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ABSTRACT

A dynamic system identification technique based on the topology optimization method is developed. The
specific problem in consideration is the damage location identification of a plate structure using the Frequency
Response Function (FRF) of a damaged structure. In this work, the identification problem is formulated as a
topology optimization problem. The importance of using anti-resonance information in addition to using resonance
information is addressed. Though a simple problem was considered here, the possibility of using the topology
optimization for damage identification is investigated for the first time.
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Fig.1 Comparison of two Point—FRFs of the same plate

with different excitation points. (a) plate configuration and
two different excitation points, (b) two different Point—
FRFs
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Fig.2 Michell type plate structure having dominant
vibrations in the z—direction (a) initial configuration,
(b)damaged configuration, (¢) Point—FRFs for original and
damaged structures.
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Fig.3 The result of topology optimization and its Point—
FRF considering only resonant frequency adjustments

below 800Hz.
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Fig.4 The result of topology op_timization and it‘s Point—
FRF considering both resonant " and
frequency adjustments below 800Hz simultaneously.
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