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Residual Stress Measurement of Micro Gold Electroplated Structure

Chang-Wook Baek* and Yoomin Ahn**

ABSTRACT

In order to find a residual stress in the micro-machined beam, first natural frequency of the beam that has the
residual stress inside is analyzed using the Rayleigh's energy method. Micro gold electroplated structure is fabricated by

surface micro-machining process. The made structure is clamped-clamped beam and its 1st natural frequency is

measured by resonance method. For the better estimation of the residual stress, an equivalent length of micro-machined
beam to ideal beam is calculated by FEM. The residual stress is estimated from the equivalent length and the measured

natural frequency.
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Fig. 1 (a) Side view and (b) plane view of specimen
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(f) structural gold electroplating

=

(9) mould strip & releasing

Fig. 2 Fabrication process of micro-structure
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Fig. 3 SEM photographs of (a) whole view of released
gold micro-structures and (b) magnified view of
anchor part of it
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Fig. 4 Schematic of measurement system for resonance
frequency
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Fig. 6 19 mode shape of micro-beam by FEM
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