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Table 2 The calculated values of 7, T,,, E,,, E,,, E¢, 1gA, Ty, and ¢, for tri-base gun propellants M32 and SD

calculated values"

EMs
1D T =Tsanr T Eo. Ey, Ex le(A/s™") Ty o fla) = (1 -a)n/'$
/K /K /k] +mol ™" /K] cmol ' /K] emol Tt T /K n=0 n=1 n=2
M32 424.2 441.42 174.46 174.6 175.8 17.5 451.11 97.3 99.5 101.7
SD 431.6 451.83 186. 64 203.7 206.4 20.9 460. 48 82.0 84.2 86.4

Note: 1) E: apparent activation energy; A: pre-exponential constant; subscript K, data obtained by Kissinger’s method!"*) ; subscript O ; data obtained by
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Qzawa’s method ™!
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Table 3 The calculated values of Ty, ..., Sq, T, and P, 0.06+ M32

for tri-base gun propellants M32 and SD 0.05
M infinite cylinder sphere = 0.041
S ~—
D TSy man Sy Ty Py TS (7 man Sy 2% Py, o 0.031
/K /% K% /K /% K % 0.02
M32 393.3 69.90 388.4 30.1 397.1 73.08 392.2 26.9 0,01
SD  403.4 73.22 398.5 26.8 406.8 74.12 401.9 25.9 ’
0.001
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Thermal Safety of Tri-base Gun Propellants M32 and SD

ZHAO Feng-qi, HU Rong-zu, GAO Hong-xu
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: With the help of the onset temperature (T,) and maximum peak temperature (7,) from the non-isothermal DSC curves

of tri-base gun propellants M32 and SD at different heating rates (3) ,the thermal decomposition activation energy ( E, and E,) and

pre-exponential constant (A, ) obtained by Kissinger's method and Ozawa’s method, the values of specific heat capacity (C, ),

density (p) and thermal conductivity (1) obtained by the specifications of standardization method GJB 772A -97 -406.1, 401.2

and 409. 1, the decomposition heat ( Q

1, taking half-explosion heat) ,Zhang-Hu-Xie-Li's formula, Smith’s equation and Wang-Du's

formulas, the values (T, and T ) of T, and T, corresponding to 8— 0, thermal ignition temperature ( T ) , adiabatic time-to-

explosion (t,,,) ,thermal sensitivity probability density function [ S (T)] versus temperature ( T) relation curves for infinite

cylindrical and spheroidic tri-base gun propellants M32 and SD with radius of 0. 05m surrounded with surrounding of 373 K, peak

temperature corresponding to the maximum value of S(T) versus T relation curve (T

S(Tymax ) » Safety degree (S;) and critical thermal

explosion ambient temperature (7, ) of tri-base gun propellants M32 and SD are obtained. The results show that the thermal safety

acr

of tri-base gun propellant SD is greater than that of tri-base gun propellant M32, and the accelerating tendency from adiabatic

decomposition to explosion of the latter is poorer than that of the former.

Key words: physical chemistry; tri-base gun propellant; thermal safety; self-accelerating decomposition temperature ; thermal ignition

temperature ; adiabatic time-to-explosion; safety degree; critical thermal explosion ambient temperature; thermal explosion probability



