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Transportation of KSLV-1 FM unit 2 VEB Assembly
Sang-Hyeon Choi*, Jong-Chan Park®, You-Jin Won™*, Soo-Jin Lee®**, Eui-Seung Chung****

Abstract

There are a lot of electrical and electronic components and pneumatic parts sensitive to
vibration and shock in the VEB assembly which KARI directly transports among the KSLV-I
upper stage transportation items. So, the special attention in the transportation is required. The
transportation container with the apparatus for controlling environment was made in order to
meet the requirements. The transportation tests using the engineering model were performed 4
times to verify the performance of the transportation container and to conform the transportation
conditions(transportation velocity, route, etc). In this document, the previous transportation
history of the VEB assembly, the overview and the result of the KSLV-I FM unit 2 VEB
assembly transportation are described.
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719= : AA|(launch vehicle), WAREZ|FM unit 2), VEB(vehide equipment bay), ©]%
(transportation), Z1E]o]\(container), 715 (acceleration)
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List Requirement

25 5°C~35°C
FiEs 80%©] 3} @25°C
THEE x/y/2% 27t + 2G ©]8}

22 o|& #EolH & of& R M

VEB Z#A o|$& ZAHoUY Fo AU
=34 2o
O Z=ely |Hl : 3,100 mm
O ZA"H oY Z9] : 6,300 mm
O ZAdely o] : 2,750 mm
O A”HolY F5 : 6,000 kg (WFEF £3h
_ Aol SRTEA : 4500 kg
- ZEle]Y CAP : 1,500 kg
O AHelY #E" AT T : 150 kg
O F87% : A7k &d, & 1
ojF AFoT AY W=
semi-trailer) & AM8-3F AT
O Truck Head : Powertec440(& ), 440w}
O  Trailer AZE Z9WE=(low bed

I rlo

air-suspention), Ul 25% HA| 75 (1% F
248 7etste] AR F low bed trailers A&
712 AR )
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% 4. VEB =g X|X|&
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FRAFTEE o 35HZE AlAte] H
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MSR-3C(¥]=; IST)o| ™ o}ef e} 2o] AA3th
105 g
1000 samples/sec

- trigger level :
- sampling rate :
- max event length : 2 sec
- dead time after event : 1 sec
- max. event number : 100

- recording mode : overwrite
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3.1 EM VEB = 13 0| AlE
14 o)%

Age] ol AEE ol 2ow,

A A 93 &R e i 3% 2k
O o4 ZAZ : thd KARI — HFAIC — A
AJC — 2HYJC — AFJC — £HIC — T
Ag — IYuAZ > 1F FFAEH (¥

Jl

340km)
E 3 EM 1% o1& AlEel 20| 13 714 E(2007/05/17)
Time of Event Sensor|Peak X |Peak Y |Peak Z
Module| (9) @) (©)]
135907 1]; 4.?21 -8.?31 4.(_)90
(A7} A o) G : : :
A | -1.342 | -1.530 | -1.767
® 7}1;1;1'207, ) B | -1.326 | -0.930 | -0.846
= C | 0733 | -1.040 | 1.123
14:28:07 A | 0447 | -0.740 | 1.060
14:28:08 B - - -
(C7F Hdid W) C | -0.831 | -0.644 | -1416

Qo] o|FA R wiste “Fak/olE /3
VEB Z3 A (A B/O)dA S A 7H&=
1416g2 HU 7145 87Fx7(2g ©l8he o
s FRlstdnh. =3 o]F AHYY =y
of A AlA A9 AL Hul AZ &=Vt
oF 9g7t A LAE Ao Y o] wf AA B} CollA
© oWEZ} ISt ¢kgtow, VEB X3A
Mo A 7HEE g2 1.416gi wHolu A
A G F TR EE 2 FH0] WRIE AAH
A w38 AAEE RS Eelsa
3.2 WRil(wire rope isolator) |

12+ o]% A¥ex VEBIA AZ¥ A%F 3
¥ 16Hz9 345 zted, WRL AFAE
A F3 engineering reportoll A o F3 FujS
(vertical: 6~10Hz, horizontal: 5~9Hz)9} *Fo]
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=
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ARG % DAAT AF(-2AHzOlH) A
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ID 23, Container Transverse 0.046994grms
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O ol&HE : thA KARI — FAIC — M)
AJC — 2HJJC — AFIC — £HIC - T
A - HuuE > TFUAE - Y2
— $F4E LVAB(S 360km)

Hd EA Ade gdliss A
£ 22 o)F3dEd, 7t&EE ASF ol At
sto] 32F o] FAIFHEHE At S sdEL
=25 o] &3t

2) ol% Ay A
EM 23} o4 HAWOH A
AZS Hu 93 JMER Fe #

—~

E 4. EM 2%t 0% Algle| |0f =3 715 E2(2007/12/18)

Time of Event Sensor|Peak X |Peak Y |Peak Z
Module| (g) (¢)] (¢)]

11:45:32 A | -1.036 | -0.348 | 0.858

(A, B7} T2 | B -1.129 | -0.636 | -1.145
HA Y o) C - - -

113005 1; -0.543 | -0.447 | -0.858
e - - .

