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During the Joseon Dynasty, the Singijeon was a
pioneering weapon system mounted on the Hwacha. It
was capable of launching multiple projectiles
simultaneously; however, its combat effectiveness has
only been studied qualitatively. This study analyzed the
combat effectiveness of the Singijeon using an
engineering approach with a ballistic model that
evaluated its ballistic characteristics, explosion
locations, and circular error probable. This study goes
beyond the limitations of conventional lessons learned
analyses, which have largely focused on qualitative
descriptions centered on strategy and tactics. Itis
significant for demonstrating that the combat
effectiveness of historical weapon systems can be
quantitatively analyzed using an engineering-based
methodology.

27|14 (Singijeon), Bt 2H!(Ballistic Model),
X E 21K Combat Effectiveness),

255X (Lessons Learned),
A2 EA (Military OR)
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(b) ‘Munjong Hwacha’
Fig. 1. "Byeonggi Doseol of the "Gukjo Oryeui Seorye,

(a) ‘Singijeon’
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Fig. 3. BM trajectory calculation process

Uz,t’ Uy,t’ Uz,t: toﬂjﬂ X, Y, Z%%}ﬁcl:é:_E

1054

2026; 9(3); pp. 1052-1057

0,: to| A We}ohe & ol P
¢: tol M Bl FF = M3t flee 7HY

v

et = Vs 1€080,_ | cos¢

Uy, TV, 18in6,_; —g *s

v, =0v,_,c080,_sing
_ [z 2 2
v VA EE (v, = Joi, +o, ,+05,)

Fig. 3= Al 7HAl A3 ‘v, 0,, ¢'S WIS
g AR Z A oA Q] B Y HRE Fote
TE yehd Aotk dRtH o8 g v YPg Bl
g = shefo] Bh5o] 7t W A4 g FE
HA7A B3G5t F8F ALrZ AXA "t 22y o

=

o ot ot

oo ol

o, 0189 5109 AFoI AL AxFA o] A3}
% o 1~2%0] A7} Bk AxA|gko] FOBE F
AFE NG AT Fom, shof EP| FY
%3 3k kol u] @7 2] WA AT Aol k. whetA
A8 4718 & ol ol 231 7h4 gL vl A
SHA AAFSHE AT BAE 21 2242 st
GEZIEEE Gaotete] o2 AT 48
3 A%E AL 5 9L Aol

£ A7 £ B g 3y AN Rk
BE E40] gong gr BE AL GHEE
'8 27 PASE 08 A gt BES AE
s EQ ZE7H2 R AEd 04 FHL ol §tol
9E o] 72 949 WASE, AL, WA}
W9I7he) 9AS YR TS| B BA WSS
Az,

(1o

7139 & E42 £45H7] 5] 2ot Al
° A4 B ATARE

38519l th. Table 12 AR ES E5) A g

Aot AR 59 G F

7IAZS ALsH7] 5t ghold, Bl A =
=]

& & FE5 AR 71E

=

o

— rlo

it
ol
1
A
ofx
OO
5
n

5 -

fr

o
1o
2

fr 4 T B
>
N

au}
HT
st
i)
2
>
e
>
1P

Journal of the KNST



Table 1. Specifications of Singijeon[4]

Propellant Total Flight
W72 g Diameter Weight Range
Dae-Singijeon 55 gamm  53kg  1,000m
(Large)
Jung-Singijeon N
(Medium) 1.4m 28 mm 300 g 150~200 m
So=SIngijeon 4 g 20 mm 100g  100~150 m
(Small)
Froldt.

A717 9] Hdl B FA T == 0 F FA3H] 9
3 FAZE 0= 40°, AT 912 ¢= 0°% 7HE?
o] A3ttt AL E 400k EYT ‘BE AP
DAL ©f o AR = o] 1]

Table 2= i B3 o] &-5to] -3t 7} 417] 4 <]
vy Bl Y A 7ol T

Table 2. Estimation of Singijeon launch velocity (z,)

Dae-Singijeon (Large) 1,000m 126.6 m/sec 14.4sec
Jung-Singijeon (Medium) 199m  47.6m/sec 6 sec
So-Singijeon (Small) 150m  41.7m/sec  5.3sec
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Maximum Flight

Explosion Location

Lzr?glceh Range (Range, Height)

*|f No Explosion  *After 9 Seconds

@ 40° 1,000 m (692 m, 234 m)
® 30° 937m (776 m, 104 m)
® 25° 866 m (808 m, 34 m)
@ 22.7° 824 m (821 m, 1.5m)
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Fig. 4. Dae-Singijeon trajectory changes and explosion
locations by launch angle
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Table 4. Flight characteristics of Jung & So-Singijeon

Maximum Flight Explosion Location

L:;ml(;h Range (Range, Height)
9 *If No Explosion  *After 4 Seconds
Jung- @ 40° 199m (136m, 40m)
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(Medium) ©  25° 161m (161m, 0.5m)
So- ® 40° 150m
Singijeon No Charge
(Small) @ 20° 105m
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