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Influence and Action Mechanism of Additives on Heat-induced Polymorphic Transformation of HNIW

XU Jin-jiang, LIU Yu, ZHANG Hao-bin, SUN Jie
(nstitute of Chemical Materials, CAEP, Mianyang 621999, China)

Abstract: Aiming at the problem of leading to explosive structure damage, performance reduction and safety descending due to
the polymorphic transformation of hexanitrohexaazaisowurtzitane (HNIW) was easily occurred in complex environment, the ef-
fects of additives on the heat-induced polymorphic transformation (PT) behavior of e-HNIW in composite explosives were stud -
ied by the in-situ X-ray powder diffraction (in-situ XRD) technology. The change rule of heat-induced PT rate of HNIW in com -
posite explosives with temperature were calculated and obtained by means of in-situ XRD non-standard quantitative phase analy -
sis. The heat-induced PT characteristic parameters and PT rules of HNIW in composite explosives were analyzed and obtained. It
was proposed to divide the additive into three species, including promote PT system, intermediate PT system and suppress PT
system. Results show that the additives used in promote PT system have the tittle dissolution on HNIW, the interface micro-disso-
lution layers were formed on the HNIW crystal surfaces, which makes the heat-induced PT route change from solid-solid PT to
solid-solution-solid PT and reduces the PT activity barrier energy, thus the heat-induced PT of e—>y is obviously promoted. The
additives used in the suppress and intermediate PT system have strong coating effect on the HNIW crystals. The preliminary heat-
induced PT temperature is improved through altering the thermal transfer mode and surface heat insulation, and the inhibition ef-
fect on the heat-induced PT of HNIW is realized to a certain extent.

Key words: hexanitrohexaazaisowurtzitane (HNIW, CL-20) ;additives;in-situ X-ray powder diffraction (in-situ XRD) ; heat-in-
duced polymorphic transformation;induced mechanism
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