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Fig. 1 Dimension change of TATB based PBX

during thermal cycling test
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Table 1 Modulus and strength of TATB based PBX

before and after thermal cycled

tensile tensile compression  compression
sample strength modulus strength modulus
/MPa /GPa /MPa /GPa
fresh 8.73 6.67 30.30 6.42
11 cycle 7.69 6.27
28 cycle 6.98 6.17 29.97 4.92
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Fig.2 Tension creep curves of TATB based PBX samples

before and after thermal cycled
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Fig.3 SEM photograph of TATB based PBX
explosive fracture surface

a—fresh sample, b—cycled sample

M3 AT DL 33k Y A i 114 200 T 30 =22 () A7 1
BORZ2 5 AR 3 (a) o, R 45550 4 22 B MG 4 o ik i 1)
WG WA 3(b) Rl S50 AR A gl i ik ok o FAT]
I X R BLG S iy T TATB b (A IR &5 5510 22 1] ) 2%
i ik 2 B 2 18] A7 A8 22 5, AT 3 BOLE R0 30 2 7
TATB & VR 1K 25 57 22 () (9 5% 181 52 31 8% g 09 ) 52 A
P 3Kl R 7 19 Sz S AR RS Aot 53t I 9 4 B A D Dk
557, M i 26 5 B3OS 1T R o T 2 X ol 5 TG K, i
TATB 5 2 3R Wk 25 K 245 78 A0 301056 5 10 g 24 1 g
BT — R R R R
3.3 mEiEee

75 A%l S R X TATB B o 2R W) Kh 45 1 24 0 52
PERE AR, X 28 2506 3R 158 % AT /A (19 020 mm x



210 &

o
[

B3 %

20 mm K 2530 B B il PR R AT T I, R
3 45 T A BRI A IS KE 24 0 A R R A DL o
R3 TATBESRUMEFARBERLRITEHRESL
Table 3 Detonation velocity of TATB
based PBX before and after thermal cycled

1 3

sample vg/mm s " p/gem”
fresh 7.528 £0.017 1.890 +0.001

11 cycle 7.529 £0.009 1.886 +0.004

20 cycle 7.521 £0.020 1.887 £0.001

M3 n] L, TATB I 8 58 ) K 205 1 25 1 42
-40 ~75 CHRMFTRAIEI 11 55 20 580 , g8
I AR

PBX I {4 78 FA 8 P 58 i e B9 v ol /3 R
B A 1 30 0 AT 3, HL AR T vk 2 L A AR GIBTT2A-
97" AL R I F 4,

x4 TATBESEYHEEARRRBMLER

Table 4 Large gap test results of TATB based PBX

sample p/ g+ cm”? Lsy/mm
fresh sample 1.892 +0.001 8.64 +1.24
cycled sample 1.884 +0.001 9.69 +0.64

Note: Ls, is the gap thickness of 50% detonation.
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Effect of Thermal Cycling Test on the Properties of TATB Based PBX

LI Jing-ming, WEN Mao-ping, HUANG Yi-min
(Insitute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract: Thermal cycling tests of TATB based polymer bonded explosives ( PBX) samples are undertaken at the scope from -40

~75%C . Their dimensions, mechanical properties and detonation performance are also tested before and after the thermal cycling

test. The results show that the dimension of TATB based PBX increases with the increasing of cycle number, but the rate of dimen-

sion-growth reduces obviously. Because of the surface de-bonding during the thermal cycling test, its modulus, strength and creep

properties decrease a little after thermal cycling test. Owing to the void growth during the thermal cycling test, its shock sensitivity

increases, but its detonation velocity keeps no change.

Key words: physical chemistry; polymer bonded explosive (PBX) ; thermal cycling; dimension stability ; mechanical property; det-

onation performance



