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Tahle 1 Catalyst content in propellant formulations %
No. 1 2- 3 4 5 6 7 8 g 10 11 12 13

Cu,0(0.2pm) 0.0 1.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 1.0 0.0
Cu0(1.0pm) 0.0 0.0 0.0 1.0 0.0 00 0.0 0.0 0.0 0.0 0.0 00 0.0

L

Cu20(3.0pm) 0.0 0.0 0.0 0.0 1.0 2.0 00 00 00 00 00 00 0.0

YB 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 00 00 1.0 0.0 0.9
Qc 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 .5 2.0 00 1.0 0.9
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Tablf 2 Effect of catalysts on burning rate and pressure exponent of propellants

- _ r/(mm * s ') EiRi
4MPa 6MPa 7MPa 8MPa (4~8MPa)

1 4.79 5,54 5,92 6. 65 0.45

2 5. 45 6. 59 . 6.82 © 8,94 0. 62

3 6.99 7.28 7.53 '11.78 0.58

4 5. 41 6. 41 6.63 - 7.61 0. 45

5 5.39 6.27 6.34 6.91 0.34

6 s.70 7.0 7.35 . 7.62 0.43

7 6. 44 7.46 - 8. 46 9.43 " 0.53.

8 5. 62 6Tl 7.00 7.86 0. 46

9 5. 69 6.53 . 7.07 7.43 0.39

10 5. 54 6. 67 7.17 7.64 - 0.46

11 6.86 10.74 13.42 - 14.60 - 12

12 6.55 6. 94 7.48 . 8.16 0.30

13 6.16 7.39 8.07 8. 90 0.52
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.'l‘able 3 Effect of cataly:r;t on increasing ranges of burning rate for propellants (%)

»/(MPa)

No
4 6 7 8

2 13.8 19.0 15.2 - 34. 4
3 459 - 3.4 27.2 - 77.1
4 12.9 15.7 12.0 14.4
5 12.5 .o13.2 7.1 3.9
6 19.0 © 26.5 . 24.2 14.6
7 34.5 " 34.7 o429 4.8
8 17.3 21.1 "18.2 18. 2
9 18.8 17.9 19. 4 11.7
10 15.7 : 20.4 , 21.1 14. 9
11 43.2 93.9 1267 " 119.6
12 36. 7 25.3 26. 4 22.7
13

28.6 . 334 36. 3 33.8
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EFFECT OF SUPERFINE Cu,0 ON IMPROVING
" THE COMBUSTION BEHAVIOR OF
RDX/AP/HTPB PROPELLANT

Liu Jingfeng Tian Deyu Jia Yaoquan
(Dept. of Material Engineering and Applied Chemistry,
Univ. of National Defense Technology, Changsha, 416073)

ABSTRACT Acoustic radiating method is used to determine the burning rate of the
propellants which contain superfine Cu,O (0. 2um), ordinary Cu,O (3um), copper-
chromic oxide (YB), copper ( I )-containing organic complex (QC) or their different
combinations under the pressure of 4~8MPa. From the experimental results, it can be
seen that the superfine Cu,0 is significantly beneficial to the burning rate of RDX/AP/
HTPB propellant. 2% of this Cu,O can increase the burning rate by 77.1%, which is 5
times higher than that of ordinary Cu,0. 'When combined with YB and QC which are
two copper-containing catalysts, it can increase the burning rate by 120% and lower the
plressure exponent by 50% » respectively.

KEYWORDS burning rate, combustion, nitramine propellant,superfine. -
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