2000 £ 12 A
204 6

#EoBE o AR

JOURNAL OF PROPULSION TECHNOLOGY

Dec. 2000
Vol.21 No.6

21 B HE RHEH TN AR E
EXER, KHA
(NEH G AL TR, WES FERSEEE 010010)

8 FE: Aeee. EFEE S fe R R RS il O 7 55 BT 2R IR T o8 L 4 SR 1 [P s 2t 55
BRI RO R, W RE T B HERERIBOR 21 VIR HEH R EESOR T |, FRRt T MMENE .
X R RREMEREA] (RFRES S HENE R, R BR A HENER): SO E OB A R R

PRl A

RESZES: V512 XRAFRIRAE: A

TEHS: 1001-4055( 2000) 06-0001-05

Prospect for solid propellant technologies at the
beginning of the 21st century

WANG Werr jun, ZHANG Zharr quan

( Inner Mongolia Synthetic Chemical Engineering Inst. , Huhehot 010010, China)

Abstract: The newest developments on high energy, low signature, energy management for solid propellant and boron based

fuel rich propellant in recent years were overviewed. The trend of solid propellant technologies development at the beginning of the 21st

(f(’!l']tl.ll'}' was pﬂ]pﬂﬁ['!(l.
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Table 1 Performance gain of tactical solid motor

Energy gain
2000 2003 2005 2010

1, gain/ % 3 6 7 15

Mass fraction gain/ % 2 4 ] 10

Mass fraction gain' / % 5 9~ 10 20 30
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Table 2 Comparative evaluation of oxidizer energy
Oxidizer AN AP Hydrazine nitrate HMX ADN (KDN) HNF CI-20 Fluoride
1./ (N=s/kg) 2 391 2 450 2 489 2 518 2 568 2 597 2 650 -

Table 3 Theoretical performance of high energy propellants

Formulation Mixing ratio/ % I, (& 20) / (N+s/kg) Density/ ( g/ L:mj“_: Per (KN*s/mb)
HTPB/ AP/ Al 14/ 68/ 18 3037 1. 767 5 366
12/ 68/ 20 3 049 1. 815 5534
HTPB/ ADN/ Al 12/ 70/ 18 3153 1.74 5 486
14/ 68/ 18 3132 1.71 5 356
HTPB/ HNF/ Al 14/ 68/ 18 312 1.707 5329
GAP/ ADN/ Al 25/ 55/ 20 3165 1.739 5504
GAP/HNF/ Al 25/55/20 3151 1.775 5593
HTPB/ AP/ AL 12/ 78/ 10 2984 1.753 5231
HTPB/ ADN/ AL 12/ 78/ 10 3078 1. 670 5 140
GAP/ ADN/ AL 25/ 65/ 10 3 096 1. 685 5217
GAP/ ADN 25/175 2 966 1.634 4 846
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Theoretical performance of high energy clean propellant

Formulation Mixing ratio/ % IJ (Nes/kg) P (g em?) eI/ (kN+s/m?)

HTPB/ AP/ Al 12/ 68/20 2 653 1.799 4773
HTPB/ AP/ NaNO3/ Al 12/34/ 34/ 20 2 460 1.882 4 630
GAP/ AN/ Al 30/ 50/ 20 2597 1. 660 4311
PGN/ AN/ Al 30/ 50/ 20 2 596 1.743 4525
PGN/ AN/ Al 30/ 50/ 22 2 607 1.743 4544
PGN/ AN/ HMX/ Al 30/ 36/ 12/ 22 2640 1.771 4 675
PGN/ AN/ HMX/ Al 30/ 40/ 10/ 20 2624 1.743 4 574
PGN/ AN/ C1-20/ Al 30/ 36/ 12/ 22 2 639 1.771 4 674
PGN/ AN/ RDX/ Al 30/ 36/ 12/ 22 2640 1.771 4 675
PGN/ AN/ HMX/ Al 25/41/12/22 2638 1.799 4746

Table 5 Theoretical performance of boron propellants

Application Choked gas generator Unchoked gas generator
Composition 1 2 3
Boron content/ % 35 40 35
1./ (kN.s/kg) 9.61 10. 59 9.61
I (kN.s/fm%) 1 569. 1 1765.2 1 569. 1
Viscosity/ ( Pa. s) 1200 2 000 1 500
Pot life/ h 6 5 5
0,/MPa 2.1 1.6 2.0
€/ (%) 37 50 43
ry, (SMPa) / (mm/s) 14 10 12 (0. 6MPa)
n (p> 3MPa) < 0.1 < 0.1 0.3
Ejection efficiency > 99.7% > 99% > 99.7%
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