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Advanced technology for development of future automobiles
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Advanced technology for
next generation cars (automobiles)

Electrification/Autonomous Driving / Sharing /Connected

As the fuel consumption regulations become tougher on a global basis,

vehicle electrification is accelerating in safety devices such as collision prevention,
automated braking and pedestrian detection in addition to boosting presence of EVs.
NTN is developing module products in an aim to support electrification of drive-train,
autonomous driving, sharing and connected vehicles.
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Deepening and modularization
of core technologies
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Low fuel — Q’o F
consumption | Electrification ~ Low friction Light weight
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Helping to make more environmentally friendly cars by advancing
electrification and developing products for electric vehicles.
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FE Automatic braking  Steering assist ~ Sensing technology
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Contributing to safety and dependability in the mobility society with
sensing technologies.
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Better driving a > >
performance |  High stiffness  Low vibrations  Low noise
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Pursuing further ride comfort as a supplier contributing to vehicle's
"driving","turning" and "stopping" operations.
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Lead the world with " transmitting” and "rolling” technologies
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Creating New Values by
high quality and reliability

Hub bearings support the weight of the vehicle and allow the tires to
turn smoothly, while driveshafts transmit power from the engine to
the tires. These components support the suspension system of the
car, and are extremely important as they have a major impact on
safety, as well as ride comfort and fuel efficiency. NTN is a company
with one of the world's leading share of hub bearings and
driveshafts, and is committed to lower friction, lighter weight and
more compact parts, and enhanced durability, as well as the shift to
module systems made of a combination of mating components.

As a professional supporting vehicle suspension, NTN is
contributing to further advances to vehicle development.

Sensor integrated

1 GENS3 Hub bearings
Hub Bearings GENa H
INT X7 EIHRNTRFUV T

In the early 1980's, NTN was the first Japanese manufacturer that successfully mass-produced "3rd generation hub bearings,"
which boost productivity with fewer parts and a lighter weight. As the leading company of hub bearings with the leading market
share, NTN will continue developing and proposing products aimed at further enhancing vehicle safety and fuel efficiency, with
examples including bearings with integrated ABS sensors and modularization with driveshafts.
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Driveshafts

NS 2 )

In 1963, NTN was the first in Japan to begin mass-production of driveshafts. Since then, it has focused on development in
line with changes in the automotive industry like the shift to front-wheel drive platforms, and to date has delivered 700 million
driveshafts to customers around the world. As the pioneer of driveshafts, NTN will never give up its commitment to
developing its unique sense of value like modularization with core hub bearing products, beyond improvements to durability,
vibration performance and transmission efficiency.
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Advanced Drive-Shaft Module

FRINVAR RSATSvTN €D a2—

NTN has top market shares for Hub bearings and CVJs. Based on our strength, we
developed next generation module product “Advanced Driveshaft Module.” NTN can
offer standardized / commonized hub bearing-CVJ modules to different vehicle spec
requirements and reduces vehide development schedules. Our module can also
contribute to size reduction, driving comfort and fuel efficiency.
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Products for Electric Vehicles

Meeting the development requirements of
next-generation vehicles with more safety and comfort.

To tackle severe global warming, electric vehicles which does not emit CO2 are getting popular.
Along with our bearing technology for next generation EV small high performance motors, NTN
product/module will support “Drive”, “Turn”, and “Stop” of electric vehicles.

In-Wheel Motor System *

AIVRA=ILVE—IVAFTL*
Compact and light weight In-Wheel Motor
integrated with Parallel shaft gear reducer.
TR R Z EE U/ B8R
AVRA—=ILE—%,

Electromechanical Brake System
with Parking Brake *

N—F VT BEENSI I L —F VAT L*
Contributes to improvement of the vehicle safety with
high-response and high-accuracy brake control.
Included parking brake unit.

BILE. BEERTU—FHlH T eMn LICEm.
N—=F2 7 T—F 12w ERNE.

Grease Lubrication Type High Speed
Deep Groove Ball Bearings for EV/HEV

EV-HEVAIU—- HBEEREEHZ
EV and HEV seal type deep groove ball bearing
corresponds to speed of dmn value 1.08 million,

because resin cage has optimized material and shape
and greases has improved lubrication under high speed.

MR ERRZRBEEUICBER RS CSEQE TD
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Two Motor on-board Drive System *

2F—9IFVR—REEEN VAT L *

This system has two motors and can provide the optimum torque to each wheel
independently according to vehicle traveling conditions.

EEWZNENT 22 DDE—IZHA . ETREICHU TEBDEEN 72 BH I CHH.

Hub bearings and Driveshafts

NIRTFPUITERSALTIvT
Hub bearings support the rotation of tires, while driveshafts transmit power
from the motor to the tires.

IAVDEEEZZ DN TNPUT EE—IDIEIAVIGETDRSA TVv T,

%k Please note that the contents of products under development are subject to change without notice.
¥ HRERICOE BHENSEFERKERIZHEENDIFTTDOT. FHTTEIEE L,

High Speed and Low Friction
Deep Groove Ball Bearings for EV/HEV
L ————————————

EV-HEVAHEZE-ETUTYaVREEMHSE

Deep groove ball bearings for EV and HEV motors as well as
reduction gear — special retainer design of the bearing enables a
reduction in lubricant stirring drag, which leads to super low friction,
while allowing high speed rotation (DN value of 1.6 million).

