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Abstract. Dynamic mechanics parameters of composite fragile projectile and aviation organic glass are
obtained by split Hopkinson press bar (SHPB) experiment. The reasonable material constitutive models
are chosen to model the fragile projectile and organic glass based on LS-DYNA software. The simulation
of the fragmentation process of fragile projectile penetrating target is carried out with smoothed particle hy-
drodynamics(SPH) method. The influence rule of projectile frangibility and damage performance is re-
searched by analyzing the falling speed and impacting angle of projectile, and the relevant results are
summarized by comparing the fragile and damage performances. Simulation result shows that the perform-
ances of fragmentation and penetration increase as the incident velocity increases, and at the same veloci-
ty, the performances of fragmentation and penetration under normal penetrating are superior to oblique
penetrating. Numerical simulation and analysis of results offer a theoretical reference for the study of
fragile projectile.
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Tab.1 Chemical composition of composite material

b2 B A S K Ca Fe Cu A\
SR %

21.29 6.38 1.13 1.20 30.49 39.51
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Fig.2  Stress-strain relationship of projectile

specimen under different strain rate

K3 25 T PEHAREAEAS [F] AR 5T g 28 e 4 52
BN - IR SC R, N R & ) i IR R
PRARAL, ELAAR R BUAE S Bl i, O H 25 3 —A>
AN 28 X, b R A B A R L AR b
0.055 ~ 0. 075 X B X [A] N, 4 Rk 25 A ik 38 i i
MR, Z a2 TR MR as R e 1Yo
FERR B2 104 MPa, M3 J5 M4 RHE 22 & AEREIR A
XA DAE AR s B AR, A A T
TIAE T AR B R A IR KRR T TS
PILIE 35 ok 10, L5 B A PR — 7 375 ~ 400 MPa, it
KT PO sm A PR, SCae R W12 Fhobt L e Al 7]
(IR AR S5 1 KRR TR ) S g2 T BT 3R I SR 11 07 2
PEREIR S A TR 1Y 22 51, BAR R INAE IAVE RN AR
RS A3 5 W B T, A3 3 N T, LS A LB
S DR RS B AN [ R B R T T3 R

450
400 F
350 -
300
Q:E
= 250
=500 25255
= -] 985 5!
150 L - 13945
* 32105
i 908 5!

50 §

3 L L L L L L
0 0.02 0.04 006 008 0.10 012 0.14

3 AN [l 0 A 5T BRI A R g — 3 A8 T £
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under different strain rates
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Tab.2 Parameters of projectile-target material
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Fig.6 Stress-strain relationship of target specimen

in SHPB experiment and simulation
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in SHPB experiment and simulation
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Fig.8 Results of projectile penetrating target

3.1 AGHEREH R

SR GE AN TR S5 R X A A 15 0 Al 5 45 114
SEM A TR BT XA [R] A 25 0 0 T (R ) M AR 1 7
15 LT, TR FE R TR A SRR, F 32 AR
iR PR B R DL AR AR T B, TR 9
t =150 ps B, 7EAH [F MR S BRI RS T, A
SER AR 91K 325 m/s 350 m/s 375 m/s 400 m/s .
425 m/s 5 Fp 00T T3 0 R AR (194G BR 0488 AL 45
P, AT DLV A8 b 5, bl B A G R A R
1o, A RO AR A AR T R R 2 T v
FLRE BN - i B A3, 7 e (B8 o0 A B
S22 IN LV NMER T2y & SR I RTANTE WR ST NS A S
WA —E 22 51, B A 3T RN B 15 AR A 1 3R
TR 32 it o A ST T 1R 8 e TG R

FEREIEZS A, 50 & A [l 3 [ 10 kT3
JRE T AL i R R b PR R R A O k)

B9 ARASEE T 7R A 45 &

Fig.9 Results of projectile penetrating target at

different incident initial velocities

R AR, NE R E B TSR A S
FETE 325 ~425 m/s WOVE RN A Isn Bl 4 kA4 | B
[ 9P ) 2 A e Bt e AR AR T, B B T —

FaE(H
450,
3 A =325 m/s
300F 4 350 m/s
2375 m/s
=~ | 4400 m/s
; 150 %425 m/s
e 0
-150F
_300 Il Il Il 1

| 1 1
0 0.02 004 006 0.08 0.10 0.12 0.14 0.16

t/ms

B 10 B A0 s A D R IR

Fig. 10 Process of velocity in central node of projectile tail

B 11 AR A ST T |, #UAR ) AL TE REBE T ]
AR H 2RI, IR R n] DL H 7 [R] — I 2 Ak, 3
MRS TE RE Bl 5 A Sk J3E 1 34 R i3 ok, A
t=0.03 ms Ji7 , fEARHYALIEREME TF- 2%, H 730 A
U HURE R | SR AL AR REROR | i SR W e IR Al
AR RER /NI 3 AR 52

200
160 -
- | J/K peo o8B 888B888=F6 al
%’E 120
Y =325 m/s
80+ —-350 m/s
--375m/s
4400 m/s
40 =425 m/s
L 1 1 1

0 0.62 0.04 0.06 0.08 0.10 O.I]Z 0.‘]4 0.16
t/ms

BT ARG R T #EAR R TE RE i £k 5]

Fig. 11

Curves of distortional energy of target at

different incident initial velocities
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