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Table 1 Effect of bismuth and lead oxides on

the burning properties of propellant

additive z "
2MPa 4 MPa 8 MPa (2 ~10 MPa)

without additive 1.0 1.0 1.0 0.7

1.5% PhO, 2.2 1.4 1.0 0.2

1.5% Bi,O; 2.2 1.46 1.0 0.3
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Table 2 The typical formulation of composite propellant

containing bismuth salts

ingredient mass fraction/%
polymer" 6.00 ~7.00

politicizes® 28.00 ~29.00
CB 0.50 ~0. 60
NC 0.15~0.25

oxidizers” 58.00 ~63.00
ZrC( ~7 pm) 1.00 ~1.50
MNA 0.50 ~0.75
ballistic additive® 2.00 ~4.00
N100* 1.50 ~1.80

Notes: 1) ORP-2 or 9DT-NIDA; 2) BTTN or TMETN;
3) RDX,HMX,CX-20,HNIW; 4) Bismuth salicylate

or bismuth citrate; 5) tri-isocyanate.
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Table 3 Effect of TABA salts on the burning properties of RDX-CMDB propellant

burn rate( mm -

s™') at pressures( MPa)

n value over pressure range( MPa)

composition
3.43 4.89 6.86 8.82 3.43~4.89 4.89~6.86 6.86~8.82
control propellant 6.3 7.7 9.4 11.0 0.56 0.59 0.63
control +2 parts CuTABA 7.8 8.5 9.9 11.5 0.24 0.45 0.47
control +4 parts CuTABA 8.3 9.2 10.7 12.3 0.29 0.45 0.55
control +2 parts CoTABA 7.2 8.0 9.3 11.0 0.30 0.45 0.67
control +4 parts CoTABA 7.4 8.6 10.0 12.0 0.42 0.45 0.72
control +2 parts NiITABA 6.9 8.0 9.2 10.8 0.41 0.42 0.64
control +4 parts NiTABA 7.2 8.3 9.7 11.4 0.40 0.43 0.64
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Table 4 Effect of Cr’* ,Fe’* ,Cu’* salts of DNBF and Fe, O,

on burning rates of composite propellant

density of  burning rate  burning rate

composition propellant at 3.5 MPa  at 7.0 MPa

/g« cm”’ /mm - s~ /mm s
control propellant 1.55 6.75 9.55
Fe, 0, 1.59 8.91 12.30
Cr(DNBF), 1.40 6.30 9.25
Cu(DNBF), 1.47 6.84 10.19
Fe(DNBF), 1.45 9.36 13.35
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Table 5 The propellant formulation with carbon fiber

as combustion catalyst

composition mass fraction/%
AN 20 ~25
carbon fiber(d=0.1 pm) 1.0~3.0
NC 15 ~17
BTTN 39 ~41
TMETN 13 ~15
MNA 0~1.0
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Fig.1 Burning rate of LiF catalyzed HMX-CMDB propellant
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Advance on Lead-free Combustion Catalysts for Solid Rocket Propellant

SONG Xiu-duo, ZHAO Feng-qi, CHEN Pei
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract; The up-to-the-minute progress of lead-free combustion catalysts used in solid rocket propellant
is reviewed. These catalysts include bismuth compounds, energetic lead-free combustion catalyst, carbon
fiber and lithium fluoride. Bismuth compounds, especially, organic aromatic acid salts are becoming the
hotspot of research. Energetic combustion catalysts have attracted more and more attention. Carbon fiber
and lithium fluoride are all high effective and nontoxic combustion catalysts. In this paper,the application
characteristics and development prospect of these catalysts are analyzed.

Key words: aerospace materials; solid propellant; burning characteristic; lead-free catalyst; bismuth

compound ; carbon fiber; energetic lead-free combustion catalyst; lithium fluoride; review
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