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Fig. 1 Schematicdiagrams of Chen’s method
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Fig.2 Creep loading history with two different methods
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Creep curve obtained by Chen’s multistep loading
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Table 1  Fitting constants of Prony series

constants 1% step 2" step 3" step

D, 0.107 0.230 0.429
D, -0.0189 —-0.0319 -0.0372
D, -0.0034 —-0.0151 —-0.0720
D, —0.0055 -0.0507 —-0.0630
ty/s 6.713 7153.495 14362.815
T /s 10449. 184 5130.847 519.997
7,/8 1368.955 466. 140 4860.521
T5/S 137.276 42.638 62.918
Adj. R-S/% 99.90 99.97 99.99
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Fig.4 Comparison of the creep curves obtained by Chen’s

method and separate loading method
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Fig.5 Comparison of the stress-strain curves under creep pro-

cedure and quasi-static loading procedure
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Table 2  Strain increment and Young'’s modulus in quasi-static

loading procedure

stress quasi-static strain Young's modulus
/MPa increment Ae /% /GPa
0-5.5 0.075 7.33
5.5-11.0 0.069 7.97
11.0-16.5 0.067 7.21
16.5-22.0 0.073 7.53
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Applicability Analysis of Chen’s Method in the Research of TATB-based PBX Creep Behavior

ZHAO Long, GAN Hai-xiao, TANG Wei, TANG Ming-feng, ZHOU Hong-ping
(Institute of Chemical Material of China Academy of Engineering Physics, Mianyang 621999, China)

Abstract: To improve the experimental efficiency of creep behavior research of polymer bonded explosive (PBX) for the further
study of the long-term service performance, the adaptability of Chen’s method in the experimental study of PBX creep behavior was
investigated and analyzed. The uniaxial compression creep experiments of a TATB-based PBX material under the stress levels of
5.5, 11, 16.5 MPa and 22 MPa were carried out by Chen’s multistep loading method and separate loading method, respectively.
Chen’s data processing method is applied to deal with the creep test results of multistep loading, the creep curves under different
loading were obtained, and compared with the creep curves obtained by separate loading method. Results show that creep curves
obtained by both methods under the stress levels of 5.5 MPa and 11 MPa are coincident, but the ones obtained by Chen’s method
are lower than the ones obtained by separate loading method under the stress levels of 16.5 MPa and 22 MPa, which indicates that
Chen’s method can be well applied to the creep experimental study of the material under low stress level, and can be applied to
the study of long-term service properties further. While under high stress level, obvious creep hardening effect is observed so that
creep curves from Chen method are only in accord with the real separate ones at creep deformation stage but discount occurs in the
stage of instantaneous elastic deformation.

Key words: polymer bonded explosive( PBX) ; creep; Chen’s method; multistep loading method; creep hardening
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