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Abstract:  The effect of nano metal powders on the burning rates of composite propellant was studied. The results indicate that
the addition of 2% nano nickel powders( irNi) or the usage of grading aluminum powders with the ratio of nano aluminum( rAl) to
general aluminum( g Al) 4.1 can effectively improve the combustion of propellant. The usage of grading aluminum powders with the
ratio of r Al to g Al I 1 will worsen the combustion of propellant. An interpretative mechanism for the effects of nano metal is devel
oped on the basis of energy response, combustion residue, and flame structures of the propellant containing nano metal powders. The
themmal analysis properties of the propellant and metal powders (1r Al and g Al) are also considered. That implies the ignition thresh-
old and combustion time from initial particle size 1o burnout of Al and 1 Ni are lower compared with g Al. Besides Al is inclined
to burn in single and Ni have the greatest influence on the decomposition properties of AP among metal powders. All these factors
work together and will have obvious effects on the ignition and combustion characteristics of composite propellants.
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Table 1 Content of nano metal powders and burning behavior of the samples

. Content of Burning rate under different pressure (MPa) / ( mm/ s) . . .
Sample ) Pressure exponential/ n | Explosion heat/ ( kJ/ kg)
r Al Ni 2 4 6 8 10
N-0 - 5.73 7. 96 9.96 11.30 12. 48 0. 485 5315
N-1 2.55% Al 5.63 7.57 8. 96 9.97 10. 81 0. 401 5261
N-2 3.96% Al 6. 24 8. 21 9. 51 10. 90 11.78 0. 398 5314
N-3 2% wrNi 6. 04 8. 21 9. 51 10. 38 10. 98 0. 360 5238
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Fig.2 TG DTG DTA curves of N-3 (0. 1MPa; 10 'C/ min)
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Fig.3 TG curves of ir Al and g Al (0. IMPa; 20 C/ min)
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