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Abstract: An approach to predicting the elastic property in warp direction of 2. 5D woven composites is

developed based on the energy equivalence principle. When the 2. 5D woven composites are loaded in the

warp direction, the deformation energy of the yarns and the matrix is analyzed. Then the prediction

method for the elastic property in warp direction of 2. 5D woven composites is conducted by the equality

relation between deformation energies of components and composites. Compared with the experimental

data, the prediction results of the energy method are better than that of the volume average method,

which proves the effectiveness of the method. It is also found that the parameter used in the method is

easy to conduct.
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Tab.1 Calculation parameters
KRS E/GPa E;/GPa L/mm A/mm? S DAL /mm’ V,/mm’
dwE, 4.5 230 10 13.5 0.885 0 3.375 000 85.05
dwE, 4.5 230 10 13.5 1.000 0 1. 181 256 85.05
6wE, 4.5 230 10 19.0 0.901 5 5.625 000 107.92
6wE, 4.5 230 10 19.0 1.000 0 1. 969 000 107.92
R2 AXFESHEREHEMREEAI
Tab.2 Comparison of the proposed method with the volume average method and the test
WEMHHS RRE/GPa RBUESE/GPa RBUEEIAIRZE/ % A K/GPa AR/ N
AwE, 41.19 37.63 8. 64 40. 29 2.18
dwE, 26.28 28.69 9.17 26.07 0. 80
6wE, 46. 00 42.02 8.70 47. 20 2.61
6wE, 29. 82 29. 65 0.57 29.99 0.57
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