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STUDY OF INCREASING THE BURNING RATE

OF SOLID PROPELLANTS BY ADDING FAST
BURNING ENERGETIC MATERIALS

Guo Wandong Wang Ke Ding Wenxia
(Hubei Red-Star Chemical Inst. . Xiangfan, 441003)

Abstract; A method of increasing the burning rate of solid propellants by adding fast burning en-
ergetic materials is introduced. The burning rate of HTPB propellants is greatly increased from 73mm/s
to 119mm/s (6. 86MPa) by adding 5 weight percent of [ast burning energetic complex ACP. ACP has
no poor effect on the safety properties of propellants.

Subject terms: Hydroxy terminated polybutadiene propellant , High burning rate propellant, Burn-

ing rate modifier, Combustion performance
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Table 2 Physical and chemical properties of fast-burning energetic comples ACP

, . Enthalpy of Heat of Rate of Combustion
Density Ignition , . :
Co/em®) ; " oy formation deflagration deflagration temperature (K)
/em? eratur :
grem N D (kJ/mol, 298K) (k] /kg) (km/s) (p=10MPa)
1. 82 315 311.7 3385 6. 2 2110

Table 3 Effect of ACP on buring gate and safety properties of HTPB propellants

Group No.

1:-.

Composition

Baseline propellant
UFAP (1pm) 30%
Coarse AP 37%
Al 15%
(S¥=82%)

Containing
ACP 5%
(additional)

(8% =82%)

Baseline propellant
UFAP (1pm) 38%
Coarse AP 29%
Al 15%
(S¥%=82%)

Containing
ACP 5%
(additional )

(S¥%=82.9%)

Burning rate

(6. 86MPa, mm/s)

o
(g

89

73

119

Impact sensitivity

H:y=114kg+cm

H-=974kg+cm

(slurry) Isp=11.2] I50=9.5]
Friction sensitivity
(slurry ) (p= 924 80 % = —
4. OMPa. a=080%)
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Table 4 Effect of ACP on propellant energetic properties

1 Formulation (wt. %) Lo/ ._ , L o _

Group No. . "/ (m/s) M, T./k T/ M,
AP Al | ACP | HTPBete. |N's/kg)

67 15 0 18 2538.0 1567. 3 24. 737 3021.4 122. 14

1 65. 7 14.3 2 18 2520.0 1558. 7 24. 457 2965.1 121. 24

64.5 13.5 4 18 2499. 4 1549. 0 24. 166 2905. 1 120. 21

69 15 2 18 2527. 3 1560. 2 24. 546 2974. 8 121. 19

2 63 15 4 18 2515.4 1551.7 24. 355 2923. 6 120. 04

61 15 6 18 2499. 5 1540.7 24.164 2866. 0 118. 69

‘ 67 13 2 18 2504. 7 1553. 2 24. 287 2938.0 120. 97

’ 67 11 4 18 2465. 9 1534. 9 23. 840 2840. 3 119. 14

¥  po—6.86MPa p.—0.1MPa
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