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The Characterization Method of the Hyperelastic Behavior

for the Optically Clear Adhesive

Jia Yongzhen
( Shenzhen Graduated School Peking University Shenzhen 518055 China)

Abstract The optically clear adhesive ( OCA) has a complicated mechanical behavior which can lead to the wavy stripe in
the surface of the flexible OLED screen. This issue has a negative effect on the flexible display. Hence the construction of the
mechanical model is essential to conduct the stress management of the flexible display. In the present work the stress-strain
curves under the tensile and simple shear deformation are tested by the dynamic thermomechanical analysis and the
rheometer respectively. Besides the Arruda-Boyce model and the reduced polynomial model are used to study the
hyperelastic behavior of the adhesive. Based on the stress-strain data the Levenberg-Marquardt method is conducted to fit the
model parameters. Then the Drucker stability is evaluated to select the reasonable model. The result shows that the reduced
polynomial model ( N=3) can be used to characterize the hyperelastic behavior of the adhesive with good precision.
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Tab.2  The fitting error analysis of the OCA hyperelastic constitutive model

RMS Drucker
Reducedpolynomial N=1 Cp 0.283
C,p=5.73%1073
Reducedpolynomial N=2 0.164
Cy=-7.79x1073
C,p=6.74x1073
Reducedpolynomial N=3 Cpy=-2.5%107* 0.0979
Cy=7.53%107°
[f10=740x107
Hoy=-4.74x107
Reducedpolynomial N=4 D’Jw —_3.12x10°° 0.0725
40 ="7.83x1077
fo= 7.88x7
LL,,=-7.51x73
Reducedpolynomial N=5 [f= 8.41x74 0.0590
Ebw =—4.87x75
LLyy=1.1x76
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Fig.1 Fitting result of the first-order reduced polynomial model
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Fig.2 Fitting result of the third-erder reduced polynomial model
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Fig.3 Fitting result of the fifth-order reduced polynomial mode
0.04
0.035
0.03 et
g e
Z0.02 PR C
R 0.02 - L
FOOB et e o E R
TR PR SEEN LS
IR . EHGAER
0.005 reyz fast CHUUELER
s
o 05 1 15 2 25 3 35
ED Ok

4 Arruda-Boyce
Fig.4 Fitting result of the Arruda-Boyce model
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