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Influence of Oil Additives on Friction between Rubber and Metal (2nd report)
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Piezoelectric friction [ 5a4 applied by weight Table 1 Test conditions
force sensor
Steel ball (1/2inch) Frequency, Hz 1.0 Load, N 1.0, 4.0, 16.0
teel ball t1/2inc Amplitude, mm | *3.0 Rubber Sheet NBR(A437, t=2.0mm)
covered with nitrile <
rubber (t=2mm) Temperature, °C 40 Metal test plate Cr-coated steel plate
‘ > ‘ Table 2 Sample oils
Heater — OilA 0il B 0ilC
Kinetic Viscosity(40°C), mm®/s 11 11 11
Cr-coated steel plate . Phosphorus
Osmllatmg table Additive type No additives additive ZnDTP
Electric oscillating motor Phosphorus in oil, wt% 0.00 0.06 0.07
— -
Fig.1 Friction testing machine Zinc in oil, wt% 0.00 0.00 0.09
1.5 .15
f - F-t diagram
o 1| FVdiagram / c 1
5 K,
g 0.5 2 0.5 " \ @ is point of V=0, The time between @ and
g g 0 . X (Point of F=0) is regard as rubber elasticity
pu v Rubber elasticity | ! holding time.
g -0s g -0.5 holding time t 1
0 . =] [ (V: Sliding speed, mm/s F ! Friction coefficient, -)
LI‘: g 1 I _:
(I r
-1.5 -1.5 *
30 20 10 0 10 20 30 0 0.2 0.4 0.6 0.8 1
Sliding speed,mm/s Time,s

Fig.2 Outline of rubber elasticity holding time (example: Load 4N, oil A, N=1)
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Fig.5 Maximum friction coefficient vs. rubber elasticity holding time
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