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ABSTRACT

A high speed feeding type laser cutting M/C is developed for precise cutting of sheet metal. This paper has been

carried out to obtain cutting characteristics and optimal cutting conditions of the developed high speed feeding type

laser cutting M/C by a design of experiments. Cutting speed, laser power, laser duty and gas pressure are control

factors for the surface roughness. The major factors affecting the surface roughness and the optimum cutting

conditions are studied with minimum experiments using Taguchi method.
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Fig. 1 Schematic of laser cutiing process
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Table 1 Factors and levels for the experiment

. - . [evel

Sign Factor Unit " 2 3

A |Cutting speed|mm/min| 2000 | 2730 | 3500
B Power W 2000 | 2750 | 3500
C Duty % 80 90 100

| D [Gas pressure _N/m‘ 139227.6|63648.4|98069.1

lable 2 Orthogonal array table for L3

Experiment Row No.
No. 1 2 3 4
1 1 ] 1 1
2 I 2 2 2
3 1 3 3 3
4 2 1 2 3
5 2 2 3 1
6 2 3 1 2
7 3 1 3 2
8 3 2 1 3
9 3 3 2 1
Sign A B C D
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Fig. 2 Variation of surface roughness for experiment
number (SS41, 21)



Table 3 SN ratios (8541, 2t) Table 5 Present condition and optimum condition
- (8S41. 21)
Experiment | Surface roughness (R,) .
SN ratio -
No. 1 2 Present Optimum
| 2.444 2.244 -7.3992 condition condition
2 9.842 9.638 -19.7712 Cutting speed |mm/nmin| 2750 3500
3 16.277 16.423 -24.2704 Power |W] 2000 2000
4 3.73 3.738 -11.4435 Duty [%] 80 80
5 2.293 2,243 -7.1129 Gas Pressure [N/m’} 39227.6 39227.6
6 6.641 6.629 -16.4368
7 3.001 1.181 -6.4071 Aol HHzpolr]e SNH| F=HZE vluat
8 3.577 3.781 -11.3146 A3}E kS Table 6o trERSIT]
9 2.631 2.831 -8.7264
Table 6 SN ratios from present and optimum condition
Table 4% 2 %o g SNHIE e 21O (8841, 21)
™ Fig. 39} llb“lﬁ. HAlskdTh — . —
Present condition | Optimum condition
Table 4 Response table of SN ratios (SS41. 21) SNH] -1.91665 0.931707
Level A B C D Table 60286 HAZRAY wr} @AZART}
1 -17.1469 | -8.4166 | -11.7169 | -7.7461 SNH] & (0.931707) - ( 1.91665) = 2.848357 T 744
2 -11.6644 | -12.7329 | -13.3137 | -14.205 g9ee o 2= grh o]Z Bolon AW
3 -8.816 | -16.4779 | -12.5968 | -15.6761 0BT ) e o W
Delta | 83309 | 8.0613 | 1398 | 7.93 10 =1.926 Ak Sadsele] AdES @
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Fig. 4 Variation of surface roughness for experiment
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Table 7 SN ratios (8541, 3t)

Experiment|  Surface roughness (R,) SN ratio
No. 1 2
1 3.185 2.945 -9.7286
2 7.536 7.136 -17.3210
3 12.54 12.74 -22.0349
4 3.341 2.707 -9.6116
5 2.994 2.752 -9.1667
6 5.466 5.746 -14.9731
7 1.810 1.970 -5.5292
8 3.499 3.397 -10.7513
9 3.011 3.123 -9.7343

Table 8 Response table of SN ratios (SS41, 3t)

Level A B C D
1 -16.3615 | -8.2898 | -11.8177 | -9.5432
2 112505 | -12.413 | -12.2223 | -12.6078
3 -8.6716 | -15.5808 | -12.2436 | -14.1326
Delta 7.6899 7.2909 0.426 4.5894
Rank 1 2 4 3
8 D
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Fig. 5 Plot of SN ratios (5841, 3

Table 9 Present condition

1)

and optimum condition

(SS41. 3t)
Present Optimum
condition condition
Cutting speed [mm/min] 3500 3500
Power [W] 2000 2000
Duty {%] 100 80
Gas Pressure [N/m’] 39227.6 39227.6
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Table 10 SN ratios from present and optimum
condition (SS41, 3t)

Present condition | Optimum condition
SN -2.44334 -2.03871
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