N ser L0 1—‘—: (]
¥ 24 % 3 e KR LR Vol.24 No.3
2016 4 3 H Optics and Precision Engineering Mar. 2016

X E 5 S 1004-924X(2016)03-0547-06
SU-8R ¢ 58 14 14 BE 2 5t it

#waE, 2XR, k¥ 4
(KEETAKS MRMIESE, 17 A% 116023)

ek

TEE: 5 R AN SU-8IE Y S 3 1 M 8 A ) 1 4 R LA S K sl b g 7 RS T, AR SCRE T T MDRE I T 5t 2% 2R B0 Aol
HOGEE, S8 T SU-8BC R I N REM IR 5L 00 . B 58, HTOUMMEREMBOH TR, S 7RG J15 R4
IR AR A5, RAIEITIR I ROGEE RS TN 6 R AR RO &SI e B, TESU-SEIR R I SR B i A )
BOE BN HEAT T R m B S s s B, A MatlabB OS2 50 B Al HobsRE(E B, 453 TORRIRL )N iE i SU-8 I
BB EOEOGIRAE, TR RAR T SU-SHEI R 162 R A, SCR g R U L & A RoR, SU-8KIY R 1ot BBl
(3.007+0.149)x10°"" m*/N, KT B IEM BRI N JO6F 28, W KT = A4k fE S MEMSSUEUR FH ARG B )0t
FE SRS AT LLSU-8BE A kL, dk B T B AT RO T R L RN AR IR T S VR T T A

X 8O AFNE; RMMZ; LBMSAT SUSK; EARFAK

hE S ES: TN305.7; 0348.1 XERFRIRED: A doi: 10.3788/OPE.20162403.0547

Micro-measurement of SU-8 photoelastic performance
CHU Jin-kui", LI Shuang-liang, ZHANG Ran

(School of Mechanical Engineering, Dalian University of Technology, Dalian 116023, China)
* Corresponding Author, E-mail: chujk@dlut.edu.cn

Abstract: The photoelastic performance of SU-8 photoresist is related to extending its applications to the field of
MEMS(Micro-electronic-mechanical System). Therefore, this paper designs a micro-measuring path to obtain the
stress-optical coefficient of the SU-8, and implements the measurement experiment of SU-8 photoelastic
performance. Firstly, based on the photoelastic mechanism, the micro-measuring optical path was designed and the
formulas for the calculation of SU-8 stress-optical coefficient were deduced. Then,, the experiment devices for
photoelastic microscopic measurement were built according to the designed optical path, and the tensile test of
SU-8 specimen was conducted in the scope of the half order of a single photoelastic fringe. Finally, through
extracting the values of the light intensity from the experimental photographs by Matlab, the light intensity of
monochromatic light penetrated throught the SU-8 specimen under different tensile forces were measured and the
value of SU-8 stress-optical coefficient was calculated. The experimental results and the calculation of
measurement formulas show that the stress-optical coefficient of SU-8 is (3.007+0.149)x10™"" m*/N, greater than
that of normal optical glass and other materials commonly used in MEMS fields, such as silica. The experimental
results can lay a foundation for the design and manufacturing of micro-grippers and micro-probes made from the
SU-8 materials and used for the force measurement through photoelastic mechanisms.
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Fig. 1 Optical path of SU-8 stress optical coefficient micro-
measuring system
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Fig. 2 Structure of SU-8 specimen
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Fig. 3 Fabrication process of SU-8 specimen
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Fig. 4 Schematic of SU-8 stress optical coefficient micro-
measurement devices
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