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Simulation Research on Jet Penetration Resistance of

Metal-Packaged Ceramic Structures
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ABSTRACT: In order to enhance the protective performance of light armor against shaped-
charge jet, the anti—jet penetration performance of metal-packaged ceramic structures was studied.
First, three composite structures were designed based on metal-packaged ceramic structures.
Then, numerical simulations were carried out using LS-DYNA to investigate the extent of metal
frame damage, the shattered range of ceramic cores, and the kinetic energy loss of the jet at dif-
ferent incidence angles. Results indicated that the proposed metal-packaged ceramic structures
have better antijet penetration performance than steel armor. It can reduce the degree of structural
deformation and disperse local loads to the structural surface, which reduces the damage range of
ceramics and improves the protective performance of the structure. Moreover, it can reduce the
surface density, while leading to higher kinetic energy loss compared to metal. The proposed
structures exhibit good protective performance at many angles.
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Fig.2 Structural design of metal-packaged ceramic

composite materials
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Tab.1 Parameters of 45" steel

e HUE ZH e
[ o/(grem™ 7.8 TATE L m 1.06

MEBGZH D 0.1
MRS D 076
MRG58 D 1.57
MeHRG S5 D, 0.005
MEHRGZH D, —0.84

WP E E/GPa 200

JE IR 5RE A/MPa 506

itk Z 4 B/MPa 320
WAL 485 n 0.28
Witk 2% C 0.064

R2 ALOREMRSH

Tab.2 Parameters of AL,O; ceramic

B R i BY i
BiEp/(gem™ 37 | HugonotSIERIR -, 7

BB E G/GPa 90.16 | HEL JE /7 P /GPa  1.46
i R 58 5 A 093 | EFHK/GPa 13095
W25 B 031 | JEFHH K/GPa 0
Wil £ C 0.0 | EJIEHK/GPa 0
MWr 25 M 0.6 MEBGSH D 0.005
MEZH N 0.6 FEHS 5 250 D, 1.0

PRsEE T/GPa 0.2

*3 ESRSEREMRSH
Tab.3 Parameters of oxygen free high conductivity
copper (OFHC)

ZH IfE 2 A
P o/(g-em™) 8.96 itk 2408 36
BYIfEE Go/GPa  47.7 S G, 1.35
JEARN. 7T Yo/GPa 0.12 345 G, —17.98
B KBNS /) Yia/GPa 0.64 WFHE Y,  0.003396
{4k 45 % n 045 | AT E Tha/K - 1790

R4 8101 HEBHBSH

Tab.4 Parameters of 8701 explosive

ZH HUH 24 HUH

EEo/(geem™ 1717 | MEZSHB/GPa 7.678
1B po/GPa 295 MEZH R 42
B Vi/(m-s™) 7980 MERZH R, 1.1
MEZHA/GPa 524.23 MEZH o 0.34
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Tab.5 Experimental and numerical simulation results

R SCHR (21098 4% TSR AR

BB W/ (mes)  HE/(mesh R/
1 3010 3214 6.8
2 3000 3214 7.1
3 3020 3214 6.4
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Tab. 6 Lost kinetic energy of jet and structural surface

density
ek SHEE 2/ (J-m* kgD
. I A 2
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Fig. 8 kinetic energy loss of jet during penetration
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