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Adhesion Modeling and its Application on
Multi-Layered Coatings for Flexible Display
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Original experimental and computational models for PSAs for flexible displays have been studied to clarify the prop-
erty target for the PSA development. Possible defects in the devices, crack formation, delamination, and residual strain
were addressed by a new theory, “Multiple-Neutral-Plane Phenomena”, with an originally developed software using Vector
Finite Element Method. Peel adhesion values were found to be correlated with tan 6 from DMA multiplied by tensile mod-
ulus from stress-strain curves, which offered a prediction equation for peel strength. The study has enabled a PSA material

producer to develop PSAs for the application.
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Fig. 1 Flexible Display (Roll-able).
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Fig. 2 Structure of Flexible Display.
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Fig. 3 Typical Defects.
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Fig. 4 Simulation for non-uniformity.
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Table I PSA Properties for Test.
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Fig. 7 Previous Approach using tan d.
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Fig. 8 Proposed Approach using New Parameter.
(The filled circles are experimental data, while the dotted lines are the pro-
posed prediction.)
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Fig. 12 New Boundary Condition on Three Layers.

Table II Computation Condition.

Material | Young Modulus £ (MPa)|Poisson Ratio v| Thickness (um) Computational Mesh
PET 4000 0.3 45 3x85
Adhesive 0.01-600 0.45 50 4x85
Pl 5000 0.3 45 3x85
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m
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Fig. 13 Computation Result (Adhesive Modulus = 0.01 MPa).
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Fig. 14 One Dimensional Model for Three Layer.

20  Multiple Neutral Planes !

0.01 0.1

1 10
Young Modulus  MPa

3 Single Neutral Plane

100 1000

Fig. 15 Adhesive Young Modulus vs Von Mises Stress.
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