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Damage Behavior of 2.5-C/SiC Composite under Tensile Loadi ng

CHANG Yan-Jun, JIAO Gui-Qiong, TAO Yong-Qiang, WANG Bo
(School of Mechanics and Civil Construction, Northwestern Polytechnical University, Xi' an 710072, China)

Abstract: Based on experimental analysis of 2.5D-C/SiC composite, nehanical behavior and damage
evolution process under tensile loading were investigated Tensile damage evolution models in terms
of stress and strain for 2.5D-C/SiC composite were presenteto disclosure tensile damage evolution
law. Experiment shows that the tensile damage process of 2I5C/SIC composite along longitudinal
and transverse direction is similar, and that tensile stres-strain curve is nonlinear and approximately
consists of 3 fold lines corresponding to three speci c tangntial moduli. The damage process includes
three stages: the rstis initial damage stage in which the intial micro-cracks of composite cracking; the
second is accelerating stage that new micro-cracks appeaasid opens; the last is decelerating stage that
the de ection of micro-cracks and debonding of ber/matrix interface are major damage mechanisms.
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Fig. 1 Fracture location of longitudinal tensile
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Fig. 2 Fracture surface of transverse tensile
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Table 1 Tensile experimental results of 2.5D-C/SiC composi te
Initial Strength Fracture The rst characteristic The second charac teristic The third characteristic
modulus strain  tangent modulus, E; tangent modulus, E tangent modulus, E3
Longitudinal 161.6GPa 325.4MPa 0.6965% 114.4GPa 28.3GPa 3.9GPa
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Ratio of
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Fig. 4 Longitudinal tensile loading-unloading stress-
strain curve of 2.5D-C/SiC composite

Fig. 5 Transverse tensile loading-unloading stress-
strain curve of 2.5D-C/SiC composite
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Fig. 6 Longitudinal irreversible strain and unloading
modulus vs: stress of 2.5D-C/SiC composite
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Fig. 7 Transverse irreversible strain and unloading
modulus vs: stress of 2.5D-C/SiC composite
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Fig. 8 Tensile damagevs: stress of 2.5D-C/SiC com-
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