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Table 1 Properties of aluminium powder

Coarse | Fine Coarse | Fine

Particle-form granule| granule | flake | flake

Particle-size
distribution

100/250] 250/325| 100/250; 250/325
(Tyler mesh)

Bulk density 1.29 1.22

(/em) 0.42 | 0.33
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Fig. 1 Schematic of experimental setup
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Fig. 2 Effect of A) particle-form on burning
rate of AP/CTPB (75/25)/Al prope-
llant at an atomospheric pressure
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Fig. 3 Effect of Al particle-form on r~p
curve of AP/CTPB (75/25)/Al

propellant
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Fig. 4 Effect of Al particle-size on r~p
curve of AP/CTPB (75/25)/Al
(10) propellant

AR E A EBHB AT, —F FRIZIERREH
REMRPLTLBREMDABO NS, ThDY, B
{LHIFE %7090 580% DEEB LT 20 E D, Wk
DX 57N IRTFOBBRRCNRE FEHGETHS
LEEI SRS, Y EOTRERN S, 74 IRTRB
HizB LIETHRIT, TAIORTFRBIIFHTLEE
L, RO Lol dBdREoBpRLELI LS L
BTES,

ArRTIS AL
/30 L

. ¢
Yo/30  flake 1ox

1 5 10
P (4/x)
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Fig. 6 X-ray patterns of al particles oxidized
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Fig. 7 Per cent by weight of flaky Al oxidized
in the burning flame under various
pressures
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Table 2 Effect of oddition of Al particle on
thermal diffusivity (a«) of AP/CTPB
(75/25) propellant

Particle-form of | No Granular
added Al (10%) | addition | Al Flaky Al

Thermal
diffusivity
a (mm?/sec)

0.037 0.15 0.21

(z)~BE(TRERKRCEBEHh 3, AXLE
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T—To=(Ts — Tp) exp (— rz/a)
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Fig. 9 Calculated temperature profiiles in the
propellanr near{the burning surface for
quick and slow burning propellants
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Fig. 10 Effect of Al particle-form on optical
reflectivity (p) of quick burning
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Effect of Aluminium Particle on Burning Rate of Composite Propellants

Yomi Tsuganezawa and Takeshi Ito

On the basis of the particle-from the above effects are examined. Ammonium
perchlorate/carboxyl terminated polybutadiene/composite/propellants containing the flaky
or the granular aluminium particles are used in the experiment. The results are as
follow. (1) The granular aluminium particle when dispersed in slow burning propelant
is ineffective on burning rate and when dispersed in quick burning propellant makes
the rate and the pressure exponent increased. (2) The flaky aluminium particle when
dispersed in both slow and quick burning propellant makes the rate increased, provided
that the pressure exponent in case of quick/burning propellant decreases gradually
with an increase in pressure. These observations are compared with experimental of
chemical reactivity of the particles and, optical reflectivity and thermal conductivity
of the propellants.
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