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[ABSTRACT]
trix composites, it is necessary to investigate dwell phenomenon and ballistic performance of the material in the process

With the purpose of increasing application value and revealing the ballistic mechanism of ceramic ma-

of projectile penetration. In this paper, the behavior law of dwell is studied by utilizing numerical simulation method. The
dwell behavior of aforementioned materials is investigated. Stress level and damage evolution of ceramic composites dur-
ing dwell process are analyzed, and compared to common armor ceramics at the same condition. It is concluded that energy
dissipated during dwell process reaches 845J) in ceramic composite, respectively increasing by 46.0%, 30.2% and 35.7%
to the energy of B,C, SiC and AD99 Al,O,. The damage evolution in ceramic during dwell process is different from that
in ceramic and full damaged composites can bear higher compression load than ceramics in the same state. As a result, the
damage energy dissipation of composites accounts for 23.9% of the total dwell energy dissipation, which is almost twice as
much as that dissipated in ceramic.
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Fig.1 Comparison of simulation results and experiment results at
different times
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Fig.2 Comparison of simulation result and test result
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Fig.3 Velocity-time curve of bullet tail and nose and kinetic
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Fig.4 Comparison of dwelling energy in different targets
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Fig.5 Comparison of composites and ceramic strength
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Fig.9 Macroscopic appearance of recovery front plates after
impact ( Test result )

96 LRI EA - 2017 45 4 )

3 #ig

(1) & &R B FERE A 845), Lk B,C. SiC.
AD99 ALO, P& ko3 e = 2 46.0% .30.2% .35.7%

(2) A MBHREIR I S5 (A R} & A 58 2 43T,
LR T /N, By 1 R S e i 5 I R B
AR e HL 3 T O B I )B4, 0 BARERERE Sy 15

(3) B A PR B e A ek I Al 2 B T AN ) X 5
SRUHAIE S 5 PR oR e T g B o R T T AR ) B
RREE AR, FEIRGIFERE B B FERE Y HL ik F]
23.9%, It B,C FEMBHES T 2 f5£.

& % X

[1] ANDERSON CE, JAMES D W. An analytical model for dwell
and interface defeat|[]]. International Journal of Impact Engineering,
2005(31): 1119-1132.

[2] WILKINS M L. Third progress report of light armor program[R].
Livermore: Lawrence Liv—ermore Laboratory, 1968.

[3] WILKINS M L. Mechanics of penetration and perforation [J].
International Journal of Impact Engineering Science, 1978, 16(11): 793—
807.

[4] CHANG H, BINNER J, HIGGINSON ], et al. High strain rate
characteristics of 3-3 metal—ceramic interpenetrating composites[J].
Material Science and Engineering A, 2010, 34(6):76-81.

[5] JOHNSON G R, COOK W H. A constitutive model and
data for metals subjected to large strains, high strain rates and high
temperatures[C]// Proceedings of 7th International Symposium on Ballistics.
Netherland: Hague, 1983: 541-547.

[6] JOHNSON G R, HOLMQUIST T J. A computational constitutive
model for brittle materials subjected to large strains, high strain rates, and
high pressure[C]// Proceedings of Explorment conference. The USA: San
Diego, 1990.

[7] ERE, Sz, F45 1 SRR R rh s RS i g v A
FECY PR TARBEAL T 3 4 SR TR TR R 2B0e 3k . L
I AR Tk R L 2014

WANG Fuchi, GAO Jubin, WANG Yangwei. Study on dwell
phenomenon during ballistic impact[C]// Proceeding of 10th Chinese
Academy of Engineering Chemical, Metallurgical and Materials Industries.
Beijing: Chemical industry press, 2014.

[8] s . FRALE R R T AR FEOWARITE (D). bt - dbat
BT RK2E,2014.

GAO Jubin. Study on energy dissipation of Interface defeat of
materials[D]. Beijing: Beijing Institute of Technology, 2014.

9] W% . AR RS SR B2 / RE ML S
WFSE D] ALt : AL TR, 2011

HUANG Mingtao. Research on the preparation of silicon carbide
skeleton/aluminum composite by melt pressure infiltration method[D].

Beijing: Beijing Institute of Technology, 2011.

BESE : Sk, T TR, RSy R A AR CAILEE R
Wit G U RBP4, E-mail: gaojubin@comac.cc,

(Bt »t4)



