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Numerical Simulation of the Anti-Bullet Property
for Composite Laminated Plates

JIA Baohua', LIU Xiang', GU Yongqiang', XU Zhenyang’, GUO Lianjun’

(1. School of Civil Engineering, Inner Mongolia University of Science and Technology, Baotou 014010, China;
2. School of Mining Engineering, University of Science and Technology Liaoning, Anshan 114051, China)

Abstract; The finite element software ABAQUS is used to simulate the impact of fiber reinforced composite
laminated plates. Equivalent stress nephogram of laminated plates with different layers, failure
characteristics of laminated plates and bullet velocity diagram are analyzed at different speeds. The results
show thickness of laminates can significantly affect the elastic properties of composite laminated plates. The
characters of relationship between the residual velocity and the initial velocity for bullets are the first
sudden change, and then have gentle change and have linear relation finally. When the composite
laminated plates is under the bullet impact, the maximum value of the equivalent stress carry from the
contact point to the fixed boundary around, and then spread to the local element around the breakdown
area. The composite laminated plates are directly destroyed of shear failure under high velocity impact; the
failure of composite laminated plates under low velocity impact is the tensile failure.

Key words : numerical simulation; composite laminated plates; anti-bullet property; damage mechanism

W im B EA:2017 - 04 —20;f&E1 B H#A:2017 -05 - 15

EEWA : HZE ARBAR I H (51504129) 5 N 5H AR X A ARBHAREGITH (2016MS0112) 5 A5 FHA X R 452
FRHEWESEIUH (NJZY16156 ) 5 N5 B R BB HE 6 01 H (2016QDL - B11) 531 748 & Jm 5777 BT I Lk (2
TFR LA L IF R 4 5 H (USTLKFGJ201605 )

EF R SR (1978—) , 55 1, PRI, 2 il 8l g 2 A AR L) A PERERIT A o

BIEE ARAREE (1982—) 5 Tlid: Rl 0%



148 EBZBRKEIREFIR

http ://scbg. gks. cqut. edu. cn/

LT AN R T AL 5 PR BAT B Y LU SR L | LU M B2 A R 4
A BERFIE , )2 0 T AL DA A 4 A0 1) 5 47 45 D T
—SBZT2E ST A PPRRSTIR BV By R4, DN I LT B PR RE S | R
J R GERHE B 18 v it 3 ) A U — A R )2
AR AR Z R RO, A8 S8 PR TR A il A EE
Fa . Lopez-Puente %' 43 518 iof 5255 AT B G HKFBF 5T
TRET Y= BARAE IE sy AR ph s T R L A3 E T ep
oy 2 A S A PR PE 2 [R5 R o JR A RN R LR R
HArohtrtERE A R E K 0 M T N Jacobs %6 BF58 & W £1
B/ NG 2 A BB IR ) B R SRS R
Espinosa H D 2E0FFE R, i/ AR IR S 45 A0BHZ A U ft
KR35 5 0 W LB 6 PP (g B T - . W E S5 5
T AR e R FEIRE R Y 2 BERR AR 47
TERE W E AR B S AR AERFIE AT . Wide A F AR6IF5E
P TSGR PR AR - B A BRZ A AR et 154 )
TR A AEAARIZERALERS . AR AT
S APRZE G M ol BT S B R R R A R
JCHRPE ABAQUS N7 13 v o A2 45 B4 2 45 AR A9 A BROG R
B AT RDEE T 1 b i A )2 02 G R R, SR
TR L S AR L SR AR ST AE AN [ R A
[v J2 B2 5 W S5 R0 0 2 P 25 W SR R AL 1] 5
I BE 5 TR A B I 5 2R, IS 2 A AR 7 s RE AL
BRI AL, o 5 bR E S AR BT AR Al 42 4
2%,

1 BIRTEKZFRIE

1.1 HRTEE

1) JZ AR ) 57 A SO L B M RHE & ek
PAJZEFHENT R IE S B 2 B B, G0 R &5 AR 2 T i
J8o JEEARIP-T RSy 200 mm x 200 mm, BJZ AR JE
0.7 mm, JZ & Ml 52 A I, &6 )= J7 50
[0/90° J ik, )2 & AR A B S 80n 3k 1 R, R ORI
Hashin #EN. 7£ Abaqus #{F b @ 57 19 J2 & BB BL AN ] 1
Fi7s

A1 BEowmma s
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X"/MPa X‘/MPa  Y'/MPa Y‘/MPa  S"/MPa
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150 -8.87 -8.45 -28.78 -28.83 4.95 0.19
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