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M easur ements of Elastic Modulus and Residual Stress of Nickel
Film by Microbridge Testing M ethods
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Zhi-min*, ZHANG Tai-hua®
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Micro/Nanometer Science & Technology, Shanghai Jiao Tong University, Shanghai 200030, Ching; 2. State Key Laboratory of
Nonlinear Mechanics (LNM), Ingtitute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract: Different size samples o nickel film microbridges were managed to be fabricated by the MEMS technique. A
Nanoindenter XP system was used in order to get the load-deflection curves of Nickel film bridge. Theoretical analysis of the
microbridge |oad-deflection curve was proposed to evaluate the elastic modulus and residual stress of the films simultaneously.
The calculated results based on the experimental measurements show that the average elastic modulus of nickel filmsis around
190 GPa which is coincident with the results measured by nano-hardness method on the same nickel film based on silicon
substrate. However, the difference in residua stressis larger because the residual stress can be easily affected by the fabrication
conditions and size of the samples.
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