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Table 1

lizers used in this work

The melting points and density of combustion stabi-

stabilizers AlLO,  WB ZrB, SiC ZrO, WC
melting 2323.0  2933.0 3273.0 2973.0 2988.0 3143.0
point/K
density

L 3.9 10.7 6.1 3.2 5.9 15.6
/g cm
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Table 2

REMSEM  Z5 R L3R 2 ISR 3,

Effect of WB content on combustion performances of screw extrusion double-based propellant

burning rate/mm - s~
content/%

pressure exponent

4 MPa 7 MPa 10 MPa 11.5 MPa 13 MPa 4 -7 MPa 7 =11.5 MPa 11.5 =13 MPa
0 10.38 10.08 10.71 11.22 12.82 -0.05 0.21 0.69
1.00 8.80 10.74 11.29 11.66 12.28 0.36 0.16 0.42
1.50 9.26 11.57 11.94 11.91 12.75 0.40 0.06 0.25
2.00 9.82 12.43 14.37 15.05 15.71 0.42 0.39 0.35
2.50 9.99 12.54 14.33 15.14 16.15 0.41 0.38 0.52

Note: The particle size of WB is D, =4.42 um. Ds, is middle granularity of particulates.
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Table 3

Effect of WC content on combustion performances of screw extrusion double-based propellant

burning rate/mm - s~

pressure exponent

content/%
4 MPa 7 MPa 10 MPa 11.5 MPa 13 MPa 4 -7 MPa 7 -=11.5 MPa 11.5 -13 MPa
0 8.06 8.12 9.99 10.68 11.80 0.01 0.56 0.81
1.00 8.66 9.29 10.16 11.28 12.15 0.12 0.36 0.60
2.00 8.22 8.94 10.27 11.11 12.31 0.15 0.43 0.84
2.50 7.01 8.34 10.11 11.09 12.10 0.31 0.57 0.71

Note: 1) The particle size of WC is D;, =8.81 um; 2) 0 represents blank formula whose original stuffes were displaced.
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Table 4 Effect of ZrB, content on combustion performances of screw extrusion double-based propellant
ZrB, Do /um burning rate/mm - s~ pressure exponent
content/ % ok 4 MPa 7 MPa 10 MPa 11.5 MPa 13 MPa 4 -7 MPa 7 -=11.5MPa ~ 11.5-13 MPa
0 10.38 10.08 10.71 11.22 12.82 -0.05 0.21 0.69
1.50 13.29 8.40 10.14 10.47 11.25 12.54 0.34 0.19 0.69
0 8.06 8.12 9.99 10.68 11.80 0.01 0.56 0.81
1.5 8.03 8.55 10.97 11.45 11.57 12.21 0.45 0.11 0.44
RS ZrO, Xl 3T XUHE Hi 2 50 1K 5 1 RE F) 52 1
Table 5 Effect of ZrO, content on combustion performances of screw extrusion double-based propellant
ZrO, Do /um burning rate/mm - s pressure exponent
content/ % o 4 MPa 7 MPa 10 MPa 11.5 MPa 13 MPa 4 -7 MPa 7 =11.5MPa  11.5-13 MPa
0 10.38 10.08 10.71 11.22 12.82 -0.05 0.21 0.69
1.00 61.70 10.47 10.22 10.17 11.02 12.21 -0.04 0.12 0.84
1.50 61.70 9.98 10.37 10.35 11.15 12.57 0.07 0.12 0.74
2.00 61.70 10.17 10.70 10.19 10.94 11.83 0.09 0.01 0.64
2.50 61.70 9.97 10.74 10.45 11.05 11.96 0.13 0.03 0.65
0 8.06 8.12 9.99 10.68 11.80 0.01 0.56 0.81
1.5 2.07 11.46 14.03 14.56 14.45 14.39 0.36 0.07 -0.04
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Table 6 Effect of SiC content on combustion performances of screw extrusion double-based propellant

burning rate/mm - s~ pressure exponent
content/%
4 MPa 7 MPa 10 MPa 11.5 MPa 13 MPa 4 -7 MPa 7 =11.5 MPa 11.5 =13 MPa
0 10.38 10.08 10.71 11.22 12.82 -0.05 0.21 0.69
1.00 9.50 9.20 10.16 11.00 12.03 -0.06 0.34 0.73
1.50 8.20 8.22 9.93 10.52 12.12 0 0.50 0.76
2.00 8.92 9.23 10.31 11.22 12.21 0.06 0.38 0.69
2.50 8.84 9.09 10.05 11.05 12.18 0.05 0.37 0.79
Note: The particle size of SiC is Ds, =19.70 pm.
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Effects of New Combustion Stabilizers on Combustion Performances of Double-based Propellant

ZHANG Xiao-hong, ZHANG Pei, WANG Bai-cheng, SUN Zhi-gang, WANG Ying, CHEN Xue-li
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract. The effects of five new combustion stabilizers with high-melting point, WB, WC, ZrB,, ZrO, and SiC on combustion
performances of screw extrusion double-based propellant were investigated. The results show that the WB, WC, ZrB, and ZrO,
make the burning rate of the control formulation enhanced. The catalytic ability of ZrB, and ZrO, increases with the decrease of
their particle size. The ZrO, with particle size of 2.07 wm makes the burning rate at 7 MPa of the control formulation increase by
73% . The highest increase in burning rate of various formulations is exhibited at the pressure of about 7 MPa. The WB and ZrB,
make the pressure plateau of combustion move to higher pressure range. The ZrO, with particle size of 2. 07 wm makes the
pressure exponent of the control formulation decrease from 7 MPa to 13 MPa and pressure plateau widen to 13 MPa. The SiC and
WC make the pressure exponent of the control formulation increase and keep lower pressure plateau.
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