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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
N TP ORIEEET 21— UL

Low fuel
consumption - Electrification  Low friction Light weight
BB = NN =

EE(t KIUTv3 L B8t

Helping to make more environmentally friendly cars by advancing
electrification and developing products for electric vehicles.
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Driving assist , ) , . .
FE Automatic braking  Steering assist ~ Sensing technology

SEIAVES BV A ANk T}

Contributing to safety and dependability in the mobility society with
sensing technologies.
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Better driving 3 OO oy
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
GENS3 Hub bearings
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Hub Bearings

NIRPYVY

In the early 1980's, NTN was the [rst 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 ef[Clency, with
examples including bearings with integrated ABS sensors and modularization with driveshafts.
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Driveshafts
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In 1963, NTN was the [rst 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 ef[clency.
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Advanced Drive-Shaft Module

FRINVAR RSATSvTN €ED2—Ib

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 ef[Ciency.
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Products for Electric VVehicles

EVElF &

In-Wheel Motor System *

AVRA—IVE—IVAFTL*
Compact and light weight In-Wheel Motor
integrated with Parallel shaft gear reducer.
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eeting the development requirements of
eXt- generation vehicles with more safety and comfort.

ackle severe global warming, electric vehicles which does not emit COz2 are getting popular.
ith our bearing technology for next generation EV small high performance motors, NTN
module will support “Drive”, “Turn”, and “Stop” of electric vehicles.

Electromechanical Brake System
~ with Parking Brake *

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

BhE. SRR T U—FhlH ceetn EICEm.
N—=F2TTU—F 1y ZERNHE.

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

EV-HEVRZ V- HEEER ST
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.

R ERIRZRBEEUICBER RS CSEQE TD
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Two Motor on-board Drive System *

2F—9FVIR—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 DDTE—IZHA . ETREICHU TEGDERENHZ BRI CHEH.

Hub bearings and Driveshafts

NITRFUIITERSAT I+ T

; Hub bearings support the rotation of tires, while driveshafts transmit power
G from the motor to the tires.
AR - » . = s
o IAYDOEREZ A DN\ TRXFUY T EE—IDIETA VIHURET DN T v,

%k Please note that the contents of products under development are subject to change without notice.
¥ BEEBERICOT BHANBEFERKEEIZHENBUFTDT. FHTTELIISL,

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

EV-HEVARZE-BETVUTYavREEHR

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).

B REFEE DIRAICKY . dmnfE160H D& U GHOEHES
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Products for Electrification
EEbX R o

BHE 1L

Electric Variable Valve Electric Oil pump SP motor
Timing Control P

S —— EFA IRV T SPE—9
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 ISV RABRE-YVU—X

v SESFBEN REICHIT,
SPE— 9 PEHICKHELOHERE FEFBIEIREIHIL
EEL-ORRFIF1I-5,

Electric Motors
Brushless DC Motor Type SP *

EHE—%
BLDCE—% SP(xzE—)*

Selectable power and size for various needs
BLVW=—XICHo>7=HNTI X

The BLDC motor that can be used as a rotary BRT . BE7IF1I—9EULTHERTRER.

actuator for various applications TSYURABERE—Y SP(TAE—). B (R —)b
by customizing the combinations of linear drive, 15, T RURL) ZLMEIFESHEHAITA R
LS. SHBLBT FUT — VIV ITHICEET .

