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Optimal Location with Mass and Stiffness in Component Modal Tests
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Masayoshi MISAWA,, Shizuoka University, 3-5-1, Johoku, Hamamatsu, Shizuoka
Shigetoshi KOJIMA, Shizuoka University
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This paper deals with a method to determine dynamic characteristics of space structures by component modal
tests. This method uses additional mass and stiffness to consider the effect of untested components. Modal
test results depend on a location with additional mass and stiffness. We select optimal location using
information about variations of two masses. These masses are found by reducing mass matrices of a tested
component and a structure to an arbitrary degree of freedom. It is effective to select the location with large
modal amplitude of structure modes for the accuracy of measured frequency and mode in component modal
tests. A numerical example is given to show the effectiveness of the method.

Key Words: Modal Analysis, Large Space Structures, Component Modal Tests, Additional Mass, Additional

Stiffness
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Component 1

Material properties
Young's modulus = 7.6 X 104N/mm?
Density = 1.6 X106 kg/mm3
Cross section
Height = 3mm
Width = 10mm

Fig.2  Analytical model
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Fig.3 Variation in peak frequencies of reduced
mass 1,
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Fig. 4 Mode shape of cantilever beam

Table 1 Natural frequencies (Hz)
Mode number Beam Component 1

1 1.0 5.2
2 6.4 32.3
3 17.9 90.5
4 35.0 177.7
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Fig.5 Mode shape of component 1
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Fig. 6 Frequency accuracy of the third mode
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[1] Misawa, M., and Funamoto, K., "Dynamic Characteristic
Prediction of Large Satellite Antennas by Component Tests,"
Journal of Spacecraft and Rockets, Vol. 42, No. 5, September-
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