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Fig.1 Structure of the device used to measure curing stresses

1—digital indicator, 2— dynamic strain indicator, 3—oven, 4—
aluminium bottle filled with no curing agent PBX, 5—aluminium

bottle filled with thermosetting PBX, 6,7—strain gauges

dynamic strain indicator oven
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Fig.2 Photograph of testing device for curing stress
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Scheme 1 Curing reaction of the binder in PBX
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Table 1  Strain of test bottle

T/°C g, /x107° g,/x107° g5 /x107° g,/x107° g5 /x107° £, /%10°

100 115.45(300) 84.84(300) 30.61 4.19 78.6(100 ~25 °C) 84.5(100 ~25 °C)
80.42(2813) 84.61(2813)

25 1.75(3735) 0.081(3735)

90 82.97(336) 72.63(336) 10.34 3.62 67.27(90 ~25 °C) 72.55(90 ~25 °C)
69.00(2813) 72.62(2813)

25 1.73(3735) 0.071(3735)

80 73.95(500) 65.96(500) 7.99 3.38 60.34(80 ~25 °C) 65.37(80 ~25 °C)
62.04(2813) 65.42(2813)

25 1.72(3735) 0.045(3735)

60 49.82(678) 45.61(678) 4.21 3.04 40.92(60 ~25 °C) 45.81(60 ~25 °C)
42.80(2813) 45.84(2813)

25 1.88(3735) 0.034(3735)

Note: &, is the strain of test bottle filled with thermosetting PBX at curing stage; &, is the strain of test bottle filled with no curing agent PBX at curing stage; & is the

maximum strain of test bottle produced by thermosetting PBX at curing stage; &, is the shrinkage strain of test bottle produced by thermosetting PBX at curing

stage; g5 is the shrinkage strain of test bottle produced by thermosetting PBX at cooling stage ;

gent thermosetting PBX at cooling stage.
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Fig.3 Strain of test bottle filled with thermosetting PBX and no curing agent PBX at different curing temperature
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Table 2 The datas of curing stress

T/°C oy /MPa o4 /MPa o5 /MPa oo /MPa
100 2.14 0.29 5.50 5.91
90 0.72 0.25 4.70 5.07
80 0.56 0.23 4.22 4.57
60 0.29 0.21 2.86 3.20

Note: o5 is the maximum stress produced by thermosetting PBX at curing
stage; o, is the shrinkage stress produced by thermosetting PBX at
curing stage; o is the shrinkage stress produced by thermosetting PBX
at cooling stage; o is the shrinkage stress produced by no curing agent

thermosetting PBX at cooling stage.
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Effects of Temperature on Curing Stresses of Casting Plastic Bonded Explosives

CHEN Chun-yan, WANG Xiao-feng, Feng Xiao-jun,XU Hong-tao, GAO Li-long, NAN Hai, ZHENG Ya-feng
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: To improve curing process and to ensure the the launch safety of casting plastic bonded explosives (PBX) , the strain
change in the process of transition of from liquid to solid for casting PBX was measured by a self-designed-made indirect stress
sensor. The effect of curing temperature on the curing stresses of casting PBX was studied. Results show that curing process of PBX
includes three stages: the rapid thermal expansion from room temperature to curing temperature, the thermal expansion and
crosslinking shrinkage at curing temperature and the shrinkage at cooling stage. The defomation of the test bottles was studied. The
casting solidification strain of casting PBX was calculated according to the defomation. The solidification temperature has an abvi-
ous effect on defomation of PBX. When the solidification temperature are 100, 90, 80, and 60 °C, the maximum curing stresses of
PBX are 2.14, 0.72, 0.56, and 0.29 MPa, respectively, and the shrinkage stresses of PBX networks are 0.29,0.25,0.24, and
0.21 MPa, respectively, revealing that the curing temperature at isothermal curing stage has a greater influnce on the thermal stress
and shrinkage stress, the higher curing temperature, the bigger curing thermal stress and shrinkage stress. According to the strain-
time curve of the solidification process, the low temperature curing to reduce the curing stress tn the earlier stage and elevanted
temperature in the later stage of the curing stress changes smoothly are taken to improve the efficiency of variable temperature
curing process.

Key words: polymer chemistry; thermosetting; polymer bonded explosives(PBX) ; curing stress; curing temperature
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