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Background / Objectives The Principle of ISDG

»  The beam from a Helium-Neon laser (632.8 nm) source is
used to illuminate two reflective markers on the sample
surface.
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Microsystems consisting of structures, sensors and actuators on the microscale have leveraged He N Laser
favorable miniaturization scaling laws improving performance and increasing functionality. - %

» Reliable measurements of micromaterial mechanical properties is required as design complexity and
optimization progresses. - Resultant interference fringes are captured on a pair of
s [ Charged Couple Device (CCD) cameras 800 X 600 pixels

with individual pixel dimension of 4.65 um square.
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»  The Interferometric Strain / Displacement Gage (ISDG) has established itself as a robust direct strain

measurement technique for microscale tension or compression tests. : . : e
Specimen with microgage of » Fringe motion is captured and the corresponding fringe
>  Assize scale is reduced, previously negligible errors in measurements can become significant requiring length 155 microns phase shift is proportional to the strain in the specimen
improved instrumentation, accuracy and precision. through the following equation [1]:
> Recent advances in digital image processing and data analysis have enabled improvements to the ISDG. A
( ¢ ) ﬂ Variables in the equation are defined as:
> This work presents recent advances at UMBC to the ISDG technique to meet the demands of microscale 2x o - the angle between laser source and the resultant fringe pattern
mechanical material property testing. — - the wavelength of the incident laser
d Si n é d, - the initial gage markers spacing
»  Coefficient of thermal expansion (CTE) of various materials with microscale gage lengths were 0 Ag - the phase shift

measured to demonstrate the system’s capabilities.
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