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Abstract: In order to determinate the interfacial shear stress corresponding to different cycles under fatigue
loading, the fatigue hysteresis behavior of unidirectional ceramic matrix composites (UD-CMCs) was studied,
and identification method of interfacial shear stress of UD-CMCs under fatigue loading was proposed. The fiber

stress under maximum and minimum fatigue stress was determined based on the shear-lag model. The relation-
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ship between the secant modulus of hysteresis loop and interfacial shear stress was established with the method of

symbolic—graphic combination. By comparing the theoretical values of secant modulus of hysteresis loop with the

experimental results, the interfacial shear stress under different cycles was estimated. The results show that the

interface shear stress diminishes rapidly from 9.89MPa to 5.28MPa within the first 1000 cycles, and reaches an

approximate stable value in subsequent cycles, which shows that the interface wear mainly occurs within the first

1000 cycles. In addition, the interfacial shear stress identified in this paper accords with the typical value of

CMCs referred to the literatures (0.5~20MPa), and the variation of interfacial shear stress with the number of cy-

cles is consistent with Evans’ classical interfacial shear degradation formula, which shows that the identified re-

sults of interfacial shear stress under different cycles by the present method are reliable.

Key words: Unidirectional ceramic matrix composites; Fatigue loading; Interface shear stress; Symbol-

ic—graphic combination; Parameters identification
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Fig. 5 Schematic diagram of shear lag model
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Fig. 6 Schematic diagram of shear-lag model when interface partially debonding and partially slipping
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Fig. 7 Fiber stress distribution of UD-CMCs when interface partially debonding and partially slipping
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Fig. 9 Fiber stress distribution of UD-CMCs when interface completely debonding and partially slipping
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Fig. 11 Fiber stress distribution of UD-CMCs when interface completely debonding and completely slipping

Table 1 Micromechanical parameters of UD-CMCs of C/SiC

Material properties Value Material properties Value
Modulus of fiber £ /GPa 133 Modulus of matrix £ /GPa 98
Fiber volume fraction v, 0.2 Fiber radius ri/pm 3.5
Average matrix crack space L/pm 1300 Temperature difference AT/ C -1000
Thermal expansion coefficient of matrix «, /°C 4.6x107° Thermal expansion coefficient of fiber a; -3.8x/1077
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corresponding to different cycles of UD-C/SiC
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