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Table 1 Creep test duration at each temperature

temperature/°C 30 35 40 45 50

creep test duration/h 546 42 69 88 95
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Table 2 Fitting parameters of modified time hardening theory

load/MPa A B Adj.R-S/%
0.5 1.29E-05 0.471 98.8

1.0 2.79E-05 0.416 98.7

1.5 4.50E-05 0.373 98.5

2.0 1.71E-05 0.492 94.3

2.5 3.91E-05 0.406 98.2

3.0 3.85E-05 0.416 96.4

3.5 5.31E-05 0.398 97.6

4.0 2.11E-05 0.499 98.8

4.5 3.78E-05 0.458 98.8

5.0 2.59E-05 0.507 99.1

Note: A and B are fitting parameters of modified time hardening theoretical

model. Adj.R-S is short for adjust R squared, the coefficient of determi-
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Table 4 Iga, at each stress

a/MPa Iga,
1.0 0.686
1.5 0.354
2.0 0.122
2.5 0.091
3.0 0

3.5 =-0.152
4.0 -0.266
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5.0 —-0.448
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Note: lIga_is stress moving factor. o is stress.
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Fig.9 Coupling translation factor Iga,, fitting diagram
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Applicability Analysis of Time-temperature-stress Equivalent Principle in Tensile Creep of TATB-Based PBX

ZHAO Long'’, Yuan Hong-wei', ZHU Xiao-yan', WEN Mao-ping', WEN Qian-qgian'
(1. Institute of Chemical Materials, CAEP, Mianyang 621900, China; 2. Graduate School of CAEP , Beijing 100081, China)

Abstract: In order to verify the applicability of time-temperature-stress principle in tensile creep of TATB-based PBX and realize
the evaluation calculation of long-term uniaxial tensile creep deformation, the conventional tensile creep experiment under con-
stant stress but different temperatures and multistep tensile creep experiment under constant temperature of a TATB-based PBX
were carried out. The tensile creep curves under constant temperature but different stresses were obtained by decomposing the
multistep creep curve following Chen’s method. The coupled creep compliance master curves under reference temperature and
stress (30 °C and 3.0 MPa) and parameters of Willianms-Landel-Ferry equation considering temperature and stress were obtained
by translating and assembling the creep compliance curves using dichotomy calculation program based on the
time-temperature-stress equivalence of nonlinear viscoelastic materials. The results show that the tensile creep behavior of
TATB-based PBX is well described by the time-temperature-stress equivalent principle in the analyzed temperature range from
30 °C to 50 °C and stress range from 1.0 MPa to 5.5 MPa, which could be used to predict the long-term tensile creep deforma-
tion under low temperature and low stress through the short-term tensile creep tests at high temperature and stress.

Key words: PBX;creep;time-temperature-stress equivalence; WLF equation;dichotomy
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