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Studies on Turning of Difficult-to-Machine Materials with Actively Driven Rotary Tool
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—Thermal aspects of spinning round insert—

Graduate School of Kanazawa University: Yuuya Uhehara

Kanazawa University: Akira Hosokawa, Takashi Ueda, Ryutaro Tanaka, Tatsuaki Hurumoto

Turning characteristics of austenitic stainless steel SUS304 with an actively driven rotary lathe tool is invented from the thermal aspects. The

tool temperature during one revolution of this spinning tool is measured using a newly assembled two-color pyrometer. There is an optimum

tool rotational speed at which the tool temperature is at a minimum with respect to the cutting conditions.
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Spinning tool

Fig.1 Turning with spinning tool
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Tablel Cutting conditions

Workpiece
Diameter
Cutting with

Tool
Material
Diameter

Operating parameters
Cutting speed
‘Work revolution
Revolution ratio
Tool rotational speed
Feed
Depth of cut
Cutting type
Flow rate of oil mist

Mist pressure

SUS304,Inconel718
69 mm, 65 mm

40 mm, 25 mm

TiAIN-coated carbide

15.8 mm

200 m/min

950 - 1079 min-!
1/1000 - 6/1

0.05 - 286.6 m/min
0.3 mm/rev

1.0 mm

DRY, MQL

27 ml/h

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 Measuring method of tool temperature in air cutting

B MQL(CCW) | | y =200m/min |
® DRY (CCW) a=1.0 mm ]

O DRY (CW) f=0.3 mm/rev
q =27 ml/h
N1/Ny=1/1000
/ T NW B
80 =
— Ny/Ny=1/100 Np/Ny=61
7 Np/Ny=1/2
Np/Ny=2 Np/Ny=5
700F . ]

600 Np/Ny=1
L Ny/Ny~=1/4

Cutting point temperature 6 °C

- Tool: TiAIN coated Carbide
[ Work: SUS304

Np/Ny=4

[ Oil: Blodegradablhty oil
5 OCO \\\\\\\\\

Tool rotational speed V' m/min

Fig.4 Change of tool temperature against tool rotation speed
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Fig.5 Tool temperature in air cutting



