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Thermal Environment Adaptability of HMX based PBX

WEI Xing-wen, ZHOU Xiao-yu, TU Xiao-zhen, WANG Pei
(Institute of Chemical Materials, CAEP, Mianyang Sichuan 621900, China)

Abstract: The thermal cycling and thermal shock tests between —40°C~and 75°C were carried out. The thermal dam-
ages of PBX were studied by ultrasonic characterization. The ymechanical 'properties and failure modes of the PBX were
experimentally investigated before and after environmentitésts. The results show, that the thermal cycling and thermal shock
can induce the thermal damages of PBX, which make theé compressive, intension”decrease slightly, but the tensile intension
doesn’t change significantly.
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Table 1 Densities and ultrasonic character of HMX based PBX before and after thermal cycling
B B /(g em ) A/ (mes ) W25 /dB D,/10"
FIMB/A e s 2k W R MR 5EE MR

0 1. 851 1. 848 285644
5 1. 844 1. 841 285241
10 1. 842 1. 839 284243

305541 7.2£0.8 39.1+2.1
3036+2 7.3£0.5 40.0%2.0 25.23 25.27
302141 7.6£0.6 39.2+£2.3 32.44 32.49
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Table 2 Mechanical properties of HMX based PBX before and after thermal cycling
IR A E/ A 4R/ MPa JE4i i / GPa A 58 2 / MPa P A A 4k / GPa
0 50.64+0.79 13.8640.92 6.88+0.48 11.5340.07
5 44, 50+0. 24 12.9340. 34 7.80£0.61 10.5140. 13
10 42.70%0. 20 12.50%£0. 35 7.597+0.70 10.21£0. 15
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Fig. 1 SEM photographs of fractured surface
of HMX based PBX
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Table 3 Densities and ultrasonic character of HMX based PBX before and after thermal shock

Ponpy W/ (g em ™) FE/(mes ) 135 /dB D./107"
/A g I 44 ZikE W 44 ZikE MR ZiEE W
0 1. 849 1. 848 288444 2937+3 10.641.8 34.6+0.5
1 1. 849 1. 848 2820+5 293344 7.041.0 31.6£0.5 43.89 2.72
3 1. 847 1. 847 2808+8 291245 8.54+1.0 32.44+0.5 52.01 16.95
5 1. 847 1. 846 277244 2849+7 9.0%+0.8 36.0£1.8 76.16 59.03

Poh g AT fE HMX 5L PBX 25 4E 19 Jy 2 PR R 25 R W4k 4.
4 PohFHRBEE HMX & PBX B 1 46k
Table 4 Mechanical properties of HMX based PBX before and after thermal shock

Aoop il R/ A R4 E/MPa JRATEELE/GPa RLFEREE/MPa fifii L /GPa
0 45.67+1. 282 12.6040. 490 6. 30=£0. 370 10. 1+0. 707
1 38.61+0. 461 13.8540. 451 5.96=+0. 360 9.8440.170
3 38.7840.574 13.1241.522 5.69740. 902 9.96=+0. 256
5 36.8940.358 12.5240.678 5.2140. 335 9.6640. 352
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