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Damage Behavior of 2.5-C/SiC Composite under Tensile Loadi ng
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Abstract: Based on experimental analysis of 2.5D-C/SiC composite, mechanical 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 presented to disclosure tensile damage evolution

law. Experiment shows that the tensile damage process of 2.5D-C/SiC composite along longitudinal

and transverse direction is similar, and that tensile stress-strain curve is nonlinear and approximately

consists of 3 fold lines corresponding to three speci�c tangential moduli. The damage process includes

three stages: the �rst is initial damage stage in which the initial micro-cracks of composite cracking; the

second is accelerating stage that new micro-cracks appearsand 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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Table 1 Tensile experimental results of 2.5D-C/SiC composi te

Initial Fracture The �rst characteristic The second charac teristic The third characteristic
Strength

modulus strain tangent modulus, E1 tangent modulus, E2 tangent modulus, E3

Longitudinal 161.6GPa 325.4MPa 0.6965% 114.4GPa 28.3GPa 39.9GPa

Transverse 58.5GPa 145.5MPa 0.7044% 45.3GPa 11.8GPa 18.4GPa

Ratio of

longitudinal 2.76 2.24 0.99 2.53 2.40 2.17

to transverse
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Fig. 4 Longitudinal tensile loading-unloading stress-

strain curve of 2.5D-C/SiC composite
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Fig. 5 Transverse tensile loading-unloading stress-

strain curve of 2.5D-C/SiC composite
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K P b W � F^, ) 	

5 Z eMb� 2.5D-C/SiC 7o < ��s�! 3 l4
� 2k � 
 B � a B qB 	

1. 2.5D-C/SiC 7o < � / � s�lu � s�

;~9 K * � 0 ~b W 	 ! � P � K � � P W ��;~� / � s� K � f ^u � s� K �� 2 � 	

2. � K X 7 P�;~
 � � 2.5D-C/SiC �s�;~b W 
 B 2 S {>>� 
 ;~S�>� � ;~�5>�l;~)�>� 	

3. � • 2.5D-C/SiC 7o < � p s� k i 7 Pq�
 3 F � K � 
 p 	 < F � K � e � ;~5�
S % * m � p 	%F � K � e � ;~5� n S m *% 	 / � s�;~�	 < %F � K �2 1 ^ 77.6l
188.0MPa,u � s�;~�	 < %F � K �2 1 ^
37.0l 97.8MPa.

4. / � lu � �	 < F � K � 77.6l 37.0MPa2 1 
 7 ^ 2.5D-C/SiC 7o < � p s� k i 7 PqH W $ ~�{� A _ 
 	

5. K � � ;~ 0 ~4 � 
 B * N a ;~ ^ �>� � ;~�5>�l;~)�>�{>;~>� � ^ ! 3 2kB_ < � � # K * � ;~ 0 ~4 �

� �* N a {
>>� 	x K * � ;~ 0 ~4 �9^% v � � � 8 {> < � A * 	
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