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Fig. 1 Sketch map of the device used to measure

curing stresses
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Fig.2  Sketch map of the device used to

measure binding strength

1.2.2 XEHE

11,2 3 B E AN R AR X 43 F T HTPB Y
e PBX 405178 60,70 80,100 °C [ F 4 [#4k
FhESTE R 2 iR (MRS RV AE I
2 RS54
2.1 AREEXSFHRE HTPB Ei%iE PBX EH
miE

ANRVFEXT 4> F 3t & HTPB L35 7E PBX 7 [# 1k
T A e T RS 7 DR B AR T A5 L AN 1 3 BT R
21 AN IR ) AR T AR Bt % AR TR % g

A [A]
120f
HTPB(M,)/TDI
U HTPB(M)
80}
S
TQ 40 =
0 L
0 1000 2000 3000 _ 4000
t/min

(a)HTPB(M,)

I HTPB(M,)/TDI
oo T TeB(y)
80F
¢ 60f
S
T 40r
20}
0_
20—y 1000 2000 3000 4000
t/min
(b)HTPB(M, )
100} HTPB(M,)/TDI
80|
A HTPB(M,)
“-’2 60j
?0 40_
20}
0_
20 1000 2000 3000 4000
t/min
(¢)HTPB(M,)

B3 AR 705 it HTPB SEDEE PBX
IE] A 15 B 0 R ) A2 T
Fig.3 Strain of test bottle filled with PBX containing

HTPB with different relative molecular mass
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Tab.1 Strain of test bottle
M(HTPB) T/°C 1/ min £,/107¢ £,/107° £,/107° £,/107° £,/107°
100 300 115. 45 84. 84 30. 61 — 87.25
1 500 100 2 813 80. 42 84. 61 — 4.19 —
25 3735 -6.83 1.75 — — —
100 403 101. 31 85.31 16. 00 — 88. 32
2 800 100 2813 81.89 85.02 — 3.13 —
25 3735 -6.43 2.05 — — —
100 543 100. 70 86. 46 14. 42 — 89. 04
4 000 100 2813 84. 19 86. 34 — 2.15 —
25 3735 -4.85 4.43 — — —
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Tab.3  Test results of binding strength
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Effects of Binder with Different Relative Molecular Mass on Curing Stresses of

Casting Polymer Bonded Explosives

ZHAO Juan, XU Hongtao, FENG Xuesong
Xi’an Modern Chemistry Research Institute ( Shaanxi Xi’an, 710065 )

[ ABSTRACT]  The strain change in the curing process of casting polymer bonded explosives ( PBX) containing HTPB
was measured by a self-designed device and method. The curing stresses of casting PBX were calculated and the effect of
binder with different relative molecular mass on the curing stresses of casting PBX was studied. The bonding strength of
casting PBX under different solidification temperature was also tested. Results show that the maximum curing stresses and
the shrinkage stresses of PBX decrease with the increasing of relative molecular mass of HTPB under the same curing tem-
perature at isothermal curing stage. When the relative molecular mass of HTPB are 1 500, 2 800, 4 000 and the solidi-
fication temperature is 100°C, the maximum curing stresses of PBX are 2. 14, 1.12, and 1.01 MPa, and the shrinkage
stresses of PBX are 0.29, 0.22, and 0. 15 MPa. At cooling stage, the shrinkage stresses of PBX increases with an increase
in relative molecular mass of HTPB. For the PBX with same relative molecular mass of HTPB, the binding strength
decreases with the increase of solidification temperature, while the relative molecular mass of HTPB has little effect on the
binding strength of PBX.

[KEY WORDS] casting polymer bonded explosives; curing stress; relative molecular mass of binder; binding strength
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