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Study on Laser Assisted Machining Process of Silicon Nitride by using HPDL
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Fig. 1 Experimental system for laser assisted machining of silicon
nitride

Fig. 2 Beam profile of the fiber coupled HPDL
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Fig. 3 Surface temperature histories for different rotational speed
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Table 1 Experimental condition for LAM of silicon nitride

No. Rotational Depth of cut ~ Feed rate Tempoerature

speed (rpm) (mm) (mm/min) (C)
1 330 0.3 8.06 1430
2 620 0.3 8.06 1422
3 1260 0.3 8.06 1450
4 620 05 8.06 1432
5 620 0.7 8.06 1440
6 620 0.9 8.06 1441
7 620 05 14.88 1395
8 620 05 18.6 1400

Table 2 Comparison of measured cutting force components and tool

flank wear
No. Principle Thrust Feed Flank Wear

force (N) force (N) force (N) (mm)
1 47.49 54.96 30.17 0.22
2 43.97 65.64 32.97 0.20
3 28.90 39.82 23.40 fractured
4 72.14 105.92 68.90 0.35
5 84.47 92.93 82.61 0.49
6 112.00 109.53 123.69 fractured
7 86.40 106.50 86.48 0.37
8 115.01 199.17 126.02 0.62
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Fig. 4 Comparison of cutting force component ratio for different
depth of cut
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