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Study on Anti-fragment Penetration Performance of Composite Protective Structure
WANG Yan, LIMeng-qun, YANG Miao-hui, XU Jin, WANG Jia-qi

(Shanxi Key Laboratory of Advanced Manufacturing Technology, North University of China, Taiyuan, 030051)

Abstract: In order to improve the anti fragment penetration ability of composite flexible structure, the anti penetration effect
of composite flexible structure with different position and thickness of polyurea material was numerically simulated by
Euler-Lagarange algorithm in AUTODYN, and the influence factors of its protective performance were studied by orthogonal test.
The results show that the polyurea material has the strongest anti fragment penetration ability at the inner side of the composite
flexible structure, the anti fragment penetration effect is directly proportional to the thickness of polyurea material. The order of
factors affecting the protective performance of composite flexible structure from high to low is: thickness of explosion-proof liquid,
number of aramid layers, location of polyurea material , thickness of polyurea material.
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Fig.1 Schematic diagram of the fragment and flexible
protective structure
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Fig.2 Patch chip protection simulation model
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Fig.3 3 different styles of composite structures
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Fig4 Speed attenuation diagram of model 1 and model 2 for
different styles of composite structure
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Tab.1 Calculation results of fragments penetration for two

models
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Tab.2 Results of fragments penetration of different polyurea

material thickness
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2 3 512.12 487.88 45.90
3 5 409.62 590.38 29.36
4 7 265.23 734.77 12.31
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Fig.5 The decline diagram of fragments velocity of different
polyurea material thicknesses
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Fig.6 Full speed decline vs polyurea material thickness
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Fig.7 Residual kinetic energy vs polyurea thickness
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Tab.3 Level table of orthogonal test factors
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Tab.4 Orthogonal test results and analysis
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Fig.8 The velocity decline curve of fragments of orthogonal test
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Fig.9 Effect curve diagram of four factors
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