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Table 1 Tested propellant components

materials DB propel- lasticizer  catalyst carbon others
lant p Y black

content/%  89.4 2.2~3.7 0~4.5 0 ~0.65 2.0
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Table 2 Experimental propellant component with different

catalysts %
No. Gal-BiCu PbCu salt
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A3 - 4.5
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Fig.1 Effects of catalyst content on u-p curves
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Table 3  Effects of catalyst content on burning rate pressure

exponent in different pressure zones

n

No. u-p equation uy

6 ~15MPa 8 ~18 MPa
Al 9.2952 0.2066 0.2063
A2 u=u, - p" 8.5305 0.2156 0.2369
A3 9.472 0.1586 0.148

% 3, Gal-BiCu it fb X3 #7119 7 5 R R 42
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Table 4  Experimental propellant component with different
plasticizers %
No. NG DEP TA DINA
B1 37.4 2.2 - -
B2 36.9 3.7 - -
B3 36.9 - 3.7
B4 36.9 - - 3.7
29 . g v
20| 782 /'/
- 1g{ B4 P
E 161
s 144
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Fig.2 Effects of plasticizers on u-p curves
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Table 5  Effects of plasticizers on combustion properties in

different pressure zone

No- “ 6 ~15 MPa 8 ~18 MPa
B1 8.6497 0.2358 0.2686
B2 8.5305 0.2156 0.2369
B3 8.1852 0.2447 0.2822
B4 7.4748 0.2946 0.3783

5 TJHL6 ~15 MPa FE 3% i B 14, H A [\ 3
SRR 3 A% AR A Sk €0 HE E )R Hs SR 5 BUTE 0.2 ~
0. 3 Z [A], % 1 25 A [ 34 99 5] 1) 4 F 5 °F & %808 i 4F
F KK K, DEP > NG > TA > DINA, 7E 4 &5 JE 31 30
Fil 8 ~18 MPa "I, /s [a] 3 %8 577 X o7 Hs i 45 B0 1k FL
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T 2 A e Al A (0 A R SR AR T O R A
AR T s 5 5 20, el HOR e PR RE o 0 S EE J7 B3
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Table 6

particle sizes of carbon black

Experimental propellant component with different

plasticizer content/%

No. Gal-BiCu/% A DINA d” /pm
C1 3.0 3.7 - 0.9
C2 3.0 3.7 - 1.2
C3 3.0 3.7 - 1.9
C4 3.0 3.7 - 4.9
D1 3.0 - 3.7 0.9
D2 3.0 - 3.7 1.2
D3 3.0 - 3.7 1.9
D4 3.0 - 3.7 4.9

Note: 1) d is the particle size of carbon black.
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Fig.3 Effects of particle size of cabon black on u-p curves
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Table 7 Effects of particle size of cabon black on combustion
properties at 6 —15 MPa and 8 —22 MPa

No. u,

6 ~15 MPa 8 ~22 MPa
C1 10.395 0.2404 0.1835
C2 9.4982 0.3469 0.2643
C3 9.2988 0.3474 0.2530
C4 9.3007 0.3281 0.2611
D1 13.653 0.1816 0.1754
D2 12.507 0.3063 0.2271
D3 11.264 0.3082 0.2640
D4 11.983 0.3000 0.2075

Wk 7 46 6 ~15 MPa "I ITA 5 28 e 9 HE 2 500 18
R SR A5 B P TE R, R AE 0.3 2, HHEH ek
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0.2404F1 0. 1816, ¥ J5 C1 A1 D1 7E X — JE 5% Ji [
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of nanometer PbO, Bi, O; and their effect on burning properties

Combustion Performance of Double-based Propellant with a Lead-free Catalyst Gal-BiCu

Pl Wen-feng, SONG Xiu-duo, ZHANG Chao, XIE Bo, WANG Jiang-ning, ZHAO Feng-qi
(Xi'an Modern Chemistry Research Insititute, Xi'an 710065, China)

Abstract; The burning rate and burning rate-pressure exponent of the double-based propellant were modified. The regularity of
combustion performance was investigated by changing the content of catalyst Gal-BiCu, modification of the content and mixture
ratio of plasticizers and adding some carbon black with different grain diameters. Results show that the burning rate of the green
propellant can be modulated from 13.92 mm - s~ to 25.77 mm - s~ at 10 MPa and its burning rate-pressure exponent is around
0.2. While the platform is largly extended within 8 —22 MPa by adding carbon black.

Key words: applied chemistry; burning rate catalyst; Gal-BiCu; lead-free double-based propellant; combustion property;
modification
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