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Fig. 2 Typical meso-scale features of PBX-1
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Fig. 4 Stress-strain relationship of PBX-1 under various strain

7 o AEL VR i A I AN (], 728 T A0) 3 4% 17 g - o AR (0)-rates (c)
M2 B G T, WA RN 5, HRPR 2
270 MPa. Z BT BB TR 45 700 Y S LR K 24 dt o Rt 45 5 SR TET £ 5 B2 R, 7R R A BT IBORS Be K
2RI Z 1T, PBX-1 XEZ5 TR W — DY ST SR PR S5 o ARSI A8, HE 24 Aok ARG 45 70) LT . AR <
U055 FL AR S5 S5 R TT LR IR, 8 B2 AN (5], o ) D 0 SR 055 114 O 3 2 AN T, PR bt 0% 8 8
MECAE 7, BHBEEA 8 e ) 3l 285 1 4 5 B A R 722, 58 B PBX-1 HF 25 HAT 55 o) M A7 v IR
AEJT .

P 5 g PBX-1 K 24 1) 5 B2 1 2 A0 0 A8 BE W AR AR AR SC FR 4R o BEAE N80 AR A 3%, PBX-1 193

072301-3



539 4% 15 743 5 i i %7

A s 8 5 JRE R IR W AR B B 22 19, R AR RO

16 —=—Strength 0.30
330 s HAINE] 1500 7 B, FR A58 N 7.46 MPa 1 —o— Failure strain
INE 16.1 MPa(HERIAS FRAASRIE 2.77 MPa) , IR0 141 10.25 §
AN 6.23% W] 26.4%. [Fitt, BEF m#EEER S ol 1020 2
PE i, PBX-1 HE 24 19 30 2 J IR 5 2R 2500 A8 34 A I ‘gﬂlo_ / {015 §
P @ J0.10 E
8 -
2 S Z-W-T ¥R L . . 1008
400 SOQ 1200 1 600
Z-W-T AR L PR AR AU o — > 2k i Strain rate/s !
a8 AMICH Maxwell (4 H— 25 5 Maxwell 44 = 5 PBX-1 K 2455 B R0 4k 500 AR I 1o AR 2R AR Ak,

ZIBEFTAL ., A 6 Fir . BUAMER N Z-W-T ) Fig. 5 Relations between strength/failure strain and strain rate
FEH:

-7
6,

t_
E, L’s exp(——e T)d‘r (1) 2 E, E,
2

St ¢ WRIE; f(e) RS 4R T b Ak 2 4 3
NI, fi(e) = Ege+a&®+B%, E,. o I B J& X 1) 5 B = B |—rl
P 8 585 T A0 R 7 3R A0 B (i (il
E, 110, 5 512 B 6 17 6155 Maxwell 872 £ 3
e ORFA TR 1] 575 =S558 16 1 25 2 F B e
W, E, 1 0, 5 51 % I 5 0 Maxwell 5760
B BRI ST

S (1) LB R B B e, oA 0 MR R 8 A5 5 AL 280 | Ao, AT
57 LR B 05 1 Z-W-T B -2,

o=f(e)+E, Lté exp( )dT+

K6 Z-W-T AL ER A e A
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Compressive mechanical properties and constitutive relations of PBX-1

SUN Wenxu'*?, LUO Zhiheng**, TANG Mingfeng’,
LI Ming®, LIU Tong™*, ZHANG Dingguo'
(1. School of Sciences, Nanjing University of Science and Technology,
Nanjing 210094, Jiangsu, China;
2. Institute of Chemical Materials, China Academy of Engineering Physics,

Mianyang 621900, Sichuan, China;

3. Graduate School of China Academy of Engineering Physics,
Mianyang 621999, Sichuan, China;

4. Chengdu Science Development Center of China Academy of Engineering Physics,

Chengdu 610200, Sichuan, China)

Abstract: The mechanical behavior of PBX has an important impact on its safety. In order to study the
mechanical properties of PBX-1, the quasi-static mechanical experiments and SHPB (split-Hopkinson
pressure bar) experiments were conducted. The results showed that the crack direction was the direction of
maximum shear stress, which was about 45° to the loading direction in the quasi static compression tests. In
the SHPB tests, the dynamic yield strength, dynamic compression strength and failure strain of PBX-1
explosive were continuously improved with the improvement of strain rate in the range of 100—1 500 s '.The
dynamic yield strength gradually increased from the static 2.77 MPa to 16.1 MPa. The compression strength
increased from 7.46 MPa to 16.1 MPa, and the failure strain increased from 6.23% to 26.4%. At the same
time, based on the Z-W-T model, a dynamic viscoelastic constitutive model with damage was established. It
has a high accuracy in the range of 330—1 500 s' strain rate, and could be used to describe the dynamic
mechanical behavior of PBX-1 before failure.
Keywords: PBX-1 explosive; dynamic behavior; damage; Z-W-T constitutive model
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