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Improvement of chip controllability by laser heat treatment for work material

— Effect of cutting tool material —
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For the propose to improve the chip controllability in turning a carbon steel, the effect of laser heat treatment on work material surface
to longitudinal direction on the chip form was investigated in turning with carbide P30, cermet tool and TiC-ALO; ceramics tool. In

turning the work material after laser heat treatment under same radiation condition, in the case of carbide P30 and cermet tool, the chip

was broken at the heat treated points. However, in the case of TiC-ALO; ceramic tool, the chip was not broken. In turning at lower
cutting speed with breaker piece, the chip was broken even when the depth of cut was larger than the laser heat affected depth.
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(a) Laser heat treatment

(b) Cutting test

Fig. 1 Experimental set up

Table 1 Irradiation conditions

Laser: Semiconductor laser (Wave length:808nm )
Laser power: 120W

Scan speed: 200mm/min

Spot size: 2.5mmx0.1mm

Table 2 Cutting conditions

Tool: P30, cermet , TiC-Al,Osceramics (SNMN120408)
Work: S45C (annealed)

Cutting speed:  150m/min

Depth of cut: 0.1—0.5mm

Feed: 0.15mm/rev

Coolant: dry
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Fig.2 Chip forms in turning laser heat treated carbon steel
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Fig.3 Influence of laser heat treatment for work material on
the surface roughness
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Fig4 Output voltage from acceleration pickup in turning
laser heat treated work material
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