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Development of Leakage and Friction Reduction of Seal Ring for Electric Drive Unit

NOK (IE) */hp#k &K

(IE) &8 ZEr

(3F) EH

-
m—_

(IE) kA #BE

Kenta Kobayashi, Yusuke Yoshida, Koji Watanabe, Hirotaka Mizuta

CoIc

NOK CORPORATION

Surface A

WA, HEVEOBESLEAMEL TEY, BEFE=> k
O — LEmIZB W T L @RI ~OFRBD RO LT
WA MERFEE B E LIz fIEREEH S — Y 7 (LT
S/R EMES)T, BREl = FD ¥ 7 M ERAICE A &
NTRY, FCHHABERE 2REE, BHLY >BRETFT
DIRY — 274k, WO b7 ERRD BN TV 5.

S/R 1%, Fig. 1 \TRT & 2 ICERNCAT 5 LIz iE~359 5
Xy, Iy NS ERALTEY, VAR THDIBIZE D
YU NEE (Am) & EMUER (B ) IS LA S,
MAEELE U RN Silme Ly 28925 0. LoLAaRns,
IRESREE CITMTEIC X2 LT/ &<, S/R AEImH &
Ty HNEmICREZEA LT, UV —7 BEBNEL
V. ARKBETCIE, ~NT Y r S~ oiBRENER L% BB S/IR O
TERMETE1T 5 & &b, Lw 5 EEic Fig. 2 1R T X5 7%
T AF IR Y BAETHEILT, BV -2 L& MLY
DN ERRTE 2720, ZALDRFHEREL®ETS.

2. =2y (S/R) OEV—Y1E

— I, SIRITIKRY — 7 OBLENG SIRAREND TV
TRELY bRELSEFT DD, "NTP U TITHA LT
WCHhEEE AT, FRICH v NERLDEE CRRENAE LTV, £
T, Ay FELEEEAE D T S/R WERIMEZ RIS ¥ 5 &
INCHBE B ENCIERRET HZ LT, Ny T ~DBRENE
b (MR AR S &AMt a1 T o 7.

SMEBRR R, Fig 3R Lo RMAELEL »rE&ESm
ICA ML —RIZHy L7z S/R OFEFTARBRF ZHNTH
B L7-. Tablel \ZRTEMETSREZNAT D AL, &
EHROYORN» GRMAFN (Blg2) L. £z, RUE
4 FEM fiftdr % FEhi L 7=.

Figure 4 |2 2 FH DO TR O AT HER L FHAGER 27T, #F
WrsERn o, Pk RKBEERN 0.02mm (24 LT, Kt
E 1349 0.002mm TH VD 90%IKI L 7=, £/, EEOBLETYH
MoxHE X722 5 2%, BHT &[RRI FHE IR TR 90%0 FRFHE
WRRONDZ Enn, FEXHEEEIRILIc L2 v
~OBREMEO AR LT,

3. Y—nuyry (S/R) OERLYIE

T I AF ¥ I X DR M7 AL DI EIERFIEAR S/R 12
T ORI EToT2. T2 AF ¥ 25 Lz SR RFTET A
K% Table2 1277, S/RMEIZHF 5327 7 AF v IR
WA TR LI BER B TRA 21T - 7. BERE T,
BNEEZRELT, T7AF % 1| DFFO L ) i & %5
L, HRENECELD LA 2 VAFBRAUCTARAERE K
7o, M 4% Table 3, fifAT#E R % Fig. 5 ICENZ T

2024
298

7

Cutting part

Fig.1

~_— Surface B
Housing f

: ’ ,l' s
Shaft —1/, .
7 Seal ring

Cross section of seal ring!

Sealing surface

/ Taper-land shape
L~
Inner wall Ol inlet

(a) Study

Shape (b) Conventional Shape

Fig. 3 Schematics of the modeled seal ring specimen
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Table 1 Gap analysis and observation conditions
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Fig. 4 Gap analysis result
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Table 2 Modeled shapes of the seal ring
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Table 3  Conditions for numerical analysis

Size, ¢ 65
Hydraulic pressure, MPa 1
Sliding speed, m/s 27.2
Oil viscosity, Pa‘s 6.6 X103
Min. film thickness, pm 1.5
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Fig. 6 Test results
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