 2 2008
{mem)
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7.9 SMK Square Flange Type

Ordering Key: SMK 20

Bearing Inner Diameter

SMK Square Flange Salf-Lubricated Bearing

X E

el

e
[Fit] ]

o
=
=
m
&
m
—_
w
(-]
=
-t

Inner Dia,
Modsl o
@dr (FB) @0 (hé) b
SK 10 10 18 29 40 30 9 28 45 75 4.1
SMK 12 T 21 3o 42 3z 9 32 45 75 41
Shik 13 13 23 32 43 34 9 33 4.5 75 4.1
ShK 18 16 8 a7 45 37 ] ‘38 45 756 41
SMK 20 20 3z a2 o4 42 11 43 BB an 5.1
ShMEK 28 25 40 59 B2 Bd 11: &1 BE an b1
ShiK 30 30 45 64 74 58 14 60 6.6 11.0 8.1
SMK 35 a5 52 70 82 64 14 g7 6.6 110 B.1
Shak 40 40 60 BO 96 78 18 78 a.0 14.0 8.1
SK 50 50 80 |10 | 116 | 82 | 20 | 98 | 80 140 | 81
Max. Static Load Max. Speed Weight (g)

Model Mo,

[ kegf) [mf s8c) {9}
SMK 10 200 104 2 33
SMK 12 250 129 2 35
ShaK 13 290 14.9 2 38
SMK 18 410 2z 2 56
ShiK 20 BE0 301 2 75
SMK 25 1000 528 2 148
SMIK 30 1300 BB.F Z 202
SMK 35 1700 87.7 2 296
EhAK 40 2200 1160 2 450
SMEK BOD 3600 1780 s 1000

{mm)
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7.10 SMF Round Flange Type

Ordering Key: SMF 20

SMF Round Flange Self-Lubricated Bearing

Bearing Inner Diameter

|

Madisl No. Inner Dia. Dimensions
@dr [F8) @D (h6) L t PC.O,

SMF & 6 12 19 28 8 20 3.5 6.0 3.1
SMF & 8 15 24 32 8 24 3.5 B0 | 3
SMF 10 10 19 29 40 g 29 45 7.5 4.1
SMF 12 12 21 30 42 9 32 45 | 75 | 44
SMF 16 16 28 a7 45 g 38 4.5 75 4.1
SMF 20 20 Az 42 54 11 43 5.5 80 @ 51
SMF 25 25 40 59 62 11 51 5.5 9.0 5.1
SMF 30 30 45 B4 74 14 60 | 6.6 1o | &d

(iim )

Model No: Max. Sialic Load Max. PV Max. Speed Weighl
[ kaf ) { kaf * misec) [ misec) (g}

SMF 6 a0 41 2 12

SMF 8 130 6.9 2 14

SMF 10 200 10.4 2 36
SMF 12 250 129 2 38

SMF 16 410 21.2 2 B
SMF 20 . 580 j 301 2 .8
SMF 25 1000 52.8 2 160
SMF 30 1300 687 2 212

{mm )
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7.11 SMFD Center Flange Type

Ordering Key:SMFD 20

SMFD Center Flange Self-Lubricated Bearing

Bearing Inner Diametear

L

rsfartia: [mner Dia. Dimensions

Fdr (F8) B0 {hb) (@] t
SMFED 16 18 28 70 28.5 48 13 38 a5 75 4.1
SMFD 20 20 32 80 (325 | 54 | 15 43 | 55 | 9p | 54
SMFD 25 25 40 | 112 | 485 | 62 | 15 51 | 55 | 80 | 51
SMFD 30 30 45 123 | 815 | 74 | 20 B0 | &8 | %10 | 84

=)
=
() B
m
[ NS
(1]
@
=
i

Max. Slatic Load Max, PV Max. Speed Welght
Maodel No.