¢50mm ®100mm

Examples of Application
ERAI




Rear-wheel Independent
Steering System *

ERMTERY AL

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

VI —EBEIATDIAFT UV TV
T LT EERI DB AEHIEICKY
BETHREZRE Lo

Electric Motor and Actuators
Coaxial Hollow Shaft Type BII *

EHE—R - 7IF1I—42
E#ichZe4 4 7 BII(t—2U—) E&H7IF21T—9 *

%X;;;‘up'es of Application Making Linear Actuators More Compact
= EHFIF1I—RICaVNIMEE

The lineup of the BII series is available to be T>I>p=wyay JU—FREDIVR—
mounted directly on components such as ZYUNCEEYYYNEEZUREBI (E—2
—_— engines, transmissions, brakes, etc. U—)o U#BIFDBLDCE—S (SPYU—R)D
SL—%/ To downsize the actuator, components are theesl B A L0 S MEB S E T,

et assembled in the hollow space of SP motor.
J5vF1>rbkO-IV Bl

70mm 100mm J 9100mm
Linear actuator with the ball ¢

screw in the hollow space of SP

Brake /
Clutch Control BII

motor.
SPE—9hZEHICR—ILRALZE
BUICEEE -5,
EELERL 7T 1T BIR BIIH BIW BNFS (Feed Sorew) BIIL (SPM) BIIL (IPM)
BIINFS (£01aL)
Electric Motor and Actuators
Parallel Shaft Type BI*
BEIE—X-7UVF1I—4
T{F4A 7 BI(E—v—) BEI7I7F1I—5 *
Diversifying Linear Actuators
Shift control BII EHE7I/F1I—-RICSHENEE
< o The lineup of BII series is suited to TU—FPYTRIVMO—)LOEBEELREC
Y2783 b0O-IV BI electronic control of brakes, shift controls EATAEGBI (B —Y—) RS B AN
Lightweight case made of resin and other similar applications. ﬁﬁj{:f‘gﬂg%_jj“yayt L4 —2RIC
Can be used for various BASNBTA Vv TFELE U,
applications with reduction gear
and reverse input prevention
mechanism.
RIiERY \DY VT RAIC LB EEE
F T RRMERE 55\ SR LA = !
FYaVELT S FE B AL T
S(\jm R = M WAABALE L= v Prevention Mechanism

R L= IMT
WAL 2w MY

%k Please note that the contents of products under development are subject to change without notice.
X HRBRICOE. BHENSZEFTER<EEIIHENBIFTITDT. FHI TRV,



Product lineup for internal-combustion vehicles el ozt ik
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Product lineup for internal-combustion vehicles et o =R ik

Drive Train

A v N P2 %

Driveshafts for front

JOYRARSAIT Vv T

Constant Velocity Joints
for Propellershaft

ONRSYvI8NEH
ERIar Vb

Monoblock Hollow Shafts

— BRIy v T

Lightweight Driveshafts for rear

UVRABERSAIYvIk
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Spider for Cross Joints with
Drawn Cup Needle Roller Bearing

JORVIA Y NHRAINA I =V TIVREEIRT 280152
Maintenance-free bearings that deliver high reliability.
BREtE T ZHICHERUIAY T F VA TU—085,

Constant Velocity Joints for Propellershaft

Constant Velocity Joints
for Driveshaft

FORSYvIMRAFRI A Vb

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

EROER COFERICEULERE JV/VINIERY3A Uk,

Plunging Joint Fixed Joint

HEDJ HEBJ

HETJ

HLJ

Advanced Drive-Shaft Modules

PRNVZAR RSLT+Th €Vl

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.

IAVRICERE, SHAER TURIARITNRTSA VN TI3A VN T
RICAT ABRZBTE— LB CERBEEGUEBWRS A T4 D

NEEHEDEEEY 1—ILE&R.

RSALITV+TMA
E;:RIa1 Vb

Lightweight, compact, high
performance constant velocity joints.

BE-IVN\IMEBHREERRETS
FERIa1 Vb,

Fixed Joint

EBJ

vuJ

CFJ

Plunging Joint

EDJ

ETJ

PTJ
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Axle -

IR

SRirRI—Es
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GEN3 Hub Bearings for
Driven Wheel

ERENEmAREIML NORFUYT

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.

BEANORIFFEBRZR - SimE—FEL. Bl

DB I THZE _EUIERENERAE 7O A IVER
DERBE Do

GEN3 Hub Bearings
for Non-driven Wheel

eEhERABE M NTRFUYT

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.

