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A Study on Machinability Evaluation of Inconel 718 in Flat End Milling
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Abstract

Inconel 718 alloy has been widely used in the aerospace, heavy industry and electronic industry. However, the machinability
of this alloy is very poor, which is attributed to their inherent high strength that is maintained at elevated temperatures.
The tool life is dominant problem in machining difficult-to-cut materials, so it is necessary to select the efficient cutting
conditions for the improvement of tool life. In this study, the cutting force, tool wear and surface roughness are investigated
in end milling machining under various cutting conditions. By this experiment, the efficient machining condition of this

alloy is suggested to adopt in various industries.
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Fig. 2 Measurement method of tool wear
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Table 1 Experimental condition for machining

Machining Center MAKINO V-55

©8mm, WC 4-flute Helix Angle

Tool
o0 40°

Workpiece Inconel 718

Cutting Fluid Dry, Oil-mist, wet

Tool Overhang(mm) 24mm

Spindle Revolution, rpm 2,000, 3,000, 4,000rpm

Feed/tooth(mm), Ft 0.1lmm, 0.2mm

Radial Depth of Cut, R4 (mm) 0.1lmm

Axial Depth(mm), Ad Smm

Table 2 Experimental condition for machining

Exp. Spindle Feed rate, | Radial depth |Axial depth of
No. speed, Fi of cut, Rq cut, Ad
pm (mm/tooth) (mm) (mm)
1 2,000 0.1 0.1 5
2 2,000 0.2 0.1 5
3 2,000 0.1 0.2 5
5 3,000 0.1 0.1 5
6 3,000 0.2 0.1 5
7 3,000 0.1 0.2 5
9 4,000 0.1 0.1 5
10 4,000 0.2 0.1 5
11 4,000 0.1 0.2 5
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Fig. 3 Photos of tool wear
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Fig. 4 Photos of tool wear according to cutting condition
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Fig. 5 Tool wear curves according to cutting length
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Fig. 6 Principal cutting force vs. Cutting condition
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Fig. 9 Tool wear according to different cutting environments
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