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An Experimenta! Study on the Frictional characteristics

of Rubbers
G. J. Cheon, D. H. Lee, S. M. Oh, B. G. Rhee, W. D. Kim

Abstract - Using a test apparatus developed in the laboratory, frictional
characteristics of natural rubbers have been analyzed by experimental
study. Friction coefficient has been calculated from the measured normal
force and friction force under various speeds, loads, and temperatures. The
relations between the various operating conditions and friction coefficients
have been verified. Especially, drag friction due to the visco-elastic
behavior of the rubber has been observed in this analysis,
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Fig. 1 Experimental apparatus
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Table 1. Contact pressure of tester ball

A A ]
A B C D E
3tE(N)
HEAE
45 | 45 | 45 | 41 |4.15
(mm)
HEAUE
10 5 15.90/15.90/1590{13.20|13.53
{(mm")
U 6.41 | 641 641|772 753
(kgf/cm®| ) ) ' )
HERANE
495(525| 51 | 53| 46
(mm)
BEAF
30 o 119.24]|21.65/20.43|22.06|16.62
(mm”*)
FIE Xe)
8% ‘}g’z 15.90(14.13|14.97|13.86 18.40
{(kgf/cm”)
HE2AE
545|535|575|565| 5.1
(mm)
HEAHY
50 . 123.33{22.48|25.97/25.07|20.43
(mm®)
HqEo
i J%g 21.85122.67{19.63120.33|24.95
(kgf/cm®)
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Fig. 2 Measured forces and friction
coefficients(F: Friction force, P: Normal force
, ' Friction coefficient) [Test cond. :@ A,
Temp; 2357, Load; 20N, Velocity; 2.7mmy/s]
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Fig. 3 Measuwred forces and friction
coefficients(F: Friction force, P: Normal force
, #: Priction coefficient) [Test cond. :@ A,
Temp; 60.0TC, Load; 70N, Velocty; 13.8mmys]

Fig. 3& 60T, 70N, 13.8mm/secd€j2] w}
FATrE LoFE d93A AF 23 25
oltt. A%, AT, ALY AAg: @
g, dA® 279 AFRFTE JEAEAx
BT FAHo] EAF AFE Koz,
ofdlmet vtEHI wtAAFE FAY WF
<€ 240

Ay F7le 59 A A= 3dF
I &= R Ex WEd W Foldn, o
A AEY AFE NP7 2759 AEFA
o] o A R &d xAd we FFHE
HeEz2 F3d

232 &% Mgt ©E v@AS A3 A%

ER FAA)A o 3FH 2= oE

3 782 Fig. 49 YAk 2N Be
vlg} o] Fd XAFNA &x5 FUHEH
ol@d A Forgd. o8 E BgL nd9
AAEFA F424 3 FULE YA A2
o] ZH3A Loz nlFAFI Eo=
' F4Y dutHQ BgnE dude @4
ojt} | o]2F EHL LEF EWAMY H
B EAd 719 e Aoz FAHAY

T e N . R R 118

P . ,(’° B 8 o 114
P 60.0 v "ieg ° 410
{06

' 102
o S

4 Ju4

40.0 =g e 10
. {os

& , 1%
L e 8 ° I

B85 e e R B ¥
\ t\ : P

02

20 50 70

Losd (N)
—27mm/s ® ¢k
b fi
o 138mm/s o ;g

Fig. 4 Friction coefficients as a function of
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Fig. 5-1 Friction coefficients as a function
of loads and temperature [Velocity = 2.7

mm/s]
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Fig. 5-2 Friction coefficients as a function
of loads and temperature [Velocity = 13.8
mm/’s]

gadte F¥E 2AY. T FHHe=
R PEPEF dFHo] Frstm, o2 Ay
HE2 Yo LYo EAN HE EWULY FH
o] Ay HED Ro2 FAHY,
olgldt AL FH A4 FTIYS ¢
T Ao

234 2xU3Y ©E u@A5 s AY

25 Wstd] o ot@dA s Aaey, I
AL A} FAF z2dd o 2F
ot d@Ade] fd. @, AFFUTFH
Ade) wg AT Fol7t EET.

2.35 g vl&(Drag Friction) 84

Az 1 1& AN ATy A
Fgeol dAHRA g3, JAEFel AFHA
o} ot go] A&sA FrEa o2 IF
o nt@A4 A d¥Heo=z FrdAY F
A3 Zrtste @4 BLIH(Fig. 6).

FOU %

;
PO M
-3
w
.

S

®
L
.353828%
2
.
Y
Y
B
4
=
H
o
H
a

and friction
P: Normal

Fig. 6 Measured forces
coefficients(F: Friction force,
force , u: Friction coefficient)
[Test cond. : C, Temp: 60T, Load; 70N,
Velocity; 2.7mm/s]
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