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Abstract : The surface of poly(ethylene naphthalate) film applicable to high temerature
insulator for convection microwave oven was modified with silicone coating solutions in the
presence of silane crosslinking agent. The structure and properties of the PEN films were
investigated by using Fourier transform IR spectroscopy, viscometry, microscopy, and
tensile tests. The experimental results showed that the coating with silicone enhanced
thermal stability up to 200°C, and slightly lowered the tensile strength and elongation of
the PEN films. Judging from dimensional stability results the silicone coated PEN films can
not be used for higher temperature insulator above 230°C. Serious dimensional contraction
of films was obtained during heat treatmment at 250°C even for 1h. However, the surface of
those films still have same chemical structure of silicones. Therefore, If we use PEN film
prestreiched at 230°C as base one it will be possible to prepare a high temperature
insulator up to 230°C.

Conclusively, a silicone coated PEN film can be suitable for the application to convection
microwave oven door insulator at high temperature up to 230°C.
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Scheme 1. Chemical structure of PEN Z &,

Table 1. Characteristics of base PEN film

Item Unit |PEN filin| Test Method
T, °C 123 DSC
T, °C 220 DSC
T °C 273 DSC
Base
. HUm 100 -
Thickness
Tensile 2
kgy/mm 18 KS A-1107-6
Strength
Elongation % KS A-1107-6
Hydroylsis hr 200
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Fig. 1. Diagram of film coated with silicones
for high temperature protection.
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Table 2. Adhesive and cohesive forces of silicone pressure sensitive adhesives”
Composition™ Adhesive forces Cohesive forces
Sample .
Resin(g) Gum(g) (g¢/25mm) (g/25mm)
A 99.5 05 600 630
B 99.0 1.0 700 1000
C 98.5 15 715 900
D 93.0 2.0 720 900
E 97.0 3.0 340 350

" coated on PEN film with 1% of silane crosslinking agent.

¥ solvent: toluene 60.0 g.
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Fig. 2. Photos of silicone coating solution
after heat treatment: (A) 100°C,
45min; (B) 150°C, 20min; (C) 250°C,
10min, and (D) 250°C, 1hr.
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Fig. 3. Shear viscosities of silicone resin and
gum - (99:1) mixtures at different
premixing times.
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Fig. 4. Shear viscosity of silane crosslinking
agent at different premixing times.
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Table 3. Dimensional changes of silicone coated PEN films after heat
treatment at 200C

Heat Treating Dimension Dimensional Change
Time (h) (em x em) [em (%) x cm (%)]

1 7.000 x 2.000 7.00000.0) x 2.000(0.0)

2 7.000 x 2.000 7.000(0.0) x 2.000(0.0)

3 7.000 x 2.000 7.000(0.0) x 2.000(0.0)

10 7.000 x 2.000 7.000(0.0) x 2.000(0.0)

Table 4. Dimensional changes of silcone coated PEN films after heat
treatment at 230°C

Heat Treating Dimension Dimensional Change
Time (h) {cm X cm) [em (%) x cm (%)]

1 7000 x 2.000 | 6.862(-1.97) x 1.968(-1.60)

2 7.000 x 2.000 6.851(-2.13) x 1.996(-0.20)

3 7.000 x 2.000 6.801(-2.84) x 1.970(-1.50)

5 7.000 x 2.000 6.810(-2.71) x 1.965(-1.75)

10 7.000 x 2.000 6.821(-2.56) x 1.942(-2.90)
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Fig. 6. FT-IR ATR spectra of top coated
layer of PEN tapes : (A) PEN film,
(B) top coated layer, (C) top coated
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Fig. 7. FT-IR ATR spectra of PSA coated
back layer of PEN tapes : (A) PEN
film, (B) back layer after heat
treatment at 200C for 10h, and (C)
back layer after heat treatment at
250C for 5h.
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