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5. Conclusions

 A micro-scale 3D deformation measurement method based on grat- ings and the optical microscope is proposed and applied to the bulge-test

 to characterize the mechanical properties of the thin films. A micro- scale bulge-test apparatus was exploited. Thermal/mechanical coupling

 .circumstance was incorporated in this bulge-test apparatus

 The error source and measurement accuracy of the proposed method is analyzed and estimated. The out-of-plane displacement accuracy is

 about 0.18 μm for the experiment conducted in this paper by the pro- posed method. It has been concluded that the accuracy of this method

 same primarily depends on the grating frequency. It means the measurement accuracy increases with the increase of the grating frequency at the

 .deformation field

 With the proposed 3D deformation measurement method, the mem- brane bulge deflection was obtained. Combined with the bulge-test the- ory,

 .the mechanical property of the film was evaluated. The polyimide films were tested at room temperature (25 °C) and 150 °C respectively

 The experimental results indicate that the elastic modulus of the poly- imide films was reduced 27% at 150 °C compared with that at room

 .temperature
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