AR DERAICKY . dmnfE16075 0D U HDEBHES
ERICKBIETIT Y3V ZRBUIEV -HEVE—S RREARE R




Products for Electrification

EEEXREGm

Examples of Application
BB

Electric Variable Valve Electric Oil pump SP motor
Timing Control P

| EEMAALEYT SPE-S
EHTENIVITIALZ VTS Brushless DC motor

. ) ) + can be used for various pressure and
Rotary actuator with the High-ratio © flow rate.

speed reducer in the hollow space of : N R N
SP motor. o JSVLRBRE-—IVU—X

o o L SEREREN KRB,
SPE— 9 PRI AFEL O M= SECFBED AR
EBUO&GR7IF1T—5,

Electric Motors

Brushless DC Motor Type SP* /

BHE—4
BLDCE—% SP(xaE—)*

Selectable power and size for various needs
BLEW=—XICHo2/=HNTA X

The BLDC motor that can be used as a rotary BT QEGE7IF1I—9EUTHERTRER.

actuator for various applications TSYVRAERE—Y SP(TAE—). BEE (R—)U

by customizing the combinations of linear drive, Q5. gRURL) ZEEFEHEZHRITA R

reducer, etc. KL BT T — Y3V ORI TEET,
¢50mm ®100mm
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Rear-wheel Independent
Steering System *

ERMTERY AL

Better vehicle dynamic performance
with chassis mount-type steering
system and left/right independent toe
control.

VI —EBEIATDIFT UV TV
T LT EERI DB AEHIEICKY
BE/THREZRE Lo

Electric Motor and Actuators
Coaxial Hollow Shaft Type BII *

EHE—R - 7IF1I—42
E#ichZe 44 7 BII(t—2U—) E&H7IF21IT—9 *

g(;;;‘up'es of Application Making Linear Actuators More Compact
= EHFIF1I—2ICaVNIME%

The lineup of the BII series is available to be  TrI>»p=wyay, T—FREDIVR—
mounted directly on components such as RUNCEEYY YN EUREBI (E—X
_— engines, transmissions, brakes, etc. U—). 23 BEFDBLDCE—9 (SPU—2)D
7“|J—=F/ To downsize the actuator, components are 7ot s L 0>/ S MRS NS E T,

e assembled in the hollow space of SP motor.
25vyFrs0O-)b Bl

70mm 100mm _§ #100mm
Linear actuator with the ball o

screw in the hollow space of SP

Brake /

Clutch Control BII

motor.
SPE—9hZERICR—)LRALE
BUCEEE T—9,
EELERL 7T 1T BIR BIIH BIW BNFS (Feed Sorew) BIIL (SPM) BIIL (PM)
BIINFS (£01aL)
Electric Motor and Actuators
Parallel Shaft Type BI *
BEIE—X-7UF1I—4
T{F84A 7 BI(E—v—) BEI7I7F1I—5 *
Diversifying Linear Actuators
Shift control BII EHE7I/F1I—-RICSEEE
- o The lineup of BII series is suited to TU—FPIT7rINO—ILDEEEREC
Y2783 b0O-IV BI electronic control of brakes, shift controls BATTRERBI (B —Y —) o BUE#EE B A
Lightweight case made of resin and other similar applications. Bl iiEE 4 Foav ELTHRA IR —XIC
Can be used for various BABND AV FvTSELFUR,
applications with reduction gear
and reverse input prevention
mechanism.
RIiERY \DY VT RAIC LB EEE
F T RS 5\ SR LA = Feducer Mo . ot Feducer Meah
70‘/5 \/t LT, éi‘&"iﬁ;:—l!: é voerechanism Pregveerrﬁvﬁoﬂp!\jechamsm Rgvgrcseer\n;uct anism
X tve TR D M FAABLE T Prevention Mechanism

R L= IMT
WAL =y MY

%k Please note that the contents of products under development are subject to change without notice.
X HABRICOE. BHENSEFTER<EEIIHENBIFTITDT. FHITEIES L,
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Product lineup for internal-combustion vehicles el EEAoler- TR i -

Drive Train

A v N P2 %

Driveshafts for front

JOYRARSAITVvTH

Constant Velocity Joints
for Propellershaft

ONRSY+vIJ8NEH
ERIar Vb

Monoblock Hollow Shafts

—{FBIh2E Y v T+

Lightweight Driveshafts for rear

UVRABERSAIYvIk



Spider for Cross Joints with
Drawn Cup Needle Roller Bearing

JORYIA VY NARAINA I =V TIVREHIRT 280152
Maintenance-free bearings that deliver high reliability.
BREtE T ZHICERUIAY T TV ATU—0D85,

Constant Velocity Joints for Propellershaft

FORS Vv INRERERYaA Vb

Lightweight, compact constant velocity joints suitable for use by
high speed rotating.