BEIANOERUMFEGRZEA - SEmE— A EL.
EBIADHEH I T ZER EUIcieEimma 7o
2R OERED.




B

GENL1 Angular Unit Bearings

B2t

GEN2 Hub Bearings for
Non-driven Wheel

GEN2.5 Roller Bearings for
Driven wheel

F1H 7oF2151-yMRTFUVT
Contributes to improve assembly easiness at

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

AVF—-T7OI =D EH =L v MEL.
¥—)L7ZNE Y H5E CEMNDHEHIITHE LIS
aifo

E3H

Low Friction Hub Bearing I

itSmAB 2L NTRFUY T

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.

FH1EAN SEMNDEN IS ERZENE—1F
LI BF T EMNDEH L THZESICE LU,
BE-/NUEZERIR,

GEN3

E31

Hub Bearings for Severe
Environment

ERENERFAESE2.5tHX O—S~XFUY T

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

FAMRO—SRPUYITEZNT LHEHFEDE B
EANDHEHIL TG EICER.

E31

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.

FRFROWMZIU—2EY— )Ly SRBEEAD
WUNFMLIER O SRR U—RDE
T kY EERHRF DI Z KIBICERL

3L
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Wide-Range High-Resolution

Small Sensor Integrated
Hub Bearings

LiE-EEEINBE Y Y AR
NIRFPUDD

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 milimeters, 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 D E &R Z O AL
ELIA HEmMDMENZRA TE  RBFET >
AN IR COEMGERE HEEDEEL PR
2@ _EICER.

BERIERL/NITRFUVT

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.

FHFEDY—IU TU—R R NERERET D
BAICK MERKME T Ly T+ > 7. T ER
MzE LS OBEERRERCH T,

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 VRIICERSE. SURER S UAIRINATSA
YNTIIA VN FORICRAT LAPEEFE— L
BECEREIESUREBWRS A Vv I
HAEOEIEEY21-ILER.

BE3tINIRFUYT

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 Z SR B U R RB LR EH P BRI G
Bt 72 RV B0 T BRI D HIRC KW L KB 7R
BR{ECSEIE LZER,

(BRE{LHEREL 1 10%HR)
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Product lineup for internal-combustion vehicles et ok =g i1k

Seals for Variable Valve Timing

aENIVIIALZVTRY—IV

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

By — )L BIIERY —)LEBICEIBEILIC
SUBNICY—) UL MEFMT ERIR,

Buttress Thread TypeChain
Tensioners

RERURAFI—Fvar

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

RS/ — /N IEBICKY, TV YV IRBE
DEBERICERIZTFI—rT VY3t

Full Complement Needle
Roller Bearings for Rocker Arm

OvAh7—LARI3RHIRC 285
Full complement needle roller bearings for rocker
arms that contribute to improve in fuel efficiency.

OvA7 —LBICHRI 294 O 2z EA
L. & m LICEBt.
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Split-type Needle Roller Bearings
for Engine support(Camshaft)

Ball Screw Units for Continuously
Variable Valve System

ERAENIVIEEAR-ILRL1IZYr

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

BHROZE/NIL T EEBOEEN. BUARYRICE
B 2R—ILRb1Zvh,

IVIVASER=—RIVEZ (ALY T M)

Needle roller bearing offers improved efficiency for camshaft
support. Two piece split design facilitates assembly.

TUZRODE XA GRZ AL TEME{E 2R DAY v T

THFERANDEAZE T BEICUE LT, COER DB CRIER 7V
2avVDIERH TIAE.

Built-in Pulley Auto Tensioner Units

T-UARBEA - FYYaF1zvb
Incorporates the world's smallest hydraulic
auto tensioner inside the tension pulley.

