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Preparation of PTFE FEP PFA Coating by Laser Irradiation

Cui Bing' JiLingfei' Yan Yinzhou' Jiang Yijian' Gao Yu®
'Institute of Laser Engineering, Beijing University of Technology, Beijing 100124, China
*Beijing Songyu Spraying Factory, Beijing 101113, China

Abstract Baking oven sintering technology is the traditional method to prepare polytetrafluoroethylene (PTFE),
fluoroethylenepropylene (FEP) and polyfluoroalkoxy (PFA) coating. In order to solve the drawbacks of the
traditional technique, a new preparation method by laser sintering is presented in this paper in which the PTFE |
FEP and PFA coating are prepared by 1070 nm continuous fiber laser irradiation replacing traditional high-
temperature baking oven curing process. Meanwhile, by controlling laser scanning path, the preparation of the
graphical PTFE , FEP , PFA coatings is achieved. The optimized processing parameters are obtained. Analysis
indicates that the preparation mechanism is based on the thermal effects of laser energy input, which induces the
original powder sprayed layer turn into molten state then promotes the crosslinking curing for the formation of the
coating. The whole process acts as physical change without any changes of chemical composition of the material.
Key words materials; laser irradiation; polytetrafluoroethylene; fluoroethylenepropylene; polyfluoroalkoxy;
crosslinking curing; coating
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Fig.1 Laser processing system
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Tablel Optimum technological parameters

Material PTFE FEP PFA
Power range 39~51 W 31~51'W 33~50 W
Optimum power 48 W 47 W 45 W
Scanning velocity 0.5 mm/s
Scanning interval 5 mm
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Fig.3 (a) PTFE . (b) FEP.(c) PFA graphical coating prepared by laser irradiation
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Fig.4 Distribution of coating thickness (um)
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Fig.5 Static contact angle of (a) PTFE . (b) FEP . (c) PFA prepared by laser irradiation
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Fig.6 XRD patterns of (a) PTFE ,(b) FEP,(c) PFA coating
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