EROER COFERICEULRE DY/ VINIERY 31 Uk,

Plunging Joint Fixed Joint

HEDJ HEBJ

HETJ

HLJ

Advanced Drive-Shaft Modules

PRNVZAR RSLT+Th Va2l

The Advanced Drive-Shaft Module uses the “Press Connect Spline
Hub Joint” on the tire side achieving lighter weight and higher
performance. Meanwhile, the differential side features “EBW
Driveshaft” that connects CVJ with precision Electron Beam Welding.

A VRICERE. SR SUVRIRINATSSAVNTIaA N 7T
AICAT LB ZEBTFE— LB CRBEICEAUEBWRS A TYv D
NEfEHEDEEEY 1—ILE&R.

Constant Velocity Joints
for Driveshaft

RSALIDTV+TMHA
EF:RYa1 Vb

Lightweight, compact, high
performance constant velocity joints.

BE-IVN\IMBHREERRETS
FERIa1 Vb,

Fixed Joint

EBJ

vuJ

CFJ

Plunging Joint

EDJ

ETJ

PTJ
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Product lineup for internal-combustion vehicles et o1 e

GENS3 Hub Bearings for

Driven Wheel

TIORI EEEIRASESHE NTRFUYT

The mainstream of axle bearing for driven
wheel, which improved assembly easiness at
vehicle built by unitizing mating components
to both inner and outer race.

BEANORITFEBRZR - SimE—FEL. Bl

DB I THZE _EUERENERAE 7O AV ER
DERBE Do

(&3t )
GENS3 Hub Bearings

for Non-driven Wheel

ieEhERARE M NTRTFUYT

The mainstream of axle bearing for
non-driven wheel, which improved assembly
easiness at vehicle built by unitizing mating
components to both inner and outer race.

BEIANORU T EBGRZEA - SNEmE—EL.

EBIADHEH I TR EUIcieEhimma 7o
2R OERED.
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B

GEN1 Angular Unit Bearings

B2t

GEN2 Hub Bearings for
Non-driven Wheel

GENZ2.5 Roller Bearings for
Driven wheel

F1HE PUFa151ZwbRT7UYD
Contributes to improve assembly easiness at

vehicle built by unitized inner and outer race
with integrated seals.

AVF =TI =D EH =L v MEL.
V=)L ZNE Y HBE CEMNDHEHIITHE LIS
S8

E3H

Low Friction Hub Bearing I

(e NOTRTFUY D

Contributes to improve assembly easiness at
vehicle built and reductions of weight and size
by unitizing a mating component to the outer
race based on GEN1.

1A DB DI (IS E R Z N s —1F
LI 2F T EMNDEH L THZESICE LU,
BE-/NUEERR,

B3

Hub Bearings for Severe
Environment

ERENERFESE2.5tX O—S~XFUY T

Contributes to improve assembly easiness at
vehicle built by unitizing GEN2 roller bearing to
a hub.

FE2AMRO—SRPUYTEZNT LHEHFEDE B
EANDHEH I CIHEE EICER.

B3

Lightweight GEN3 Hub Bearings

BZU22avN\IR7PUVI1

Reduced the rotational friction by new low
friction bearing grease, minute dimples on
seal lip surface and exclusive developed
grease for the lip.

FHEOBZ I U—REV—IVUy TBEEND
BAVGMONIER D BEBFRLTU—XDE
hlc k) BERES DIEGE KB

3L

Wide-Range High-Resolution
Small Sensor Integrated
Hub Bearings

LiE-So @R AR
NITRFPUVT

It allows for the detection of wheel speeds at a
resolution of 40 times maximum that of
conventional types, detection of slight
movements of the tires in a few millimeters, and
contributes to functional advancements and
improvements in safety, such as slope start
assist and vehicle control at very low speeds.

HERLEERARA0B D) #ERE T DS ERIFR 2 O AE
EL I A THEmMDMENZRA TE  RBFET >
AN IR COEMGERE HEEDEEL PR
2@ _EICER.

BEERIBRIG/N I NP UV T

Improved the resistance to muddy water,
fretting resistance and indentation resistance,
allowing use in severe environments, which was
realized by applying a newly developed seal,
grease and a special bearing internal design.

FRRFEDY — )L TU—RX RIS EZAIBERETD
BAICKY MRKME T Ly T+ > 7. ER
2R S U BESREER IS .

Advanced Drive-Shaft Modules

PRNVAR RSA4TVvTb
EJa-l

The Advanced Drive-Shaft Module uses the
“Press Connect Spline Hub Joint” on the tire
side achieving lighter weight and higher
performance. Meanwhile, the differential side
features “EBW Driveshaft” that connects CVJ
with precision Electron Beam Welding.

A VRICERSE. BURER S UAIRINATSA
INT VAN TIORICRT LB ZEFE— L
BIECERECESUEBWRS A Ty vIhE
HAEOEIEEY21-ILER.

BE3tHINIRFUYT

Achieved a drastic reduction in the weight and
improved yield by reducing the machining
portions using optimal profile designs taking
full advantage of the CAE technology and
advanced forging technology.

