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Fig.2 ECR observation results (5W-30 [2022])
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Fig.3 ECR observation results (5W-30+AL 0.3 1wt%)
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Fig.4 ECR observation results (5W-30+AL 0.3 10 wt%)

1. BAEMERE (ECR) OFBAIER

ECR BB, #5230 Kz O#uE R & SEHARNIE R S AR Z B E LTEx2 5. ¥ 4 12
ECR BRI AT, HISIFA T A Xy Zihift &, @i & iR OREH S & HREE X OBIREZ R LT
W5, il OREMER L S 1SR L CHBESEIRICER S LTV 58 13BN & 720, SBRIEHUIERK & 72
. — CHAMRER S L0 SIS E OGS ClE, BuEm & SRR BN S 5 SNV & e » EAURHUE
0Q 7%,

Boundary Mixed EHL Fluid
Lubrication Lubrication ~ Lubrication Lubrication
R H Plate(S45C) [+] = XXX e | S——
= h =0 h =R h =R h >R
o ' ‘
1.5V e g h : Oil thickness
=
— Data Ruger| Shaft L"é‘ R : Surface roughness
5
Steel ball(S45C) [-] 2 : ,
3 ( Viscosity[z] % Velocity[N] ) / Weight [P]
Fig.5 Circuit Diagram of ECR Fig.6  Stribeck Curve

MRS (EHL) 00 T CIddsElg, @izduEmoRmH S LI SN A IEOERC X » T, B
filh AR T2 L D, FOOEZOBLSIEIULITERAK L 0Q OMZEETHZ L L5, FRSATH
Z BN ENE ERIINEEISEVMEZ R~ 720, X (1) @ X 512 ECR BLIEIEE Oz 45 DB KEUNELE 63
LPEEEDOZ B & U CGHiT 5.

. AT
JyHETE = Ce Q)
7 W% O S K FIIEE

[No.23-43] BARWFSE 21 BFHME- 2B TSI RIH L (2023.11.30—12.1, A KEF)



2. RYIRASHMHED ECR BAESHEMIESZ (ECR) OBAIER

2.1 A{R{LEE £ALV- ECR 804

VORI A BIEEY, B 0MRE AT T 4 IV T Ty MIEZHZ D Z LT, HMEZ A8 L C
W5, ECRBUAITIX, 77 4 1V 77 v MR (S45C) 12 #izx %, ECR BIMIAIEE Oz il 4 dilsz S 1 2
FRY 28 &, SREY AR AR Y - 2 SHER O [lfisl_FIZ5% 0 5. BIHIRRCIE, SR & SHERIZIER 2 720, HERIC
DT —2 T F U HEEHL TN D, ISR A A L, S & SHERRIZ AL S 2 TSR e 2 819~ 2 4%
KT D, EOFEMAER 6 1T, BRHISRIHTMIED Y FBHAFIA & FERIZFE® 0.565m/s, i 4.1IN &L, ~
IV EHREIL 27TMPa & 72D, 2 Z2°C, AIHEEEE CHW A8 (S45C) 1XERR 45mm, JEE Smm (R7T Y by
=0.25, MEHIECREL : E=205GPa, FEAML X 0.366 um) TH Y, HHERKITERE ©=23.8mm (v=0.3, E=208GPa, #*
LS 0.06 um) T 5. ECR BUAISAH TS O KANEEZ 50mV, #EHHOIR 40°Cl2 TIT - 72, Bl
RefllE 70s LLEE L, 2D 10s~60s O 50 FHE D/ BERE A 0.01s fRIZBLIN U SRR & U TR L T
W5, MZT, 10s~60s O 50 O DOLBEEICOW TR A R 7T 2MEL, REZEHTD.

r—l Light source

M Toothed belt
I

o e Opliulﬂal = | Steel plate
—[.l (glass $45%5) (S45C 45 % 5)
== | Steel ball (¢ 23.8) Steel ball ($23.9)
Lubricant reservoir 1 —————— Lubricant reservoir
Strain Alr bearing Strain ‘ Air beari
gauge VA__H4 5 gauge Air bearing
Load Load
Optical observation ECR Observation

Fig.7  Change of observation method from optics to ECR
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Table 1 ECR observation results using a visualization device
Engine Oil
0il Type SW.30 5W-30 SW-30 5W-30 5W-30
Polyurethane Polyurethane Polyacetal Polyacetal
[0.01wt%)] [0.05wt%] [0.01wt%)] [0.05wt%]
Average separation [%)] 35.10 55.33 66.37 44.67 53.79
kurtosis 4.28 -0.87 0.46 -0.98 -0.62
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Fig.8 ECR observation results (SW-30+Polyurethane 0.01wt%)
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Fig.9 ECR observation results (SW-30+Polyurethane 0.05wt%)
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Fig.10 ECR observation results (S5W-30+Polyacetal 0.01wt%)
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Fig.11 ECR observation results (SW-30+Polyacetal 0.05wt%)
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