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Fig.1 WAXS curves of the four samples during heating
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Fig.2 DSC curves of the four samples
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WAXS 5 DSC i 25 R # L W] , Estane 25 S L HMX Y
AH 75 Y5 BE B A, T F oy FF ., -NC 223 ) HMX £ A
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Fig.3 Optical photos of thermal compatibility experiments of HMX powders with Estane (groups 1 and 2) and F,,,, (group 3)
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FH A5 K 53+ 5 8-HMX I A EAEH . H i, & T Estane
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N, AR AE Estane 89 HMX t £ 07 H o AR, {EL 1t st
B B, HMX 43 F 32 %] Estane 43 ¥ %5 [ {37 FH (1) 24
W, BAHAT H G, R i s —p 386 AH AR Y Bl ) 2E i #R
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Fig.4 WAXS curves of the four samples after cooling from

210 °C (8 phase) to room temperature
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Fig.5 WAXS curves of the four samples at 100 °C after cool-
ing from 210 °C (& phase)
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Fig.6 WAXS curves of HMX-Estane at 100 °C after cooling
from 210 °C (8 phase)
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BT 8—BWARAE 3.5 h INIT A S AR5 R BAH
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3% A AR, ax Al e R T O RO G B B-HMX FE
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Effects of Binders on the Phase Transition Behavior of HMX

SHIJing'*, LI Lan'*, LIU Jia-hui’, BAI Liang-fei’, LI Xin-xi*, DUAN Xiao-hui', TIAN Qiang'

(1. State Key Laboratory of Environment-Friendly Energy Materials , Southwest University of Science and Technology , Mianyang 621010, China;
2. Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 621999, China
3. Institute of Nuclear Physics and Chemistry , China Academy of Engineering Physics, Mianyang 621999, China;
4. School of Materials Science and Technology ; Southwest University of Science and Technology, Mianyang 621010, China)

Abstract: The phase transition behavior of HMX-based polymer-bonded explosives (PBX) and pure HMX pellet, prepared by
compression molding, was studied by variable temperature wide-angle X-ray scattering (WAXS) and differential scanning calo-
rimetry (DSC). The HMX-based PBX contained polyester polyurethane (HMX-Estane) , fluororubber (HMX-F,,,,), as well as ni-
trocellulose (HMX-F,,,,-NC). The initial 8—8 phase transition temperatures (T,), as determined by WAXS, were found to be
186 °C for HMX-Estane (95:5) , 188 °C for HMX pellet, 192 °C for HMX-F,,,,(95:5) , and 198 °C for HMX-F,, ,-NC(95:3:2).
The addition of the small amount of nitrocellulose (2%) to the binder increased the T, by about 10 °C, compared with HMX pel-
let. All samples retained the 6-phase when cooled from the high temperature phase to 100 °C and kept in vacuum for 12 h, ex-
cept HMX-Estane which went through a reversible phase transition and changed B phase completely after kept at 100 °C for 3.5 h.
Among the three types of binders only Estane promoted the B—§ phase transition and the reversed § =8 transition of HMX. This
result was attributed to the dissolution (on heating) and the precipitation (on cooling) of B-HMX at the HMX-Estane interface.
Key words: binder;octogen (HMX) ; phase transition;polymer-bonded explosive ; wide-angle X-ray scattering (WAXS)

CLC number: TJ55; O64 Document code: A DOI: 10.11943/CJEM2021151

(Tidhi: & #)

Chinese Journal of Energetic Materials, Vol.30, No.6, 2022 (550—556) A A AL www.energetic-materials.org.cn