(Weight comparison with conventional type:
Reduced 10%)

CAERIM ZERE U IR RB LR EH P BRI G
Bt 72 AW TE A0 T BRI D HIRC KW L KB 7R
BR{CSEI[ LZER,

(BRE{LHEREL 1 10%HIR)
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Seals for Variable Valve Timing

AENIVIIALZVTRY—IV

Both sintered seals and resin seals have
excellent sealing characteristics by high
precision and wear resistance.

BEfsRY — )L BIIERY —)LEBICEEEILIC
SUBNICY—)UE MR ERIR,

Buttress Thread TypeChain
Tensioners

fEERbXF—Frvar

A chain tensioner that contributes to
reduced engine starting noise through the
seamless “No-back” mechanism.

RS/ — /N IEBICKY, T Y VBB
DESERICEmMIZFI—rT VY3,

Fl
N
\2'

Full Complement Needle
Roller Bearings for Rocker Arm

OvAh7 — LRI 3R 285
Full complement needle roller bearings for rocker
arms that contribute to improve in fuel efficiency.
OvAZ —LAICHRTIZI A T8N &5 7= B
[ON - ulf=r:) 8




Split-type Needle Roller Bearings
for Engine support(Camshaft)

Ball Screw Units for Continuously
Variable Valve System

ERAENIVIEERAR-ILRL1IZYr

A ball screw unit that effective to power
saving and high response in continuously
variable valve systems.

EFEOENILTEEDEEN. AU ARV RICE
g dh—ILRUI Tk,

IVIVAGERX=—RILE#EZE DN LY+IMA)
Needle roller bearing offers improved efficiency for camshaft

support. Two piece split design facilitates assembly.

TUZRODE RN GRZRBL TEME{EZR ) DAY v T
THFEANDEAZE T EICUE Ul COER DB CRIER 7V
23V DIEFNTIAE,

Built-in Pulley Auto Tensioner Units

T-UARBEA - FYYaF1yb
Incorporates the world's smallest hydraulic
auto tensioner inside the tension pulley.

FrvavF—UCRES NIRRT A XD
HEXA—hT Y37
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Low Friction Thrust Roller
Bearings for Compressor

av2LvyH
BOUTYaVRASAM A5

Low friction thrust roller bearings enhanced to
withstand poor lubrication conditions such as
those found in A/C compressors.

IV Ly REOFRFEEBREFICHINUIE
TUT23VAS AN AR,

Swash Plates for Compressor

IV Ly YRR

The swash plate that can be used under the
condition of high surface pressure and lean
lubrication because of the high performance
resin coating on the metal plate.

EENOBMAERE D —T VLK) BEE.
TERIBRM NICHBUIZRIR,

AcCcessor

R

Compact Clutch Integrated Pulleys

High-Temperature and Long-life
Bearings for Alternator

Drawn Cup Needle Roller
Bearings for Compressor

NI SYyFAHRES—V

A pulley for alternator clutches that maintains
a high torque capacity in a compact and
lightweight body.

BNLIBEZHIFL TN - B8 ZERRLICA IV
IRx—IFRITSVFNES—Jo

Seals for Compressor

FIIx—9IHRERENIHZ
Long-life bearings suitable for use in high
alternator temperatures (180 ).

IS x—9 DEiRE (180°C0) (BG UIckF
=,

Low Section High Strength
Press Pulleys for Engine
Accessory Belts

IV VYRV TIVEEHIRE 28052
Drawn cup needle roller bearing enhanced to

withstand poor lubrication conditions such as
those found in A/C compressors.

IV Ty B RBDFTEEBREICH .

High Speed Rotation Ball
Bearings for Pulley

VLY RY—-I
Low aggressiveness to surrounding
components made of aluminum.

7 IV=ROBFHEERS RS0,

IVIVHENIVAA
[EMfESEE VATV

High load capacity press pulley by shape
optimization and press process improvement.
RBEEREETE T U AR M D RITKY i
FEME_ EERRBUE VAT —U,

RPAREEIEE M [ B SRRl —B

SR D —U RS2

Internal bearing design and structural
components optimized for outer ring rotation
up to 20,000 min-1.

RN RT PERE RDRE(EICKY . SHRD
5 C19/™I(220,000 @855 TR RO Ao



Drawn Cup Needle Roller Bearings
for Throttle Body

Z2O0YMULNIVITBY TIVRZEHR T 28052
Optimized compact design with seals.
V= )UFECBEDST VNIRRT T A VDY TIVEEHR T 285,

High Density, High Strength Sintered Gears

AI—-9E-IRREE SEERETV

These High Density, High Strength sintered gears are achieved
through our proprietary manufacturing method and the use of an
original material that employs metal-alloy powder.

BEEHZERVCEBEM N CIRBDORETEBE - BREDREEF 7
ERIER,

Double Row Ball Bearings
for Electromagnetic Clutch

Resin Sliding Bearings for
Electromechanical Water Pump

Hh—I7AVEHISvFREY S

Auto Tensioners with the
Variable Damper Mechanism
for ISG-Equipped Engine

BE)V+—9 - TREEHS
Excellent friction and wear characteristics in water.
KPP TOEREFEREICEN D,

BEARPHITE CL for Starter Motor

AI—=IE—IRARTI7ArCL

A thin copper layer on the surface for
outstanding sliding characteristics and
excellent wear resistance.

