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Effective properties of fiber-reinforced composites under large
deformation

YANG QingSheng’, LIU Xia & LIU Jian

College of Mechanical Engineering and Applied Electronics Technology, Beijing University of Technology

Fiber-reinforced resin matrix composites find a plenty of practical applications in engineering due to their distinctive
mechanical properties in most of which the composites usually encounter a large deformation. Micro-mechanical
model of large deformed single fiber-reinforced composite and fiber bundle-reinforced composite are presented here.
Effective tangent moduli of the composites are calculated using homogenization method. Effect of properties, volume
fractions and composition modes on the effective properties of the composites under different kinds of strain are
studied. It is shown that the effective properties of the fiber-reinforced composite improve with the increase of
volume fraction and properites of the fiber. A fiber bundle-reinforced composite has better properties than a single
fiber-reinforced composite is demonstrated in present work.

composites, homogenization, large deformation, hyperelastic, micro-mechanics
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