FrvavF—UCRESNHRRNT A XD
HEXA—hTrY3T
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Product lineup for internal-combustion vehicles
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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 Uy REOFRFEEBRFICHINUIE
TUT23VAS AN 5,

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.

EENDOBMAERE D —T«VIICk) BEE.
TERIBRM NICHBUIZRIR,

ACCeSssO

R

Compact Clutch Integrated Pulleys

High-Temperature and Long-life
Bearings for Alternator

@Q@

Drawn Cup Needle Roller
Bearings for Compressor

RPAREEIEE M [ B SRR —BS

BT SyFHES—Y

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

BNLIBEZHHL TN - BE8ZRBLICA IV
IRx—IRITSVFNES—Jo

Seals for Compressor

FI9 x—IHRBRGHHEZ
Long-life bearings suitable for use in high
alternator temperatures (180 ).

FIVY x—9 DEiRL (180°0) (BG UIckF
=,

Low Section High Strength
Press Pulleys for Engine
Accessory Belts

VLY RY IV 285
Drawn cup needle roller bearing enhanced to

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

IV Ty BB OSBRI,

High Speed Rotation Ball
Bearings for Pulley

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

7 IV=ROBFHEERS RS0,

IVIVHENIVNA
[ERfESEELAT—-U

High load capacity press pulley by shape
optimization and press process improvement.
BBt E U AR BT DL RIC K. i
EME_ FERREUE VR T,

SR D —U RS2

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

HRWERRTPERE RDRE(EICKY . SHmD
5 C19/™I(220,000 @855 TGO Ao
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Drawn Cup Needle Roller Bearings
for Throttle Body

Z2O0YNUVNILVT RV TIVREEHIAC 28052
Optimized compact design with seals.
V= )UFECBEDS T IVININT T A VDY TIVEEHR T 285,

High Density, High Strength Sintered Gears

A9 —-9E—IRAREE BRERET P

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.

BEEHZERVCEEM N CRBORETEBE - BREDREEF
ERIR,

Double Row Ball Bearings
for Electromagnetic Clutch

Ao

Resin Sliding Bearings for
Electromechanical Water Pump

H—I7AVEWI S vFRAESIEHZ

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

BEV+—9 - TGRS
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,

ISGEEIVYVATEY VN
A—bFUvar

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.

SHESERERAVCTOIES Y ) HEIC LT ER
EEROERECTML. 7RV T Ay T
DI VI VBRI —NEDRIVNET—URTDR
U FEBAIELE T,
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Thrust Roller Bearings for
Eccentric Rotation o
(Low cross section type Low Friction Thrust
in radial direction) Roller Bearings
BOMEAEERER 52 ST 382 ETUTYavASANTANE N
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.
= —@FEEN DRZAES S ZIA . RODER CAHERES DBENEFUR R C R ETUD
BE)SHIHUIE A S AN 2852, 2aVERRUCAS AN 285,

Automatic
Transmission

F—=IFVYI 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 —Y) (& ®IEZEEK T 3 [Ultimate] £ 560 BIHE CO/ERZEKY 5 [Stage] ZHHEDEICIEE T, R EREKED LHFHHLEHZ OV — BT,



Sprag Clutches for Stator of Torque Converter

NMVIAVYN=-IRRTSITTVITATSYF
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.

CRBRBERRPIBENH R RFEED T NUBEAEBRD
REfbIckY tRESKEDSEFEELSROETEZERIR.

Needle Roller and Cage Assemblies
for Planetary Gear

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

BEROEGICHGUE SR UF T ERTARO#HZ,

BEAREE Seal Rings O O ( )

WAV VI s

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

EMVD AR VU DRt 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.