REICHBZEZ(EY BN DSBS M EREE
ZRIE,

ISGE#T VYV REAES VIR
F—bFvvar

Auto-Tensioner with the variable damper
mechanism using hydraulic pressure and a
coil spring can contribute to low fuel
consumption in a steady drive and prevent a
slip between a belt and pulleys in engine
restart after an idling stop.

SHESERERAVCTZES Y HEIC LT ER
EEROEMRECTML. 7RV T Ay T
DITVI VBRI —NEDRIVNET—URITDR
UwEBAIELE T,
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Thrust Roller Bearings for
Eccentric Rotation
(Low cross section type Low Friction Thrust
in radial direction) Roller Bearings
ROMINEFADERIER 5 A M 5885 BEOUT23VASAM 355
Unitized thrust roller bearing with geometry which Thrust roller bearings with optimized
allows small amount of eccentric motion that can contact between roller and cage pocket
be present in torque converter applications. for improved efficiency.
=fI—FEEN DRAAMES S ZIX . RO DR CHERFFGDRBEHETUERICK) AETUD
EENCHINUIE RS AN 28052, 2aVERBUCAS AN 28R,

Automatic
Transmissi

F—=MFVYI P AIYay

>k ULTAGE is the name for NTN's new generation of the world's highest standard of bearing series, and expresses the “ULTIMATE” performance on any type of “STAGE".
¥ ULTAGE(Z LT =) 3. FmfEER T 5 [Ultimate] £ 5k 2I5E COERZRK T 2 [Stage] I EH B 12iE5E C. ttRREKED B HFHRMZ DOV — TR T,



Sprag Clutches for Stator of Torque Converter

NMVIAVYN=-IRRTSITVITATSYF
Sprag clutch which realized low friction when idle running.
ZEFDEIVI V3V ERRUCRA T ST 094 TS5y F,

ULTAGE Tapered Roller Bearings
for Automotive Application *

BEEA7ILT—IHTVHHE -

Optimizations made to the rolling contact surface shape of
the rollers, and the sliding contact zone between the rollers,
inner ring and cage realize the world's highest level in
high-load capacity and high speed rotational performance.
CAGBERIR P TAENEGH ML ORERED T NUZEMEBEIRO
RELICK WRESKEDSEHEE RO ZERIT.

Needle Roller and Cage Assemblies
for Planetary Gear

TSR IUFXT RIREEHEHIRTS
Optimised design to withstand high speed rotational
conditions of a planetary gear application.

BROEGICHGUIE SR UF T ERTAROEHZ,

BEAREE Seal Rings

WAV VI s

Resin seal rings with low torque, low oil leakage
characteristics.

EMLD B 1 VU DR EE I DR —ILUY T,

Long-Life Series TAB Bearings

REGYU—XTABE#HE

NTN succeed to enhanced structure toughness and achieve
long life without surface hardness reduction by special heat
treatment and selection of material.

FERELIR N O B ODEE IC K REEB O 4 7S5, REE
ErElsgIchUmWEREURFhEU,

HK-F Type Drawn Cup
Needle Roller Bearings

TUE7 LV TIVENS

Bearings that deliver 3x the longevity and 1.5x
the acceptable static load rating compared with
conventional drawn cup needle roller bearings.

ROV IIWEZ—-RILO—-SRPUV I (THAN
FFn C3ME AR EAEREC 1. 5B ERIR,

Minimized Cross Section Drawn
Cup Needle Roller Bearings

{EBRE S TIVAZEHAC 28052

A 2-mm radial cross section rolling element
bearing which decreases friction compared to a
sliding bearing.

2mMmEFE COMISHTRETH Y I NUEZHS
DEERAICKITVIT Y3V K.

20



Product lineup for internal-combustion vehicles Ml T EClr TR vies=

21

Needle Roller and Cage Assemblies
for Idler Gear

74 RS RRIFSEAEHIRIS

Needle roller and cage assemblies with
light-weight,compact,high load and high rigidity.

B8 -1V/\Uh BEEEECHEOB VRSN EIHRI S,

Manual
Transmission

VAT W bV ARIVaY




Machined-ring Needle Roller Bearings

for Shaft Support

Vv I MRV VY RIEHRC 285

High-load-bearing capacity and cost competitive

bearing for transmission.

BARSELIANEMITE NSV RAZIVYIVAE

PRI L

Linear Ball Bearings for Shift Rod

HK-F Type Drawn Cup
Needle Roller Bearings

YI78OvRRAYZZR=ILARTFVY T

Bearings allow linear and rotational movement which
provides smooth gear shift operation.

BENUOEES CHGL DIV TRFIVID

T4—UV T 'Y R—k,

Long-Life Series TAB Bearings

REGYU—XTAB#S
NTN succeed to enhanced structure toughness and achieve

long life without surface hardness reduction by special heat
treatment and selection of material.

