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Table 1 Comparison of the characteristic quantity of HTPB/AP and HTPB/AP /Al
mixed system p/MPa T,/C AH /] - ¢! T,./C T,/C T,/C T./C AH/J - g7
HTPB/AP 0.1 177.6 97.6 244.9 322.9 367.0 395.7 1959
HTPB/AP/Al 0.1 173.1 97.2 245.1 347.6 374.9 392.2 1706
HTPB/AP 3 167.6 258.7 245.0 327.6 397.0 440.9 2591
HTPB/AP/Al 3 171.9 232.5 245.3 355.4 397.1 422.3 2617
HTPB/AP 5 171.3 409.9 245.2 322.0 405.0 436.2 2963
HTPB/AP/Al 5 173.6 398.9 245.6 352.7 404.8 414.8 2668

Note: T, is temperature of exothermic peak, T, is temperature of crystallization, T, is final temperature, AH is value of exothermic peak, T’ is temperature

of curing exothermic peak, T, is temperature of the first exothermic peak, T, is temperature of the second exothermic peak, AH, is value of curing

peak, AH is value of decomposition peak.
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Table 2 Burning rate of HTPB/AP and HTPB/AP/Al

(mm - s™')

p/MPa
mixed system
2 4 6 8 10
HTPB/AP 4.22 5.73 7.44 8.33 9.29
HTPB/AP/Al 5.48 7.13 8.71 10. 06 11.01
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Study on Moisture-Resistant Black Powder

CUI Qing-zhong', JIAO Qing-jie’, REN Hui’*, YANG Rong-jie'
(1. School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China;
2. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The black powder were coated with GZ-1 type silicon resin. Structure and morphology of the coated black powder were
characterized by SEM. Combustion behaviors were studied by measuring sensitivities and output properties. The results show that
coating agent is firmly coated on the surface of black powder, and moisture absorption of the coated black powder is reduced by about
58% , and impact sensitivity , friction sensitivity and electrostatic sensitivity are reduced by about 60% ,57% and 56% ,respectively.
However, flame sensitivity and output properties of the powder with and without coating are almost same.

Key words: military chemistry; black powder; surface coating; moisture absorption; sensitivity; combustion property
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Thermal Decomposition of HTPB/AP and HTPB/AP/Al Studied by DSC-FTIR

SHI Zhen-hao, LIU Zi-ru, CHEN Zhi-qun, ZHAO Feng-qi
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The thermal decomposition of HTPB/AP composite propellants and the influence of pressure and Al powder on the
thermal decomposition were investigated by PDSC, TG-DTG and simultaneous DSC-FTIR. The results show that the thermal decom-
position of AP component in HTPB/AP is delayed due to the coating deactivation of HTPB on AP. The thermal decomposition of HT-
PB component is accelerated with AP. The thermal decomposition of HTPB/AP system can be accelerated by both the pressure and
Al, and the burning rate is increased as well. The pressure causes a phenomenon of multiple peaks which appear on DSC curves of
the thermal decomposition for HTPB component, but Al can restrain the phenomenon. Furthermore, the “after-solidify” process of
HTPB result from AP component and the pressure strengthens this process.

Key words: physical chemistry; HTPB; thermal decomposition; DSC-FTIR
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