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Damage Analysis of Elastic Modulus of Composites by Stitching Diameter

QIAO Zhiwei ZHANG Fangchao HU Fangtian
(Sinoma Science & Technology Co.,Ltd.,Nanjing 210012)

Abstract A three—dimensional finite element model with different stitching diameter was established based on
carbon fabric with 8/5 warp satin weave. The elastic modulus of the composites was predicted by the total damage and
partial damage. The thicker stitch thread make the tensile modulus of the composites decrease, and the thinner stitch
thread had little effect on the internal elastic modulus. Compared with unstitching, modulus variation of the different di-

ameter is within 9.6%.The elastic modulus of the composites was verified. The results show that the experimental re-

sults were larger than the finite element prediction, and the experimental result agrees with prediction.
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Fig.1 Three—dimensional monolayer cell model
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Fig.2 Fiber damage model
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Deformation calculation of unstitched cells (x direction)
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Tab.1 Prediction results of equivalent engineering constants
HEZAR £ty E E, E, Gy

/mm AR /GPa /GPa  /GPa  /GPa "
W0 476 335 335 109 0.54
o WA 47.6 0 335 335 109 0.54
LG 473 333 333 108 0.54
o WA 47.6 0 335 335 109 0.54
S 4710 332 332 108 0.54

0.293
WAME 473 334 334 109 0.53
SH 469 331 331 107 0.54
o2 WoMRMGE 471 333 333 108 0.53
S 46.6 0 329 329 107 0.54
0 WoMRG 471 333 333 108 0.53
LG 455 322 322 104 0.55

0.586
AWE 469 332 332 109  0.53
o SR 42,1 303 303 100 0.51

oG 466 33.0  33.0  10.8  0.53

Fia A% S 462 325 325 102 0.59
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Tab.2 Experimental results of elastic modulus on

variation of different diameter

Hi R/ GPa
iH
R=0.18 mm R=0.254 mm R=0.293 mm R=0.328 mm
M 37.3 38.0 37.6 37.5
B % 2.3 4.8 2.1 4.0
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