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Non-contact microcantilever stiffness calibration method based
on electrostatic force

Zhang Shiyu,Zhao Lingzhe ,Yu Meike ,Zhao Meirong,Zheng Yelong

(School of Precision Instrument and Opto-Electronics Engineering, Tianjin University, Tianjin 300072, China)

Abstract: The calibration of the stiffness of microcantilever is of great significance in industrial and academic research. The traditional
calibration method for microcantilever has drawbacks such as adhesive friction and contact wear. In order to effectively solve the problem
of contact friction in traditional stiffness calibration, this paper proposes a non-contact microcantilever stiffness calibration method based
on electrostatic force. This method applied static electricity as a standard load to the end of a microcantilever and calculated the stiffness
of the microcantilever based on Hooke's law. Numerical simulations of a parallel plate structure showed that when there is a small
deviation in the relative position between the microcantilever and the reference electrode, the electrostatic force deviation is less than
5% . The results of the electrostatic force calibration experiment showed that the stiffness of the microcantilever was 0. 344 N/m, with a
relative measurement uncertainty of 1. 86%. This method is suitable for stiffness calibration of microcantilever and holds significant
implications for the research field of micro-force measurements.
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