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Tab.1 Property parameters of fiber and resin
T Be 75 I#l Kevlar29 854 Z. M HE M i
P fe i B2 END| 2. 8GPa 82MPa
L T S M AR 1 ZA] 70GPa 3. 28GPa
1 ) 6.2GPa 3. 28GPa
JE 4 ik AT/ ) — 115MPa
JE 45 M A G\ 1n) /18 1m) — 3.7GPa
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Fig. 2 Sketch of 3D-OWC
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Fig.1 Kevlar/Vinyl 3D-OWC
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Tab. 2 Mechanical property parameters of Kevlar/Vinyl of tensile trial
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R AEZR (/) PP AR B (GPa) IR S (MPa) IR R A5

1. 00E—03 16. 12 347 0.029
E VA

1. 00E—02 18. 35 390 0.023

1. 00E—03 16. 83 416 0.024
4 [ia] FLfif

1. 00E—02 18.15 428 0.025
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Fig.3 o~ e curve of tensile trial along warp yarn Fig.4 o—e curve of tensile trial along weft yarn
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Tab. 3 Mechanical property parameters of Kevlar/Vinyl of compression trial

JE 45 NAEH (/) HFPER R (GPa) W3R 1 J1 (MPa) T R g A%
1. 00E—04 2.34 416 0.212
[ JE 4% 1.00E—03 2.58 440 0.206
1.00E—02 2.65 488 0.198
1. 00E—04 2.78 139 0.128
6 N R 4 1. 00E—03 2.98 162 0.138
1. 00E—02 3.02 146 0.114
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Tab. 4 Comparison of different models

SLiRAE IRk SCHRLY ] A3 LA
E. 24. 16GPa 20. 71GPa 20. 89GPa 18. 35GPa
E, 23. 28GPa 20. 71GPa 20. 89GPa 18.15GPa
E. 16. 13GPa 10. 22GPa 10. 24GPa -
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Experiment Study of Mechanical Properties of
3D Orthogonal Woven Composite

YU Yu-miao, WANG Xiao-jun, WANG Zhi-hai, LI Yong-chi
(Department of Modern Mechanics, USTC, Hefei, Anhui, 230027, China)

Abstract: Mechanical properties of 3D orthogonal woven Kevlar/vinyl composite were studied by a
series of tests on MTS (Material Test System). The experiment results indicate that the tensile
strength along the warp yarns and the compression strength along the thickness direction have certain
strain rate effect, and the compression strength along the thickness is much higher than the strength
in the plane, but the tensile strength along warp yarn and weft yarn are almost same. Some necessary
qualitative analyses about these phenomena were carried out, considering the textile fiber style.
Finally, according to the structure characters of the 3D-OWC (Orthogonal Woven Composite), a
group of formula to estimate the Young’s Module, and the estimated values are in good agreement
with the experimental values.

Keywords: 3D orthogonal woven composite; Kevlar; Young’s Module



