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Society/Machine tool
manufacturer trends

Lathe trends and
market needs

Transitions in bearings
for the lathe main spindle

: ◯
: ●

Transitions in bearings for
the machining center

main spindle

Mass production, improved productivity High-mix,   low-volume manufacturing High functionality/High quality

Next-generation series
high-performance series

under development

○ Standard lathes ○ NC lathes

○ Turret lathes
○ CNC lathes ○ Combination lathes ○ Ultra-precision lathes ○ Multi-spindle lathes

● Longer-        life grease● High rigidity ● Higher speed
○ Vertical lathes

7000-series
High-strength
brass cages

7000-series
High-speed rotation/

Lightweight resin cage
World’s first

application of
ceramic ball bearings

ACH-series
high-speed angular contact ball bearings

R/C/D/F high-ability series
Ultrahigh-speed angular

contact ball bearings

7000-
Low-noise

resin

series
polyamide
cage

High-rigidity double-row
cylindrical roller bearings
High-strength brass cages

High-rigidity double-row
cylindrical roller bearings
High-strength brass cages

High-rigidity double-row
angular contact thrust ball bearings

High-strength brass cages

High-rigidity high-speed matched
pair angular contact ball bearings

Lightweight resin cages

High-rigidity high-speed matched
pair angular contact ball bearings
Lightweight polyamide resin cages

High-rigidity double-row
cylindrical roller bearings

Lightweight polyamide resin cages

High-speed, minimal
single-row cylindrical

High-strength

temperature increase,
roller bearings
brass cages

Ultrahigh-speed cylindrical roller bearings
with optimized internal dimensions

Lightweight, high-strength PEEK resin cages

High-speed
cylindrical roller bearings

Lightweight polyamide resin cages

Standard series 7000

High-ability NX series 3NCHHAX
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Machining center (MC)
trends and market needs

: ◯
: ●

400,000dmn 800,000dmn 1,500,000 3,500,000dmn 4,000,000dmn

Evolution Evolution

Evolution Evolution

Evolution

Evolution

Evolution Evolution

Evolution

Ball: Ceramic
→ High speed/High rigidity

Ball diameter: small,  No. of balls: Multiple
→ High speed/High rigidity

Ball diameter and raceway groove radius optimized
→ High speed/Rigidity/Heat resistant

Ball: Ceramic
Internal specifications: Ball diameter and curvature optimized
Cage: Lightweight, high-strength PEEK resin
→ Best match for ultrahigh-speed, rigidity and service life

High-ability NX series HAN1000BK

Internal specifications optimized and service life improved
Shape of lightweight, high-strength PEEK resin cage optimized
Temperature rise suppression and anti-weld
performance improved 

○ Horizontal/Vertical MCs

● Rapid acceleration/deceleration

● High-speed rotation
    (faster machine tools)

○ Double-       column MCs ○ Narrow-width MCs

● Seizure        resistance
○ Five-axis      MCs

○ Large MCs

● Chatter measures
● Low noise (versus environment)

○ Multi-spindle M/C
● Responding to IoT

●Responding to IoT

High-ability series
       HAR
3NCHAC
3NCHAD

Evolution

High-speed
matched pair angular
contact ball bearing

ACT000DB

Together with Our Customers, Our Bearing Business Continues to Evolve

Changes in Spindle Technologies in Response  to Market Needs

Evolution

dmn

600,000 dmn 1,000,000dmn

1,000,000dmn700,000 dmn500,000dmn
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3NCHAX014CA

Four million of value         is realized by oil-and-air lubricationd nm

Enhanced performance by optimized designs of cage and bearing rings Enhanced performance by optimized cage design

Outer ring lubrication hole

Outer ring (bearing steel)

Inner ring (case carburizing steel)

For
front side bearing

Ball (ceramics)

Cage (PEEK resin)

Lubrication Oil-and-air lubrication

Cooling

Bearing dimensions

Mounting clearance

Natural heat radiation

φ60×φ95×18mm

± 0μm

High-speed performance 

Conventinal model

HAN1012BKHAN1012AK
Lubrication

3NCHAX014CA3NCHAF910CA
Oil-and-air lubrication

Cooling

Bearing dimensions

Preload

Jacket cooling

φ70×φ110×20mmφ50×φ72×12mm

Constant pressure preloading
(500N)

Constant pressure preloading
(400N)

Conventinal model New model
Conventinal model New model

3NCHAF910CA

New model

New model

3NCHAX014CA
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Outer ring (bearing steel)

