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Effect of thermal expansion on stress field of
C/C composites during braking

GUO Rui, XU Hui-juan, YI Mao-zhong, LEI Bao-ling

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

Abstract: The coefficient of thermal expansion (CTE) of three C/C composites with resin carbon matrix, rough
lamination pyrocarbon matrix, and smooth lamination pyrocarbon matrix were measured, the finite element analysis
software was applied to calculating the stress field of three different C/C composites under the conditions of normal
landing energy, and the influence of CTE on the stress field and frictional behavior during braking was studied. The
results show that CTE in direction z is larger than that in directions x and y, and CTE becomes larger with the increase of
temperature. CTE of the sample with rough lamination pyrocarbon matrix is the smallest, and that of the sample with
smooth lamination pyrocarbon matrix is the largest. Correspondingly, the larger the thermal stress, the larger the CTE.
Furthermore, large thermal stress makes the sample with resin carbon have a relatively stable friction curve. But the
sample with smooth lamination pyrocarbon matrix has unstable friction curve, which influences its frictional behavior.
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Table 1 Basic properties of three samples
Sample Microstructure of ~ Composite bulk Graphitization
No. matrix density/(grem ) degree/%
1 Resin carbon matrix 1.72-1.75 49.9
o Rovghlamination o) ) gy 62.6
pyrocarbon matrix
Smooth lamination 1
3 1.72-1.75 272

pyrocarbon matrix

Fig.1 3D finite element model of sample
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Fig.2 Displacement constraint on sample .§ 5L
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Fig.5 Relationship between thermal stress at middle radius on
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