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Abstract. Ceramic matrix composites are being considered for high-temperature aerospace 

applications due to their refractory properties. Their use in such applications requires a good 

understanding of the material mechanical behaviour to meet the design criteria. This study examines 

an unidirectional oxide/oxide composite reinforced with 3MTM NextelTM 610 fibres embedded in a 

weak matrix. The objective of this paper is to account the residual strains resulting from the 

manufacturing process and its influence on mechanical behaviour and damage kinetics. In the initial 

state, the microstructure is characterised by microscopic observations revealing the presence of matrix 

cracks at the ply level. These cracks are characteristic of oxide/oxide composite due to matrix shrinkage 

and the mismatch in thermal expansion between the matrix and the fibres. The matrix crack density 

depends on the laminate stacking [1], as shown in Figure 1. 

 
Figure 1 : SEM observations of matrix cracks at initial state (after sintering) of 2 types of 8 UD 

plies laminates: (a) low matrix crack density, (b) high matrix crack density 

Five laminate types, with different matrix crack densities, allowed to evaluate, on tensile and four-

point bending tests instrumented with digital image correlation and acoustic emission, the mechanical 

properties and damage mechanisms. An analytical damage model, based on the Classical Laminate 

Theory, was developed taking into account residual strains, a matrix cracking criterion and a damage 

evolution law. A comparison between the model and the test results is performed. In perspective, a 

discrete damage finite element model developed for organic matrix composites will be extended to 

ceramic matrix composites. 
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