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Abstract

A three—dimensional finite element model with different stitching densities was established , which was

based on the stitched carbon fabric satin reinforced composites , and the elastic modulus of the composites was predicted.

The stitched composite specimens prepared by RTM process were used to test and verify the validity of the finite element

method. The result shows that the in—plane elastic modulus of the composites decrease with the increase of the density,

with the maximum magnitude of the reduction of about 44%, The Poisson’s ratio of the composites has no significant change.

The experimental result is consistent with the regularity of finite element prediction.
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Fig. 1 Three—dimensional cell model
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Fig. 2 Stitching model
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Fig. 3 Schematic diagram of tension calculation
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Tab.1 Axial modulus and Poisson’s ratio

R E,/GPa G,,/GPa v

/om A B ¢ A B C A B C

1 46.5 39.7 249 4.09 372 25 0.3 0.12 0.1

0.64 50.1 469 359 41 394 292 0.13 0.12 0.1

KEER 51.5 4.11 0.16
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Tab. 2 Results of equivalent engineering constants for

laminates
R/mm EJ/GPa  EJ/GPa  G,/GPa v,
REEA A 36.0 36.0 12.9 0.395
1 33.8 33.8 12.3 0.368
! 0.64 35.1 35.1 12.6 0.390
1 29.1 29.1 10.7 0.356
b 0.64 339 33.9 12.4 0.364
1 18.4 18.4 6.91 0.334
¢ 0.64 26.0 26.0 9.62 0.349
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Tab.3 Average experimental values for tensile and shear

modulus of the sample

sAHE Rk fif ke
fmm - AEmm o ERUGPa BIHUE/% HERVGPa BIHUE /%

0.328 37.5 4.0 14.2 6.0
10x10
0.293 37.6 5.5 15.0 7.0
0.328 31.2 3.2 10.8 1.8
5%5
0.293 332 2.3 13.9 4.0
0.328 21.0 5.8 6.8 5.6
2x2
0.293 214 6.6 7.4 1.8
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