{ kgl I kgh = misec) (m/ses) ()
SMFD 16 780 | 38.1 2 113
SMFD 20 1100 l 54 2 o 150
SMFD 25 1900 95 2 303
SMFD 30 2470 [ 1237 2 407

i
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7.12 SMK-L Long Square Flange Type

Ordering Key:SMK-L 20

El SMK-L Long Type Square Flange Self-Lubricated Bearing

Bearing Inner Diameter

el Sl

Model No. Inner Dia, Dimensions
Bdr {F8) B0 (RG]

SMK10L 0 19 55 | 40 | 30 | 10 | 20 | 45 | 75 | 4.1
SMK12L 12 21 57 42z | 32 | 13 | 32 | 45 | 75 | an
SMK16L 16 28 70 48 | a7 | 13 | 38 | 45 | 7.5 | 44
SMK20L 20 32 | 80 | 54 | 4p | 45 | a3 | &5 | go | 59
SMK25L 25 40 112 B2 | 50 | 15 | 51 | 55 | 90 | 5.
SMK30L 3 | 45 [ q3 | 74 [ s8 | 20 [ 60 | €6 [ 10| &1
SMK35L s 52 135 82 | 64 | 20 67 | 66 | 1.0 | 6.1
SMK40L 40 60 | 151 96 | 75 | 22 | 78 | s0 | 140 | 81

Max. Static Load Max. PV iax, 5o Weight

Madel No. =

{ kgf) { kaf * 'misec ) [ m 5ec ) (g}
SMK10L 380 18.7 2 | 62
SMK12L 475 232 2 a7
SMK16L a0 38.1 2 106
SMKEZ0L 1100 54.2 2 143
SMK25L 1800 il 950 = 283
SMKE3I0L 2470 123.7 2 388
SMhK35L 3230 157.9 2 70
SMEA0L 4180 207.0 2 849

()
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7.13 SMF-L Long Round Flange Type

Ordering Key:SMF-L 20

SMF-L Long Type Round Flange Self-Lubricaled Bearing

Bearing Inner Diameter

EX Az

@FOF
£ 8]

|
|
e r

Modsl No. Inner Dia. Dimensions
@dr (F8)  @D(h6) L { PC.D
SMF12L 12 21 57 42 13 32 4.5 7.5 4.1
SME16L | 16 28 70 48 13 a8 45 75 41 |
SMF20L 20 32 80 54 15 43 5.5 8.0 E1 |
SMF25L 25 40 112. 62 15 51 55 9.0 51
; SMF30L 30 45 123 74 20 50 6.6 1.0 8.1 -
{ met ) =
B
m
m
Max. Static Load =
£
( kgf) .
SMF12L 475 23.2 2 72
SMF16L 780 38.1 2 13 |
SMF20L 1100 54.2 2 150
SMF25L 1800 95.0 - 303 |
SMF30L 2470 123.7 2 407

{7m )
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LinewrTeach
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8.Linear Ball Bearing

[ pl
=
=
4
(1
2]
T
(1)
€
=
=
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~ (X)ABBA
8.1 LM series (Standard Type)

PR A LA )
o 2 2 '
[
ol -, ol e ol |
L.A..A..{\__A P e a 2 ot ]
T e s R
el
|
LUnit ; mm
; Basic Dimension Eccentricity CiESEaﬁjce (Kgf) Load Weight
oddel NO. ey ooy ot e e i (max)
LM4UU 430 12 - - 0 8 -5 g |3 2
LMBUU | 6 |12 - 19 1.1 115275 12 -5 s | 97| B
LMBUU | 8 15 24| o | 11143325 12 -5 27 | 49| 8
LM10UU m|19' 0 20 ., 13 18 35| 12 -5 38 55 30
| | T8 | | : :
LM12UU |12 21 -13 30 1.3 | 200 (8.5 12 -5 42 80 315
LM16UU |16 28 37 16 27 525 12 7 78 119 69
LM20UU |20 32 0 42 16 305575 15 -9 83 140 87
LM25UU |25 40| -15 59 185 38 9 15 -9 100 159 220
LM30UU | 30 I45 64 0 185 43 975 15 9 159 279 250
LM40UU |40 80 O 80 -0.3 21 57 975 20 13 219 409 585
i |
LM50UU |50 80 -19 100 26 765 13 20 13 389 808 1580

