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Fig. 1 MEMS micro-cantilever specimen. ( a) SEM photograph and ( b) schematic illustration
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Fig.2  Experimental setup
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Fig.3  Photographs of micro—cantilever recorded by the optical wholefield displacement measuring instrument.

(a) probe didn’t contact the micro-cantilever (b) probe began to push the micro-cantilever

(¢) micro—cantilever achieved the maximum deformation ( d) micro-cantilever fractured at the root
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Fig.4  Software interface of the optical whole-field
displacement measuring instrument. The dotted line
area ( 1700pm x 185um) is selected for correlation
calculation and the calculated displacement vector is

displayed at the bottom of the software interface
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Fig.5 Relationship between the force obtained
by micro—ester and the displacement obtained by

optical whole-field displacement measuring instrument
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In-plane Bending Performance Test of Micro-Cantilever Based on
Whole-Field Displacement Measuring Technique

SHAO Ya-gi' HUAN Yong' DAI Yu<ing' MIAO Hong® ZHANG Tai-hua’
(1. State Key Laboratory of Nonlinear Mechanics ( LNM)  Institute of Mechanics Chinese Academy of Sciences Beijing 100190 China; 2.
Department of Modern Mechanics  University of Science and Technology of China Hefei 230026 China; 3. Key Laboratory of E&M ( Zhejiang
University of Technology) ~ Ministry of Education & Zhejiang Province Hangzhou 310014  China)

Abstract: An in-situ testing system for micro-scale mechanical performance was developed based on a home—
made microforce testing machine and an optical whole-field displacement measuring instrument. The micro—
force testing machine is designed based on principle of electromagnetic drive and load measurement with load
range /noise of + IN/50uN respectively. The optical whole-field displacement measuring instrument was
developed based on white light digital speckle correlation method with the specimen’ topography acted as the
generalized speckle. In-plane bending performance test of MEMS monocrystalline silicon ( 001) micro—
cantilevers was performed by using this testing system. The force-displacement curve at the end of micro—
cantilever was acquired as well as the whole-field displacement. Results show that the micro-cantilever
presents a good elastic bending behavior and finally fractures at the root. Young’s modulus of monocrystalline
silicon (001) is determined as 123.8GPa ( +3.2%) based on the elastic bending theory. This technique
provides a feasible approach for studying the mechanical properties of MEMS micro-structures.

Keywords: micro—scale; in-plane load; digital speckle correlation method ( DSCM) ; micro-electromechanical

systems ( MEMS) ; micro—cantilever



