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Abstract: In order to study the effects of DC electric field on the combustion characteristics of AP/HTPB/
Al composite solid propellant, the propellant grain combustion experiments were carried out under different elec-
tric fields. Propellant grain flame, burning surface regression and the motion trajectories of Al agglomerations
were observed by high—speed visual photography. The effects of different loading voltages on propellant flame,
burning rate and scattering velocity of Al agglomerations were analyzed. The average specific charge and force of
Al agglomerations particles was calculated by kinematic analysis. The results show that the ionic wind produced
by the high voltage electric field can significantly change the flame shape of the propellant grain. The burning rate

of propellant grain increases with the increase of loading voltage, and the reverse electric field has a more signifi-
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cant effect on the burning rate, which can increase the burning rate by 37%. Al agglomerations are positively

charged, and the average specific charge is about (1.58+0.04)x107° C/kg. With the increase of the reverse elec-

tric field intensity, the electric field force on the Al agglomerations particles increases gradually, up to 19 times

of gravity, and the average scattering velocity decreases gradually, by 49 % most.
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Fig. 1 Diagram of experimental system
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Fig.2 Photo of experimental facility

Table 1 Propellant formulations

Component Mass/% Particle size/pm
AP Type 1 38.1 424
AP Type 11 25 298
AP Type 111 6 142
Al 18 13
HTPB 12.9 -

3 #HR5i1Tie

3.1 BREZREGAH

T B4 055 07 T L B T o B U
S 0 MR M T R I N
i 5 PR I ol A N P o
5% 160 35 . R Amsys Maxwell B 57 4 57 6 P i o
8 ] 50 P 35 3 7490 B L 48 8 BRI L B 09 428 18mm,
S1 A% g 30mm , JEEJEE 2 2mm , BRI H2 4% [ 5 9 10mm,
B b PR B 400 4 T b 3R B SV IR O
il R o o B T 5 2 Ok L R L 1 ) o 8 4
{1043 B A B 0 PR 3 5

Fel 3 Ca) Sy B o W T 10 P 353 24 40 A 185 L B 4%
I i 4 Fl 69 00 P 5 28 o BT A 45

E/(V/m)
.1.000><106

8.001x10°

6.002x10° | | | | |

40034100 |

I2.004x105 EEEREIIINE
asaao [~/

(a) Electric field line distribution

E/(V/m)
1.000+10¢
- 8001103
L 6.002410°
= 4.003%10°
.2,oo4x 10°
45412102

(b) Electric field intensity distribution

Fig. 3 Electric field simulation of ring electrode at SkV
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Fig. 7 Trajectories of Al agglomerations at different negative electric field
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