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Tensile properties of laminated composites with a hole
under temperature conditions

WENG Jing-meng, WEN Wei-dong, XU Ying, ZHAO Yang

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

Abstract: The stress analysis equations of laminated composites under temperature con-
ditions was derived based on the virtual work principle of incremental form and the theory of
unidirectional ply, and the progressive damage stress analysis method of laminated compos-
ites considering the effect of temperature was established by integrating the progressive dam-
age analysis theory. On this basis, the tensile damage processes of laminated composites
with a hole at 22, 80, 120°C were predicted; compared with experimental results at 80°C and
120°C, the maximum error of predicted strength was —2.28%. Research shows that the ini-
tial fiber damage strength and the failure strength of laminated composites with a hole are re-

duced with temperature rising, while the initial matrix damage strength rises gradually.

Key words: temperature conditions; laminated composites; thermal stress;

progressive damage; strength
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Fig. 1 Thermal stress in laminated composites which is

caused by limited thermal expansion
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