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Table 1 The particle size of ZrO, and ZrB,
particle size/um

compound

D, Dy, D,
zr0, " 61.7 12.7 87.8
zr0,® 5.5 2.4 5.3
710, 2.1 1.6 3.2
zrB, " 13.3 6.5 22.6
B, 8.0 4.4 11.6
ZrB, 4.8 2.8 7.8
N R 20134 %21 % #H1# (53-56)
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Table 2 The experimental formulas

codes - zr0, " zr0, " zr0, " zr0, " zr0,® 7210, zrB, " 7B, 7B,
mass percent/% - 1.0 1.5 2.0 2.5 1.5 1.5 1.5 1.5 1.5
sample DB DB1-1 DB1-2 DB1-3 DB1-4 DB2 DB3 DB4 DB5 DB6
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Fig.1 Effects of different amounts of ZrO, on the burning rate
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Fig.4 Steady flame structure of blank formulation at 7 MPa

B 5 i)y DB3”1E 7 MPa T KT IR e K MG
Fig.5 Steady flame structure of “DB3” formulation at 7 MPa
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Table 3 Temperature distribution characteristics of combustion

wave of the propellants

samples DB DB3

temperature grade of the solid body/°C - mm ™' —-2934 —-1548

temperature of combustion surface/°C 703 720

thick of dark zone/pm 190 150

temperature grade of the dark zone/°C + mm ™ 2797 2954

the highest temperature of the flame/°C 1942 1960
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Application of ZrO, and ZrB, in Screw Extrusion Double-based Propellants

CHEN Zhu, ZHANG Pei, ZHANG Xiao-hong, CHEN Xue-li, WANG Ying, CAO Lei, FAN Ming-hui
(Xt"an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The effects of ZrO, and ZrB, on combustion performances of screw extrusion double-based (DB) propellant composed of
57% of NC,33% of NG,0.7% of carbon black and copper salt,2.0% of lead salt and 7.3% of other additives were studied. Their
reaction mechanisms were explored by steady combustion photos and the temperature distribution of combustion zone. The results
indicate that when lead/copper combustion catalysts are partly replaced respectively by ZrO, and ZrB, ,the burning rate of the DB
propellant at 7 MPa can increase,and its low pressure combustion plateau moves to above 7 MPa,and is broadened to 13 MPa,and
with decreasing the granularity of ZrO, and ZrB, ,the burning rate of propellant increases, showing that ZrO, and ZrB, have better
catalytic effects on this propellant.
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CLC number: TJ55; O64 Document code: A DOI: 10.3969/j.issn.1006-9941.2013.01.012

Chinese Journal of Energetic Materials, Vol.21, No.1, 2013 (53 —=56)

W
4

o www. energetic-materials. org. cn

oo



