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Ultrasonic Vibration Machining of Inconel
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Recently, the demand for advanced technology of high precision and high efficiency processing of
hard materials such as inconel is increasing with progress of industrial goods. However. the
machinability of inconel is very inferior to the other conventional
machining technology for inconel involves many problems to be solved in machining accuracy.
machining efficiency, etc. Therefore it is needs to establish the machining technology. The purpose of
this study is to develop an advanced ultrasonmic vibration machining techology for inconel, using the
60kHz and 75kHz high frequency. amplitude about 8um and 4um, respectively. As the result, this new
ultrasonic vibration machining is reasonmable and suitable for the high efficient. accuracy machining

method of inconel.
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Fig. 1 Schematic of ultrasonic vibration machining
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Fig. 2 Experimental apparatus
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Table 1 Characteristics of work materials

Yield Stress| Tensile Stress | Elongation
Inconel 600 | 241(MPA) | 655(MPA) 51(%)

Incone! X750 910(MPA) | 1262(MPA) 28(%)

Table 2 Cutting conditions
Machine tool : CNC Precision Automatic Lathe

C004, Tsugami Machine Co., 1LTD.
Amplitude : 2.5-8 y m(60kHz) and 1.7-5 p m(75kHz)

Cutting too! : Coating tip(KC 730)

Nose radius(0.4mm)
Workpiece material : Inconel 600 and X750
Cutting fluid : Oil type cutting fluid
YS-A-1300SH
Cutting conditions : Cutting speed : V=2-50m/min

Depth of cut : d=0.4mm
Feed rate : f=0.02mm/rev
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(a) Conventional

(a) Conventional(cutting time t=30min)

(b) Ultrasonic(75kHz)

Fig. 4 Photographs of cutting chips
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