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Fig. | Relation between the specific surface
area of the oxidizer and the tensile
strength of the propellants at 20, 50°C.
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Fig. 2 Relation between the specific surface

area of the oxidizer and the tensile
strength of the Propellants at—50°C
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Fig. 3 Rclation between the specific surface
area of the oxidizer and the elongation
of the propellants at —50, 20, 50°C
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Fig. 4 Relation between the surface area of
the oxdizer and the 1095 modulus of
the propellants at —50, 20, 50°C
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Effects of oxidizer’s particle size on

properties of composite propellants

Kenichi Suzuki

In solid propellants, their mechanical properties exert considerable influences on

the combustion stability, reproducibility of combustion behavior, and storability.
The factors influencing the mechanical properties of propellants include type of
fuel binders, and type, compounding ratio and particle size of oxidizer and other

additives.

Of these factors, the effects exerted by the particle size of oxidizer on the

tensile properties were tested with respect to propellants using polybutediene as the

fuel binder.
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As the oxidizer, two ammonium perchlorate preparations, one having a particle

size selected from large particle-size group and the other possessed of a particle size

selected from small particle-size group, were mixed and put to the test,

The specific

surface area of the oxidizer was varied from sample to sample by changing the particle

diameter or mixture ratio of the particles of which the oxidizer is composed. The

relationship between the specific surface area of the oxidizer and the tensile properties
of propellants was determined at +50°C, +20°C and —50°C. As the result, the fo

llowing were learnt:

1) Larger specific surface is desirable, because both tensile strength and elongation

increase with the increase of this area,
2) Even if the specific surface area is constant,
particles of a particularly large particle size provides lower strength,

the oxidizer in which there exists

then it is

assumed that the concentrated strains on the oxidizer surface have considerable

effects upon the strength,

3) As the specific surface area of oxidizer increases, the propellant exhibits the
tendency of losing modulus. In this case, presence of large particles exerts little

effect.
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