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Table 1 Effect of content of Al on the combustion characteristics and energy properties of the propellant

r/mm - s

1

sp

/% 3 MPa 7 MPa 10 MPa 13 MPa 15 MPa 18 MPa  20.5 MPa 22 MPa a2 /N -s-kg™!
0 8.03 15.38 19.58 21.49 22.49 25.17 27.65 29.24 0.62 2473.52
5 8.24 14.92 17.43 21.01 22.40 25.93 29.24 30.77 0.65 2578.38
8 7.03 13.12 16.77 20.60 22.46 26.32 29.30 32.05 0.69 2613. 66
10 7.11 12.77 17.02 20.49 22.57 26.74 30.40 32.26 0.76 2633.26
15 8.26 14.14 18.76 24.04 26.60 32.05 35.97 38.02 0.78 2673.44
T2 SR M B RL R XA T R % 1 R Y B2
Table 2 Effect of particle size of Al on the combustion characteristics of the propellant
1 MPa 3 MPa 7 MPa 10 MPa 13 MPa 15 MPa
@ common Al @ pano Al r C r C r C r C r C n
/% /% /mm - s ! /% /mm -+ s~ /% /mm - s~ /% /mm - s ! /% /mm -+ s~ /%
0 0 8.03 / 15.38 / 19.58 / 21.49 / 22.47 / 0.49
1 0 7.03 14.2 13.98 9.1 16.77 14.4 20.60 4.1 22.46 -0.04 0.63
0 1 6.54 18.6 14.28 7.2 19.28 1.5 23.23 8.1 26.20 16.6 0.78
1 1 11.12 38.4 19.00 23.5 22.51 15.0 23.94 11.4 26.46 17.8 0.41
1 1.5 10. 34 28.8 18.52 20.4 21.96 12.2 23.85 10.9 26.37 17.3 0.46
1.5 1 9.85 22.7 17.27 12.3 21.08 7.6 23.76 10.5 26.04 15.8 0.53

Note: The content of Al powder is 8% .
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Fig. 1  Flame structures of the CMDB propellants with and without Al powder at different pressures
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Effects of Aluminum Powder Content and Granularity on
Characteristics of CMDB Propellant

CHEN Xue-li, WANG Ying, WANG Hong, SUN Mei
(Xi"an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract : Effect of content and granularity of aluminum powder ( Al) on the combustion characteristics and energy properties of

casted CMDB propellants were studied, and the combustion mechanism was also investigated. Results show that energy of the CMDB

propellant increases with the increasing of Al content, and optimal Al content is 8% .

lower pressures increase in a great extent when the proportion of common Al and nano Al is 1 :

the propellant under 7 — 15 MPa decrease to lower than 0. 45.

The burning rates of the CMDB propellant at

1, and the burning rate exponents of

Key words: physical chemistry; CMDB propellant; nano aluminum powder; combustion characteristic



