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Study on Laser-assisted Milling of Ceramic Matrix Composites
- Evaluation of tool geometry and coating materials on cutting ability -

Graduate school of Kanazawa University Akihiko KONDOU
Kanazawa University Tatsuaki FURUMOTO, Takashi UEDA and Akira HOSOKAWA

Laser-assisted machining (LAM) is a processing method that is used to make the processing of difficult-to-cut materials and improved
machinability. This paper deals with the LAM of SiC-based ceramic composites materials (CMCs). The laser beam is used as a heat source and
irradiated to the CMCs surface. In this paper, the machinability of CMCs with and without laser assist is investigated. The influence of the
cutting geometry and the coating materials on the machinability is evaluated. The results showed that the cutting force decreased with
increasing the laser power. The cutting performance with the radius end mill was superior to that of the square end mill. The diamond coating

tool was most effective for cutting the CMCs. The tool wear of diamond cutting tool was 97% smaller than that of non-coated tool.
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Fig.1 Experimental set up for laser assisted milling
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Beam size: 0.4 X 4.1mm

Fig.2 Beam profile at focal spot
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Table 1 Experimental condition

Revolution 1300 rpm
Axial depth of cut 0.1 mm
Cutting length 10mm
Feed speed 65 mm/min
_Dist_an_ce between 5.0mm
irradiation area and
cutting position
Beam diameter 0.4X4.1mm
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Fig.3 Effect of laser power on cutting force

(a) Without laser assisted
Fig.4 Comparison of end cutting edge with and without laser assisted

(b) With laser assisted
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Fig.5 Effect of tool shape with laser-assisted milling on cutting force
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Fig.6 Comparison of end cutting edge
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.7 Effect of tool coating on cutting force in laser-assisted milling
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Fig.8 Effect of tool coating on abrasion width in laser-assisted milling



