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A Study on the Machining Characteristics of a Turning-Center by Laser

Assisted Machining
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This paper is a study of the machining characteristics, cutting force and surface roughness of a turning center by laser-
assisted machining. The laser-assisted machining (LAM) is an effective method to improve the machinability of difficult-to-
cut materials. The LAM has recently been studied for various machining processes, but the research on the three-
dimensional and turning-center machining is still insufficient. In this study, a machining experiment of the turning-center
process was performed by the laser-assisted machining with Inconel 718. Before the machining experiment, performed to
thermal analysis was for a selected to effective depth of cut. The cutting force and surface roughness were compared and
analyzed. The machining experiment confirmed that the machinability was improved in the LAM.
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Fig. 1 2-leaf curved profile

Fig. 2 Analysis model
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Fig. 3 Properties of Inconel 718 according to temperature
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Fig. 4 Specific heat and thermal conductivity
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Fig. 6 Experimental set-up
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Table 1 Machining conditions

Material Inconel 718
Tool D10, 2F, 80L
Spindle speed [rpm] 6,000 / 8,000 / 10,000
Feed rate [mm] 100 /200
Depth of cut [mm] 0.3
Laser spot size [mm] 3
Laser wave length [nm] 920-980

Fig. 7 Results of machining experiment
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Fig. 8 Cutting force of feed rate 100 mm/min
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Fig. 9 Cutting force of feed rate 200 mm/min
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Fig. 10 Surface roughness of feed rate 100 mm/min
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Fig. 11 Surface roughness of feed rate 200 mm/min
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