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Influence of M icrostructure on Effective M echanical Properties of
Camposite M aterial

Tan Xiangjun Yang Qingsheng
(College of M echanical Engineering and Applied Electronics Technology, Beijing University of Technology, Beijing 100022)

Abstract For different distribution of the reinforced phase in matrix material, am icromechanical model was de-
veloped o investigate the effective properties of canpositesmaterial The composites consisted of a $lid matrix materi-
al and a reinforced phase Itwas assumed that the camposite had a periodic well-distributed microstructure The trans
vere Young'smodulus, shear modulus and poisn ratio of the composite were calculated by the tvo-scale expansion
method The numerical resultswere in accord with experimental data It is indicated that the microstructure can direct-
ly affect the effective properties
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Tah 1 Calculated effective stiffness coefficients of
m icrostructure
Dy, /GPa Dy, /GPa Des /GPa
ASS TEM ASS TEM ASS TEM
01 63234 6 3235 32825 32825 1 4803 1 4803
02 73345 73345 36026 36027 16918 1 6918
03 86736 86736 39290 39290 19356 1 9357
04 105047 105048 4 2527 4 2527 2 2434 2 2434
05 13 1305 13 1305 4 5760 4 5760 2 6757 2 6757
06 171154 171154 50300 50301 33580 3 3580
Q07 242395 242396 6 1010 6 1010 4 7815 4 7816
11)ASS , TEM
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Fig 4 Effective stiffness coefficients
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Fig 5 Transverse Young'smodulus and transverse poison
ratio of microstructure
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Fig 6 Transverse shear modulus
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