


Enhancing Surface Quality in Short Electric Arc Milling with Ultrasonic Vibration 

In this study, we introduce a novel approach that leverages ultrasonic vibration to improve the machining of nickel-based high-temperature alloys using short electric arc milling. Through meticulous experimentation, we have observed significant enhancements in surface quality. Notably, ultrasonic vibration facilitates the convergence of melting pits, resulting in remarkably smoother surfaces. The optimization of processing parameters further augments workpiece surface roughness by up to 36.7%, particularly evident at 24V voltage.
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Additionally, the synergy of high-voltage, high-discharge energy, and ultrasonic vibration diminishes crack density while refining crack size. The high-frequency pulsation from ultrasonic vibration induces turbulence and micro-porous phenomena, enhancing the dispersion of molten metal. This approach is particularly effective in minimizing the thickness of the recast layer, with potential improvements exceeding two-fold under the same parameters. These findings underscore the substantial potential of ultrasonic vibration in revolutionizing short electric arc machining for superior surface quality and recast layer control.
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