Mote : UL with oil seals in ends
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8.2 LM-L series (Standard - Long Type)

—
i
bre
o
b
t%.
.< o
)
o]
e
]
ol
o
i

5 o

i OO

Il LT

i . —%l—a—
Unit : mm
Madel No. — ._._EESFF Dimensmn._,,, o S L?ad weight
e [fponind (N ﬂ%ﬁf B A | DI Ca  Coa {a)

LMELUU | 6 12 | 0 | 85 L 4 |15 32 53 16
LMBLUU | 8 15 13 | 45 11 5 | 143 44 80 31
LM1OLUU | 10 18 5 | 4, 11 85 18 5 | A2 62
LM12LUU | 12 21 e 57 1.3 | 55 | 20 66 122 80
LM16LUU | 16 28 70 1.3 85 | 27 125 240 145 —
LM20LUU | 20 32 | 80 16 95 305 | 143 280 180 }E
LM2sLUU | 25 40 112 o 185 1S 38 | 159 20 | 440 ;Eﬁ
LM30LUU | 30 45 123 | 4 185 17 | 43 254 560 580 5
LM40LUU | 40 60 0 | 151 21| 15 | 52 350 820 1170
LM50LUU | 50 80 -22 | 192 26 2 765 | 620 1622 3100

MNote ; UU with oil seals in ends
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() ABBA
8.3 LF series (Flange Type)

Model No.

LFGUU

LFaLuU

LF10UU
LF12UU
LF16UU
LF20UU
LF25UU
LF30UU
LR40UU
LFS0UU

Unit @ mmy
_-— E!aaic= Dimension | EG!{:;T::;?W Glﬁgiﬂ'w (Kef) Load \yeight
o [0 e Lo ook @[ n] wm ™ ca Coa 1
6 |12 0-11)19 28 5|20 223.4/65 33| 12 5 200 206 265
8|15 0 IE‘I-; 32 : g | 24 '2553.4 5.5:3.3 12 -0 260 l 400 | 40
10|18 A4 2‘3 40 B 2_9f3_ﬂ!4‘.5‘ B _4.54 12 -5 _EIﬂEEM T8
12| 21 30 ; 42 5 G| 32 32i4.5 § 44 12 -5 41ﬂi29['.l T
16|28 3?_ 20 48 e 6| 38 j_3?|4.5| g 431 12 -7 770 §'1‘1Tﬂ 134
20(32 0 |42 54 8|43 4255/9554| 15 9 860 1370 180
2540 16 59 62 8| 51 5{}! 5595 54| 15 9 -93{'}@15&[} 340
30 | 45 B4 74 1060 586611 65| 15 -9 15602740 460
40/60 0 B0 0O 9 O |13 78 ?ﬁi 9 14 88 20 -13 2‘153%413113 1054
50|80 -19 100 -30 116 -0.3 13/ 98 92 § |14 88 20 -13 38207830 2200

