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Fig.1 Schematic of split Hopkinson pressure bars

1—air chamber, 2—bullet, 3—sabot, 4—incident bar, 5—sam-
ple, 6—transmission bar, 7—absorption bar, 8—energy absorp-
tion block, 9—super dynamic strain instrument, 10—signal

acquisition system
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Fig.2 Test samples of three booster explosives
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Fig.3 Initial state of sample on the bar before impact
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a. initial state
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C. separating
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Fig.5 Dynamic impacting process of three booster explosives
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c. PBXN-110
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Fig.6 Test samples of three booster explosives after impact

c. before impact(JHB-1C) d. after impact(JHB-1C)
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Fig. 7 SEM photos for three booster explosives before and

after impact

K WWW. energetic-materials. org. cn



HE T Hopkinson FF £ A S 7 4t B14% 1 25 19 3 25 ) 24k g

65

& 7 AT L 5 15 4 20 oot A s RE IR AR X 8
SEHE I W S OB R 7 A TAS () AR B 11 7 24 DA R
L 55 Rl 235 790 FE R T S 8 1 T i T 24

HE— AT HOAL, vhdi i JH-14C (18] 7a) & JHB-1C
(Bl 7¢) Wi R 4 15 24 1h F i 2 780, 80k 22 [ & AFAE
Bt HTE B 457 , TR, A S 50k - E I A T 40 e
B, K B B A TE Sb 1 INI% 2 % A MR Y L T
PBXN-110( [ 7e) &1 24 (W ORI A X HL AR 52 4% , 4025 %
E R B TR G RN, AN EE IR R 80 whdi i
Ji , TPl s 2 A 4 245 1 21 26 B LR W 0 B I L 80 A 11
BT AT It I A O G AN AL B 2, O P A 0k 5 R,
SERNZ IR ARG 43 25 L) 2 35 DI Wi 24, PBXN-110 1% 45 24 i
LR A 1) T R 32 B2 SR B kg /N HRABURE 0 22 T8 W1 4% T8
TR , 500 24 UKL 55 155 43R 45 770 18] 4 B[R] Bt , B9 — 5 1)
TOURE S5 RG2S 750 A R o MR B mT AR B s o s i )i
JHB-1C (&l 7d) &1 25 i B AR BE 4 JH-14C (& 7b) Fis
FEE, TR S (JH-14C F1 JHB-1C) 4 48 2 B SR
FEH B R R 2 K
3.3 =MRIRHRIR S1-R T &

8 WEHL T = Fl {54 25 48 1000 s~ 2000 s,
3000 s~ 4000 s~ P fift jij A5 R B of ol 7R S £ 2
(o 07 g -1 AR i 2k, — 4l i R AFAE B R ), 3% — o BT
(XD o

Hi Pl 8a n] UL, JH-14C 1% 18 245 1 2 R0 7 B & v
AR R B I0T  0, A5 Ak Al 20 MPa—28 MPa—
32 MPa—40 MPa, &2 3 B & 1 N A48 R %007, 3
REANAEH — B R E, A FORFFAE 0.04 K24
Hi & 8b B UL JHB-1.C 1% 45 24 1) 2 R0 g o Bl & g 78
S 3G 0 T 4, A5 4k kR 31 MPa—35 MPa—
41 MPa—47 MPa, 3 52 W 5 14 I A8 SR 500, 3K
IO A5 ) BF A 5 B BE S 0 AR Ak A, AR R e A
0.0375 47 o HUH W ol s 25 42 488 245 11 1oy g - o7 A% il £, 3
HLA B S Y AR R AR T B Bt 2k M AR TR B B RN AR
T AL B B, B — 2 B a5 JH-14C 1445 25 4
Fb  JHB-T C A5 R 24 i 6 S50 1 38K, R BN, B 82/,
SRZEFNAR K, H N — & B E Ui JH-14C LR 25 1
JHB-1C fE R 25 5 Jifi .

PBXN-110 1k 6 1 A% 45 24, N Jg -7 A% il 26
IR P A TE B 0 0 22 5, T 48 540 % 4 38 i BN
S AL B B, AR R AR TR 3 B P AR BUR S R 5
S AZ AR RE 1 ELSE R AR 2y 0. 40, 1 8] 8¢ Af WL, FL 52 R
7SS L P, A D I ) R AR, B R B BN T
9 MPa, IV ZE 8% N {55 , PBXN-110 £ 45 2 5 3 i 7Y

CHINESE JOURNAL OF ENERGETIC MATERIALS

PR A P
45
o 7 N
) AP
o I 2% AN
3 w147 X
5 s 174/l NN
£ 1 j/ 4 — 38005’ s \“‘}
5 {7/ | 3— a0
2— 2100s"
0 —F 1— 1400s"

000 002 004 006 008 010
true strain

a. JH-14C

w
f=)

/'_uw"?;““\k\
/,,//}’ P
/i

W{{/ 1 s

N
o

I2le

N
=]

true stress / MPa

S

2 — 2400"

1 — 1500’

[ |

0.00 001 002 003 004 005
true strain

o

b. JHB-1C

EYNTRYS

true stress / MPa

3 — 3500¢"
2 — 2100s"
1 —1770s"

000 005 010 015 020 025 030 035 040
true strain

c. PBXN-110
8 PR AR 24 1) 1V Ty -1 A £k

Fig.8 Stress-strain curves of three booster explosives
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Analysis on Dynamic Properties of Typical Boosters Based on Hopkinson Bars

ZHANG Zi-min, XU Bi-ying, JIA Jian-xin, Li Yong-zhu, LI Gong-fa
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract. The dynamic properties of two types of pressed booster explosives (JH-14C,JHB-1C) and one cast booster explosive
PBXN-110 were investigated using Split Hopkinson Pressure Bars (SHPB). The macro and micro failure modes of the recovery
specimen were analyzed by high-speed photography and scanning electron microscope(SEM) ,the corresponding stress-strain curves
of three distinct explosives under high strain-rate dynamic response were obtained. Results show that the dynamic mechanical prop-
erties of pressed and cast booster explosives are distinctly different and also can be used as reference and guidance for comparison
and choice of booster explosives in penetrate warhead designed for over-loading environment.
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