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The Studies on the Design of a Subscale Solid Propellant
Rocket Motor

Hyung-Won Kim*

ABSTRACT

- Jong_Yun Oh*

A design of a subscale solid propellant rocket motor was conducted to do the similitude

experiments for the large scale rocket motor. One of the main factor to subscale was the mach

number of the solid propellant flume through a nozzle exit The analysis of the flume flow was

done to obtain the mach number for the large and subscale rocket motor. The flume shapes on

the non dimensional axises by the nozzle exit diameter was matched each other. The propellant

grain of a subscale solid rocket motor was designed by the profile of pressure vs time obtained

by the mach number of the flume shape. Some analyses of the theoretical solution were

compared with the results of the ground static test.
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Fig. 1 Real type Mach number contour

= 7-[-31)/

T3m

) Trnm )

) ﬂ—np) = a(ﬂgm,’ﬂ'gm’.......

0(71’2]917'(3]9,.......

[®)

g Aolal, mehA,

7Tlp = Tim

®)

B Ao A

M
<
.ZT!

il

otk 2(4)

0SS

o=

il
——
o
™
Cl

o

s

b
o
ﬂmo
w

el

oF
&

XA
e

Fig. 2 Model type Mach number contour
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Fig. 4 velocity along the axis
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Fig. 8 pressure vs time
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Fig. 9 The hydraulic test result of hoop
directional strain at the cylinder
center
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Table 1 The hydraulic test result of radial directional
displacement at the cylinder center

FAAE 12} 22} 31}
w(x); mm 3.7 4.0 3.5
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