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Abstract: The effect of modification conditions on the physical properties of polydimethyl siloxane modified epoxy
(PDMSME) was investigated. The number of ring opened epoxy attached to polydimethylsiloxane (PDMS) by silane
coupling agent affected the physical properties of undercoating materials. The flexibility of thin coating was enhanced
by PDMSME and the increase of ring opened epoxy attached to PDMS resulted in the increase of hardness by the
crosslinking in the present with moisture. The higher molecular weight of PDMS caused the lowering of hardness while
the surface contact angle increased due to the high silicone content in PDMS. The viscosity of silicone modified epoxy
coating materials decreased with increasing of molecular weight of PDMS due to the lowering of entanglement of
PDMSME molecules by acetone solvent and consequently, the smooth undercoated surface was obtained.
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Scheme 1. Modification mechanism and chemical structure of silicone modified epoxy coating material.
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Figure 1. 'H NMR spectrum of PDMSME as a function of reaction
time.
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Figure 2. Effect of reaction time on the number of epoxy substi-
tution in PDMSME.
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Figure 3. '"H NMR spectrum of silicone modified epoxy coating
materials as a function of reaction time.
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Figure 4. Effect of reaction time on the number of ring opened
epoxy in PDMSME coating materials.
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Figure 5. Hardness of silicone modified epoxy coating materials as
a function of the number of ring opened epoxy in PDMSME and
molecular weight of PDMS.
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Table 1. Flexibility of Epoxy and PDMSME Coated PET
Films (Reaction Time with Silane Coupling Agent is 24 hr)
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Figure 6. Contact angle of silicone modified epoxy coating mate-
rials as a function of the number of ring opened epoxy in PDMSME
and molecular weight of PDMS.
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Figure 7. Surface roughness of PDMSME coated PET films as a
function of the number of ring opened epoxy in PDMSME and
molecular weight of PDMS.
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