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Fig. 1 Principal diagram of measuring the temperature of

explosive by Bragg grating
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Fig.2 Grain curing model
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Table 1 Property parameters of cast PBX and steel mould
k c p
it » ,
items /W - m- . K /k] . kg,1 . K,1 /kg - m™3
explosive  0.30 1.30 1656
mould 43.53 0.48 7850
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Table 2 Property parameters needed in calculation of the stress fields

items « £ 7 v
/W +m™2 K" /MPa /MPa
12 7.60 (T=23°C) 12 (T=25C)
explosive 10 7.18 (T=40 °C) 9 (T=40 °C) 0.50
8 6.10 (T=60 °C) 3 (T=60 °C)

mould - - -

Note: E is elastic modulus, o is yield stress, v is Poisson’s ratio. « is coeffi-

cient of heat transfer.
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Fig.4 Temperature field distribution in grain at 3.88x10° s
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Fig.5 Temperature change curves of points 1, 2, 3
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Fig.6 Temperature change curves of points 4, 5, 6
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Table 3

kinds of heat transfer coefficient

Maximum effective stress of cast PBX under three

/W -m2 . K 8 10 12

maximum effective stress/kPa 1.95 5.66 6.69

292 7717 9.116
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Fig.8 Effective stress distribution of cast PBX under different

heat transfer coefficient
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Experiment and Numerical Simulation of Curing Process of Cast PBX

ZHANG Bai-lei, CHANG Shuang-jun, YUAN Jun-ming, OU Ya-peng
(School of Chemical Engineering and Environment, North University of China, Taiyuan 030051 ,China)

Abstract: To research the change rule of temperature field and stress field in the curing process for cast PBX ( Polymer Bonded
Explosive, PBX), the temperature field in the curing process of cast PBX under 60 °C was tested by Bragg gratings. The numerical
simulation of temperature fields and stress fields under different heat transfer coefficient during curing process of the cast PBX explo-
sive were conducted by finite element method. Results show that in the first stage of curing reaction, the temperature of the grain
is higher than 60 °C. The temperature in the central portion of the grain reach 65 “C. The decreasing trend of temperature is
revealed from the center to internal wall of the mold. Largest temperature gradient appears at the 3.88x10° s. Stress concentration
area is mainly located in the bottom of the grain. The effective stress concentration area and the maximum effective stress enlarge
with increasing the heat transfer coefficient between model and grain. When the value of heat transfer coefficient is
12 W+ m™ - K", the grain has the maximum stress concentration area at 3. 88 x10° s and the maximum effective stress is
6.69 kPa.

Key words: cast polymer bonded explosive (PBX) ; curing process; Bragg gratings; numerical simulation
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