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Xu Haoxing Lu Guolin Zhao Xiuyuan

(The Red Star Chemical Inst. of Hubei, Xiangfan, 441003)

Abstract: An experimental investigation on the burning rates and pressure exponents of HTPB
propellants with burning rate catalysts T,; (ferrocenyl derivative), Catocene., Fe,0; is carried out at
high pressure in the range [rom 16 to 22 MPa. The results show that ferrocenyl derivatives can
increase the burning rates of HTPB/AP/AIl propellants and decrease their pressure exponents greatly.
Fe,0; has an obvious effect on the burning rates of HTPB/AP/Al popellants, but the pressure
exponents are very high. The catalytic efficiency of Fe,0; is higher than that of T,;. but lower than
that of Catocene. Adding Fe,0,; and ferrocenyl derivative together in the propellant can increase the
burning rate further and at the same time the pressure exponent is low.
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Table 1 The effect of the content of T,; on the burning rates and the pressure exponents

r/ (mm/s) n
No. Tsr/ %
16 MPa 18 MPa 20 MPa 22 MPa (16 MPa~22 MPa)
HP9619 0 11. 34 13. 29 14. 41 15.18 0.92
HP5626 0.5 13. 85 14. 47 15. 68 16. 10 (. 50
HPO627 1.0 16. 44 16.97 17.78 18. 30 0. 36
HP9%628 1.5 17. 63 18. 35 18.72 10.53 0. 31
HP9629 2.0 19. 29 20. 05 20. 54 21.16 0.28
HPY630 2 3 20.79 21.78 22.53 22.94 0. 31
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Table 2 The effect of the content of Catocene on the burning rates and the pressure exponents

r/ (mm/s) n
No. Catocene/ %
16 MPa 18 MPa 20 MPa 22 MPa (16 MPa~22 MPa)
HP9619 0 11. 34 13. 29 14. 41 15. 18 0.92
HP9708 0.5 14. 34 15. 68 16. 34 17.21 0. 56
HPO709 1.0 17. 50 18. 23 19. 00 19. 69 0. 38
HPS710 1: 5§ 20. 21 20. 91 22.29 22.74 0. 40
HP9711 2.0 23.10 24. 00 25:.11 26. 09 0. 39
HP5712 2.5 25. 90 27. 30 28. 94 29.47 0.42

MERFTEEEENOMINE|2. 5% 8, 20 MPa FHE#FIMBRERIN T 152, 5 T Mk, H
AR T, B4y, B FENSETE (23.85%) B T, LR S E (HiIRMH19. 44 %,
LPrE17. 28U EA) EEH38%, X5 RIEFEH T, MMEABEMER B, WH K&k
A ) B A RO T R BRSO E I L B R R DL, 7 R e R R E O R B R SRR R
YR S 1) AR R

MR 2R AR E T LR 1, URIEF BN INEI1. 0% B, HTPB/AP /AL HE i3 71 ¥ #5 18
JESRIBHE IR T 2951 %, ZJa RIGE & 4kae3gin, et/ i ks 48 B a8 rE0. 4 L N3, A
EZAK. BT RICEX AP XA MIEAVES T, 4800, Bk EX HTPB/AP/AL HE ik 71 i 1E
HMRE T, ML R 2B T B o] LLE W, & R 53 HEdk ) A0 R TR R 18 B0 & T,
FHE B 751 (100 s e, DA RBR B J SR AR BB R B, #E HTPB/AP/AL HE3EH i N — 5Bk fiT 4= W e 3%



84

# o B R

19994F

by PG e IR T RO R e
3.3  Fe,O, % i e T 4 32 70 14 o

%3N Fe,O, & B33 N0Y,
SR NHPALLEH,

RE, JUHARZ T, HBCRELF,
GNP A
1.0%,

1.5%,

2.0 U B 33 7] f 08 T R0 R 3 s ek 5 20 X
Fe,O,%f HTPB/AP/Al # i 7 B & B E WM E MR, 20 MPa T, &

2 % Fe, O, HEBE | FIRAE R S A BT 8K 1 55. 6% . #£ HTPB #EZE 7 A Fe,O, )5 , #HEZEF K
B98O 7 . 3% 72 BT Fe, O, Z AL HTPB/AP /Al HE 3k 77 5% 5 AH
0 # J3 ik, DRI T SO S B X%t s 9 ) 28 A AT e D MBI, 3 SO S ) ) R R T 5 11 B2 A B8

JOR A I 5 4 o B T B

Table 3 The effect of the content of Fe;0; on the burning rates and the pressure exponents
_ r/ (mm/s) n
No. Fe,0s
16 MPa 18 MPa 20 MPa 22 MPa  |(16 MPa~22 MPa)
HP9619 0 11. 34 13. 29 14. 41 15.18 0. 92
HP9802 1.0 16. 40 17. 79 18.77 19.63 0. 56
HP9803 1.5 18. 34 19. 51 20. 81 22. 34 0. 62
HP9904 2.0 19. 21 20. 59 22.42 23. 65 0. 67
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Table 4 The effect of the combination of Catocene and Fe,0; on the
burning rates and the pressure exponents
r/ (mm/s) n
No. Catocene/ ¥ Fe, 0y _
16 MPa 18 MPa 20 MPa 22 MPa  |[(16 MPa~22 MPa)
HP9619 0 0 11. 34 13. 29 14. 41 15.18 0. 92
HPO711 2.0 0 23.10 24. 00 25.11 26. 09 039
HP9802 0 1.0 16. 40 17.79 18. 77 19. 63 0. 56
HP5806 2.0 1«0 24. 39 25.16 26.77 27.47 0. 40
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