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Fig.1 3D woven composites plate
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Table 2 Structural parameters of woven composites plate
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Fig.2 Structural schematic diagram of one-stage gas gun
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Fig.6 Distribution of high speed cameras at testing site

450

400

350 o

.
300

/.
250

P4 HESBSA ” v

Fig.4 Slot separator 250 300 350 400 450 500
AG13lEe

K7 ASSEhRE—RikRE A fea s

Fig. 7 Variation tendency between incident kinetic energy
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Table 3 Summary sheet of ballistic impact test results
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Summary sheet of target plate damages
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Research on 3D Woven Composites Ballistic Impact Test

Liu Zhigiang', Wang Zhenxin', Xuan Haijun?, He Zekan?
1. AECC Commercial Aircraft Engine Co.,Ltd., Shanghai 201306, China

2. Zhejiang University, Hangzhou 310027, China

Abstract: Advanced composite material has become a hot applied research topic of aero engine for its excellent,
such as specific strength and module. This paper studies the damage and failure mechanism and mechanism
behavior of the 3D woven composite plate under high speed ballistic impact, records the damage procedure of target
plate under impact with high speed camera, and analyzes the effects of different speeds on the damage morphology
of 3D woven composite plate. The results show that 3D woven composite has good performance of crack initiation
resistance and extensibility, the main failure modes of impact surface are fiber shear damage and matrix smash and
the main failure modes exit surface are fiber tension failure and matrix crack. The research can be used to support the
containment performance verification of carbon fiber reinforced resin composites, and provide the basis for developed
composite aero engine case.

Key Words: 3D woven; composites material; ballistic impact test; high speed camera; failure modes
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