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Table 1 Component of the sample

sample HTPB AP B Al Mg Mg-Al  grain size
/% /% /% /% /% /% of boron/pm

1* 29 33 33 5 0 0 130 ~150

2# 29 33 33 0 5 0 130 ~150

3* 29 33 33 0 0 5 130 ~150

4# 29 33 33 0 0 5 90 ~110

5* 29 33 33 0 0 5 50 ~70

6" 29 29 37 0 0 5 130 ~150

Note: magnalium (Mg : Al=1:1).
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Fig. 1 Combustion gas generation rate equipment of boron
based fuel-rich propellant

1—top cap, 2—combustion chamber, 3—filter one, 4—shim
of copper, 5—acid asbestos, 6—filter two, 7—acid asbestos,
8—back plate, 9—shim of copper, 10—ignition wire,
11—ignition electrode one, 12—ignition electrode two,

13—propellant, 14—back plate
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Table 2  Experimental results of combustion of the propellant
explosion heat combustion temperature gas generation

sample Q,/) g T;/C rate n /%

1# 3432 1151 28.38

2* 4085 1521 28.76

3" 3689 1320 29.23

4" 4022 1537 28.09

5" 3121 1206 29.46

6" 3488 1321 26.64
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Effects of Fules on Primary Combustion of Boron Based Fuel-rich Propellant

LIV Lin-lin, HE Guo-giang, WANG Ying-hong

( Science and Technology on Combustion, Internal flow and Thermo — Structure Laboratory, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: The explosion heat (Q,), the combustion temperature( T;) and the combustion gas generation rate(n) of boron based
fuel-rich propellant contained Mg, Al and magnalium were tested to comparatively study the effects of the metal on its combus-
tion. Results show that Mg improves Q,, T,, n of propellant better than Al, and the magnalium decreases the Q,_, T;, but increases
1 higher than Mg. Compared with moderately boron, the coarse or fine boron increases the Q,, T; higher, and decrease the 7
lower. The explosion heat, the gas generation rate decrease and the combustion temperature increases with the increasing of the
boron content.

Key words. physical chemistry; boron based fuel-rich propellant; explosion heat; combustion temperature; combustion gas
generation rate
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