FRBILIE R UM EIDBREICKIREBRBONEZSH, KE
EEEELSFICRRUBVERCURSTE U,

Ultra-low Friction Sealed Ball Bearings
for automotive transmission

rSURAZvvavH
BEIVUI V3 Y-t E#E
The ultra-low friction seal with a proprietary shape realize a

low friction. (Friction comparison with conventional
type:Reduced 80% (max))

HERRKOBETIVI Y3y —)VERALIETUI Y3V
KR, (HHERLEBOW R <RA>)

TUE7 LY TIVESE

Bearings that deliver 3x the longevity and 1.5x
the acceptable static load rating compared with
conventional drawn cup needle roller bearings.
ROV Z—RILO—-SRFUVTCHER
FHin CIB HABHEBTEC.5BZRER,

Long Life Ball Screws

REGN—ILRL

The ball screw which realizing longer life, small
size, lightweight for electric actuator of the
engines and the transmissions.

IVIVPRSYAZYYIVDEEH 7 IF1T—
IRAELT, B /N BELERRUR—/L
1l
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Machined-ring Needle Roller
Bearings for Shaft Support

v INERFRAYVYY AT 28015
High-load-bearing capacity and cost
competitive bearing for transmission.
EEESELIAMZMIS BNV AZYY3Y
R 7=,

CVT

Needle Roller and Cage Assemblies
for Planetary Gear

FIRIVFT BIRFFEMERIRIS

Optimised design to withstand high speed rotational
conditions of a planetary gear application.

BROELISNIR U PSR I UF T ERERO#Z .

. Long-Life Series TAB Bearings

REGYU—XTABE#S

NTN succeed to enhanced structure toughness and achieve
long life without surface hardness reduction by special heat
treatment and selection of material.

FFREB R UM EI OEE (LK RBEB O 4 ZFH, KE
BEEZELSTICRRUBVE—BIEURShE U,




ULTAGE Tapered Roller Bearings
for Automotive Application

BEER7ILF—YETV RS

Optimizations made to the rolling contact surface
shape of the rollers, and the sliding contact zone
between the rollers, inner ring and cage realize the
world's highest level in high-load capacity and high
speed rotational performance.
CAERBERIR P TAENTwH R RIS EDITNUE
ABMERORBLICK) MRESKEDSETFSE
CEROER4REERER,

Thrust Roller Bearings for
Eccentric Rotation

(Low cross section type
in radial direction)

BEAREE Seal Rings

WAV VI s

Resin seal rings with low torque, low oil
leakage characteristics.

BNVD AES A VU —D Rt =B 9 Sialsss —
>,

Ultra-low Friction Sealed Ball
Bearings for automotive
transmission

{RiC I E T AR RRE
AS AN BENE

Unitized thrust roller bearing with geometry
which allows small amount of eccentric motion

that can be present in torque converter
applications.

=U—FEEN OREABMES S ZIA . FoD

EECHILUICAS AN 2815,

rNSVA=vYavH
BEIVIYavY—IUItE#Z
The ultra-low friction seal with a proprietary
shape realize a low friction.

(Friction comparison with conventional
type:Reduced 80% (max))
HMERROBIE IV Y3y — )L ERBL KD
U3 7ERE, (SHHIERE80%E <fRA>)
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Interior

TL—%-RAFTYULY R

Brake-
Steering-

Full Complement Drawn Cup Needle
Roller Bearings for Seat Slide

PRIEARERIEE M (J G BRIRI—ES

Y—bhAS1FH
BRIy TIVREPRC 285

Bearings with pressed outer ring which offer high
reliability and strength.

DRNEEHEMEICERL. T RREERRUIC VAR
SEm7z(EH.

Deep Groove Ball Bearings for Seat Slide

V—bPRASA FRAFRBEWZ

Secure the strength of the outerring by increasing the
thickness.

Nz ERIEUBEZERUIC,

Clutches for Seat Lifter

Y—=NITIRISVF

A clutch that enables completely seamless seat
height adjustment via easy lever operation.

BUOUN—BECY—MNECZERIEI AR TE2I 5V T,



Mechanical Clutch Unit (MCU)
for Next-generation Steering

SRR FFUIITEAAAZAIL
I735wFI1=vyMMCU)
The NTN mechanical clutch unit consists of a roller

two-way clutch, an electromagnetic clutch and a
mechanism that converts the linear motion into rotation.

2ABO-373vFEBYWI YT BRUBE-OHER
BBZEGDEIENTNIRBE DD 5y F s,

Needle Roller Bearings for
Antilock Brake System Pump

ABSiKY FRHAC 852

Bearings offered with solid-type or press-type outer ring.
VUWREE FURE DN ST,

Ball Screw Drive Modules
for Electric Hydraulic Brake

EEhEIL—F+H
R—ILRRUBEEIEY 2—Ib

The ball screw module which can be applied to the
electric brake servo systems to regenerate electricity
efficiently.

B R—IRQLZEIZyME MELLKBRZONT 2EE
Y—RIV—FIYRTLICBATERPIF 1T —IH#iE,

Thrust Roller Bearings for
Electric Parking Brake

BEN—FVITL—FH
ASARZ B2

Thrust Roller Bearing that increased load rating
and dent resistance.

EREELMEREZE LS BAS AN 28R,
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Motorcyc

—iR/E

Buttress Thread Type
Chain Tensioners

PRI I B SRR —E

el F—Frvar

A chain tensioner that contributes to reduced engine
starting noise through the seamless “No-back” mechanism.

