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Influence of the Weaving Structure of Silk Fabrics and the
Combination of the Front and Back Explosion Sides on the
Anti-Explosion Performance

TAO Yang, ZHANG Huisuo®, XIE Tiangi, L.I Cheng, NIU Xinle
(School of Mechanical and Electrical Engineering, North University of China, Taiyuan 030051, China)

Abstract: Aiming to the structural optimization requirements of flexible explosion-proof materials, this study
systematically explored the mechanism by which the weaving configuration of silk fabrics and the combination
mode of the front and back explosion-proof surfaces affected their explosion-proof performance. Based on the
explicit dynamics theory, mesoscopic finite element models of Kevlar plain weave, twill weave and double-
layer structure silk fabrics with a single filament cross-section of 0. 15 cm 0. 02 cm were established. The
dynamic response processes of different structures under the same equivalent TNT explosion load were

compared and analyzed through numerical simulation. The results show that the twill weave silk fabric has less
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deformation when it is to impacted, and can more effectively disperse the impact energy, and exhibits superior

anti-explosion performance compared to the plain weave silk fabric. The deformation amount under the same
time is 19. 0% smaller than that of the plain weave silk fabric, and the pressure behind the silk mesh is 56. 3%

lower. Meanwhile, when the front facing the explosion is a plain weave silk fabric and the back facing is a twill

weave silk fabric, the anti-explosion performance of double/multi-layer fabrics is the best. Compared with other

combination methods, the impact pressure can be reduced by up to 39.4% at most.

Key words: positive weaving; back exposed face; antiknock property; mesoscopic modeling
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Fig. 1 3D mesoscopic model of silk mesh
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Fig.4 Displacement nephogram of silk mesh
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