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Effect of Fluid Pressure on the High Friction of Rubber Block under Glycerin Lubrication

RiEX () «B#l #HX

(3F) AKX =&

(E) o ##

Arata Ishizako, Hide Matsumoto, Takeshi Yamaguchi

Tohoku University

1. #&5

FHBAEAS S R 1T D ERE O BN 1T 4 BT R0 ISR
L2 ENHEINTND V. 02K HFEFEITFN
KETHELDZ ENEL, MEEICEN TR OBFE KD
BNTWD. MEHICETHED 1 2L LT, BEILD
BEFEIZ X DHVETED K T2 MER ST\ 5. Ishizako & DI,
MR ICB O ClEAT RN R 2 6T ay s b
T ADT R FEEEER ATV, SE AR NI VT E
TR T COBRBLRENEMT 2 2 L #HALNIC L. £
BB LY, TL6T7 0y s LT AOEMBEICEED
MAELRWERMNTER SN TIEY, ZOZEROEE)HE A
B DN 2 Z L LT L. 2,
IAT Ty Y EHTAROEM T TR OWRMARE S BRHEA
TAHZLTHRYET—varRNREEL, AEICEDEENN
BEELICHFES LEZ L2 RB LTS EEXLNS. L)
L, FERICEMAEORMAEICAENTEAE L TV E > i
REEGRTH D, £ 2 TARMETIE, WMEAMLENRLD D
A7 vy AT UV AEROBIBIETIZE T 2 EBEBICE
WC, BERRRLE TR AT A WIRIE S & U & VT
EL, TAT 8y 7 OlHEATHEREOENBREKTE DB LV
PR EIC RIS T REEZHO T A Z L HNET 5.

2. EBAE

AW CHWEIT AT vy 7 R B OB L O% R
Fro7ay 7 OB OB % Fig. 11237, BB =
THEME HS=43(A/15) OV Y a— 2 A LNLR Y, EE 5mm,
I8 5 mm, BAT 50 mm Q7 1 v 7 8 5 FINATIZAE A 72 HE
BEALTWS., by R7 0 v 7 i fAaso h R 2o )
ENIE 3 TR ER (VR-5200, KEYENCE) %= MW Tk
D, 715 SONBE A AR E ARy & LT, S AT 1
v 7 O A A2 #1000 OWFEKT—HRICHET 52 L T,
r=0.10 mm, 0.46 mm, 1.37 mm D 3 EHO T LT v v 7R
B AERL U7z, 7ods, TR0 BERBRICBIT 590 R
%, by o7y 70RFEHFMEBEITTLHMmE L,
TRy BEEERER O FEBR S & Table 1 (2, BEEGBREE O
WX % Fig. 2 12”9, ABFETIE, BMRAESNZAT L
A (Ra=0.01pm) (2T A7y 7R B2 EWE (382
N) CTEfhEE, 7)Y TRy BEERREZ{T-o7-. A
TV AROPIITITEERE ) o (113B28, WiGT 7
=%) ERY T2, B O8E EIZIE¢3 mm DIRHNZE
WTED, ZOLEI LTy 7 RNEiE LZRHTSUSHEAD
THWMEDENEALZIE L. 7)Y COFEKEDES ¢
1%, FA7 8y 7 PEEICEE VMR EIZ /NS b 22580
WAL t=Tmm OFMFE, SMEHLELKBHBA LT
t=1mm D2 5L L=, £RI71L 5 B9 2170, 39
& TIERTD 0.1 R OB ) O & LB F & L
7.

3. ERER

STAT Ty 7 O & B O BR & Fig. 3 1R
T DTN ORI O Cb M A EERE ORI
EEEE A 3N S AR L. LrL, r=137 mm O

FIA BB P—R2H 2023 F AR THRE
85

Sliding directiona °),>)

(a) Photographs of rubber (b) Eross sectional view
block specimen along A-A of each specimen
Fig. 1 Rubber block specimen
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Table 1 Experimental conditions

Average end-face corner radius

of rubber block », mm 0.10,0.46, 1.37

Counter material Stainless steel

Normal load W, N 38.2
Sliding velocity v, m/s 0.01, 0.05,0.1,0.2
Lubricant Glycerin
Thickness of lubricant ¢, mm 7,1
Viscosity of lubricant 7, mPa-s 1174 (£228)
Number of trials N, times 5
Measurement range of pressure 0.07-345
sensor, kPa
Measurement frequency, Hz 1000

z Weight

Force gauge

y X
Rubber block
specimen

Water tank

PRvS—

Pressure *1==
bl
sensor 1,

I!,'-—_‘
Rubber
block

$3mm

g

sliding >
i

Fig. 2 Schematic of experimental device
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Fig. 3 Effect of end-face corner radius on friction coefficient of each lubrication condition
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Fig. 4 Fluid pressure distribution under each lubrication
condition
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Fig. 5 Schematic of rubber block-stainless contact
under each lubrication condition
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Fig. 6 Relationship between adsorption force and difference
in friction force among different lubrication conditions
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