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Fig.1  Relationship of mass change vs aging time for HMX

based explosives
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Table 2 The lifetime based on the mass loss of 0.1%

temperature/°C 45 55 65 75

time/d 883 176.5 21.5 5
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Comparison of Aging Models of Polymer Bonded Explosives

ZHANG Guo-hui'*, WEI Xing-wen’, CHEN lJie’, SHU Yuan-jie’, SONG Mian-xin'
(1. Materials Science and Engineering College , Southwest University of Science and Technology, Mianyang 621010, China; 2. Institute of Chemical Materials
China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: Three aging models, including Arrhenius, time-temperature superposition principle and neural network were used to
comparatively study the aged HMX based PBX. And the lifetime was predicted when this explosives lost 0. 1% of their total mass at
20 °C and when the lost 0. 2% of the total mass at 50 °C and 60 °C. Results show that the lifetime predicted from Arrhenius,
time-temperature superposition principle, neural network are 390 years, 490 years and 15.2 years and 1127 d, 1180 d, 1375 d;
and 182 d, 196 d, 220 d, respectively. It is stated that the results calculated by Arrhenius is agreed with that by Time-temperature
superposition principle, and the neural network model is not an available when below the modeling temperature.

Key words: physical chemistry; polymer bonded explosive; storage lifetime; aging model

CLC number: TJ55; TJ410.3; O64 Document code: A DOI: 10.3969/j.issn.1006-9941.2011.06.018

%(Lﬂgs'zﬁeﬁ'kﬁeﬁeﬁleyé

RRE - MEE - mE K

HIMBARFADPEZRIEFTEFATFNSIT

mEAREER e FRAS REHERETRED LA E S
WatERED MM BRFRFTASNEZ)FFREFFERT
e T2l £11 A 16 H -17 HERFRALRER ZHET
BEXET, RPHEZRETFREALATREA I LRKRX
BP0 B R A AT R T A T AR R BT R R TR AR BT
BAREFCHRBARTRAS T 2% LIHBIR
IR Za ZEFERERT 20

CIHBARFHEZA THEEZHAELS VU T ER LR
AT B, SRR T MR BT BT X TR R B
WERTHRANAN N PR E X TRAG KA, 7 E Y
BT AXAFE 2 B, B P RRTEERLANRAET
BEE-—EWNREATFATRELEEREL, H—F#H
RAMEENERE WABK R, MEHERXRETREALAAE G & F
RAERT AR AT KRLERKBTEHT MR H ISP T REIFE AL
BEHWRRFE  BAPREEH T AR TR TR ARLRALE
EWRAER. RPZHEXRFREANARZALANBAFAR G T IK
TR ZERWAEES R,

ARFAREZRA"MBE -HBEERAMB" . I —RFHFTIT2
LU EAXEESEMT K2R A L PP 724 BRE KT 10 B#RE, &
ENEZREELBEMBAERTAEEL B M, T AT R A LR
TTAMNBFT LRI W RFAARREE LR, 2TAE R,
REFFERR, EL-RFWEXRR, X FTE2ARMETHET #,
RH#TRIE, ARREENRAART R EELT RIFWEH,

(FPETRHENRRCIHABRTREN YRE #FH)

CHINESE JOURNAL OF ENERGETIC MATERIALS b e A 2011 % #19% %63 (679 -683)



