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Measurement of Elastic Constants of Thin Metallic Foil
by Guided Wave Dispersion Charactenistics
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Abstract As the development of MEMS/NEMS structure and application technology the demand for an
assessment of the mechanical properties have increased. The mechanical properties are mainly evaluated by using
tensile test or ultrasonic wave measurement. However, the new technology have been developed such as
nano-indentation, guided wave method because they have a limitation in case of a thin plate and thin film. In the
study, the guided wave velocities are measured by electromagnetic-acoustic transducer(EMAT), the material
properties of thin metallic foils are obtained using optimization process of the theoretical and experimental group
velocity of guided wave. The Young's modulus obtained by the optimization process(201.6 GPa),
nano-indentation(207.0 GPa) and literature value(203.7 GPa) of a 50 pm thick nickel thin plate shows good
agreement within 3%.
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Fig. 2 Flow chart of the optimization process
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Fig. 9 The results of the optimization process using
group velocity of SO mode and A0 mode
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Table 2 The results of the optimization using guided
waves (GPa)
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Fig. 10 Young's modulus and hardness on nickel by
nano-indentation

Table 3 Comparison of the results obtained by the
optimization, nano-indentation and literature

value (GPa)
Optimization Nano-indentation Literature
results value
E 201.6 207.0 203.7
G 77.4 - 77.8
v 0.302 - 0.309
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