B R (R 830
5 37 % 2020 4E55 5 M) AEROSPACE SHANGHAI (CHINESE &. ENGLISH) 105

f 338 FE o i 2T 4 R B AU I 35 45 B 52 I

G 2, RIAL, FM!
(1.HET L KF RTFE, G ®E710072;2. b 7RI K FHREFE MTFEE, S & %kis519088;
3. bEmaud LA R, L& 201109)

OB ARG AN AT LML MO G RR R E A E B RSB S
FHLOFRT BAME £ 5 £ R fo 5 B BN kR0 EACHLAE, M T MG, AW B
WG ER MERE SRR REFESRTEEREE (T EDTEESRARDRE)GMTRNA X,
ALK ERE N, SR ik T Bk &6 Rk e, R @R R B, o BE AR R ik E K
K S Ak T E AP F 6 Rk R, RE B, 5 ERAGEE R K™ L sk H kT
W 3% RS i ds , BB B AR KA K R K R AR T L@ AR, A AR T LA AR S A 6 s
SR, BAE B R A ek ek KT EA AR b e Rk JE

I A K R AR EAM b E AR R AL

RESKS: V258 TEEREG: A DOI: 10.19328/j.cnki.1006-1630.2020.05.016

Effect of Fragment Velocity on Impact Damage of Carbon Laminated Composite

CHEN Zhanhui'?, WANG Wenzhi', ZHAO Wenjie’, WAN Xiaopeng'
(1.School of Aeronautic, Northwestern Polytechnical University, Xi’an 710072, Shaanxi, China;
2.School of Aviation, Beijing Institute of Technology Zhuhai, Zhuhai 519088, Guangdong, China;

3.Shanghai Electromechanical Engineering Institute, Shanghai 201109, China)

Abstract: In order to improve the damage effect of warhead fragments on aircraft composite structures, a series of
studies based on gas gun impact, warhead static explosion test, numerical simulation, etc. are carried out to investigate
the damage mechanism, the impact damage mode, the delamination area of carbon laminated composite under different
impact velocities. The results show that the damage mode, mechanism, and delamination area of laminate are related
to the relative values of the impact velocity and the critical penetration velocity (i.e., the minimum velocity of laminate
penetration). Within the test velocity range of this paper, when the fragment velocity is lower than the critical
penetration velocity, laminate rear crack damage becomes the dominant damage and the delamination area increases
with the increase in the impact velocity. When the fragment velocity is slightly higher than the critical penetration
velocity, rear blowout damage appears, and the delamination area reaches its maximum value. However, when the
fragment velocity increases further, shear cutting damage occurs, and the delamination damage area decreases with the
increase in the fragment velocity and finally approaches the cutting bore area. In conclusion, in order to improve the
damage effect of warheads on aircraft composite structures, the impact velocity of fragments should be slightly larger
than the critical penetration velocity of the composite structure.
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Fig.1 Schematic diagram of the gas gun impact test
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Fig. 2 Schematic diagram of the layer structure of the

trial targets
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Fig.9 Finite element model of composite laminate
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Fig.10 Comparison of the impact results of back crack
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Fig. 14 Appearances of the cutting bore damage due to warhead static detonation
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Fig. 15 Schematic diagram of the delamination types and positions of laminate impact
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