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. mass
component function .
fraction / %
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NG plasticizer 20
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zan (DNTF)
N-Methyl-4-nitroaniline (MNA) stabilizer 1

other additives ballistic modifier 5
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Table 3  Prony series fitting parameters for master curves of relaxation modulus of CMDB propellant at various aging times

E,/ MPa E,/MPa E,/MPa E,/ MPa E./MPa
t,/d E_/MPa
(r, =0.0001 s) (r,=0.015) (r,=15) (r,=1005) (7,= 10000 s)
0 1.577 777.409 134.356 61.232 13.966 2.917
20 1.678 857.659 177.485 68.442 17.241 3.425
50 1.772 905.805 279.265 81.483 24.709 4.148
80 1.844 954.133 359.127 102.471 33.914 4.651
100 1.941 959.568 487.151 139.901 46.492 5.068
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Fitted parameters for the functional relationship be-
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Research on the Temperature-dependent Relaxation Modulus Model for Thermally Aged Composite Modified
Double-base Propellants

LIU Jia-ming'*, YANG Bao-yu'’, ZHU Liang'*, YANG Chun-qging'’, DENG Heng'*, DANG Jin-feng'”
(1. National Key Laboratory of Land and Air Based Information Perception and Control, Beijing 10081, China; 2. Xi' an Modem Control Technology Research
Institute, Xi'an 710065, China)

Abstract: To improve the accuracy of long-term storage performance evaluation for solid rocket motor grains and solve the criti-
cal limitation of existing models being difficult to simultaneously couple the effects of temperature and aging time, this investiga-
tion aims to achieve high-precision prediction of relaxation modulus over a wide range of temperature and the full aging cycle.
Based on the stress relaxation data obtained from accelerated aging tests of Composite Modified Double-Base(CMDB) propellant at
343.15 K, a temperature-dependent relaxation modulus model that accounts for aging effects was developed by applying the
time-temperature equivalence principle and introducing aging time as an internal variable. The results show that the predicted
curves are in good agreement with the experimental data under test temperatures ranging from 233.15 K to 323.15 K and after ac-
celerated aging at 343.15 K for 0-100 days. Thus, it indicates that the developed model can effectively describe the variation of
the relaxation modulus for CMDB propellant over a wide range of temperature and the full aging cycle.

Key words: Composite Modified Double-Base (CMDB) ; thermally aging;temperature-dependent; master curve; relaxation modu-

lus model

CLC number: TJ55;T)765.3;TP391.9 Document code: A DOI: 10.11943/CJEM2025233
(Vidw: & )

CHINESE JOURNAL OF ENERGETIC MATERIALS N XK 2026 % F 344K H 248 (146-153)



