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Tribological Properties of Resin Matrix Composites
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Abstract: The tribological properties of the pad seriously affect the service lifetime of the disc brake and the safety of
the vehicles. By using a high speed tribo-tester, tribological behaviors of resin matrix composite sliding against gray cast
iron HT250 were investigated under high speed dry sliding conditions. Friction and wear tests were performed at
elevated temperatures to obtain the friction coefficient and wear rate of resin matrix composite pad. Morphology and
hardness of the unworn and worn surfaces were analyzed by scanning electron microscope, photoelectric direct reading
spectrometer and microhardness tester, and the wear mechanism at elevated temperature was presented. The mean
friction coefficient and wear rate were observed to increase firstly and then decrease with the increasing temperature.

The variation of the micro hardness and area of the friction layer increase firstly and then decrease with the increasing

temperature. Adhesive wear mechanism dominated at higher temperature.
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Table 1 Composition of the pad friction material

Component Mass fraction,w/% Function
Phenolic resin 24 Binder
Nitrile rubber 5 Binder

Steel fiber 10 Reinforcement
Twaron 2 Reinforcement
BaSO, 9 Friction modifier

Synthetic graphite 5 Friction modifier
Resilient graphitic carbon 5 Friction modifier
MgO 3 Friction modifier
ZrSiO4 2 Friction modifier
AlyO, 2 Friction modifier
Coke 15 filler
Vermiculite 5 filler
Copper 4 filler
Iron powder 3 filler
Sb,S; 3 filler
Tin 3 filler
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Fig. 1 Friction coefficient and disk temperature vs revolution
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Table 2 Mean friction coefficient and wear rate

Mean friction coefficient Wear rate/[x10 ‘mm’-(N-m)"]

e Measured ~ Acceptable limit Measured Acceptable limit
100 0.373 0.25~0.65 0.186 0~0.50
150 0.433 0.25~0.70 0.298 0~0.70
200 0.439 0.25~0.70 0.304 0~1.00
250 0.368 0.25~0.70 0.203 0~1.50
300 0.367 0.25~0.70 0.176 0~2.00
350 0.314 0.25~0.70 0.136 0~2.50
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(a) SEM micrograph and EDX spectrum of the unworn surface
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(b) SEM micrograph and main chemical element of a typical surface after test

(c) SEM micrograph and EDX spectrum of a typical worn surface
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Fig. 2 SEM micrographs and EDX spectrum before and after the experiment
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Fig. 3 SEM micrographs of the pad surface at different temperature
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Fig. 4 The micro hardness of surface materials
and friction layer
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Fig. 5 SEM morphology of the worn pad surface at elevated temperature
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