




































































































































































































































ChapterX 

The Combustion Mechanism of Pyrotechnic Compositions and Factors Affecting their 
Combustion Rate 

Section 1. Combustion Mechanisms of Compositions. 

The combustion process or pyrotechnic compositions may be divided into three individual stages: 
ignition, inflammation, and combustion. 

The ignition of the composition is usually accomplished by means of a heat stimulus which is 
imparted only to a limited part of the surface of the pyrotechnic composition. 

Inflammation of the composition is the term ordinarily used for the propagation of combustion 
across the entire surface of the composition. 

Combustion proper is the propagation of the process into the interior of the composition. 

The inflammation rate of pyrotechnic compositions is many times greater than the rate of 
combustion; a similar relationship is also observed for powders (both black powders and 
smokeless powders ). 

For a composition, the inflammation rate depends upon the following factors: 
I. The degree of pulverisation of the components: the finer the components are pulverised,

the greater the total surface area of the composition will be, and the easier and more
rapidly inflammation will proceed.

2. The density of the composition: the higher this density is, the less its total surface will be
(the number of pores in the composition is reduced and its inflammation will proceed with
greater difficulty and more slowly.

3. The initial temperature of the composition: the higher it is, the more easily and rapidly the
process of inflammation will occur.

4. The external pressure: when the external pressure rises, the rate of inflammation increases
rapidly; this may be explained by the fact that the compressed gases transfer more heat in a
unit of' time to the surface of the condensed system that they are igniting, than the same
gases would at atmospheric pressure.

5. The composition of the gaseous phase and, in particular, oxygen content in it, since the
oxygen actively participates in the processes of the inflammation of many pyrotechnic
compositions (see reference 111 .,., 1><).

The highest inflammation rate is observed for loosely packed photomixtures and for gunpowder; 
the inflammation rate of gunpowder trains in an open space amounts to about 3.5 m/sec. 

We should note that the inflammation processes of both pyrotechnic compositions, and of 
powders and explosives have not yet been adequately studied, and one of our tasks in the 
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