ate ; UL-with oil seals in ends

128



8.4 LF-L series (Flange Long Type}

Lnit : mim

i B_asm Dlmerjﬁlnn Eﬁﬁgjﬂlt? EﬂﬁLe (Kef) Load Welght

a] 1 HPeD Kldt2 b um | G Ca Coa| @

LF6LUU |6 12 0 |35 |28 5 20 2234/6533| 12 = 5 200 206 265

LFELUU | 8 15 -13 45 a2 5 24 25/2.4/65 33| 12 = 5 260 400| 40

LF1oLUU | 10 19 . 55 40 6|20 3045 8 44| 12 5 ;3?-:1'-54n 78

LF12LUU | 12 21 e 57 = 42 v 6|32 32/45 8 44| 12 -5 |41u_290 76

LF18LUU | 16 28 70 48 6 38 37/45|8 44| 12 7 770 1170, 134
LF20LUU | 20 32 80 <0 54.-0'2 8| 43 |42/55(9.5 54| 15 -9 EE{] 1370 180 £
LF25LUU zﬁj:m : 112 62 8 | 51 50559554 15 -9 gan 15&{] 340 %
LF30LUU | 30 45 (& 123 74 10| 60 58/6.6(11 65| 15 -9 1560 2740, 460 E
LF40LUU #ﬂ:_ﬁﬂ 0 151 0 |98 O 13 78 75/ 9 |14 86| 20 13 !2-15&;4;]1{1 1054 -

LF50LUU |50 80 -22 (192 -40 [116 -0.3 13| 98 |92 9 [14 86| 20 | 13 38207830 2200

M ote ; UU-with oil seals in ends
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A
8.5 LU/LP series (Housing Type)

LP:No Linear Ball Bearing (Housing Only) -
LU:With Linear Ball Bearing (LP+LM)

— =P dupli:

i 5
i i
1 gk
H I;'IZ‘."Z'."-I" ]
M’ﬂﬂﬂ”ﬂ m.. .
.,_},.- v

d-1EM rals,
Material:Aluminum Alloy Unit - mm
Basic Dimension
Model No. , 1. ed [ o [T ([ | weight
B | C ‘ E ‘ F-fGxooz2(H | 1 | Jd | N P Ol (9
rusu 18 |90 3[}_13\15 9 25 15 M3 M4 8 34

Lusuu '
Fles 8 |24|34|22|18| 11
BRI FRT 40‘25|21' 13

LU12UU
LUIZUU 1121305 42| 29 | 25| 15

30 18 M3 | M4 8 | 56
35 21 M4 | M5 12 90
36 26 M4 | M5 | 12 | 112
LUTBUU 46| 86 | 50 isa.j 35 19 44 34 M4 | M5 12 | 189
LU20UU 15040 54|42 36| 21 |11 50 40 M5 | M6 12 | 237
LUZSUU. 155 | 54 | 76 551.5‘ 4-1: 26 |12/67 50 M6 | M8 | 18 | 555
LUS0UU 130 58 | 78 59.5 49| 30 |15 72 58 M6 | M8 | 18 | 685

LU4OUU 140/ 80 1102 78 62 40 |20 90 60 M8 | |M10 25 | 1600

LUSOUY 150 100 122 102/ 80| 52 |25 110 80 M8 M10 25 | 3350

44 o« S = S s Ko

ke
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8.6 LME series {(European Type)

e
P
P
]
]
]
bis
P
<L

3

b1

VT T s !
el
L
Unit : mm
WO BasicDimensin Ec?irgsﬁtr Claanace Ke)Load wyeignt
dl B N e A | Y Ca Coa (@
LMESUU |8 (16 08 25 11 425 152| 12 5 27 4 2
LME12UU |12/ 22 0 32 0 |13 455 21| 12 7 51|78 4
LMET6UU (16 26 -9 36 20 |13 555 249| 12 7 58|91 57
LME20UU |20 32 45 16 675 303| 15 9 88 139 9
LME25UU | 25 40 58 185 695 375 15 9 100 159 215 z
LME30UU | 30 47 68 0 (185 7.95 445| 15 9 159 279 325 k
LME4OUU |40 62 0 80 -30 215 97 59 | 17 13 219 409 705 2
LMESOUU | 50 75 -13 100 265 112 72| 17 13 389 808 1130 5

Mote : UL with oil seals in ends
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() ABBA
8.7 LFE series (European Flange Type)