Cage (PEEK resin)

Inner ring (bearing steel)

Roler (bearing steel)⇒

Also applicable to
ceramic rollers 

Value dmn, x10,000
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High-ability Extremely Ultrahigh-speed Angular Contact Ball Bearings High-ability 

Four million of value dmn

World-fastest level
Three million of value dmn

World-fastest level

High-speed performance : 20%UP

Low-temperature
performance improved : 40%DOWN

High-speed performance : 30%UP

Conventionally fastest level

High-speed performance High-speed performance 

Temperature increase

Conventinal model
3NCHAF910CA

New model
3NCHAX014CA

Low-temperature
performance

improved

40%
DOWN

High-speed
performance 

20%
UP

Temperature increase Temperature increase

High-speed performance 

Conventinal model
HAN1012AK

New model
HAN1012BK

Temperature increase

Conventinal model
HAN1012AK

New model
HAN1012BK

3NCHAF910CA
Conventinal model

HAN1012AK
Conventinal model

HAN1012BK
New model

Machinig centers

Bearings for ultrahigh-speed spindles
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Value dmn, x10,000

Low-temperature
performance improved : 35%DOWN

Three million of value          is realized by steel rollers and oil-and-air lubricationd nm

For
rear side bearing

Low-temperature
performance

improved

35%
DOWN

High-speed
performance 

30%
UP

Ultrahigh-speed Cylindrical Roller Bearings

New
Series

New
Series
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329JR
320JR
302JR
322JR

ACT0BDB 40°

NNU49（K） ー

2344B
2347B
2394B
2397B

60°

NN30（K） ー

ACT0DB 30°

Nominal
contact angle

Over 10°
Under 17°

HighLow
Low

High

Combined purchase with spacers is
also possible.

■ Spindle critical speed■ Calculation of entire spindle deformation

Examination flow

0

1st 2nd
3rd

4th

100 200 300 400 500 600

  781 Hz (46900 rpm)    
1402 Hz (84100 rpm)

1950 Hz (117000rpm)    
2648 Hz (159000 rpm)

Customer
specification
conditions

Bearing type and
arrangement

Bearing
dimensions

Bearing fits and
preload amount

Service life
of bearings

Examine main
spindle rigidity
/critical speed

Propose best
bearing type

and arrangement

For machining centers

For lathes

Matched pair angular contact ball bearings
+ Double-row cylindrical roller bearings

Matched pair angular contact ball bearings
+ Single-row cylindrical roller bearings

Matched pair angular contact ball bearings only

Example) 3NCHAC013CA-5DBB＋N1011K
                3NCHAC014CA-5DBB＋N1012K

HighLow
Low

High
Tapered roller bearings 
+ Double-row cylindrical roller bearings

N-series single-row
cylindrical roller bearings

Tapered roller bearings

High-speed matched pair
angular contact bearings

NN-series double-row
cylindrical roller bearings

NNU-series double-row
cylindrical roller bearings

Double-direction angular
contact thrust ball bearings

Double-row cylindrical roller bearings
+ Double-direction angular contact thrust ball bearings
+ Double-row cylindrical roller bearings 

Double-row cylindrical roller bearings
+ Matched pair angular contact ball bearings
+ Double-row cylindrical roller bearings
Example) NN3020K＋ACT020-5DB＋NN3018K
                NN3024K＋ACT024-5DB＋NN3022K

3NCHAX9CA 20°

3NCHAD0CA 20°

3NCHAC9CA
3NCHAC0CA

20°

3NCHAX0CA 20°

HAR9CA
HAR0CA

20°

HAR9C
HAR0C

15°

70
72

30°

79C
70C
72C

15°

HAR9
HAR0

With seal

30°
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Angular
contact ball bearings

Bearing type Cross-section Bearing series Contact angle Bearing type Cross-section Bearing series Contact angle

3NCHAC9C
3NCHAC0C

15°

Examples of bearing arrangements

Example of technology examination

Introducing various bearings for machine tools

Bearings for spindle

0
-4
-3
-2
-1
-0
-1
-2
-3
-4

100 200 300 400 500 600 700

Bearings for machining center spindle Bearings for lathe spindle

Rigidity

High-speed performance

Rigidity

High-speed performance
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Axial displacement position (mm) Axial displacement position (mm)

