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Properties of Smokeless Cross-Linked Modified Double Base Propellant

FAN Xue-zhong, FAN Hong-jie, LIU Fang-li, LI Xiao-jiang, WEI Hong-jian, LI Xu-li
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China )

Abstract; The energy,combustion properties and mechanical properties for the new designed smokeless
cross-linked modified double-base propellant were thoroughly studied. Compared with ordinary double
base propellant,the specific impulse for new designed smokeless cross-linked modified double base pro-
pellant was shown to be higher. The burning rate pressure exponents for the propellant compositions are
about 0.34 ~0.50 in the range of 3 ~ 15 MPa. The tensile strength of the propellant is 0. 64 MPa at 60 °C
and the elongation is 94% at —40 °C. The mechanical properties can meet the demands of case-bonded
rocket motor.

Key words: material sciences; smokeless cross-linked modified double base propellant; combustion

property ; mechanical property
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Estimation Formulae of the Critical Rate of Temperature Rise
for Thermal Explosion of Exothermic Decomposition Reaction
System of Energetic Materials

HU Rong-zu', ZHANG Hai’, XIA Zhi-ming®, GUO Peng-jiang’,
GAO Sheng-li', SHI Qi-zhen', LU Gui-e’, JIANG Jin-you’
(1. Department of Chemistry/Shaanxi Key Laboratory of Physico-Inorganic Chemistry
Northwest University, Xi’an 710069, China;
2. Department of Mathematics, Northweet University, Xi'an 710069, China;
3. Ordnance Engineering Institute , Shijiazhuang 05000, China)

Abstract: The calculation formulae of estimating the critical rate of temperature rise (d7/d¢),, for ther-
mal explosion of exothermic decomposition reaction system under adiabatic,nearly adiabatic, apparent em-
piric-order autocatalytic and first-order autocatalytic conditions are derived from the relationship between
the energy change of a reacting system and the extent of the reaction,and the sufficient and essential con-
ditions from thermal decomposition to thermal explosion and the kinetic equation of non-isothermal reac-
tion. The corresponding methods for estimating the values of (d7/dt), are presented.

Key words: physical chemistry; exothermic decomposition; thermal explosion; critical rate of tempera-

ture rise; energetic material