FRERRE/ — NI BRBICKY . TV Y VIR DR SEEIC

B —rrryat,

Ring Type Chain Tensioners

UYIRFI—VFUvar

A simple mechanism chain tensioner that employs rings.

UYL R2EHHEDFT—T V3,

Full Complement Needle Roller
Bearings for Rocker Arm

Needle Roller Bearings with Solid
Grease for Swing Arm Pivot

Ball Bearings with
Pressure-Resistant Seal

Ovh7—LH
HBTAR IR 25

Full complement needle roller bearings for
rocker arms that contribute to improve in fuel
efficiency.

OvA7 —LRICHTZI A TOEH &S 78
UL REE EICER.

AL VTP —LAKRVIL—T

$HRT 282

Long life bearings with thermoset lubricant to
reduce leakage compared to conventional
grease.
TEROBEBH LV ORETDTENDBRVEE L
BRBAIZfERL. BEEamZn L.

MHEY — LT EEHZ

Ball bearings with a built-in seal that tolerates
high external oil pressure.

BLEBBEEICTH R 5 — )L ZRE U T8,



Low Friction Deep Groove
Ball Bearings (without Seal)

HRRE VI Va Y RE RS

Deep groove ball bearings without seal- this type of
bearings has a low friction retainer, which enables a
reduction in oil shearing resistance, and so offers
superb low friction.

E7UTYaVRE S DRAICKY SHOBRIIEHUERIC
FBETVI Y3V ERBUCRBIERE TR

Needle Roller and Cage Assemblies
for Connecting Rod Bearings

ARIT T« OYRRARESEGEHIRTS

Enhanced design offering a high rigidity cage and special
surface treatments to help prevent seizure.

REFE AN S < THEHT SRHEIC B3R,

®

Driveshafts for ATV Mechanical Clutch Units
ATVERARSAITV+Th AAZANWISyFI1=vhk(MCU)
Driveshaft consisting of lightweight, compact 4WD to 2WD selector for ATV. The clutch unit
constant velocity joints for ATV, is designed to be much smaller and able to

) . use at large torque. Achieving excellent
ATVAHOEE - JV/VINIERY 34 VN THER response by controlling a mechanical roller
SNERSATIv TN, clutch with an electromagnetic clutch.

ATVE2WD—4WDDEIE T SvF . i

: O—372vFZEBWISYFICTHIEITBIE
DOJ for Multipurpose T IV AT BN RS EERUL
off-road vehicle OSyF,

B4 70— rEmAESADO)

Plunging type CVJ with 39deg. maximum
operating angle which corresponds to higher
driving performance of multipurpose off-road
vehicle (The world’s first).

B4 70— REMOETHRE— — RSB UIZ
RAFEA39ED UL SEINCVI (H5F74]) .
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NTN Global Network
for Automotive Business

EUROPE %4

[

Automotive Sales Offices

Automotive Business HQ.

TaiyoseimeiShinagawa Bldg, 2-16-2 Kounan,
Minato-ku, Tokyo 108-0075

Phone : +81-3-6713-3666 / Fax : +81-3-6713-3626
[SEIEE=E SN

T108-0075 RREBEXBE2THI16&E2S

Kbzt el

Phone : 03-6713-3666 / Fax : 03-6713-3626

ESENS I h

T108-0075 RREEXBRE2TE168E2S
KbBLEdGR) L1508

Phone : 03-6713-3605 / Fax : 03-6713-3685

FHEEENEH

T320-0026 HhiRRFHM=mHEEHE) 1 TE1HE1S
FEETOLIN T2 7 4k

Phone : 028-333-9016 / Fax : 028-333-9020

LRI BENE Tt

T373-0851 BHRAMHMAREE 1220-1
FH/NKEEIL3F

Phone : 0276-30-0115 / Fax : 0276-45-0062

RBEEER T

T446-0056 EHRLHH =TI 1 THA4SEM4
HIY—EIL6k

Phone : 0566-72-2030 / Fax : 0566-72-2420
PRN=E) T

T430-0928 ##ESEEAATRRARER11081D5
RS —EHEEEIL 7R

Phone : 053-454-2586 / Fax : 053-454-2589
APREE)EZ T

T550-0003 AFRAFAMRAEXREIE1 TE3E17S
Phone : 06-6449-6711 / Fax : 06-6443-1578

IN=ISEEZas

T732-0824 LERILEMEXNEGE1 TE2E 195
UGAVIIN=V ]

Phone : 082-568-5912 / Fax : 082-568-5913

U.S.A.

NTN BEARING CORP.OF AMERICA

1600 E. Bishop Court, P.O. Box 7604,Mount Prospect,
IL 60056-7604, U.S.A.

Phone : +1-847-298-7500 / Fax : +1-847-699-9744

Canada

NTN BEARING CORP.OF CANADA LTD.

