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A PRIMARY STUDY ON BORON-CONTAINING BAMO/THF
PROPELLANTS USED IN INTEGRATED STAGE MOTORS

Wang Ruixin Su Feng

(Inner Mongolia Synthetic Chemical Engineering Inst. , Huhehot, 010076)

Abstract: Based on the minimum free energy method (white method), the effects of mass ratio
of plasticizer and polymer (P,/P,), solid loading, boron powder content and HMX content on the
energetic characteristics of boron-containing BAMO/THF (1:1) propellants, which will be used in
integrated stage motors, have been studied by thermodynamic calculation. AP/B/ [BAMO/THF (1
:1)] propellants with solid loading of 65% have been made, the sample has slower burning rate and
lower pressure exponent. The test results of $65mm motor show that the specific impulse efficiency of
the sample is 84. 45%.
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Fig. 1 The standard theoretical Isp

versus P,/P, of AP/HMX/B/ [BAMO/THF
(1:1)] propellants
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Fig. 2 The standard theoretical I
versus solid loading of AP/B/ [BAMO/THF
(1:1)] propellants (P,/P,=0.4)
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Fig. 4 The standard theoretical Isp versus
contents of boron and HMX for AP/HMX/B/
[BAMO/THF (1:1)] propellants
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Tablel The energy compensation of integrated stage motor

Io.hs sea level Expansion I'sp.n» high expansion deviation
No. |(BAMO/THF) /AP/B etk X ot
(N-s/kg) ratio ratio (N+s/kg) (N-+s/kg)
A 12/74/14 2523 181. 58 3151 628
12/80/8 2522 180. 00 3125 603
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Table 2 Size measuring result of boron powder

Grain size (um) | 0.0~0.6 0.6~1.0 | 1.0~2.0 2.0~4.0 4.0~8.0 8.0~10.0 | 10.0~40.0

Mass fraction (% )| 44.0 57.3 69. 3 80. 6 93.6 94. 2 100.0

d30=0. 78um Specific surface 46513cm?/g

Table 3 The test result of combustion and mechanical properties

r/ (mm/s) n Ow/MPa em/ %
(7MPa) (3~7MPa) —40C | —20C | 4+70C | —40C | +20C | —70C
4.79 0. 30 1. 32 0.31 0.11 19. 61 42. 41 38. 90
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Table 4 The test result of $65mm motor

r/ (mm/s) I,/ (N-s/kg) Ip modif. / Tsp,eh
acoustic emission #65 motor Ip.h Isp.mens
(7MPa) (7. 73MPa) (7MPa) (7. 73MPa) Lo it
= : 2 2 : = 84.45%
" 4.79 5.42 2444 2084 2064
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