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ABSTRACT

The vibration test system of SITC(Satellite Integration and Test Center) at KARI(Korea Aerospace Research Institute)
has been used successfully for the environmental tests of a majority of korean space programs, such as KOMPSAT,
Koreasat, KITSAT, STSAT and KSR program since 1996. To meet the recent needs of large size test facility available for
the vibrational tests of the huge launch vehicles and tele-communication satellites which will be developed in the near
future, KARI undertook to construct the large size multi-electromagnetic shaking system with 3 x 3m head expander
system. The new system will consist of three electromagnetic shakers which has 160 kN thrust force individually, and be
able to sustain up to 8 tons test load and 300 kNm overturing moment. And to avoid the tremendous cost and effort to
furnish the seismic block with large size and weight, it will adopt a Lin-E-Air type configuration with which the seismic
block is less severe than a Solid-Truninon type. In addition, to fulfill the strong requirement of high overturning moment,
the additional guidance system including a central bearing system on a central support and several pad bearings around the
head expander body is now considered.

This paper describes the configuration and the design parameters of the multi-shaking system which is under
development by KARI's engineers.
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Fig. 1 Launch Environmental Test Hall of SITC, KARI
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Table 1 The Specifications of KARI's MVTS

A ¥ A4
Max. Test Load 8tons
Max. IF Diameter 3m
> 300kN
Max. Thrust on the working surface of thel
head expander
= 300kNm

Max. Overturning Moment| on the working surface of the

head expander

Max. Displacement
ax. Dispac > 38mm(pk-to-pk)

(Continuous)
Max. Velocity
> 2
(Continuous) /s
5 to 500Hz < 15%
Cross Talk 500 to Lz < 20%
. 12 Hz 10g
Low Frequency Capability 20 Tz %5g
Table Surface Flatness 0.05mm/m
Controllable Acceleration < 0lg

o] % ‘Low Frequency Capability's A9 #A43F 35
Al¥(Quasi-Static Load Test)d] 48 715 4%E T3}
£ 293 AA 8F2P0E AFT 12gdAe AlAH
o B4& sk 7ol dok

Z7) Al2" 74 G e U ARl T 9E
2 g AR o]EE BA3ta e 80kN, 160kN, 280kNF<
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Table 2 Possible Configuration of MVTS
Al2" 74 23 Ll
* 22 HolFE: 320kN
* e HpHE:

Quad. System [* A8]& 38mm(pk-to-pk)
of + |2 o2y Hel  |x = Jauie] ¥
80kN EM ZY% $H5A4 Aol Aok

Shaker |+ 71& Bulgke] TR |« 449 A 2EE

* 7hA7) Aol Fe

g% 33t
+ 228 713 480kN
+ BlaE FUF $7
=X
Triple System . _1: & slee] AlA
o | IIRIANA i uisiel e
o Q - _‘
160 KN EM |, iral Bearing 41%) 24
Shaker
£-0]
+ 99 8= Jaqre)
A3 go|

) ENS
Dual System |+ Te AR2a: sook |* Lo B HAE

o s o 24717} ol g
of « 2o A  A2H A Fol7t
280kN EM 50.8mm(pk-to-pk) A
Shaker |+ 71Z Fuiste] B&Y | ™

o] 7heH Ay QFAE B A §4 2A& 1Y
37hel 160kNF AAp7) 713718 AH§ ElE(triple) A&
98 HEAoz AAsUen, JF TEE A2HL JE
Azgd] 9E] FEE & I8t AHEES Stich

3. HE 7H8 AlA"He 7H

3.1 A& Z2F(Seismic Block) & HA7| 7t
7219 4
AN B2 123 a7 717 Al2de] g4 AWEA
AR 7719 ZRleR Q1 WA= whabg Fof dE
FE A Aulze ALE Adshs Adulon, gutzog
713719 AL Ade] ¥ F Y 2 B 2 7A
o] ZEE BEF ol At ¢ AEEZNEH ReAde
2~5 Hz ZHAFFE 2= 3¢ A7 Al25(Air Isolation
System) 92 FAHA o2l AW 59 A Al 1
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Y EM(Stand Alone Type), 2% 14 EU(Solid
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A% BFe o™

-619-



Head Expander

Seismic Block

Air Isotator Support Frame

Fig. 2 Stand Alone Type of Multi-Vibration System
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Fig. 3 Solid Trunnion Type of Multi-Vibration System
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Fig. 4 Lin-E-Air Type of Multi-Vibration System
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Fig. 5 The Seismic Block of SITC
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(a) Section View of Pad Bearing
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(b) Schematic of Pad Bearing
Fig. 6 Pad Bearing System
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Fig. 7 Central Bearing System
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Fig. 9 System Configuration of the proposed MVTS

Ut dE] bR Al2"e kg AA Al2EHE, AF]
FZEY A HAHE 3¢ AR A2goz FAH]
A8, B Alxgol= 120° 21528 dold 379 3§15 X
2 N2"E a3k

A 7R AA" 4 Jde A Ad 2ton AR,
% 6tong AAT F JovE Stond F71 L AAY
T Ae Hre 35 AA A2y MX7F 87 ok

35 AlA"el M

3719 HA =3& 23 Fig. 99 o] o A
36(L) x 36(W) x 4(H)m9 480kNF HH 713 A29E
TR olF A EAF B R FA R
g % A4 3T 2 BE, wFT, 29 FEERH 3¥
B73E 1o} A% @) Fol FhHer 38 930
o

=2

4- g (==

FRLTFFATES FF AL 4L WY A4
2B FFAPE st of S00kNS FH3 A
¥ 3m o4 HYAL AFae dH 7 A2
AEg 3 Fo Qo 4 A2 HF a7AY
¢ naste] dFHG AY dAg dasidch olF 7
ME Ao g A dAe] A, Fa AME A=
2 FE J2des AN £59 54 R A% A%
< A% &Y AYE 7YY dFly, 2 FFdEe FF
Alzde] FAAA grdE o Foltt,

u2|_|

L |

(1) J. W. Sills Jr,, and C. R. Voorhees, A Combined
Testing Approach for Aerospace Hardware,

(2) A Launay, 2003, “Multi-Vibration Shaker
Upgrading Project”, Intespace.
(3) 944%™, 2003, “SITC Vibration Test System

Expansion Plan”, 3433 %5979,
(4) &9, 2002, “Test Facilities & Methodologies”,

F4F¢7FATY

-622-