FERELIER UM B OREICKRBEBOM M ZF D, KEE
ErElsgIchUmWEREURFmEU,

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 TIVEZ—RILO—SRFUVIITHA
o CME. B HERE C 1.5 7RI,

Minimized Cross Section Drawn
Cup Needle Roller Bearings

{EBRE S TILAZEHAC 28052

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

2mMmERE COM IO TRETH Y I NUEZHS
DEERAICKITVT Y3V KR
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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 BEEEE CHEOB VRSN SIS,

Manual
Transmission

VAT W bV ARIVaY
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Machined-ring Needle Roller Bearings
for Shaft Support

V¥ IRHFRYVYYRER T 282

High-load-bearing capacity and cost competitive
bearing for transmission.

eS8 IRAMEMII SN S VY AZVY3VA
DA T L

V v HK-F Type Drawn Cup
v Needle Roller Bearings

TUE7 LY TIVESE

Linear Ball Bearings for Shift Rod Bearings that deliver 3x the longevity and 1.5x
the acceptable static load rating compared with

< “ —_ » N o conventional drawn cup needle roller bearings.
27hOvFAYZ7ZIR=ILRFPUY

A 7 ROV TIEZ—RILO—SXTFUVT(THENR
Bearings allow linear and rotational movement which Fin CIB. HABHEBTEC 5BZRER,

provides smooth gear shift operation.

BEHRUOODmES(CHIHL. DIV TRFIID
TA—UV T 'Y R—k,

Long-Life Series TAB Bearings Long Life Ball Screws

BEHYU—XTABHS RE@R—ILRU

NTN succeed to enhanced structure toughness and achieve The ball screw which realizing longer life, small

long life without surface hardness reduction by special heat size, lightweight for electric actuator of the

treatment and selection of material. engines and the transmissions.

FFRANE R OMRIDOREICKIRBEMONIEZSH, KE IVIUPRSVRAZYYIVDEE I F1T—

BEEEEESFICREUBVERBIELRFERE LIS, IRAELT, BFm /N BELERRUR—/L
b,

Ultra-low Friction Sealed Ball Bearings
for automotive transmission

rSURAZvvavH
BEIVUIVav 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
FIR (HHERLEBOWR<RA>)
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Machined-ring Needle Roller
e Bearings for Shaft Support

VY IRHRYVIYREIR I 285

I High-load-bearing capacity and cost
competitive bearing for transmission.

BREEEEIANZE S BchS Y AZvy3Y
RYvINSRE® .

CVT

CVT

Needle Roller and Cage Assemblies
for Planetary Gear

FIRIVET RIRFFEMEIIAIS

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

BROGISNIR U PSR I UF T ERERO#Z .

Long-Life Series TAB Bearings

REGYU—XTABE#E

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 R ODEE (LK RBHEB O 42D, KE
BEZELSTICRRUBVE—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.
CABRBEARIR P TAENEH R RIS EDITNUE
MBERORBELICKI) MRESKEDSETFSE
CEROEHREERIR,

Thrust Roller Bearings for
Eccentric Rotation

(Low cross section type
in radial direction)

BEAREE Seal Rings

R7U=y=)VU>o
Resin seal rings with low torque, low oil
leakage characteristics.

BNV BT AV —D %5t =B 9 SiEigRy —
>,

Ultra-low Friction Sealed Ball
Bearings for automotive
transmission

{RiCo RE T R R E
AS AN BEN

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

that can be present in torque converter
applications.

=f—FEEN OREABES S ZINA . FioD

EECWILUICAS AT 2815,

rNSYZ2Zvvavh
BEIVIVavy—IITE#HE
The ultra-low friction seal with a proprietary
shape realize a low friction.

(Friction comparison with conventional
type:Reduced 80%(max))
HMERROBIE TV Y3y — )L EFRBL KD
VD23V 7ERR, (SHIERIE80% R <&EA>)
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Brake-
Steering-

INnterior

TL—%-RF TV Y HE

Full Complement Drawn Cup Needle
Roller Bearings for Seat Slide

Y—bhRAS51FH
BIAWY TV IR 28052
Bearings with pressed outer ring which offer high
reliability and strength.

