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Machining of hard workpieces is one of the most important challenges of the manufacturing
industry. Hence, new methods were added to traditional machining. Ultrasonic vibration
machining is one of these methods. The advantages of using ultrasonic vibrations compared
to traditional machining include reducing machining forces, reducing tool wear and friction,
increasing tool life, creating intermittent cutting conditions, increasing surface quality, and
so on. To vibrate the tool, a horn with a resonant frequency of 20,633 Hz was analyzed by
Abacus software. In this study, the effects of cutting speed, feed rate, conventional machining
conditions, and vibration machining conditions at three different hardness of 15, 30, and 45
Rockwell C for the workpiece on surface roughness and tool wear were evaluated. The
experiments were designed at full factorial, and a total of 54 experiments were performed.
The results showed that at higher workpiece hardness by applying vibration the surface
roughness was reduced. The surface roughness (Ra) in machining by means of ultrasonic
vibrations is up to about 36% less than conventional machining in various machining
parameters. In addition, the temperature in vibration machining is lower about 15% at higher
stiffness of the workpiece. Also, with the increase in the hardness of the workpiece, the tool
wear was increased, which is less by applying ultrasonic vibrations. Also, by applying
vibrations, tool wear was reduced in total, which can be minimized by selecting cermet tools
and applying vibrations in 4140 AISI steel machining.

Keywords Turning, Machining Temperature, Ultrasonic Assisted Turning, Tool Life, Surface
Roughness, Workpiece Hardness, AISI 4140 Steel
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