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Abstract The hysteresis loops of C/SiC ceramic-matrix composites (CMCs) with different fiber preforms, 

i.e., unidirectional, cross-ply, 2D and 2.5D woven, 3D braided, and 3D needled at room temperature have 

been investigated. Based on fiber slipping mechanisms, the hysteresis loops models considering different 

interface slip cases have been developed. The effects of fiber volume fraction, matrix cracking density, 

interface shear stress, interface debonded energy, and fibers failure on hysteresis loops, hysteresis 

dissipated energy, hysteresis width, and hysteresis modulus have been analyzed. An effective coefficient 

of fiber volume fraction along the loading direction (ECFL) was introduced to describe fiber preforms. 

The hysteresis loops, hysteresis dissipated energy and hysteresis modulus of unidirectional, cross-ply, 2D 

and 2.5D woven, 3D braided and 3D needled C/SiC composites have been predicted. 
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1 Introduction 

Ceramic materials possess high strength and modulus at elevated temperatures. In 

spite of this, their use as structural components is severely limited because of their 

brittleness. Continuous fiber-reinforced ceramic-matrix composites (CMCs) obtained, 

by incorporating fibers in ceramic matrices, however, can be made as strong as metals, 
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