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Table 1 Properties of spherical and non-spherical aluminum

B LR BHEARS R/ % YRR/ pm Fe/% Cu/% Si/%
FLT1" 99.02 32 0.140 0.0044 0. 136
FLQT1? 99. 60 31 0.136 0.0024 0. 138
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Table 2 Effect of oxidizer particle size combination

on burning rate measured by >112 mm motor
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54 4.355 0.52 3
FLQT1 49 4.470 0.43 3
44 4.674 0.38 3
54 4.329 0.27 3
FLT1 49 4.445 0.23 3
44 4.632 0.55 3

VE: 1) W WRERT I 2) 5 WREA RIS ;

3) m h TR

3.2 ARSI A UK E R R

I HE ) K A8 bR BEOR g A (4,51 £0.10)
mm - s~ R S R A TR U R o, R (0.
002 £0.000 5) °C ',

M3 AR B BT AR A AR R Y
BRI ARH i 7R 9 ST TR B S E A — BEAE 47 ~
51 Z 8], & BRE B0 b 4 2 50 1) 41 590 L 2 2% I (i —
JBeAE 42 ~47 Z ) X ULHIR I BRIE Sa ks I, D 3R A 1
AEBETT A b B SR A 1A ek P o P A AP 7R 52 2 I R AR
BB o om0, R T A BIR T R T A ARRR B T35 4 ok
HR R FERTE 40080 2 A AR BROE 4000 mT DA ol 122 25 4
HR A SRR T 5

R3 FWRMEMKET REH T A SHE R
Table 3 Static combustion behavior of low burning-rate

HTPB propellant
i) E=R s 18 D

n, a,/C !
HiAg L /mm -+ s
42 4.567 - -
43 4.576 0.29 0.0018
FLT1 44 4.475 0.32 0.0020
45 4.570 0.29 0.0020
47 4.480 - -
47 4.547 0.34 0.0019
FLQT1 48 4.520 0.35 0.0021
49 4.476 0.35 0.0018
51 4.424 0.32 0.0020
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Table 4 Burning-rate exponent and relative parameter of spherical aluminum propellant measured by ~>112 mm motor

= 1 2 3 4 5 6 7 8 9
n, 0.2995 0.3459 0.2828 0.2928 0.3137 0.3258 0.3056 0.2931 0.2968
R 0.9980 0.9983 0.9948 0.9989 0.9971 0.9690 0.9807 0.9934 0.9822
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Effect of Spherical Aluminum on Combustion Behavior
of Low Burning-rate HTPB Propellant

JIAO Ji-ge', ZHOU Ke', ZHANG Wei’
(1. Jianghe Chemical Plant, Yuan'an 444200, China;
2. National University of Defence Technology, Changsha 410073, China)

Abstract. The effect of spherical and non-spherical aluminum powder on the combustion behavior of the
low burning-rate HTPB propellant was studied by means of both static burning-rate measurement and fir-
ing test of the >112 mm evaluation test motor. The results showed that the burning-rate of the spherical
aluminum propellant could be adjusted by means of variation of the particle size combination of the oxidi-
zer. The results also showed that the burning-rate at high pressure and the burning-rate exponent of the
spherical aluminum propellant are higher than those of the non-spherical aluminum propellant. There is
no remarkable change in temperature sensitive coefficient of burning rate.
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