Before improvement
After improvement



Shaft diameter: mm

Limiting speed: min-1

Lubrication method

Drive method

Bearing type Cross-section Bearing series Contact angle

60°SAC

（60°）BSU

Double-seal
type
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Please contact JTEKT for details regarding the machining center spindle unit.
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Max. Running speed (min-1)

SPM 109CA

SPM 109CE

SPM 120C

Example of rotational speed/rigidity range and spindle unit selection

For lathes

For machining centers

SPM 100CA series
SPM 100CB series
SPM 100CE series

SPM 109CB
SPM 120C
SPM 114C

SPM 120CA

SPM 114CE
Precision ball screw

support bearings

Precision ball screw
support bearing unit

NT30
standard/high-speed type

SPM 100CA SPM 100CB SPM 100CE

NT40
standard/high-speed type

NT50
standard/high-speed type

Limiting
speed ： 16,000min-1

Lubrication
method ： Grease

Drive
method ： Belt

Limiting
speed ： 10,000~

16,000min-1

Lubrication
method ： Grease or oil-air

Drive
method ： Belt or built-in

Limiting
speed ： 6,000~

11,000min-1

Lubrication
method ： Grease or oil-air

Drive
method ： Belt or built-in

SPM 100CA SPM 100CB

Belt

Grease

SPM 100CE

45

6000

70

4000

100

2800

45

9000

70

5500

100

4100

45

12000

70

7500

100

5500

Ball screw support bearing selection chart

Number of rows to
receive axial load

Triple row

Double row

Single row

Sample combination
(arrow indicates direction of load.)

DB DF

DBD DFD

DFT

DBTDTD

DT

DFD DFF

DBD

External ball circulation
(standard)

●

Return-block type
(compact/high load/high lead)

▲

Internal ball circulation
(compact)

◯

For φ25 shaft diameterSAC2562B

Lead

5 6 8 10 12 16 20

●○28 ●○ ●○ ● ● ●

●○32 ●○ ●○ ●○ ● ● ●

●○36 ●○ ●○▲ ●○▲ ●▲ ●Ba
ll 
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For φ30 shaft diameterSAC3062B

Lead

5 6 8 10 12 16 20

●○32 ●○ ●○ ●○ ● ● ●

●○36 ●○ ●○▲ ●○▲ ●▲ ●

●○40 ●○ ●○ ●○▲ ● ● ●▲

25
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For φ35 shaft diameterSAC3572B

Lead

5 6 8 10 12 16 20

●○40 ●○ ●○ ●○▲ ● ● ●▲

●○45 ●○ ●○ ●○ ● ● ●▲

●○50 ●○ ●○ ●○▲ ●○ ●○▲ ●▲

25
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For φ40 shaft diameterSAC4072B

Lead

5 6 8 10 12 16 20

●○45 ●○ ●○ ●○ ● ● ●▲

●○50 ●○ ●○ ●○▲ ●○ ●○▲ ●▲
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Ball screw related products Spindle unit products

Ball screw

Single-seal
type

The following chart lists ball screws for support bearings.

Ball screw support bearings (SAC series) / Ball screw support unit (BSU series)



Oil air lubricator 

Spindle bearings

Spindle unit

Ball screw support bearing unit

Ball screw

Ball screw support bearings

Tailstock bearings

Motor bearings

Spindle unit

Slowing rim bearings for table Ball screw support bearing unit

Ball screw support bearings

Ball screw

Air clean unit

Spindle bearings
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Product line-up for machining centers

Please consult JTEKT for detailed information on products other than the main spindle bearings.

・High rigidity  ・High-precision
・Minimal
  temperature
  increase

・High rigidity  ・High precision
・Minimal temperature increase

・Easy installation 
・High rigidity
・High precision

・High transmission efficiency

・High rigidity  ・High precision
・Long Life

・High rigidity  ・High-precision
・Minimal
  temperature
  increase

High-performance, Reliable Products Support ing Machine Tools Products for Machine Tools

Product line-up for lathes

・High reliability
・Clean environment 

・High speed
・Minimal
  temperature
  increase

・High speed  ・High precision
・Minimal temperature increase

・High speed  ・High precision
・Minimal temperature increase

・Ultrahigh rigidity
・High precision 

・High rigidity  ・High precision
・Long Life

・Easy installation 
・High rigidity
・High precision

・High transmission efficiency

・Clean
  environment 



Products for
Machine Tools

CAT.NO.B1016E

CAT.NO.B1016E
Printed in Japan   '16.11-1CCH（'12.10）

Products for Machine Tools


