201
ERREAEHE 2 AU h R & RBER BT~ DA

An Evaluation and Observation Method of Oil Film Condition
by Electrical Contact Resistance Method
OFfrHE HEh™, Hok ZIET, B E20E0)"
Mg w7, B e
Yusuke TAKEDA™!, Noriaki SATONAGA™!, Shinnosuke AZUMA™!
Takashi WATANABE™ and Tomoyuki SONODA™
TSR Sojo University
2D1 % X 17V DI Chamical Corporation

Key Words : engine oil, gear oil, ester-based additives, contact resistance method, condition monitoring

1. #

%%‘E N E TEHBEAEBRCHEERABERIZOWT, FORT D0 OB DR O Fa-CEE =
FILF— é:ODJ: VIREBE B2 BHIVERGE L T2, FlxiE, BEhESCREEAEOFEMIERECE =L ¥ —
ZHIE LT, TAT)NE A X Y A VTR Y o LT 4 LD 7 DR STIRINA] SOD-1PN (BLF, #r
WINAI L BE97) 1o\ T, BEYEH VI 10vol%imnd 5 Z & C, sz OB & §uE MR 2% il
BIEEO EFICEY, #ZOWERICE 2 2K LAMBENT 22 & Thd. ZHICEY, MzZoFmiitRE
L, HEZ XV —OHNIZ D725 Z & A L C& 722 $hsz | IBak S 2 MO RBEIXX 1 1SR
T AL EEE 2 W TC, RO T 2 SC R BRI L, Hamrock-Dowson D371 U 7= BEGIFIE O 2B 451 4
FAWTIHEE X OFEICERLA TE 72, LU D, UrEO H BB AR E LA TR Y, (K
HE L HERAEPEA TS, ZD7DIF 72BN O OMREFHIIEE L < 72> TV A, £ 2T, HofEkE
ZRAA Loz sfhE i o BLE 205, HBIREZ BN 3 2 B XM ARINPTE (Measurement for Electrical
Contact Resistance, LA, ECR &#rd) OH1% F 72 JHBEORAEB N TG A T 7=, i e b E D 47
T4 HNT Ty MEHRICER L C ECR BUHIERAZH#T 5 2 & C, Sl & [F U4t TiiEoRE 2 B
AT C &, LBl & B RBLII O ks RICIT—EOBIRMD 5 5 Z & Z s L 7B,

ECR #M51EL, FUNERICK 28HELE D %5
BEEE & UCRHMI L TV A8, OB EEZ A N7 T A
Hianea v LT 5 Z & T, ORISR EOIRIED
T BRITE 2L EXLND. TO—HIL LT, WEICXT
- sow VG320 O, WIZOT I/—ﬂ%‘/ﬂﬁfg%ﬁﬁotéﬁ*ﬂr

et e HZ-OUVNC ECR #2777, X2, X3 1% ECR &l
ThHY, RO @%ﬂ{ﬂﬂ&ﬂ&% T T OB
1 10s 225 60s Db A N 75 L ThD. I nBEE Th
D, 100% 23TV ME ETHIEAENZ & 277 LTV 5. VG320
Bl (X 2) (2% LT VG320 BE3m (X 3) 1%, 8508k
FEOKTET TR, B A N T AR HERT S L HTROR

Static Rotational State Ot/\%ﬁﬁ 5, BE TITE S BN 2 72528k LT

Rotation Direction L AU, RERIHICE bl OEEFER OB L B

oil i%ﬁ’bé Al NP E 2R L 72aeih a2 V¢,

F \N._'._~-_—-__—/-_~\.' ECR &2 F 72 i O IR AEZ WL T oD n] et 2 FRaik
- LD THET 5.

Fig.1 Observation Machine of the Contact Surface in Bearing
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Fig.2 ECR observation results (VG320)
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Fig.3 ECR observation results (VG320 with flaking damage)
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Fig4 Circuit Diagram of ECR
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Table 1 ECR observation results using a visualization device
Engine Oil
; 5W-30 - - A
Oil Type BW-30 5W-30 5W-30 5W-30
SW-30 bubble water ALO.3 ALO.3 ALO.3
[10wt%] | [Iwt%] | [5wi%] | [10wt%]
Average separation [%6] 35.1 35.7 211 13.1 9.9 8.1
kurtosis -0.30 -0.34 -0.23 -0.66 -0.69 -1.01
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Fig.8 ECR observation results (5W-30 with bubble)
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Fig.9 ECR observation results (5W-30 with water10wt%)
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Fig.10  ECR observation results (5W-30 with AL0.3 1wt%)
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Fig.ll ECR observation results (5W-30 with AL0.3 5wt%)
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Fig.12 ECR observation results (5W-30 with AL0.3 10wt%)
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