Ilr,-""_.ll:.;'-. |/'/:f§i_%?\;\'\\'\\l(/: \| s
|Ml:£.'f"'\i &(J q}“ \‘:)u <
N
NG 1 i
[ fy i
Type : N
LInit ; mm
Basic Dimension Ecoentricity| Radi@l qefyy oaq
Mode | NO. il oo S et Tl e B izt () e B {max) ﬂ}?r?]raax”}m{g 088 weight
d B i ﬁmtﬁgﬂumnqm |.;@~. bl um um | ©a Coa| (g
LFEBUU | 8 |16 08 25 32 .5 24 9534 85 3.3 12 -5 260|400 | 44
LFE12UU 12|22 O |32 42 6 32 3245 8 :4.4 12 -5 500 (770 | 86
LFE16UU |16 |26 -9 36 0 46| 0 ﬁ! 36 3545 8 44 12 - 570 | 890 120
LFE20UU(20 |32 , 45 -20 54|-0.2 8 43 425595 54| 15 9 860 (1370 184
5 | il [
LFE25UL | 25 [ 40 11 54 G2 BE 51 50 5.5?9.5;5.4 15 -9 980 1560| 335
LFE30UU [ 30 | 47 IEE 76 1'35 62 60 5.55‘11 iﬁ.ﬁ 15 -9 1560(2740| 545
. | )
LFE40UU |40 (82| O 80 O (98 O 1-35 80 75 9 _1'4!3.5 20 -13  2150{4010| 1185
| i
LFESOUL [ 50 | 75 -13 I'ill}ﬂ' -a0 (1121 0.3 135‘ 94 BB O ‘1458.5 20 =13 53320 7830 1730

Mote : UL with oil seals in ends
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______ (SlideShaft& Siide Shaft Support

9.Slide Shaft & Slide
Shaft Support
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~ (IX) ABBA
9.1 SF/Wv series (Slide Shaft)

SF : Harden and ground
W Harden ground and Chromium plated

Hardness Dapthit)

Hy HrC
1000

| 67
= St 5 65
Specification: = =0H &0
1.Material : JIS(S55C) 52 e B 55
2 Hardness : HrC622. il 3y 50
3.Surface finish : Ra 0.2 - 0.4um. 400 ‘ i \‘;\ 40
4.Shaft straightness : approx. 0.1-0.15 mm/m. sl (e o Tl —a |
5.5natt dia. tolerance : h7 260 iy Tl

If g6 or hé tolerance is required, please advise. g 1% . , ¢ i |
1 2 3 imm)

¥
Outside | T Inside
LInit : mm
Standard Length Dia. tolerance Hardness Depth
Model No. O e — B X
1500 2000 | 2500 | 3000 h7 (X)

* SF6 | 6 0/-0.012 1.0~15

*x SFB8 | 8 | 0/-0.015 1.0~15

* SF10 10 0/-0.015 1O=1.5

* 8F12 |12 : 0/-0.018 1.0~15

* SF16 16 0/-0.018 18~22

* SF20 |20 ' 0/-0.021 1.8~22

* 5F25 |25 0/-0.021 1.8~2.2

* SF30 30 0/-0.021 1.8~22

* SF32 32 | 0/-0.025 18~22

* SF40 40 0/-0.025 18~2.2

% SF50 50 | 0/-0,025 18~22

Mote: 1.With sign + can supply Chromium plated slide shaft (Model Mo:WV)

2.Hard Chrome thickness : 20pm.
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______ (SlideShaft& Slide Shaft Support

