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Development and Performance test of Mechanical Support

Equipment for Assebmly/Integration of KSLV-I
Seung-bo Jin*, Eui-Seung Chung**

Abstract

Ground complex composed of Assembly Complex(AC) and Launch Complex(LC)
which is located on Oenarodo space center in Kohung is necessary for successful
launching of KSLV-I. AC performs accepting of a KSLV-I 1st stage and 2nd stage, stage
assembly, the integrated launch vehicle, the checked out, and all kinds of performance
test, pre-launch tests and processing. At AC, the mechanical support equipments, that is
called the technological equipments, are installed in the Launch Vehicle Assembly Test
Building(LV ATB). These technological equipments have diverse forms of an interface
with mechanical/electric device of the launch vehicle and have to provide a condition
and the performance guarantee of an optimum in the launching operation process. In
this paper, the requirements specification and manufacturing performance test for the
mechanical support equipments which are used in the assembly/disassembly and test of
the launch vehicle are introduced.
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FT Mass Loading

No | Part Number
e Force | (KN) Type

Part Name

-

K-A101.0106 Base Trolley |Static Test Px 10 Weight

Weight

Weight

170 Weight

~

K-A101.0106 Base Trolley |Functioning Test P1 147 Weight

Weight

30 Weight

-

K-A101.0101 1st Carriage |Static Test Weight

K-A101.0102 1st Carriage |Dynamic Test Weight

Functioning Test P3 222 Hyd. Cylinder

Hyd. Cylinder

Hyd. Cylinder

o

K-A101.0103 2nd Carriage |Static Test Weight

K-A101.0104 2nd Carriage |Dynamic Test Weight

Functioning Test P3 0 Hyd. Cylinder

Hyd. Cylinder

Hyd. Cylinder
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Case
Load 1(al)

Case |CaseCaseCasegCasegCaseCase
2(&2) 3(A 1) |4(A1) [S(A 1) |6(A.2) |HA2) |B{A.2)
Case(ity) | Deice of Device of lock?] 0] 0mm 54

5~10mm O Trzl

Fy 20316 20346 (20316) 1701517045 2031617015 17045

P(U%) 1043 1043

Px1(20°3) 1043 10+3

Adordl Py, Pu

T 5+ 10nun margin

:

X Target point

Target pownt
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T2 3. 5t 2 Heks Al A
Weight Boxes
({Lead Blocks inside)
Hyd. Cylinder &
Hand Pump
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Load mock up
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Outer Frame
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Carriage AHO|2] AE] 4000 | mm

13t Stage Weight 102.2 KN

Upper Stage Weight 30/ KN

ILY Weight 132.2 KN

Options | P1 P2 P35 P4 | PH R W {-Dir Weight |Weight Factor
11 938 1104 8545 209.20 1.58
2 i) 82| 222 8545| 8545 162.00 1.15
3 302 86 125 8b+6| BE4D 116.20 1.14]
4] 302 36 12,5|8545| 6545 116.20 1.14]
5 70 82 §545| 6545 152.00 1.15
6 61 712 8546| 8545 132.20 1.00

193 AAe) 4G 33 o7 24 ¥3%
2o se Adts, Sote, 71sAdel g 6
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Az e SEA287) oY

SR A EajA A
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P2

P3=22.2KN
Hyd. Cylinder &
Hand Pump

Hyd. Cylinder &
Hand Pump

Pd,i
P4,5=12.5KN y

K-a101.0101

Carriage

K-A101.0102
Carriage

a8 1ets FH2IX] Algl MB| of

- 16 Weight Boxes are used to accomplish the gross
weight and CG requirsment.

