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Abstract: Acrylate based UV protective coating was developed with understanding of rtheological properties of polymer
fluid. Depending on variables (a rotating speed, ramping time to reach the fixed speed, and crosslinking time), we eval-
uated physical properties such as film thickness, light blocking rate, and reliability. As a result, thin optical transparent
film with UV blocking rate of 68% (total of UV-A and UV-B) and visible light transmittance of more than 95% was
developed with acrylate based polymer film excluding urethane oligomers. With increasing rotating speed and ramping
time to reach the fixed rotating speed, thickness and the light blocking rate of film was increased. In conclusion, we exam-
ined the spin coating process both experimentally and fundamentally with acrylate based UV protective coating. The
developed UV protective film showed good optical properties in addition to satisfactory wear and chemical resistances.
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Figure 1. Newtonian viscosity of coating solution with increasing
acrylate concentrations.
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Figure 2. Theoretical and experimental film thickness with changes
of spinning speed.
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Figure 3. Theoretical and experimental film thickness with changes
of time to attain desired rpms of a spin coater.
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Figure 4. Film thickness with changes of UV curation time.
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Figure 5. Light blocking rate with changes of revolution per minute
of a spin coater. Filled block is UV-B, open block is UV-A, and
slashed block is visible light.
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Figure 6. Light blocking rate with changes of time to attain desired
rpms of a spin coater. Filled block is UV-B, open block is UV-A,
slashed block is visible light.
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Table 1. The Effect of Coating Process on the Property of Coating Films

.. . Pencil . Chemical Light blocking rate after
0,
Composition wi% Processing type hardness Adhesiveness resistance chemical resistance test
I.Gbiixarll;cehol 2556 Revolutl?n IE)le)r minute 7000
R P 56.2% (UV-B),
Dipentaerythritol . 2H 3B Good 12% (UV-A),
hexaacrylate 15.94 Ramp time (s) ! 4.2% (Visible light)
Alcohol 53.12 UV curation time (min) 60
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