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Fig. 1 Schematic illustration of the crystal/binder interface for PBX
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Fig.2 = Tensile fixture used in the experiment

1—arc connector, 2—bonding part, 3— samplefixture

a. tension(0°loading) b. 45°loading c. shear(90°loading)
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Fig.3 Tensile-shear fixture for crystal/binder interface test

2.2 HHEEMFREHEE

WFEXF 5 — Fh DL TATB Ry 3k 1) &5 58 Wk 45 2
25 R S50 Ry —Fh R G, SR T 2 T2 A%
ST T SN R 0 A R T PBX HR K 24 A /R 245 R B
T EAT S PR RE 2 A, 7 BORS A 0 AU . S
T 7 @20 mmx20 mm (% & 58 3R, 3% B0 & —
21, T 1RO 26 0 s 0 Y AL R R A7 40, (1 24
mn A DI R T BR 8 1, SR S TH KRG 45 590K 7 iR
PG 3k B 2R T A TR $ 0E BB DL BT B ) AE M ORHR
S AL b XA AP S 1 it o [ A e O (R g AR s 4
FrR) AR T h SRJGEIE R 1 5 A8 IR R CE 24 h,
R &7 KE 25 @A /G 45 RIS B . Hh TR 45 500 7
PBX & et /b, PR b iz A 40 5 1 S PR 36 T PBX v ke
2 SR/ RG &5 70) FUTE 9 G RN, 5 PBX BB
T34 30, AT DU AR S T AT ) S R A O
F9C 1, 1% PBX il ik 90% M L4y TATB fh ik, 4%
2 %8 3 TR BT B8 T R AR LA T Ak K 2 AR -G 45 R
e St T e B T W ST NN S5 L T A N
5% , BRI, D7 3 FRL A B D, 3 0 3% B LA T A5 )
1 7727 5 B AT LI Fe PBX i KR 24 44 /Rl 45 770 57 1 1
MEAER . M58, AR H R N o — 254 3 H b
AR 45 350 ST LA KORE 445 700 - K 45 700 S A AR T, e Ad
SAE PG B HE 24 A I A& 1) S P R) R X i — P AR
N

www. energetic-materials. org. cn



P 0 525 K B0 U M 24 VR ORS00 S 2

589

1200 -
1000
800+
600
400
200+

04

load /N

0 10 20 30 40 50 60
time / min
a. load-time curve
1200+
1000+
8004
600-
400+
200+

load /N

0 T r T )
0.00 0.04 0.08 0.12 0.16
displacement / mm

b. load-displacement curve
ASE AL B T A 55 T o 2%

Fig.4 Compression curves of the simulated interface for PBX

& 4

2.3 FAEMETERIKE
i IR BT A BT A2 A L R X ) A A
S HITJE T 0°,30°,45°.60°,75°,90° XA~ A [ f)
JEERY BT 7 2 A I 6 (A RE S R A 27 1)
3001

sample-1 250+ sample-1

BJeff, 9 Hoag L 0o aififd,90° 455 4] ) . X 5
JEBEE 23 °Cm#E#EZ 0.5 mm - min~',

3 HR5WiR

3.1 fERBAAERNE

5 25 T 5 T80 5% 2500 1] 1R 18 B R 3, i 2%
Je R IR R 2 T Rl 235 S v A R i A B/ i
BB A AR, D6 W] 3235 8 14 S R i 28 S 0 A2 T
G ] (0 37 TR I P 6 A [N A A BT Y
iy -fL RS il 2, Fe A A B 5 A KRR i 6 )
HEE—A MY B AR EE M, £ 1 AR
T A JEE 18 AT - 249 AR T 2% mT DL B A i 28 A
(R, 1 45 R AR E W R AN [ AR BE A L Y A2
I A5 R — B R ] T T Y A A KR 25
A /R 45 590 S T A 0 2 R a7 3k i ar AT

B 5 LUk Ry LB R S
Fig.5 Typical failure model of the sample

350+

—— sample-1
le-2
250+ sample-2 200 sample-2 300+ —::2;:-3
sample-3 sample-3 250 sample-4
- 200+ Sample—4 = 150_—samp|e.4 = 2001 sample-5
= 150 sample-5 > sample-5 =
3 8 100 8 1501
1001 1004
501 501 50
0+ T T T T 1 0 T T T ] 0 T T T T T T 1
000 0.02 004 006 0.08 0.0 0.00 0.02 0.04 0.06 0.08 00 01 02 03 04 05 06 07
displacement / mm displacement / mm displacement / mm
a. 0° b. 30° c. 45°
3501 sample-1 o507 sample-1
300 sample-2 3001 — sample-2
250 ——sample-3 250+ sample-3
= 900 sample-4 Z 900] —sample-4
> sample-5 -
8 150 & 150
100 1004
50 50
0 . . . : 0 T . . : )
0.0 0.1 0.2 0.3 04 000 005 010 015 020 025
displacement / mm displacement / mm
d. 60° e. 90°
6 ANIE A RERLEY B A A 4
Fig.6 Tensile-shear results in different loading angles
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Table 1

loading angles

Average load and standard deviation in different

load angle/(°) average load/N standard deviation/N

0 224.3 13.4
30 252.0 37.9
45 271.7 31.3
60 283.8 38.1
75 286.5 24.7
90 307.7 22.2
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Fig.7 Tensile-shear results in different loading angles
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Mechanical Properties of Explosive Crystal/Binder Interface Based on Tension-shear Test

YAN Xi-lin, TANG Ming-feng, GAN Hai-xiao, WANG Lin, LI Ming, WEN Mao-ping

(Institute of Chemical Materials, CAEP, Mianyang 621999, China)

Abstract. A tension-shear work holder with 7 loading angles(0°, 15°, 30°, 45°, 60°, 75° and 90°) , which can realize different
loading states including pure tension, shear and coupled tension-shear, was devised to investigate the mechanical properties of ex-
plosive crystal/binder interface in polymer bonded explosive (PBX). Simulation interface of crystal/binder for PBX was then pre-
pared and tension-shear testing method for mechanical properties of interface was explored. Results show that the shear strength of
PBX interface(0.980 MPa) was greater than its tensile strength(0.759 MPa). With the increase of loading angle, tension stress
decreases while shear stress increases and total stress increases almost linearly. An elliptical model(¢*/a*+7°/b>=1) is proposed
to describe the relationship between tension stress and shear stress for PBX interface, which can describe the tension-shear strength
characteristics of PBX crystal/binder interface well.

Key words: polymer bonded explosive (PBX) ; interfacial mechanics; coupled tension-shear tests
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