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High Speed Ball Bearing for Electric Vehicle Applications
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A cage material and shape have been optimized to cope with cage deformation and cage deformation caused by huge centrifugal force during high-speed rotation

-EREMICIIAERR, RASICHBLLERER, BV 308" —RA%EH

A high-speed compatible grease with low heat generation and low friction is applied to prevent abnormal heat generation and seizure caused by metal contact

NRBOWELER (- RE) Products Overview and Features (Structure and Principle)

BE(FE seizure RiSES0iE Cage fracture EEEEEM3Z O Developing high speed ball bearing
y E ¥ MEREELH | SELH Gen2 | Bl Lk Gen3 | mE Lk Gend
1 & Standard High-Speed Genl | High-Speed Gen2 | High-Speed Gen3 | High-Speed Gen4
i Y Vi ' su-z| mw mEMGIY 2
. - - : {RIFB/EN cage deformation [ JIYEK Stress increase Grease Standard High-speed grease
EREMICIIARERER, RISRE . fddecAebe AL Mool A
Bearing seizure from excessive heat BODAICEBFRIEHRER, AHEKICEKY, % | fzdk m w w '«".'l" = Jiﬂ\ oYy
generation due 1o metal contact SRR, FYMNER, KoYMNENSOMEN L | 13 | Shae EE(L EICER(L |ERCIERI
v Cage deformation and stress increase due to = lightweight more lightweight lightweight & high rigidity
. _ centrifugal force causes wear and fracture of cage Cage *7]'*4 & %iﬁtﬂﬂ“ﬂ imﬁﬁﬂuﬂ.
ﬁ?ﬁﬁ)ﬁ?ﬁg%&&?ﬁgﬁﬂﬁm v Material Iron Standard PTastic High-stiffness Iglastic
Application ofu:igh-speed grease ERtELEEEER 'f%ﬁi%’f?’lfo)ﬁﬁﬂﬁ HEEEY 557_5_ 80_73 1 4073 1 8075 21 OH
Application of high-stiffness plastic, dmN 0.55 million 0.8 million 1.4 million 1.8 million 2.1 million

which has low heat generation

and low friction over wide temperature range optimization of cage design ¥dmN = Pitch circle diameter (dm) x Maximum speed (N)
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Solution of Electrical Erosion Resistant
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NSK provide various electrical erosion resistant solutions
according to electrical erosion type and structure of eAxle
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Oil film

EHE Bearing
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Electrical erosion damage occurs
when electricity flows through bearings.
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mERIEHM Technology of Electrical Erosion Resistant
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Block electricity flow
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Resin Over-molded bearing
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Insulation coated bearing
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Bypass electricity flow
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Electrical Erosion Resistant Bearing-Insulating Polymer Coated Bearing
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Low-cost electrical erosion resistant technology replacing high-cost ceramic balls O © © © X
‘@’fi IEE L kg O ©) O O
S IS o - o Insulation esin over-molded bearin
EEWBETETLAEL, BERAHES e e TN B
Easy to replace from standard bearings with steel balls R
s e O O O O
RHEOEELEE (BE-FE) Products Overview and Features (Structure and Principle) conducton Bro- 2 A A @ ©

HEIZRIEERSE Insulating Polymer Coated Bearing ERPALESHER Electrical erosion resistant performance : O

- EANRBAL -SR0S R (RREL) BiERE»
Applicable position : Motor support. Standard bearing (Without insulation coating) With insulation coating

BR(VyIv—9)RE REAEELEL

No surface damage

EHE:3V / Rik#: 1kHz EHE:50V / k¥ : 100kHz

Voltage:3V / frequency : 1kHz Voltage :50V / frequency : 100kHz

Electrical erosion (Ridge- mark

NSK

SHEZE(CEL, BEIRA RS Same dimensions and easy to replace

M2 (RREL) BiRRE»Y

Standard bearing With insulation coating

(Without insulation coating)
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Standard bearing and insulation coating bearing have the same dimensions
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Electrical Erosion Resistant Bearing- Resin Over-molded bearing
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Low-cost electrical erosion resistant technology replacing high-cost ceramic balls

ALK, BRRIREEOR L/ E—5 B H T HE

Improved durability, withstand voltage, and enabled the impedance value design

BIREE—JVREIZE Resin Over-molded bearing

 EAMREN : T-FTIFIR. ¥z

Applicable position : Motor support, gear support.

