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AN APPROXIMATE THEORY OF CRITICALITY OF
“HOT SPOT" OF INSTANTANEOUS
ADDITION OF HEAT

Zhang Guanren
Abstract

An approximate analvtic theory of criticality for thermal hot spots of instan-
taneous addition of heat is given. Formular of the critical explosion parameter
dc is derived as following:
n—|

%

_6, h+| c
[nd, = y —-T/"é‘_/'l —__;>

where 8 .=£ T, -T, / «RT," . E is the activation energyv.R is the universal gas con-
stant. 7, is the initial temperature of the hot spot.and T, is the temperature of
the surroundings.n =0 for a plate,n=7 for a cvlinder and n=2 for a sphere. They are
exactly sameas given by P.H. Thomas except the constants on the right hand
side of the expression.

From the energy balance equation of a thermal hot spot.at the time of addi-
tion of heat. another expresion of ¢. can be derived. which is similar to that given
by M. H. Friedman. After substituting the thermal energy input by a plane shock
wave. the critical condition P'r =const. of initiation of the heterogeneous explosives
can be derived. Thus the author concluded that no matter the explosive is homo-
geneous or heterogeous. the mechanism of initiation is thermal.



