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Fig.1 Relation between pressure (P) and
mass burning rate (rn)
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Fig.2 Relation between pressure (P) and
pressure exponent (d log rh/dlog P)
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B (120) | 70/30 8.9 6.88
D (75.0) 70/30 4.9 6.78
D (75.0) 75125 50 | 524
E  (40.6) 70/30 4.2 | 5.8
E  (40.6) 75/25 47 | 4.3
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Table 2 Temperature coefficient determi-

ned from the straight lines of Fig.8
Temp. range | ‘lemp. coel
(°K)

Sample

_Sample | Ratio (o Kk-1)
65/35 350~460 0.0027

D 70/30 310~480 0.0020
75/25 310~440 0.0017

80/20 300~450 0.0017

65/35 370~440 0.0023

E 70/30 300~440 0.0015
75/25 300~430 0.0018

80/20 300~420 0.0012
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Studies on Combustion of Composite Propellants (V)

The Effect of Particle-diameter on Burning Rate
at Various Pressures and Initial Temperatures

Takeshi Ito

The effect of particle-diameter on the
burning rate of composite propellant was
investigated under the pressure range of
0.2~1.0kg/cm? The experiment was con-
ducted by using three particle samples,
B,D and E (The values of the mean vo-
lume-surface diameter, Dvs, of each sa-
mple are shown in Table 1). The per-
chlorate-binder ratios were 75/25 (D and
E) and 70/30 (B,D and E) by weight.

The following results were obtained :

Vol. 23, No. 1, 1962

(1) The burning rate increased with an
increase of the pressure (Fig.1).

{2) In the region of 0.2~2kg/cm? the
values of pressure exponent were relati-
vely independent of the particle-diameter
and the perchlorate binder ratio. In the
region of 2~10kg/cm?, no regular relati-
onship was observed between change of
the exponent and the change of the par-
ticle-diameter or of the ratio (Fig.2).

(3) The Summerfield’s equation was

(7) 7



applied for the burning rate under redu-
ced or low pressure (Fig. 3). The parame-
ter b in this equation decreased with a
decrease of the particle-diameter (Table
1).

The effect of the initial temperature on
the burning rate was also investigated.
The following results were obtained :

(1) The burning rate increased with
an increase of the initial temperature,

and the rate accelerated rapidly above
200°C of the initial temperature (Fig.
7). Spontaneous ignitions seemed to occur
at a temperature (ca. 240°C) at which the
decomposition of ammonium perchlorate
begins.

(2) The temperature crefficient seemed
to depend on the ratio rather thanon the
particle-diameter (Table. 2)
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