- Weight Box Distribution for Loading Options

Bz [ B3 | B4 [ B6 [ Be [ B7 | B | B9 | B0 611 [ 612 [ B8 [6M4] Bla]El6
it | wae | wae | we | w6 | wae | wae | wso | wos [ wae [wae [ wao [ wee | was [wae

ading Opt| &
o s

i1
512, 6 — [wso[wae | - w6 | wag wio [wis [ wis [ wae [ wio [wio| woe [wse
4 5.4 - S - - - - | = Twis [wia | wed [waes [wis [wis [ wad [ wes
6 — Twio[wael - wes [wee | - Twig [wio [ wiowaowio[wio| wis|wz

a7 9 1ehE JHE(X|] A"l AlE =g ot

S

E 4. CATIA 3D 2 & FHX|

Loading Gpt| P1 P2 |P1+P2| L R M

Test 1 9893 |11214|21107]1874.9] 838 | 2.8
Test?, b 7125 18253 | 15378]1853.2 86 §la]
Test3, 4 5088 | 871711805 1046.3 873 | €5
Test 6134 | 7263 | 13397]1831.5( 84.33 | 64.7

A9y stzol AAl APl AFsIA AEH A
A4 g AZL I 49 o] CATIA 3D &
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o] F#&o 6313kgeln], R4 FAX G AA
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3 5A8e ool 18 108 ge Pyoz
- Weight Box Distribution for Loading Options
T?SEQO%O]: O}'U%/ —3}% '9“?_ id% ;I‘-‘ 94- ZEUF Loading Opt B1 B2 B3 B4 B5 B6 BY Ba
2% dEd Ave 20 FUe ¥W $¥Y [mPelededuclee el

L 5tono]H, 2709] 29kE-& ] A] T3, T4o] ¢
3l A Aot 22ke] HAL R=50mm, N=165mm
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A2 P F49 998 wedow A ] ) ) ¢
goltk o171, Ngol & olfie 29nsl s B IY Ua 28 F2ER S0} glon, d
9 Aot AR Fa Aol g0 U0 AR 7Pl A8 zag 03
2ol 1934 ALHE P3e AdRd:s A 7] HaiA FoE AeA des ASE F 9

29 HAY 2goz FAB

94 etk 20§39 P4, P5E 193 2
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‘3}"}% NG 874419 load case?} &
AA 32H 9] stFzdotE oA 64 <]
3 3] E} I 1204 HEo] AlgslE

T e AAE F 4189 A
of webA 19AZH ZHF ‘ﬂaﬂo A A
%7]3}5 (Preliminary loading) 15% <
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1947 Ud 297 st5s FostA =4,
2AE 0 F 44 F 5L AAR Be 3
4 ¥AES 2390 oA B 249 A9
35S 718k 108 FA F 3t AAT v
zRTAES 2RV we A gkl
AUH A7 Immol) o] Q@ FZ e FE3)
q714 AL ASEY = sight levels AMS-3}

WY SAHAE 17

SRS YU Yol MRS Unit 3(=T3)ol
3ton (14.7ton) ¥ Unit 4(=T4)°l| 14.7ton (3ton)<]
3¢ 19 133 2ol ALAHT AFE ofd
ot 22 7IsHAS Fhs o) fFE E

3hA .

o, HA 300mm 01%(%0}
el

A~B7HA] F 33] HbE AA|Ete] 7Tl o)A

of YA FAT A ool g FaAsY
om, viATe R guAe Seoln PEoZ
AUE B A 5m ool o5AA o5

o whHT. Unit 33 49
S3e v %91 Age wE AN a7

E-A 107000700
i En

KSLV-1 SZEIE 7 ARIZEH| 712 & A

433 M2l x| HselF,

93 AR g Adts, FokE, 7 Al
k) @H]% 19 148} #Zo] FAsIHoH,
He s EHEAtY] Aot z
WHer FYsiitt. xR
load case 1,234% =S Z&319oH,
22 a9 149 o] 6XEQE
How, ZHAHRE £ 6,7, 8 99 2k oq7]A,
G, H, K M2 sight level2 $A& 3t3lon, |,
L wWyopdegls 2 ZA3At. FoteA g

load case 5HE ALsld T AL HASE A

o >

FozM, MeAY #AEH7IE ol&ste AAR
(lodgement) & #FH-9-Z9 2EH7A 377 2

I Azl FA7F s gl £, 3
Ag el A AANE B5 ]7‘]—r9]r A2 T
Atel o] Wl @lto] WASHA| Aes QISR
t}. Load case 6¥1& A& 7|5AFA 2§
stE ool A AAFE 2959 2EHLA F
7€ 33 WHE /‘]@ A7 FAZE & —% )
dston, HAdIHZA A Af a7z
100 g Z3HAl °]7<]fé}% gl EE?’} 7Ha
A9 E7A7E 271 ZE < 0mmel A 150mm Ao
<3 150mm 84S S u rail shF- °ﬂ/\1

