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Stiffness opti mization of 3- D braided composites with micromechanical method

SUN Ying , LI Jialu' , KANG Yilan’ , CHEN Li'
(1. Institute of Advanced Textile Composites , Tianjin Polytechnic University , Tianjin 300160, China ;
2. School of Mechanical Engineering , Tianjin University , Tianjn 300072, China)

Abstract To realize the tailor ability of 3-D braided composites for applications, the microstructure
parameters of 3- D braided composites are optimized to meet the need of macro stiffness property based on the
micromechanics methodology . The truss model of unit cell is developed based on nomr continuum mechanics ,
and finite element method is utilized to predict the effective elastic modulus of composites. With weight
minimum and stiffness requirements as the objective , the genetic algorithm is used in the optimization of
microstructure parameters of the composites. The comparisons between the computational and experimental
results show that the combination of the truss model of unit cell and genetic algorithm can easily find out
optimal microstructure parameters to satisfy the elastic requirements of 3-D braided composites. Here the
microstructure parameters include the yarn linear density and the pitch length .
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Fig.l Boundary conditions and geometry of the unit cell
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