Ordering Key: SS 20

12

6061-T6 Aluminum Alloy

Shaft Dia.
H
h _ 23
| ] —
L
Unit : mm
Basic Dimension
Model No. - : ; : Weight
d h | L | w | H | ek | s (g)
sS4 4 20 42 | 14 |328| 6 18 | 32 | 55 24
SS6 6 20 | 42 | 14 | 328| 6 18 | 32 | 55 24
588 8 20 42 | 14 (328 6 18 32 55 24
SS10 10 | 20 | 42 | 14 |328| © 18 | 32 | 55 24
s512 12 | 23 42 | 14 |375 & 20 32 55 30
sSs16 16 | 27 | 48 | 16 | 44 8 25 38 | 55 40
$820 20 31 60| 20 | 51 10 30 | 45 66 70
5525 25 | 35 | 70 | 24 | 60 | 12 38 | 56 | 66 130
SS30 30 | 42 | B4 | 28 | 7O | 12 44 | 64 9 180 o
S540 40 | B0 | 114 | 36 | 98 | 15 60 | 80 | 11 420 ﬁ
=
sS850 50 70 126 | 40 (120 | 18 74 | 100 14 750 ]
SS60 60 = 80 148 45 | 136 18 90 120 14 1100
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ABBA

9.3 SHF series (Slide Shaft Support)

Ordering Key:SHF 20

El s6061-T6 Aluminum Alloy

CinewrTeak

Shaft Dia.

w 1L Bl

"?-H.’:‘?{/ ff ] %\EHH‘ F G _

g AL E’— e W L y

Ot — 97

h"‘i'w.%_ﬁ:‘ %P:a_-#ﬁ/}f’i_,.--"’f 1 — —

II| ““"H“--._,____:_;;.M“' I's ) A
.'I I 5 Il -
Bhd o P
Unit : mm
Basic Dimension
Model No. :
- dr | W | L T e G B S J

SHF 4 4 43 10 5 24 20.0 32 55 4
SHF 5 5 43 10 5 24 20.0 32 55 M4
SHF 6 6 43 10 5 24 20.0 32 5.5 M4
SHF 8 B 43 10 5 | 24 20.0 32 55 M4
SHE10 10 36 10 =) 24 10.0 32 5.5 M4
SHF 12 12 47 13 7 28 125 36 55 M4
SHF 13 13 47 13 7 28 125 36 5.5 M4
SHF 16 168 50 16 8 31 14.0 40 55 hi4
SHF 20 20 B0 20 a8 L 17.0 48 7.0 M5
SHF 25 25 70 2h 10 42 20.0 56 7.0 M5
SHF 30 30 80 20 12 50 23.0 64 9.0 M&
SHF 35 35 92 35 14 58 25.0 72 12.0 [\
SHF 40 40 102 40 16 67 28.0 80 12.0 M10
SHF 50 50 122 50 19 83 35.0 96 14.0 M12
SHF &0 &0 140 60 23 95 41.0 112 14.0 M12
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Appendix (1)

BR Series Model Code Transition

Block-Standard end cap Block-Short end cap

Old item name MNew item nams COld item name Mew item name
BRH154A BRC15-AQ BRH154-5 BRD15-A0
% EBRH15B BRC15-R0 ’% BRH158-3 BRD15-R0
n |BRS15B BRC15-UD in  |BRS15B-S BRO15-U0D
BRS15B3 ERC15-5U BRS15BE-5 BRD15-5U
BRH204 BRC20-AD BRHZ0A-5 BRD20-A0
BRHZ0AL BRCZ20-LA, BRHZ0AL-5 BROZ0-LA
% BRHZ20B BRC20-RD % BRH20B-5 BROZ0-RO
& |BRH20BL BRC20-LR & |BRH20BL-S BROZ20-LR
BR520B BRC20-UD BREZ0B-5 BRD20-UO
BRSZ0BS BRC20-5U BRS20B5-3 BRD20-5U
ERHZEA ERCIE-AD BRHZEA.S ERDIE AD
BRH25AL BRCZ5-LA BRHZ5AL-5 BRO25-LA
. % ERH25B ERC25-Rl '%- ERHZ5B-5 BROZ5-R0
ﬁ BRHZ5BL BRCZ5-LR 5 |BRH25BL-5 BROZ5-LR
BRS25B BRC25-UD BRS25B-5 BROZ5-U0D
BRS25BS BRC25-5U BRSZ25B5-5 BRD25-5U
BRHI0A BRC30-A0 BRH30A-5 BROG0-AD
ERH30AL BRC30-LA BRH30DAL-S BRD30-LA
% ERH30B BRC30-RO % BRH30B-3 BRO30-RO
& |BRH30BL BRC30-LR & |BRH30BL-S BRD30-LR
BRS30B BRC30-UD BRS30B-5 BRD30-UD
BRS30ES BRC30-5U BRS30E5-3 BRD30-5U
BRH35A-3 BROD3S-AD
DRI 25AL-5 ORDOG-LA
Bzl .% BRH35B-5 BRD35-R0
‘& |BRH35BL-5 BRD35-LR
= Cld item name New iterm name BRE35B-5 BRDA5-L0
= |BR BRE BRS35B5-5 BRD35-5U
BRH45A-5 BRD45-AD
o BRH45AL-5 BRO45-LA
#~ |BRH45B-8 BRO45-RO
< |BRH45BL-5 BRD45-LR
BRS45B-5 BRO45-LID
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A

