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Table 1 Measured burning rate of TL and ST

(mm/s)
]
. E#&’/MPa)
Eier K

8.83 6.86  5.50 4.50 3.00
4% .. ST 6.91 5.8 529 - 4.86 4.13
AO “TL 7.55 6. 69 6.04 5. 60 " 4. 65
- ST 9.53 8.34 7.35 6. 64 5. 69
TL 9. 95 9.03 8.02 7.27 *+ ' 6.00

0.6% ST 10. 62 9. 44 8.78 7.84 6.41 '
CuO TL 10. 83 10. 05 g.10  8.31 7.06
0.6% ST 11. 49 10.71 10.13 9.02 7.33
c.C TL 11. 67 10. 86 9. 85 9. 21 7.71
0.6% ST. 11.96 10.79 9. 80 8.94. 7.65
Fe 0, TL 12.42 11.19. . 10.10 9.13 . 7. 69
0.6% ST 12.70 11. 84 10.56 9.70 ~  8.55
OF - TL - 13.13 11.92 10. 86 10. 06 8.36
0.6% ST 12.82 11. 751 11.19 9. 87 8. 60
CATO TL 12. 92 11.77 10. 66 9.79 8. 40
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Table 1 - Effect of catalysts on » of TL and ST
00— 0.6%OF; 45— 0.6% CATO; x — 0.6% Fe,Os3s o — 0.6% C.C
® — 0.6% CuO; 4o — Blank; * 4% AOQ,
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Table 2 Combustion parameter of TL and SL

iR R n “£An So/(%)  KXEEREE b/(cm/(kPa) +s™")

4.0% ST 0. 47 0.04 1.6 0. 9904 2.4246 -
40 TL 0. 45 0.02 1.1 0.9972 T 2.8549
oy ST 0. 49 0.03 0.8 0. 9944 3. 2671
TL 0.48 0.02 0.8 £ 0.9976 3. 5575

0.6% ST 0.47 0.04 2.1 " 0.9908 3.8859 -
CuO TL 0.41 0.02 1.2 0. 9976 4.5383
0.6% ST 0.42 0.06 2.9 0.9708 .  4.7364
C.C TL 0.39 0.02 0.7 0. 9961 5. 0958
0.6% ST 0. 41 0.03 2.2 0.9830 4.8971
Fe:Os TL 0. 45 0. 02 1.1 0.9978 4,6754

0.6% ST 0. 38 0. 03 2.1 ©0.9861 5.5760
OF TL 0.42 0.02 1.1 0. 9969 5. 3255
0.6% ST 0. 39 0. 04 2.0 0. 9840 5. 6413

CATO TL 0.41 0.01 1. 4 0.9929 5.3201
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®3 100X (F—ri)/fr-p @AY
Table 3 100X (rf,—ré: ) /ri(r-p regression)
C ' (%)
K&/ (MPa) *

et 157 13" v 9 7 5 3

AO ' 10 11 11 11 12 12 13
3= | 5.6 5.8 5.9 6.1 6. 4 6.7 7.1
CuO —0.7 0.1 1.1 2.3 3.8 5.7 8.5
c.C —0.8 ° —0.4 0.1 0.7 1.4 2.4 3.9
Fe:0, 6.0 5.4 4.8 4.1 3.1 2.0 0.0
OF 6.0° 5.5 4.9 4.1 3.1 1.8 —0.2
"CATO  —o0.4 —0.7 —1.1 ~1.5 —2.0 —2.7 —3.7
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Table 4 Isopiestic burning rate regressive coefficient of strands

JE58/(MPa) - B c k
8. 83 0.767 0. 958 0. 990
6. 86 - 2.376 0. 804 0. 995
5.50 2.596 0. 743 0. 968
4.50 1. 801 0.823 0. 988
3. 00 1. 946 0.757 0.976

(4)

(5)
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Table § Measured r. and the isopiestic regressive ra

(mm/s)
Ei#®/(MPa)

i £k v i3t
8. 83 6. 86 5. 50 4.50 3.00
I 100 9.0 8.0 7.3 6.0
ZH rér 9.9 9.1 8.1 7.3 - 6.2
0.6% o 10.8 10.1 9.1 8.3 7.1
CuO 75t 10.9  10.0 9.1 8.3 6.8
0.6% rn 11. 7 10.9 9.9 9.2 7.7
c.C rér 11.8 11.0 10. 1 9.2 7.5
0.6% ro 12. 4 11.2 10. 1 9.1 7.7
Fe 0, rér 12.2 11.1 9.9 9.3 7.8
0.6% rn '13.1 11.9 10. 9 10.1 8.4
OF r&e 12,9 11.9 10.5 9.8 8.4
0.6% rm. . 12.9 11.8 10.7 9.8 8.4

CATO rér 13.1 11.8 10.9 9.9 8.5
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Table 6 Comparison rn. with rs;
LR ZH CuO C.C Fe:0, OF CATO

n 0.48 0.41 0.39 0.45 . 0.42 0. 41
nsr 0.45 0. 44 0. 42 0.42 0.41 0. 41
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SHEET COMBUSTION TEST AND THERMAL
ANALYSIS OF COMPOSITE SOLID PROPELLANTS

Jiang Yingwu Liu Yanlin
(The 42nd Institute of the Fourth Academy of CASC, Xiangfan, 441003)

ABSTRACT The composite solid propellant (CSP) sheets containing different types of
burning catalyst were made by means of a new technique and the standard strands with
the same formulations were made by the general technology. After .comparing their
burning rate and DTA curves, we p;opose‘a new mehtod for sheet combustion test
which can be generally and economically used to predict the catalyst effect with accept-
able reliability. _ '

KEYWORDS combustion catalyst of propellant, thin layer, burning rate, DTA.
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