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Abstract: Fluoropolymer of PTFE and PFA €tc. is a heat resistance polymeric materid that it is known as that maximum
continuous use temperature reaches for 260 C. It was observed that these polymers had the enough thermd stability so
enough that it was kept by therma aging of 280 “C/7 weeks too in this study. However, such therma stability means that
bulk material property is kept such as mechanica strength, melting point and initid pyrolysis temperature etc. If these
polymers are evauate by coating property such as surface contact angle, surface morphology, surface scratch, thing that
hest resistance is not enough was confirmed in this study. Therma aging of flouropolymer coating was achieved by gear
aging oven that the exchange rate of air was controlled, and the anaysis results were indicating serious damage of surface
morphology and adhesive strength on metal substrate.

K eywor ds: thermal stability, fluoropolymer coating, interface adhesion.
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Table 1. Typical Propertiesof Teflon Fluoropolymers

Property TeflonPTFE ~ Teflon PFA  TeflonETFE  Teflon FEP
Specific Gravity, glem® 215 215 1.76 215
Tensile Strength, psi 3000~5000 3600 5800 ~6700 3400
Elongation, % 300~500 300 150 ~300 325
Hardness, Shore D 50~65 60 7 56
Taber Abrasion, mg. cycle 12 148
Coefficient of Friction 0.12~0.15 0.2 0.24~05 0.12~0.20
Static, Dynamic 0.05~0.10 0.3~04 0.08~0.3
Contact Angle, water, degrees 104 ~111 104~111 90~100 95~105
Melting Point, C 327 306 267 260
Cure Temperature, C 379~429 379~399 302~323 360~385
Max, Use Temp, C 260,316 260,288 149,109 204,232
Continuous, Intermittent
Thermal Conductivity,W/m.k 0.5 0.19 0.24 0.20
Thermal Expansion, ppm/C 100
Water Absorption, % in 24 hr <0.01 <0.03 <0.03 <0.01
MVTR,g/100 sq 0.40
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Figure 1. Influence of thermal aging time on the tensile strength (O, @)
and the elongation (C], M) of fluoro- polymer (PTFE) filmat 160 C (O,
[(J)and 280 C (@, M).
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Figure 2. Changes in melting behavior of fluoro-polymers by thermal
aging. Non-aged vs aged sample at 280 C / 7 weeks. () Fluoropolymer
(PTFE) film and (b) Fluoropolymer (PFA) coating.
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Figure 3. Influence of thermal aging time on the contact angle of
fluoropolymer (PTFE) film (LI, H) and fluoropolymer (PFA) coating (@)
a160 C ()and280 C (M, @).
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Figure 4. Formation of hydroxyl group at fluoro-polymer surface by
thermal aging, non-aged (--) and aged (-) at 280 C/7weeks.
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Figure 5. Surface images of fluoropolymer(PTFE) film after thermal
aging at 280 ‘C (><1,000). (a) non-aged (b) aged for 1 week, (c) aged for
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Figure 6. Surface images of fluoropolymer (PFA) coating after thermal
aging at 280 C (><1,000). (a) non-aged, (b) aged for 1 week, (c) aged for
3 weeks, and (d) aged for 7 weeks.
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Figure 7. Scratch test results of fluoropolymer (PFA) coating, (a) non-
aged coating, (b) aged coating at 280 C /7 weeks.
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