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Table 1 Effects of Al content on the sensitivities of perchlo-
rate-based ECSP

Al diameter Al content H,, / cm P/ % Vi, / kV
/ pm %
0 >125.8 0 =10
5 81.3 0 =10
; 10 80.9 4 =10
Is 70.8 4 =10
20 56.2 4 =10
5 >125.8 0 =10
10 >125.8 0 =10
105
15 >125.8 0 =10
20 100.0 4 =10

Note: H,, is the impact sensitivity. P is the friction sensitivity. V,, is the elec-

trostatic spark sensitivity.
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Table 2
ties of perchlorate-based ECSP

Effects of particle size of Al power on the sensitivi-

Al diameter Al content  H,, P Vio hs,
/ pm / % /cm ! % / kv /cm
0.05 33.9 4 >10 1.5
5 70.8 4 >10 0.5
25 15 74.1 4 >10 -
65 97.7 4 >10 -
105 >125.8 0 >10 -
Note: H,, is the impact sensitivity. P is the friction sensitivity. V;, is the elec-
trostatic spark sensitivity. h, is the flame sensitivity. “~" means no re-
action.
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Effect of Aluminum Powder on Sensitivity of Perchlorate-Based Electrical Controlling Solid Propellant

HE Zhi-cheng', XIA Zhi-xun', HU Jian-xin’, LI Yang'
(1. College of Aerospace Science and Engineering , National University of Defense Technology, Changsha 410073, China; 2. College of Aerospace Engineering ,
Chong Qing University , Chongqing 400044, China)

Abstract: To investigate the sensitivity characteristics of an perchlorate-based ECSP containing aluminum, metallic and non-me-
tallic perchlorate-based ECSP with various Al content (0%, 5%, 10%, 15% and 20%) and particle size (0.05, 5, 25, 65 um
and 105 um) were prepared by means of the casting process; the impact, friction, electrostatic spark, and flame sensitivities of
the perchlorate-based ECSP were investigated according to the national military standard methods. The results show that the im-
pact sensitivity of the perchlorate-based ECSP increases with the increase of the aluminum content and decreases with the in-
crease of the particle size of the aluminum powder in the propellant. The metallic and non-metallic perchlorate-based ECSP show
low friction sensitivity. The changes of the Al content and particle size have some influence on the friction sensitivity, but the ef-
fect is slightly presented. The flame sensitivity of the perchlorate-based ECSP decreases with the increase of the particle size of the
aluminum powder. Under the test voltage of 10 kV, the changes of content and particle size of the aluminum powder do not re-
sult in obvious combustion of perchlorate-based ECSP. The impact sensitivity is larger for nano-ECSP (H,;,=33.9 cm) than in the
perchlorate-based ECSP with the micro-aluminum powder (H;;>33.9 cm).

Key words: perchlorate;electronical controlling solid propellant;impact sensitivity ; friction sensitivity ; electrostatic spark sensitivi-
ty;flame sensitivity ;aluminum powder
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