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Table 1 Comparison of elastic parameter calculation results by present meso-scale model and test results in refenrence
Model Ei/ GPa E;/ GPa G2/ GPa vig
Reference[ 12] 12.00 20. 50 11.50 0. 380
Present model(4-55°) 11.16 19. 20 11. 30 0. 355
Reference[ 13] 21. 20 36. 60 0.310
Present model( £60°) 20. 40 35.10 13.90 0.275
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Table 2 Elastic parameters of circumferential crossover and undulation region (point A and O)

Point E1/GPa E,/GPa E;/GPa G2 /GPa vig
A 11.5 19. 35 12.8 12.8 0.350 5
0] 8. 11 13.10 9.20 8.25 0.370 1

®3 ERLTYERRB A OANEESH

Table 3 Elastic parameters of helical crossover and undulation region (point A" and O’)

Point E1 /GPa Ez /GPa Eg /GPa Glz /GPa Vi2

A’ 11. 46 19.42 12. 85 12. 84 0.350 2
o 9.91 16. 30 11. 05 10. 55 0.360 0
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Table 4 Elastic parameters of crossover and undulation region under different fiber bundle thickness (point A and O)

Th k / E1 /GPa Eg/GPa G12 /GPa V12 /GPa

reRnessamm Ty O A O A O A Ak O A
0.3 11,46 9.91 19.42 16. 30 12. 84 10.55 0. 350 2 0. 360 0
0.4 10.5 8.9 17. 45 14. 30 11. 39 9.10 0.356 5 0. 366 3
0.5 9. 88 8.33 16. 25 13.10 10.52 8. 25 0.360 2 0.370 1
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Stiffness analysis of filament wound composites considering filament crossover
and undulation
SHEN Chuangshi' ?, HAN Xiaoping" * *, HE Xinhui'
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&nion region in filament wound composites, a meso-

d undulation region are classified to two types, i. e. the

0 shape and size of fiber bundle. With this mesofsca@)del and the laminate the-

e equivalent stiffness of crossover and undulation re@ of filament wound compos-

ites is eventually . The effects of cross-section, inclination angle iber“bundle and the volume fraction
of resin rich afea Jocal area equivalent stiffness were studied. The res ow that the elastic modulus for cir-
cumferential @r

r ssover and undulation region decreases to greater ext@@compared that of the helical crossover and

odulus and increase in Poisson’s ratio are

fo resin rich area. Thickness increase and cross— ¢ ange of fiber bundle have evident effects on the

equivalent stiffness of crossover and undulation reg1 3

Keywords: filament wound composites; flber and undulation; meso-scale model; resin rich are@@—
ness