A FAEA Y A”E 7 AAHE F) F 40}
ATH(TH A railol A “”\M] T AHA
o] Age 3450+10mm<) SHS F A EEH
o) 3% A)-3595mm, )73 Al 3295mm), ER
35 A1-3600mm, 317 A1-3300mm) ol Al =3
Hlon, HdsH °7o Al E, F io]i}olﬂ
20mm oJfo]ofof st aFES WA

o 14, 127

HEIX] S A4y
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H 6. Load case 181 A|& Zx}

Point 5% *](mm)
G i H M L K

3}

Gl

122 HD1) |1769.95 |85.0 [1768.3 |1762.0 1025 [1760.5

2214 2H(D2) [1770.00 |85.0 [1768.3 [1762.0 [102.5 [1760.5

ek

off

(D2D1) 005 | 0 0 0 0 0
E 7. Load case 281 A|& Zn}
o = Point &% X](mm)
G ] H M L K
122 3HD1) | 1769.5 | 85.2(1768.5 [1761.9 [102.5 [1760.4 5. 7E=l =

22 A7HD2)| 1769.5 | 85.3 (17685 |1761.8 |102.5 (1760.3

- FFAE 2HAW THEHFAN AEHE
o2py | O |0 O 1P 0 b0l FEHE AR Wg A 2 deAEE
a3 27 A% /1% % Aol AL S
_ & BT, 7] d2d AT deNE 95
8 Load case 3 Al 2zt AE FREPEOR o)t 4P BAD
gz Point %74 %] (mm) T AGASAEE AA HE Hd 2l T2
c W[ wTwmJiTk gol ALgEol WAF A Ful AAARAN 23
122 7H(D1) | 17694 |85.0 [1768.1 (17623 1025 |1760.9 FA1e Qo] HEAoR ARE g & 99
224 A2HD2) | 17694 |85.0 |1768.3 (17622 [1025 |1760.7 =3
ng 0 0 02| -01 | 0 |-02
(D2-D1) R - % 10 =2 3
2 5 9o H o] <=
H 9 Load case 4 Allﬁ__.l{ jEiJ_—"’ 1. %_]_ o I, Ai%.li/ <1L].T|:7\\_]:/ —%-0 ‘FlLI 76‘04 ]
“KSLV-L 297 75 AR, 95 $FLA
. Point &-7§ 2 -
35 oint &4 (mem) N EAS, pp 2023, Januanry 2008

G ] H M L | K

2 A%R, o935, 3%, WIF, 23,

124 3(D1) | 1769.5 | 85.0 [1768.3 |1762.1 [102.1 |1760.7 — o7
“KSLV-l ZEIZZAx A28 A4 " 323

22 43H(D2) | 1769.4 |85.0 [1768.2 [1762.2 [102.0 |1760.7 Foz 2783 2005, 11. 10
Lk 2 IO PN O IO RS N 3. ZsH, _%%73, s, wEF, =39
(b2DD “KSLV-I 298 71493 7dad”,
FFT ¢TI EA SELRUI, pp

22 A A A Aok, Fds, 7 Al 523-526, Nov 2007

g Aule 19 159 go] pAsRen, sz 4 AT, Ao, AT, 23, “KSLVI &=
AL ¥59 load caseghS #8315tk 20HR A B8 AL ALY TAR, FRFETF
Ao O3 BIAPe HapslEzant 22 O 8k 2008 FA| dHELEUI], pp 523-52,

19 A3 FQF Al wehy  Nov 2008
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