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High Efficiency Cutting of Super Heat Resistant Alloy

Atsushi Sugino and Takeshi Hatta

Synopsis

Super heat resistant alloys such as Inconel 718, used in gas turbine disks, aircraft components etc. are known as difficult-to-

machine materials because of high strength at elevated temperature and low thermal conductivity. The purpose of this study is to
verify the effect of high-pressure coolant in rough turning of Inconel 718.

Obtained results are as follows.

1. In rough turning of Inconel 718, tool life and chips rejectability were improved with the increase of the coolant pressure from 0.1

to 7.0 MPa.

2. 7.0 MPa of high pressure coolant makes the machining efficiency twice. Furthermore, It improves the chip removal volume 1.6

times.

3. 7.0 MPa of high pressure coolant can decrease the cutting temperature by 70 C .
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Fig.1. Schematic view of the coolant injection.
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Table 1. Experimental conditions in turning of
Inconel 718

Work specimen

Materials Inconel 718
Hardness HB415
Cutting insert* CNMG
Tool geometry
Orthogonal rake angle -6°
Cutting edge inclination -6°
Orthogonal clearance angle 6°
Side cutting edge angle -5°
Entering angle 50°
Nose radius 0.8 mm

Process parameters

Cutting velocity 25 m/min,50 m/min

Feed rate 0.25 mm/rev

Depth of cut 2 mm
Coolant

Type of coolant Emulsion

Coolant pressure 0.1 MPa,7 MPa

*Based on JIS-B4120-1998
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Work material :Inconel 718
Cutting velocity:50 m-min-
16 H Feed rate:0.25 mm

Depth of cut:2 mm
Flank wear width:500um
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Fig.2. Comparison of the tool life in turning of Inconel
718 by CNMG insert under different coolant pressure.
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Fig.3. Comparison of the chip removal volume in turning
of Inconel 718 by CNMG insert under different cutting
speed and coolant pressure.
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Fig.4. Comparison of the chip geometry in turning
of Inconel 718 by CNMG insert under coolant
pressure (a) 0.1 MPa and (b) 7.0 MPa.
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Table 2. Experimental conditions for turning of S45C

Work specimen

Materials S45C

Hardness HB200
Cutting insert* CNMG
Tool geometry

Orthogonal rake angle -6°

Cutting edge inclination -6°

Orthogonal clearance angle 6°

Side cutting edge angle -5°

Entering angle 50°

Nose radius 0.8 mm
Process parameters

Cutting velocity 100,200 and 300 m/min

Feed rate 0.25 mm/rev

Depth of cut 2 mm
Coolant

Type of coolant Emulsion

Coolant pressure 0.1 MPa,7 MPa

*Based on JIS-B4120-1998
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Fig.5. Variation in temperature with cutting velocity and
coolant condition in turning of S45C by CNMG insert.
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Fig.6. Variation in temperature with coolant pressure
and cutting velocity in turning of S45C by CNMG insert.
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