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Influence of Cooling Structure on Vacuum Arc Source Temperature
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Abstract: Vacuum arc ion plating is one of the most extensive surface treatment technologies in use now. However, in the
actual industrial application, large surface particle of the prepared coating is still a major problem that plagues the advanced
manufacturing. The reason lies on that the target is overheated, and then molten pool is formed to cause solution splash. The
effective methods for reducing the occurrence of droplets include reducing the discharge power density, increasing the arc motion
speed, as well as enhancing the cooling measures. In this paper, a numerical model was established for the arc source including
new cooling structure and arc spot motion. The flow field of the cooling water inside the arc source and the temperature field of
the arc source surface were simulated and analyzed, and the variation of the arc source under different boundary conditions was

analyzed. The results in this paper may be helpful for the design of vacuum coating machine as well as the process development.
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