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A Test System for Mechanical Behavior of Materials in Microscale

ZHANG Dong-sheng', LUO Miao?*, HAN Yong-sheng®

(1. Department of Mechanics, Shanghai University, Shanghai 200444, China; 2. Shanghai Institute of Applied Mathematics and
Mechanics, Shanghai 200072, China)

Abstract: In this paper, a test system for mechanical Behavior of materials in meso and micro scales is
described. It is comprised of a miniature loading frame, a microscope and an imaging system. The
loading frame can work in either load-control or displacement-control mode, and signals from the load
sensor are digitalized with the control computer. Sequential images are taken while specimens are
stressed. Digital Image Correlation (DIC) is employed to analyze the corresponding strain in each load
step. In order to improve the precision of strain analysis, lens aberration is considered at high
magnification. A plane glass plate coated with precise cross grating is used as a benchmark to
eliminate the error caused by microscope. Surface preparation is also discussed at microscale. Two
examples are presented. One is the mechanical property of an Aluminum sheet with thickness of 0. 1
mm tested under uniaxial tension. The other shows the COD curve behind the crack tip in a small
dentin compact tension specimen after the whole displacement field is determined with DIC.
Experimental results illustrate that DIC is a powerful tool in identifying the displacement/strain filed
in micro scale.
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