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Table 1 Property parameters of binder system
sample glass transition temperature/°C tensile strength/MPa
original binder  49.6 14.06
reinforcing agent 120.6 64.76
composite binder 48.3, 122.4 17.47
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Fig.1 Tensile creep strain curves of TATB-based PBX and its

modified formulation
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Creep Properties of TATB-based Polymer Bonded Explosive and its Modified Formulation

LIN Cong-mei, LIU Shi-jun, TU Xiao-zhen, HUANG Zhong, LI Yu-bin, PAN Li-ping, ZHANG Jian-hu
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract. In order to investigate the effects of binder component on the creep properties of TATB-based polymer bonded explosive
(PBX), tensile creep properties, compressive creep properties and three-point bending creep behavior of TATB-based PBX were
studied by electronic universal testing machine and dynamic mechanical analyzer, respectively. Results showed that creep
resistance performance was improved by the addition of reinforcing agent (styrene copolymer) with high glass transition tempera-
ture and high mechanical strength. The creep strain of modified formulation was decreased, creep failure time prolonged. The
creep damage time of original formulation obtained by 50 °C/3 MPa tensile creep, 70 °C/10 MPa compressive creep and
70 °C/6 MPa three-point bending creep tests were 14, 12.7, 12 min, respectively. However, modified formulation did not rup-
ture under the same conditions. Based on time-temperature superposition principle, the master curves of TATB-based PBX and its
modified formulation were obtained at reference temperature of 60 °C. Compared with original formulation, the creep compliance
master curves of modified formulation shifted downward and the creep resistance performance was enhanced.

Key words: applied chemistry; TATB; polymer bonded explosive; reinforcing agent; creep properties; time-temperature superpo-
sition
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