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Abstract
fixed-axis rotating spoiler for small nozzle solid rocket motor is introduced in this paper. This paper has studied the

To meet the ship installation requirement of small intelligent controllable missile equipment, a

influence of spoiler installation position and nozzle pressure on the thrust of the motor by numerical simulation. The
results show that the change of the height between the spoiler rotation axis and the engine nozzle plane has little
effect on the main thrust adjustment characteristic of the solid rocket motor. The increase of the distance between the
spoiler rotation axis and the engine axis can increase the thrust adjustment range, but the initial control angle will
also be increased. With the increase of the deflection angle, the shock wave gradually approaches the engine nozzle,
and the shock wave profile changes from oblique shock wave to positive shock wave.

Key words

0 518

T % 47 1E 32 W R AR R Y 26, RS
il 5 502 TR PR SRR P A T S B, NN
PR e o) S T o R /N Y R R R R L
REER, w5 /NEORE A ) S AR B TR 0 & 8l
MLFHE SR o 5 UL Y =9 3 fI LA A R
SME . WEEREH R MR Ao PRui = T Oy A

Wk B, 2021-04-27

spoiler; thrust vector; numerical simulation; shock wave

SRR A AR SR, Uk S AL ) i
g%, DN SE B St il S S . Peii X3
e 7 B A AR L e 1 3 RS R AN T AR G
EE SR AT,

[l PN Ab 2 5 6 I R 4 ) Ok AR R H R T
JE T MR A ARG AF ST . Patel Z5TAI Guery
2 BIIFJ& 7 030 A ANIE 0 BHL 2 1f ARG & sh Lk i
J1EEN . Parviz ZE VT & T R S R IR A 5T

EERA . HRA (1984-), 5, ML, SR TR, FZAFRITHME LRI



- 306 - HFHEESKT G

%4k

Yo AR B e )1 o Steffen % U T A
KA PRUE D HAT R, Rl K ek T RE ) H
AL IR o AR IR AR B R B e TR
ShRFIEDT BN R SHLAT KRS, A B Bl
Wit 5 AF AT 47 i JEE PR IR 3 K, P03 A FELZE
BUSR G HE ) 5% A 52 E LU 4516 . E e 2 Pm it
WA BAPTE T 0 4 0 O B o 09 AR DB
MO T T TUAR] TR DR X Al % i g A
I R BRI RS ALY, R T U/ T 4
KRBV Tk o FAT, PO ox B 45 il BOR Bk o
YL 147388 i A K Sl LSS 1 s 1 - 3l A9 75 AT
FHE S U B RE AT P S /N R R
( ZshAILIE T RS ORI ), PRI A7 4 Sh P
HF- Sl A R e SO ANIE I, 38 V05 24 OB O 4
AR KNP 7= v

SR /IN R B AT S Y A O A S ke
BB AN ) DERR, AN SCER X /N I R R T A
ISR TN A SO ML SR RS R T R K
H CFD (e {5 B 5 vk R G S P i 2e 3
B R BIHILE T Ty % AR K K S A T
Rt RS2 MR , AN SCRF ST A5 2R il iz i AR 1 T
FeAL S AR BEBT T A R AT 12 28
1 ik EEANEGIRE

YU i ik 58 b B st AT A s bl 4k 7
T, R SRR S S E T R 0 AT
D 1, 1A KT A SLEEAT AR ST I, 4 N4
TR e A 6 R T o

1 MRRREERRS

Fig. 1 Spoiler vector control system
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Fig. 2 Computational domain
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Fig. 3 Numerical simulation grid
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Fig. 4 Relative position of the spoiler and
the engine nozzle
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Table 1 Rotation axis position
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1 22 -2.5
2 22 7.5
3 27 -2.5
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Fig. 5 Main thrust of engine with spoiler at different
positions
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Fig. 6 Initial control angle
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Fig. 7 Projected area of spoiler
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Table 2 Projected area of spoiler
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Fig. 8 Engine thrust at different pressures
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Fig. 9 Velocity cloud diagram at different
deflection angles
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