(C7F AWML ) o041 | 6928

VEB ZFA (A B/QelM e A 7H&= g
© 1145g2 13 @3} npiAE A HEE
LTFZAQRg oldhe wEFS syt ol
Adoly =g Aol A=3 AA A T
o] 12} o]FEA YA hHl AZEHUSH o= ol
v e AAEA el Aol <k,
chain block 2 ZFHHWEE o]&3 AgoY 1

) gRoz FHHL

3 VEBIH AZE AF 3L
12Hz Awe) F357} <159

AE A ok 16HzY Fak &
& NEL WRIE A B2 Fu5r thi
golA A HeL Helsksi

1, 27 °|% *16401] tjste] VEBo] A9 3%
A2 B AMA L] olWE 100749] 7t&EE AR
o] P& ¥ 59 £

E 5. B MA{e] olHIE 100742 THEE Hohztel Ha(EMIR)

Sensor [O[HIE 1007} 7}&5= HCHZLel T
Test I Modue | X(@ | Y@ | ZG@
EM1 B 0.980 0.649 0.493
EM2 B 0.628 0.682 0.602

FAHA AZE AT WRI 2AE T3 13 o]
A8 A dehdd A% Q99 FU%F A%
o SFEZe] SFHAFS AT F AU
3.4 EM/QM/ZAH S 7| VEB 0| &

EM VEB Z#A| o4 A¥(43)), QM VEB %

A o]&(@33) B TAEY] VEB 2FA o]F
o g da/olg/sta & A= A A
MR G i 67 2t

E 6. EMQWEAHSY| VEB ol|&9| Altf m|3 718 E

Sensor Time of Event Peak X |Peak Y |Peak Z
Module @) @) (¥)

EM1-C |2007-05-17 14:28| -0.831 | -0.644 | -1.416
EM2-B [2007-12-18 11:30| 0.835 | -0.930 | -1.145
EM3-C|2008-01-14 09:13| -1.125 | -1.238 | -1.025
EM4-C |2008-02-25 09:32| -1.027 | -1.238 | -1.025
QM1-C|2008-05-28 08:57| -0.929 | -1.238 | -1.025
QM2-C|(2010-01-14 14:32| 0.635 | -1.139 | -0.635
QM3-B|2010-03-03 11:30| -1.326 | -0.636 | -0.647
FM1-C |2009-05-14 11:12| -1.125 | -0.545 | 0.928
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42 0| 21t

A3 Ao 93 &=
FA125 7] VEB 2349 o
ol% aFzH

WIS/ 2

o]kl A
NS T £ A
AHEY o AR A AS
71l 7189 g w2 ﬂi_‘aﬁ% A" oYl
R Wi 2E A9 x
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S o] AHE Zdn 5
7 A Fst=d ofrix =
el 2™ 93 FAo= s LA o=
Az 29 12 ©] Al AS o] a
HEZE Yepgied A3 HA F49 FH) Sl
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7. 8ARST| VEB =8 0 (0] T3 7REEE(20100323)
Time of Event Sensor|Peak X|Peak Y |Peak Z
Module|  (g) @ 9
A -3.306 | -1.143 | -1.363
13:11:03
N B -1.031 | -0.441 | -0.448
(A7 A2 o)
C - - -
82711 A | 2625 | 3231 | -1.969
@7 HAdd W) B | 1424 | 0734 | 0747
8:27:10
- C -1.027 | -1.238 | 0.928
(C7F AU =)

T
KSLV-I ©2}257] VEB %34 o]

F AN BEgAAY AS RS AoEE AA
EE BlA= ASol Hdou AAM 2E CoA
= AZol HA &tk ol A BE SAHY T
P2 Y A Y EFHAx TP 7t
&% fol WRIE AA o]$ tdAz dasd
M Al BE B 9 WE MM Bx 7HE
=AM AZol HAZ ot YA WEF
o tejHe A4 2ZFe AAUAN 7HEE
ftol 05g olstz HEHdaL, 53] AAM 2E C
o BF Al HEEATE BT AW FANES
AZ3ES dAHo] glo] AS o|WET} B}
A e Aotk A oMES FE% Bx9| 7}
EE32 -1.031gE o)F Q7FAA +2g | E
TE3] WEFH o] A9 AN BE BY IE
AS 2 z= 19 1339 2
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