305 Courtneypark Drive West, Mississauga,Ontario,
L5W 1Y4, Canada

Phone : +1-905-564-2700 / Fax : +1-905-564-9023

Mexico

NTN de Mexico, S.A.
Emilio Cardenas No.158 Apdo.124, C.P.54030,

Tlalnepantla, Edo.de México, Mexico

Phone : +52-55-5390-1133 / Fax : +52-55-5565-8545
Brasil

NTN Driveshatft do Brasil

Estrada Municipal, 400 Bairro Jardim Santo Afonso,
CEP 07215-040, Guarulhos-Sao Paulo, Brasil

Phone : +55-11-2085-5000 / Fax : +55-11-2085-5099

R\Y

France

NTN-SNR ROULEMENTS

1, rue des Usines, BP 2017, 74010

Annecy Cedex, France

Phone : +33-4-50-65-30-00 / Fax : +33-4-50-65-30-88

NTN TRANSMISSIONS EUROPE

Z.A. des Tremelieres Communaute Urbaine du Mans
72704 Allonnes Cedex, France

Phone : +33-2-43-83-9000 / Fax : +33-2-43-83-9030

Germany

NTN Waelzlager (Europa) GmbH
Max-Planck-Str. 23, 40699 Erkrath, F.R.Germany
Phone : +49-211-2508-0 / Fax : +49-211-2508-400

NTN Antriebstechnik GmbH
Buschstuckenstrasse 6, D-39638 Gardelegen,
F.R.Germany

Phone : +49-3907-777-0

UK

NTN BEARINGS(UK)LTD.

Wellington Crescent, Fradley Park, Lichfield,
Staffordshire, WS13 8RZ, UK

Phone : +44-1543-445000 / Fax : +44-1543-445035



JAPAN .

Thailand

NTN MANUFACTURING (THAILAND)CO., LTD.

111/2 Moo 4, Tambol Pluakdaeng, Amphur Pluakdaeng,
Rayong 21140, Thailand

Phone : +66-38-955-185

NTN BEARING-THAILAND CO.,LTD.

29th Floor Panjathani Tower, 127/34 Nonsee Road,
Chongnonsee, Yannawa, BANGKOK 10120, Thailand
Phone : +66-2-681-0401 / Fax : +66-2-681-0409

India

NTN NEI Manufacturing India Private LTD.

Plot No. 131, Sector-7, HSIIDC Growth Centre, Bawal Distt.
Rewari, Haryana-123501, India

Phone : +91-1284-264191

NTN BEARING INDIA PRIVATE LTD.

SPIC Annexe Building, 2nd Floor No.86, Mount Road,
Guindy Chennai 600032, India

Phone : +91-44-33707700 / Fax : +91-44-33707701

Indonesia

PT. NTN BEARING INDONESIA

MidPlaza 1, 7th Floor,JI. Jend. Sudirman Kav. 10 -11 Jakarta ,
Indonesia 10220

Phone : +62-21-5707676 / Fax : +62-21-5707699

Malaysia

NTN BEARING-MALAYSIA SDN.BHD.

No.2, Jalan Arkitek U 1/22, Section U1, Hicom Glenmarie
Industrial Park, 40150 Shah Alam, Selangor Darul Ehsan, Malaysia
Phone : +60-3-55696088 / Fax : +60-3-55690200

Singapore

NTN BEARING-SINGAPORE (PTE)LTD.
No.9 Clementi Loop Singapore 129812
Phone : +65-64698066 / Fax : +65-64695400
Korea

NTN KOREA CO.,LTD.
10th FI., 124, Sejong-Daero, Jung-Gu, Seoul, 04520, Korea
Phone : +82-2-720-3666 / Fax : +82-2-720-3669

AMERICAS

[l Headquarters
it

© sales Office
ARFEHLR

. R & D Center
o THRRaFEMLR

@ Production Plant
EERR

@ Investment Corporation
gt

China

NTN (CHINA) Investment Corp.

No.6 building No.1666 Nanle Road, Songjiang Industrial Zone,
Songjiang, Shanghai 201611, China

Phone : +86-21-5774-5500 / Fax : +86-21-5778-2898

NTN CHINA LTD.

Room 2003-05, Park-In Commercial Centre, No.56 Dundas Road,
Mongkok, Kowloon, Hong Kong

Phone : +852-2385-5097 / Fax : +852-2385-2138

Shanghai NTN Corp.

No.1666, Nanle Road, Songjiang Industrial Zone, Songjiang,
Shanghai 201611, China

Phone : +86-21-5774-8666 / Fax : +86-21-5774-8555

Guangzhou NTN-Yulon Drivetrain Co., Ltd.

No.11 Jun Da Road, East District of Guangzhou Economic
and Technological Development Zone, Guangzhou,
Guangdong Province 510530, China

Phone : +86-20-8226-6458 / Fax : +86-20-8226-6937

Xiangyang NTN-Yulon Drivetrain Co., Ltd.

No.36 Shenzhen Ave. Shenzhen Industrial Park,

Hi-tech Development Zone, Xiangyang, Hubei 441000, China
Phone : +86-710-2828836 / Fax : +86-710-2828936

NTN-RAB (Changzhou) Corp.

No.200 Chuangxin Road (Electronic Industrial Park),

Xinbei District, Changzhou, Jiangsu Province 213031, China
Phone : +86-519-8302-8880 / Fax : +86-519-8302-8800
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