BER(Vy e—U)RE

Electrical erosion (Ridge-mark)

BE:3V / Ak 1kHz

Voltage:3V / frequency : 1kHz
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EERBHLIESHER Electrical erosion resistant performance : O

FEMZ(BIET-IEEL)

Standard bearing (Without resin molding)
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Technology of electrical erosion resistant Performance Durability Installability Cost
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With resin over-molded

RERGEEL

No surface damage

EHE:50V / Rik¥: 100kHz

Voltage :50V / frequency : 100kHz

‘f’/E—ﬁ’/Z impedance
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S 1 s Resin “thin”

Resin “thick”
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0.001
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Resin thickness

BEFEELSBRIILT, 1E-54 A RET4E

Impedance can be adjusted by changing the resin thickness
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Conductive Brush
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Low-cost conductive technology for electrical erosion resistant replacing high-cost ceramic balls O cra X © © © x
—_ - . s - T HIASE—)L REnss
EVE—2OEEEER TLh—F 7 5VICBRERTCLICL>TEREZNMH ravaten | sesnormodsbearg | O © = ©
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Prevents electrical erosion by passing an electric current through the carbon brush in e O - © O
high-speed rotation e oot © o o o
HROPEELSR (8- RE) Products Overview and Features (Structure and Principle) conducton SRII R A A © ©

FOAI—7iERZ Oscilloscope waveform

o EETTEEEE s,
Current of brush R / Curent ofbrush

71—7]':975:/ Carbon brush ;/h'\;7|‘
aft

FEITVERHSHBPDNCT 72 28M BVSELZD ws—
HIRIR T THOERZMHIVTEE Conductive brush
Due to the structure in which the brush is contacted and energized
from the axial direction to the center of the shaft.

Suppresses electrical erosion even in an oily environment
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Voltage-of 'shaft

EEiEREBEE

Voltage of resistance”
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Curfent of BRG

current flowing through bearin
BROREN WEE — .
= ¥ electricity flow Voltage of shaft
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Radial contact Axial contact
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Anti-Creep Bearing (BOC : Black Oxide Coating)
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Wearing of the housing due to creep is reduced by coating the outer diameter surface with a black oxide film
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Creep: Fixed ring rotate
Mode1 O &IV-T
Mode2 $RhEIWS)—T
EHITHTRTTRE
Model Strain creep
Mode2 Centrifugal creep
countermeasure possible

V//////////

fE

T, 4%

Clearance

Housing wear
o
o

INOSUUERE [um]

WRLL (BREE2) BOCH##32E
Non-coating (Normal BRG) BOC BRG
2)—-7KR [hr]
EEW3E N Creep time 56 70
Normal BRG 7'}—7@& [rev]
i A Creep count 489 661
A BOCH# 32
- 2 BOC BRG w%ﬂ#ﬁ
— . : N9V
500 1000 1500 2000 Housing
7'}—7@& Creep count gﬁ’fg:lf
i ol M | 7'}—7&% Wear shape
Amount of housing wear (model creep)
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Deep Groove Ball Bearing with Enhanced Overhang Strength
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To increase the capacity of the ball bearing by enhancing the strength of edge overhang

AEETORELICIVEREIEDEBESUHmIERHTIAE

Reduce contact surface pressure and extend fatigue life by optimizing internal specifications
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ﬁfﬁ Features
- FkBRARICIUTBR R EiTitEm L

Enhance strength of edge overhang by special shoulder specifications.

- AEEETORELICEVEMEEDEREIUFMIERD FTHE
Reduce contact surface pressure and extend fatigue life by optimizing internal
specifications

miﬁ Applications

* ATV COMBASERBEMBADBEESRRICLZEM V1L

Low friction by replacing tapered roller bearings with deep groove ball bearings.

- RBEWMZONEES(

Downsizing and weight reduction of deep groove ball bearings

Eﬁ Structure

OFHFBREAZIR

Special shoulder shape

SIVVHEER

To reduce edge load

<
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Fag#FfiliER=mEUP

Asymmetrical shoulder height

=&Y EFEER

To reduce overhang ratio

NSK

SEERREt THD D+
Standard With item 1 With item 1+2
WENE
Outer diameter ®105mm ® 100mm ®91mm
WRES
Bearing wiht 1.06kg 0.94kg 0.75kg
INEBEE(EHTTEE

The developed items
make it possible to reduce
the size and weight
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Tapered Roller Bearing for Lean Lubrication
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Lubrication can be maintained by providing a mechanism to retain lubricating oil film in the cage

