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, the oxidizer in which there exists
particles of a particularly large particle size provides lower strength,

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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Fig. 1 Apparatus for wave scanning method
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Fig. 2 Wave form of spectra detected
by wave scanning slit and photo
multiplier ;

a :NaD line from propellant flame

b :Emissive spectrum of Na; observed
when flame temperature is higher
than the brightness temperature of
comparison lamp.

c :Absorption spectrum of Na; obser-
ved when flame temperature is
lower than the brightness tempera-
ture of comparison lamp.

d :Wave form for matching condition.
There observed only contnuous
spectram of comparison lamp.
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Measurment of the Flame Temperature of Solid Propellants
by Tatuo Yosikawa

Wave length scanning method is applied to NaD line reversal method; and the
flame temperature of solid propellants are measured.

Instead a plate, a wave length scanning slit, sat on a 90c/s tuning fork, and a
photo-multiplier detect the intensity of spectra near NaD line, and draw an intensity
curve on the oscilloscope (Fig. 1). Matching condition is obtained by so varing the
currents of the comparison lamp that emissive spectrum or absorption spectrum of Na
D line eliminate from intensity curve (Fig. 2).

Strand shaped solid propellauts are burned at an atmosphere and those flame
temperatures are shown in table 1 with standard deviations of measurment and calculat-
ed temperatures. the measured temperature of flames is lower than the calculated
temperature, for burning condition is different from the assumption of calculation; and
standard deviations, depending] mainly on the instability of flames, show that the wave

length scanning method is adequate for Na D line reversal method.
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F.P. Bowden and D. Tabor: The Friction and Lubrication of Solid
(Clarendon Press, Oxford, First Edition in 1950, Corrected Edition

in 1954 and 1958)
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