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Table 1 Creep model parameters of a HMX based PBX

specimen  experimental stress

number /MPa ¢, Cs residual (Sn)
1 27.1 0.401 -0.703 4.245E - 05
2 30.6 0.502 -0.708 6.133E -05
3 39.5 0.392 -0.649 1.607E - 05
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Fig. 1 The comparison of creep strain
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Table 2 Time difference of experimental and emulational curves

specimen number creep strain ty/s ty/s At/s
1 1.357E -03 2491.8 2551.4 59.6
2 1.488E -03 1264.1 1293.9 29.8
3 1.488E -03 1112.2 1135.9 23.7

Note: t, ,ty is time on emulational and experimental curve,respectively.
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PBX Creep Model Based on Modified Time Hardening Theory
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Abstract: A reasonable model of plastic bonded exploisve ( PBX) substantiated by creep property is useful for finite element

simulation of machining PBX components. Modified time hardening theoretical ( MTHTT) model, which has compact form and less

undetermined parameters,is promoted in this paper to describe creep behavior of PBX. A HMX based PBX is employed to conduct

compressive creep tests. The model parameters are determined and the corresponding fitting details are discussed for validating the

model. Meanwhile, finite element software is used to simulate the creep deformation of cylinder specimens subjected to the

experimental stresses. Theoretical analysis and the simulation show that the model agrees well with the results of creep test and it

could be used in simulating the deformation of PBX components during the machining process.

Key words: materials mechanics; polymer bonded explosive (PBX) ; creep model; modified time hardening theory (MTHT) ; finite

element simulation