BC Series Model Code Transition

Block -Standard end cap
Qld item name New iterm nams
BCH20A BCC20-A0
@ [BCH20AL BCC20-LA
2 |BCHz0B BCC20-R0O
BCHZ0BL BCCZ0-LR
BCH25A BCC25-A0
% BCH25AL BCC25-LA,
L",?,-' BCH25B BCC25-RO
BCH25BL BCC25-LR
BCHa0A BCO30-A0D
g BCH30AL BCOC30-LA
@ RCHANR RCCA0-RO
BCHIOBL BOC30-LR
BCH35A BCC35-A0
g BCH35AL BCC35-LA
E},” BCH35B BCC35-RO
BCH3ASBL BCC35-LR
BCH454 BCC45-A0
g BCH454L BCC45-L4,
& |BCH45B BGC45-R0
BCH45BL BCC45-LR
BCHS5A BCC55-A0
% BCHGEEAL BCC55-LA
g BCHS5E: BCC55-R0O
BCHEREL BCCs5-LR
Rail
g_l Ol item name Mew item name
G BGR
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Appendix (3)

Examples of ball screws accuracy classes for different uses

o Accuracy Grad
Application oo 1 Ci cz | T:cg o eca c7 | <Cio
X 0 o 0 & ] &
Lathe z | | '®) @) ©
Miling Machine | XY 8] o | © o | ©
Eﬂ'ﬂﬁg Machine 7 8 [ L] ] r
o e PR O & (@] ® [
Machining Center = o | o Q |
0 Jig Borer Y o | = | | :
lg ' z @ Q
% Drilling Machine —? : - g | 2
8 NEE o o 0 ¢ | o
E Grinding Machine. > o o o o o
Z  Electro-dieshargel XY Q 2 | © o | 0
Machine ( EDM) |z | a3 | o 'S e
| XY 5] O O |
WISCUVERND 5 e o | o 0 ! o
Punching Press| XY | © o | o |
Laser Cutting | XY O 2l
Machine | z | | © o |
Wood Working Maching j | © @) @ ®)
Machines of General Use and specal Use | O | () & | a || &
= Explosure Equipments O O
@ Chemical Treatment | ) a | @ | ©
2E Wire Bonder Q @) @)
8% Prober 0 0 o | © | |
-E.E Inserter o | © o | O
PCB Driller o o | © o | ©
. | ey ) s | © @) o)
g, OmosndTypes, | | o | o 5
WR Assy , 5 S N 1 @)
R R o o | ©
SCARA Type O e 0 @
Maghines for Steel molding | o | o | o
Injection Molding Machines ' O O O
Thiee Dimensonal Measuing Machines| 0| O o | | |
Business Machines | _ o | © @ &
Pattem Image Macines o | © | | | °
, Rod Contral i o @) O w
R ectrabal Shbier | | | © o}
Alrcrafts I o 0
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