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Abstract

An umbilical separation device can maintain and disconnect electrical connections with a missile launched
from a launch tube. In this paper, an umbilical separation device was designed according to mechanical
characteristics of a missile. Its behavior was analyzed with Recurdyn software. Based on analysis results, its
performance was verified through a verification test.

x =
W RN AR elA AR s lAdate A7 14S RAsD AN R o,
B oERe W ROPAE FEE JAY S4 % HAHN RewdynOE A¥E BT
o F A ANE POR AFAFL B 45 AT

Key Words : Umbilical Separation Device(Hll35 2|7 =]), Umbilical Connector(¥ll# 12 7])

1.4 = = AR o] F FET WA A A&l AEa
o frwghste] 7o) glojok Hnz 4 BT
Mg sl fEEs o0 gu Aol e oo B Reewdmd o1 Audciuse H
Aqw HES SAA Ak Bk olm WP AAse] A2k AA AR el 2 AR vk
&0 FANTE A7} W LA o tH1][2] wowEdelAE v e dARE A R
Bow=noa] AAE #E Bagxs 2 oalole] A A=A APt HAQo il A staAr 3ok
T ! LU fe] LI
AZAS AAsta AAE AAZzA ugl FAF AFA
oA AAR 48 B2 T2 AAZ Beshe] FAAA 2. & 22|Tx] AA
Received: Jun. 17, 2024 Revised: Sep. 12, 2024 Accepted: Oct. 21, 2024 2.1 WAL TA 9 HjT Ha|atx| =& Db
T Corresponding Author
Tel: ™ =""*=""*  E.mail: minhyoung lee@lignex1.com Fig. 1 & & A7l A& dAra dAE
© The Society for Aerospace System Engineering o] GxEto] FE FAS AdA oz eERAY




w2}
5
o]
a
2t
w2}

Umbilical
Connector

Back

Front

Umbilical

Umbilical Separation

98

63 ) .
_ T W % T 8
Lo WMo 5
N — ‘w o= Q
s 8 Yos Slulol® &y £
o SR T T MET T B T 8|2z E|8
9 - K IS = W T © 5 £ g < = B n
B I s X om S| siz|El E|f|8|gl8|x
o < W oF o 5182 < 515|898
= - T R 5% el < | ™
2 B & X Hel LT 3 = ©
rm = | X S BT X° = =
= WD EEER Dol s 3
2y S02T0F SED G :
12 ne 2 X o XO 2
Ag AMFTEwEn Zow £ - 3
52 g EgFRo "W g Sl P =
©c ° ! Pl o ] R n - - —_—
.nLWJ Wmv K0 ,A] « Mm %o o w o m.w o Mc g @m A M g Mo _,ﬂ_mT 2 WE
- X . o © © [nul
I3 o &R gy ® < Wm ®o 2 Wa ) ~ | Blw T w_r/a W
il Al Wo & mey ™Y E s BIETB S8 H YT
I I .We Hn ¢ w M Mo o L% T - S|T u_w m S| ok |z ;|
= 4 o T X L L8 om o L™ = -
T 1 3 o X o X o= g = -
N E B T S
o W= B I o P S
—— . Ml aﬂ = e o M.#e H.TM o o w w.:L moN T
— r I < ~ W iy C
s ) 2 w . P IT mamgtuds NP ST 8
$ g W B o B ow o o ~oa K £ %
7 o e " st U gt w o W O a
2 mﬂ]smahm N 2R Y g w =
S B A S
o o T Ay = =
£\ E oo PmH mETMgeE T ey g
“n @« % .UE O# - H_.ﬂ X ny ==
A T AT T R R R o 3
v N W o o B gy HON o
. Boo oy W R T kT, oo W E
y fE TIisgEeLFar W _ET U <
E S o 2 ~ R A iy dn N = oy = 5 =
o) g % N N xﬂ R < W — g
8 Mﬂr%m_.ﬁzﬂuw_m uﬂunmﬂ,_ﬂoﬂmﬂ o
8 g DN g MW g Ny oy °
g - 2 imE]ﬂ@uuw%m#Exﬁﬂﬂ.o#mﬂﬂr@ — i o
& 2 o Q o W0 oF X W oy o o o S m =
8 s T W T e B G e e T T =3 S
© E ez Twmloguhd VHgx £ < 3
= e Fauwepir = 533 "%y 5§ x =
s 2 b oF = b . ol e TRl S o £ ~
A - ok T g X o ST AT W oA oaow - .
* —~ X _ﬁ E o jarin Xl N H_ﬂ_ . of
a= ml ot it ™ %o o e B o wxm R ol o0 0 =
e £8 & E MR w WE X < ok 3 WoHE
a MO R 4 ok B o W o T Nl E R



99

H
et

7)5-5te)

| =
Parallelogram Linkage ®E|® Fig. 29} #o]

)

NO

b

2l

i

LRty

5

A7

ol#dl Eq. 13 #t}.

L
.

A=
== a

7}

7}

_o/]

A

%

i
st

toH, Fig.

N
N

ojtt. 1eAlA =

7t SRR

A e ol A

i
Cl)l'_\:

s
-

Eq. 29} #th

olgl Eq. 33 Zom Eq. 39

w, =0, 27 93 6, =0 ol¥ Eq. 4

19 7w g, &

s

]

3l o
=

A Zhel A=

2~
A= =Ry

I

~
N

EERINEEE

)
o

=

R

3

— |

l_l

"z

SEEEES
l_l

OWU —
I

<

nl ¥
oF o
w O
Gl
~ X
T
e
COC
P T
BT
~oak
o
wOX
W T
M=
oF B
W
=0 T
-
- 3
m oM

0,, T3 22,34

T3 11,29 A Afo])e] ZhEs=

s ol

?_

KN
=

1o 2T 4

——
o

Eq. 59} #t}h

tol ol ds =

S

SR

tol A &gskdeH3].

AAe| gEow 74Ys

gk

o

7
A=

= ?‘Z_}' 19] Z}-év:l':— wl-g—i }‘]

Rty 29] Z}‘—é‘\—]}_ Woy

Fa okl Eaq.

A @

s

2t

6“7

3
o~
o
m
=
ol
NI
174
o~
o
m
=
—_—
0
)
<
M
~
N
[a\]

~

tH Eq. 8% Zth

S

=

Eq. 6

Fig. 4 Behavior Analysis of Umbilical Separation
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Table 3 Design Condition of Umbilical Separation

Device

Constraints Parameter
e 7HEE(e) 137.67m/s”
H3 del(r) 0.13m

T2 1 7(6,)
P2k 2 7k(6,)

35.05° (0.6127ad)
58.72° (1.0257ad)

©210.0
« XHZE : KS D 3535, STS304-WPB
B—“— « MF 020
i | « X% 40| : 84.0
‘ - fEUAUS 16
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Fg, = kx = 2.14 x 38 = 81.3kgf -------- (10)
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Fig. 8 Modeling of Umbilical Separation Device
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Fig. 9 Profile of Umbilical Separation Device
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Fig. 12 Acceleration Time Result Graph
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