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Studies on Turning of Difficult-to-Machine Materials with Actively Driven Rotary Tool
—MQL Machining of Inconel718—

Graduate School of Natural Science & Technology, Kanazawa University: Yuuya Uehara
Kanazawa University: Akira Hosokawa, Takashi Ueda, Ryutaro Tanaka, Tatsuaki Furumoto
Mori Seiki, Co., Ltd.: Morihiro Hideta

The cutting characteristics of the actively driven rotary lathe tool are investigated from the viewpoint of thermal aspects. The
MQL external turning tests of heat-resistant Ni-based alloy (Inconel718) are carried out, in which the cutting temperature is
measured using a fiber-coupled two-color pyrometer. The maximum tool temperature in turning of Inconel718 is at least
approximately 100°C higher than that in SUS304. The relatively lower temperatures are obtained at the appropriate tool

revolution speed.
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Fig.1 Turning with spinning tool
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Tablel Cutting conditions
Workpiece Inconel718
Diameter dy 78 mm
Cutting length I 40 mm
Tool
Material TiAIN-coated carbide
Diameter dy 15.8 mm
Operating parameters
Cutting speed Vw 100 m/min
Work revolution Nw 450 min™
Tool rotational speed V¢ 5.6 - 138.3 m/min
Tool revolution N 106 - 2792 min™
Revolution ratio Nw | 1/4-6/1
Feed f 0.3 mm/rev
Depth of cut a 0.5 mm
Cutting type MQL
Flow rate of oil mist q 27me/h
Mist pressure P. 0.5 MPa
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Fig.2 Fundamental construction of fiber-coupled
two-color pyrometry in turning
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Fig.3 Typical output signals of two photodetectors
and acceleration pickup(V,, =100 m/min)
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Fig.4 Change of tool temperature against tool rotation speed
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Fig.5 Change of flank face with tool rotation speed



