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High burning rate propellant formulation
used in broad temperature range

LU Guo-lin, YIN Rurkang, LIU Yue
( Hubei Red-Star Chemical Inst. , Xiangfan 441003, China)

Abstract: The effects of the contents of fine ammonium perchlorate ( AP) and plasticizer di- 2 ethylhexyl sebacate ( DOS) and

bonding agent LW 1 on mechanical properties of high burning rate HTPB/ IPDI propellant at — 55 C were studied. A high burning
rate HTPB propellant formulation with better comprehensive properties and used in the — 55 C~ + 70 C broad temperature range
was gained. Propellant formulation has better mechanical properties except for properties of high burning rate and energy. Maximum

tensile strength ( ,) of propellant at 70 'C is higher than 0. 5 MPa. Maximum elongation ( &,) at 70 'C and 25 C are superior to

45% .
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Maximum elongation ( €,) at — 55 'C is higher than 30% .
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Table 1 Effect of fine AP on mechanical
properties of propellant

Fine AP 25 C, 100 mm/ min - 55 'C, 100 mm/ min

Iwt. % | o /MPal| €/% | &/% |ouMPal e/% | &/ %
34 1. 18 46.0 49.2 4.90 35.3 46.0
36 1. 15 47.7 51.9 5.36 26.7 47.7
38 1. 12 47.5 52.4 5.33 17.9 44.7
40 1. 14 46. 1 50.6 4.79 24.9 46.2
42 1. 07 45. 1 48. 3 5.25 17. 8 48. 6
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Table 2 Effect of bonding agent on mechanical
properties of propellant

Lwi/ 25 C. 100 mm/min - 55 C. 100 mm/ min

(wt. %) | 0/MPa| &/% | &/ % |o/MPa| €/% | &/ %

0 1. 18 41.7 46.2 5.10 11.7 35.3
0. 04 1. 14 46. 1 50. 6 5. 15 12.9 40. 4
0. 06 1. 03 49.7 53.9 4. 88 36. 1 45.0
0. 08 0. 99 52.3 57.9 5.4 38.4 48. 1
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Table 3 Effect of plasticizer on mechanical
properties of propellant

DOS 25 C, 100 mm/ min — 55C, 100 mm/ min

Iw.% | o /MPal| €/% | &/% |o/MPal| €/% | &/ %

2.7 1. 14 46. 1 50. 6 515 12. 9 40. 4

3527 1.03 7.7 60. 7 4.42 36.2 49.5
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WAL KR, ARy e EEER LT, 1
WRIE Sk 50 mm/ s LA EAEE B E SR SRIE T, HE
HEF AR SR MR E KT 50%, - 55 CIRiREMK
RRTF 35% -



164

2001 4

MR T Z 1R

fea PR T HE R SR A PP B B 1 e T, R
EARB T AAEZX TZARMBE R, 140 AP & &
S BRRE AT S '8, (Hl TR T R
TR IPDL [E A5, FFal — A T m A L2
7 YZ, BMERGH 1 RRERIR 08, MR 2 R B A
RAF I SRARRRIE, 3R 4 R ORI T 255K
(ARG RS B SR RAE o R Obm] L, T3 i AR ek HE o 71 24 9%
FRRG L JeR AR ELLAIC EL 3G 2 12, w7 BAG 2 KA L
RGBS IR B R BB 2 B K

Table 4 Viscosities of propellant slurry(50 C)
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Fig. 3 Pressure evolution vs time without
acoustic cavity( 150N, a,= 250% )
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