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ABSTRACT

The structure of small launch vehicle can be divided into engine section and pavload section. This paper

introduces modal test of the payload section of small launch vehicle which is composed to satellite, PLA (Payload
Adapter), VEB (Vehicle Equipment Bay), KMS (Kick Motor Support) and KM (Kick Motor). From this test, dynamic
properties of the 2nd stage structure of small launch vehicle can be obtained. In this test, to simulate free-free

boundary condition, test object was hung by 4 bungee cords and excited by using impact hammer. Modal test data
are analyzed by using TDAS(Test Data Analysis Software). As the result, modal parameters and mode shapes below
100Hz of the 2nd stage of small launch vehicle were identified.
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Fig. 1 The 2nd stage structure for modal test
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Fig. 2 Composition of modal test of the 2nd stage siructure
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Fig. 3 Sensor locations {80° interval in circumferential direction)
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Fig. 4 Accelerometer using mounting block and impact hammer
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Fig. 7 SDOF curve fiting (Y-Axis)
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Table. 1 Modal parameters of the 2nd stage

Order Fre?::)ncy Mode shape Da;:\;lng Amplitude | Phase
t 24.7Hz Bending mode of Sateliite 0.39 4.27€-3 «1.571
2 24.9Hz Bending mode of Satellite 0.25 4.39E-3 -1.571
3 38.8Hz Local mode of KMS 001 | 671E4 1,571
Fig. 5 TDAS model for test analysis 4 44,41z Local mode of KMS 0.34 145E3 | 1578
5 51.1Hz Radial mode of Joint 0.37 6.21E3 | -1.571
=AWNIZ o & o "‘6 037 1;}.0 7 6 57.3Hz Bending mode of stage Il 0.59 5.85E-3 -1.571
ek ]E ]% ]-oq ] 4 } ! mﬂ—,—oﬂ d »1 7 57.6Hz Bending mode of stage It 0.29 21382 | 4571
& Ho]' ‘ﬂ (Smgle-Reference Techmque)% @%E}MJ—. = 8 66.0Hz Radial mode of Joint 0.40 457E-3 | -1.571
A Fa 9 FFFRF)E E3M TDASE ol4dld 9 68.6Hz Radial mode of Joint 0.17 2062 | -1571
5 . - 10 70.5Hz Local mode of KMS 0.38 4.14E-3 1.571
A 2R} ot% oo g ) B
AA FHPTE Forstd 2= PE(odal Density)& W 1 81.4Hz Local mode of VEB 0.10 9.31E-3 | -1.574
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Fig. 6 MIF curve of test resuits
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ER9iTt. Fig. 8 Bending mode of Satellite (24.9Hz)
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Fig. 9 {a) Local mode of KMS (44.4Hz)
and () radiat mode of joint {51.1-2}
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Fig. 10 {a} Bending mode of the 2nd stage (57.3Hz)
and (b radial mode of joint (688-2)
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Fig. 11 {3} Local mode of KMS {70.5Hz)
and [b) local mode of VEB {81.4Hz2}
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Fig. 12 MAC matrix {Test vs Testi
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