DRNEEHEMEICERL. T RREERRUIC U AR
SEm7z(EH.

— Deep Groove Ball Bearings for Seat Slide
@ @ Y—PRSARRREEHS

Secure the strength of the outerring by increasing the

6‘ thickness.
Nz ERLUREZHR U,

Clutches for Seat Lifter

Y—=NITIRISVF

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

BUOUN—BECY— M ZERIEI AR TE2I 5V T,




Mechanical Clutch Unit (MCU)
for Next-generation Steering

SRR FFUIITEAAAZAIL
I35wFI1=vMMCU)
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.

2HFEO—-373yFEBRISVF  BRUOBEH-OEHRER
BBZEGDEIENTNIRBE DY 5y F i,

Needle Roller Bearings for
Antilock Brake System Pump

ABSHY RN 2832
Bearings offered with solid-type or press-type outer ring.
VYRS SV DStk

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.

#BF. R—IRQLZEIZyME MELLKBRZODNT 2EE
Y—RIU—FIYRTLIGBATERPIF 1T —IH#iE,

Thrust Roller Bearings for
Electric Parking Brake

. EBN—FVITL—*R
T RSN HHE

Thrust Roller Bearing that increased load rating
and dent resistance.

ERREELMEREZE LS BEAS AN 28R,

26



Product lineup for internal-combustion vehicles

27

M

“RE

otorcyc

Buttress Thread Type
Chain Tensioners

PRI 1T B SRR —E

fEEPbXF—Frvar

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

FRERRE/ — I\WOBRBIC KD TV Y VBB DR SEEIC

B —rrryat,

Ring Type Chain Tensioners

VYIORFI—rFovar
A simple mechanism chain tensioner that employs rings.

UYL 2EBHEDFT—VT Va3,

56

Full Complement Needle Roller

Needle Roller Bearings with Solid

Ball Bearings with

Bearings for Rocker Arm Grease for Swing Arm Pivot Pressure-Resistant Seal
OvA7—LHA ALV I 7 —LAKRUIL—T S —IU{3E B85
HBIAMHIRT 285 PR HEHEE

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

efficiency.

OvA7 —LRICHTIZI A TOEH &S 78
U REE EICER.

Long life bearings with thermoset lubricant to
reduce leakage compared to conventional
grease.

RERDBEBAI K DRE T DI EDDRVEAEL
BEBRIZERL. BESh 2D L.

Ball bearings with a built-in seal that tolerates

high external oil pressure.
BUVABCEEICTZ 5 —/LZNE U K=,



Low Friction Deep Groove
Ball Bearings (without Seal)

HRR VI Va Y RKE 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.

KOUTY 3V RESEDHEAICKY SHO BRI HERIC
FBETUIYaV ERBUICHABIL R ET#HZ.

Needle Roller and Cage Assemblies
for Connecting Rod Bearings

ATV

ARIT T« OV RRARESEGEHIRTS

Enhanced design offering a high rigidity cage and special

surface treatments to help prevent seizure.
REFBAENS L MBS R CEN 8z,

Driveshafts for ATV

ATVERRSLIY+Th

Driveshaft consisting of lightweight, compact
constant velocity joints for ATV.

ATVEHO®EE - IV /NI NFERY 34 VN THER
SRS A TVv Tk,

DOJ for Multipurpose
off-road vehicle

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= — RTHBLIZ
RAFEAE39ED U SEICVI (H5F74]) .

Mechanical Clutch Units

AAZAIWISvF1=vk(MCU)
4WD to 2WD selector for ATV. The clutch unit
is designed to be much smaller and able to
use at large torque. Achieving excellent
response by controlling a mechanical roller
clutch with an electromagnetic clutch.

ATVEH2WD—4WDDYIET Sy F . g
O0—372vFZEBWISYFICTCHIETBIE
T OVININ- KRBE-BNhEEERBURE
ITSvF,
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