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ABSTRACT

In this paper, the development of unique model of the 275 inch rocket propulsion system is
described. Recently developed korean 2.75 inch rocket propulsion system shows the improvement of a
flame stability resulted from a change in the configuration of propellant grain, and of an incidental
ignition protection function using the EMI(electromagnetic interference) filter on ignition system.
Moreover it is shown that a directional flight stability is improved by increasing the number of fins
and changing the nozzle configuration. Static firing test and thermal shock test were conducted for the
validation before flight, and flight test of 210 rounds of rockets was conducted to verify the trajectory
uniformity. In addition, intellectual property issues can be overcome with the unique korean 2.75 inch
rocket motor as well as the performance improvement.
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Fig. 1 Configuration of the 8-star(left) shaped and
7-star(right) shaped propellant grain.
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Fig. 2 Korean 2.75 inch rocket propulsion system.
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Fig. 3 Static firing test of 2.75 inch rocket propulsion
system for performance evaluation.

BXe CATIA £ZEoJE o
o #sks 4 SE=(REAL)
gt# dolHE ngozr g
il

b o
B e
ol
L

i

Lo ¢

%

&

i

tio
e

|
o,
i)
il
rlo
=

]

=N

ol
o

M o2 fo w2 @ oo 1o
=)
ot
lo
L,

(m
fu
=)
2y
tlo
o
oo
ol
i 2
re
B b
g
oo

%
oo o T
1>
/m\Z
é’

N
N

[7]. 29 &4

p)
it

fr do
rot

>

Mo &

:?l:,"
% £ 1o

>

2
B
b
b

>

[N ul
i
O:
oo ¥
!
in
v
N
&
M rfo @

=2
i=)
1
N
N
2
L sg
[o
B
&
%)
Y

~
ot ox o
o, 2 1o
¥

o
o2
p
I
T
1147
=
Z o
O
N gy
do X
2

Nk

dn N ol N
o3l
J\

BN
flo gﬁ

N
~
a1
rO
i
NY
e -
2
N
ry
lo
o,
ofr
o

|
Fig. 4% L&(+66C
o

)y B4 =704 8-2E}
g = 7-2e}g 275 X 2A FX7|H] dAx

9
e
=
o
b
e
2
X,

oL o
32
v
B
o
¢
o
Mo ¢
N
i
7 N

1
g
re
B
I
bl
oX.
Is
o

o
&2
)
09:'4,
ol
b4t/
o
&
ol o
o
=
O
o
]
2
ro,
oo

——ipe—

I =
| |
0 T T T T T T T T T T T T 1
-20 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300
Time (]

(a) 8-star shaped propellant.
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(b) 7-star shaped propellant.

Fig. 4 Pressure vs. time curve of the 275 inch
rocket motor at +66°C.
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Table 1. Temperature shock test results.

Tomiti Total
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delay .
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Stand | Res | Stand | Res
ard ult ard ult
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Temp. ( )| Fail

Stand | Res | Stand | Res
ard ult ard ult
< 17X > 14X
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Fig. 5 Configuration of the ignition system with
insulated terminals(left) and with EMI filter
(right).
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Fig. 6 Configuration of the 3 tailfins-9 flutes(left)
shaped and 4 ftailfins-12 flutes(right) shaped
nozzle assembly.

(b) 9 flutes(left) and 12 flutes(right)

Fig. 7 Flow pressure of the 3 tailfins-9 flutes(left)
shaped and 4 tailfins—12 flutes(right) shaped
nozzle assembly.
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Fig. 8 Flight test of 2.75 inch korean rocket propulsion
system.
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Table 2. Accuracy analysis results.
Items K223 Korean 2.75
Flight range(m) 6XXX 6XXX
Max. altitude(m) 5XX 5XX
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Table 3. Performance comparison results.

No Comparison Factor ((y)ts Remark
1 | Flight range(R) -0.15 Point
2 | Flight deviation(D) -1454 of
3 | Max. altitude(A) 059 | 'mpact
4 | Muzzle veloci -5.72

50 Velocity

5 | Flight velocity(V) -0.34
6 | Initial operation time(T0) -4.34
7 Arrival hr.ne of 27

max.velocity(Tv) Time
8 Arrival time of 094

max. altitude(Ta) ]
9 | Flight Time(Tf) 020
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Fig. 9 Probability density function of the drift pattern (x
axis is normalized by the maximum standard
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system using monte carlo simulation.
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