HHERNRICEIMBIMVERBRESVUHB AT LB SREA AT EE
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Structure of developed product

88 3M Lubricant

C AR E Roller end

fRIFER cage
WIEP, RE, BREFEEBP

EV ICE HV/PHV FCV CN
Lubrication torque reduction and lubrication system simplification are possible by reducing the amount of lubrication
i ek FE&%BALE 14
Seizure Prevention from Qil Film Degradation — 12 [Eﬂﬁ%#] Test conditions
£ El$z#4:4200rpm #E:P/Cr=0.365
.§.310 Rotation speed: 4200 rpm Load : P/Cr =0.365
I E FiBRA EBRATH T 5ml ARG
-ﬂg ] 8 Lubrication condition:
- — *H@ 5ml before testing and no supply at testing
GPE L we 6
Post-durability test E\) g 4
B, T FIORT7HE
ﬁ 7x Seizure resistance on average
,

RMMREROERIETEDILSICHE
The oil groove width, depth, and shape are
all designed to maximize oil retention

and lubrication effects.

CAIREA B H L
No signs of seizure risk
observed at roller end
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Low-friction Tapered Roller Bearing
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Lineup of low-friction bearings that reduce all of “rolling", “agitating” and "sliding" friction

BEEOME, ERUEICHER

Contribute to energy (fuel) economy improvements

NRBOWELER (- RE) Products Overview and Features (Structure and Principle)

37 Yk b i [ el ) BREREFRL CAHIEBE MR
AV EE —_— Ivoo—rH Change the retainer KO EDEEYE
Rolling friction Tsﬁl;ﬁ;ﬂlﬁ#i&ﬁ Edge load suppression to plastic Improvement of roller head
Agitating friction using special crowning RN HEREL and inner ring large rib

surface roughness

AR, YLX8 9

Reduce roller and

Optimizing the amount of
ail inside the BRG

é Tﬂ;ﬁ?;ﬂﬁ??ﬁﬁ BRG size down

:g ,,,,,,,,,,,,,,,, ﬁb“)g!’g W"gil"aﬁlng”ﬂ(ilgp ,,,,,,,, Ll B ) T el e e e % - - . . .

8 Rolling friction A 20% l gﬂe‘l’?\}i‘;ﬁg_l

(28] -]
Gen.5 Gen.4=tlo 6 can be

TNV EER
Sliding friction

m-INYER N\
Sliding friction

Gen.4 combined

_ . RIGIERER
ENUERER Reduce Agitating friction Gen.6

WMEDO7VI3y
BRG friction

Reduce rolling friction TAYERER

Reduce sliding friction

[BIEE =R E roling speed
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Integrated Bearing with Resolver
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T—2OEEHIHDI=HHMBZRANTIL /NN FEMBRE—HETEILET, FERLENREEL, MREREZER
Improve sensor accuracy and reduce size, lighter weight, and shorter shaft length by integrating the resolver sensor that detects the phase for motor rotation control
and the bearing.

HEEL/ N NERBICIRUIZIEDATES /8, A TITHOHIEKEPTHE

Bearings and resolvers can be installed at the same time, reducing assembly man-hours.

HV/PHV
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l/‘}}bl\—f*imﬁ Integrated Bearing with Resolver Contents ﬁ*lﬁ’l 5'.”*1’ Conventional (Separated) B m _1*52 Development (Integrated)
.mﬁﬁﬂfn( iﬂlﬁﬁﬂi) = . =z AE inner diameter:40% Down
I?e;«:lr;g axial direction length of eAxle Bearing v ; :: ‘:)‘(gé » é SEE outer diameter:40% Down
oI\ = 3 . - —
Compact and lightweight ﬁagﬁﬁéhg Size ?ggo\lzgrght of 8 width: 4% Down
‘fEEMRL AF—4& B & weight:75% Down
Improvement measurement accuracy of rotor angle Stator — % )
$A 3 T 2% ik 'R)_':’t‘yh AxiZImE]gth f pr— 14~61mmiZE D
Reducing assembling workload v #E (A+B~F3%) 55480
0-5- D-5- OS9s 4
(eAxleDIERR) Rotor EI Rotor :l Rotor :I Shaft length (A+B) can be
(Type of eAxle shortened by 14 to 61 mm
Layouts on-market) Type 1 Type 2 BAFE R development
MEHE (8 _ 26%
Accuracy (Amp.) |m;ro\a,§§
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