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Static strength of 2. 5 dimensional woven complex structures

LIU Hao-long, CUI Hai-tao, WEN Wei-dong

(Jiangsu Province Key Laboratory of Aerospace Power system,
College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: From the perspective of macro and micro combinations, a series of failure cri-
terions and corresponding stiffness reduction methods for multi-failure models of warps and
wefts were developed based on modified Hashin criterion. The stiffness of damaged material
was predicted, and a systematic static strength analytical method for 2. 5 dimensional woven
complex structures was presented based on gradually accumulated damage concept. Also,
the tension stress-strain curves along the warp and weft were simulated, the fitting curves
were in good agreement with the experimental results with the errors of calculated stress less
than 6. 5% for given strains; and for 2. 5 dimensional woven connection structure simulation
of compressor, gradually accumulated damage process was simulated. The result shows that
main damage of the structure occurs around the chamfer of the vane, specifically, matrix
compress failure on the suction surface can cause great deformation as a major cause of the

destruction of the structure.

Key words: 2.5 dimensional woven composite; structural static strength;

failure model; stiffness reduction; gradually accumulated damage
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Fig. 1 Bend-joint structure of 2. 5 dimensional

woven composite
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Table 1 Strength parameters of composite component

(unit; MPa)
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Fig.2 Finite element model for extension along

warp direction
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extension along the warp direction
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Table 2 Comparison between calculation stress and

experiment result of tense along warp
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Fig. 4 Stress-strain curve line of extension along warp
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Table 4 Comparison between calculation maximum

stress and experiment results
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Fig.5 Stress-strain curve line of extension along warp
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