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Effect of thermal stress on worn surface morphology of
C/C composites during braking

XU Hui-juan, YI Mao-zhong, XIONG Xiang, HUANG Bai-yun, LIANG Yue-ming, GUO Rui

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The thermal stress field of C/C composites with needled carbon fiber perform densified by chemical vapor
infiltration and impregnating resin was simulated by finite element method in simulating normal landing. And the effect
of thermal stress on the worn surface morphology was investigated. The results show that the thermal stress is caused by
the existence of the non-uniform frictional heat on the contact surface. The temperature and thermal stress near the outer
diameter of the friction surface are higher than those near the inner diameter. The maximum thermal stress near the outer
diameter is 3.15 MPa and the thermal stress near the inner diameter is 1.78 MPa. Two different worn surface appearances
can be observed on the sample because of the thermal stress distribution. The higher thermal stress near the outer
diameter induces the rough and dull surface morphology named ‘dark band’, which has worse friction property. While the
thermal stress near the inner diameter is lower, the surface is smooth and allows the maintenance of uniform and bright
friction film named ‘bright band’, which has better friction property.
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Fig.1 Three-dimensional finite element model of sample
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Fig.2 Displacement constraint on sample
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Fig.3 Curve of specific heat capacity vs temperature
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Fig.5 Curves of thermal expansion coefficient vs temperature
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Fig.10 3D morphologies of surface of bright (a) and dark (b) bands on worn surface of sample
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