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Influence of nano-/micro- powder filler on properties of propellant slurry
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Abstract:

propellants. Many superfine particles with various particle diameter, varieties, mixture and surface coated have heen employed to

To get high performance solid propellanis, nano-or micro particles are often introduced in the components of the

study the influence on viscosity, dispersion, impact and friction sensitivily of the propellant slurry. The results indicate that, the vis-
cosity of slurry increases while the superfine particle diameter decreases: the viscosity of slurry is obviously influenced by the variety

of particles: superfine AP has the most remarkable influence on the viscosity of the slurry; viscosity, impact and friction sensitivity
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and dispersion of slurry are remarkably improved after particle surface coating properly.
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Fig. 1 Viscosity of the slurry containing Al particles

with different diameter in different mixing time
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Fig.2 Dispersion of Al particles

(b)

in the slurry at mixing 80min
(a) dso= 1. 5Hm, { 1000times) ; (b) dsp= 50mm, { 2000times)
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Fig.3 Effect of various kinds of micrometer
particles on the viscosity of the slurry
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Fig. 4 Effect of the content of superfine
AP on the viscosity of the slurry
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Fig. 5 Effect of the mixture of superfine AP

and Al on the viscosity of the propellant slurry
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Fig. 6 Dispersion of the mixture of superfine AP and
Al particles in the slurry in different mixing time
( a) At maximum viscosity ( 1200tmes) ;

( b) At minimal viscosity ( 1200times)

Table 1 Sensitivity of the propellant slurry

~ Impact Friction
bﬂﬂ'lplﬂ e 1} s )
sensitivity/ G0 sensitivity/ 9 ~'
Slurry with maximum viscosily 95 93
Slurry with minimal viscosity 26 24

1) Hammer wt. : 25kg: fall high: 250mm; slurry wit. : 30mg; 2) Sway angle: 90°;
pressure; 2. 45MPa.
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Fig.7 Effect of the superfine AP or Al particles
coated by EAP on the viscosity of the slurry
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Fig.8 Effect of the mixture of superfine AP and Al particles
coated by EAP on the viscosity of the propellant slurry

R RE VA p AL B o e B BRI FE (LR 2) B
BORWRFE I PR (B SRhk B (E BN, PIAPEREL T
e P52 AR /D o

Table 2 Sensitivity of the slurry containing
superfine AP and Al coated by EAP

) Impact Friction
Sample - s S
sensitivity/ 9 sensitivity/ %
Slurry with maximum viscosity 49 43
Slurry with minimal viscosity 24 22
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(a) (b
Fig.9 Dispersion of superfine AP and
Al coated by EAP in the slurry
(a) At maximum viscosity ( 1500 times)

( b) At minimal viscosity ( 1500 times)
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