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Process Optimization for the Laser Cutting of Cold
Rolled STS Sheet

K. H. Lee* and K. C. Kim*
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chromium oxide (ZEA$HE) pulsed wave (B2 ) cut quality (HgH% E )

Abstract

This study was aimed to characterize the laser cutting process for the cold rolled stainless
steel sheet. The principal process parameters of the cutting process were applied to both the
continuous wave form and the pulsed wave form for the laser output mode. The laser-oxygen
cutting process and the laser-nitrogen cutting process were also considered to characterize the
quality and efficiency of the cutting process. The laser-oxygen cutting process revealed the
better productivity than the laser-nitrogen cutting process, since the laser energy and the
exothermic oxidation energy exerted on the laser-oxygen cutting process simultaneously during
the entire cutting process. However, the straightness of the cutting section, which was
considered as the most important factors, was inferior to that of the laser-nitrogen cutting
process due to the formation of chromum oxide on the cutting surface. Frequency and duration
of the pulsed wave form act as the main factors for the better quality. When the frequency
increased from 100 Hz to 200 Hz and the duty increased from 20% to 40%, the quality factors
such as the height of dross and the surface roughness were improved remarkably. The increase
in the frequency from 200 Hz to 300 Hz, on the other hand, revealed the less effective in the
cutting quality.
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Table 1. Welding test conditions

Beam quality C0, Laser/TEMg,*
Power CW ! 1kW
Pulse
Frequency 100-300Hz
Duty 20-60%
Position of focus surface
Gas flow rate 0, : 80-140 ! /min
N, : 100-140 ! /min
Travel Speed 0. 5-9m/min
Nozzle dia. /type 2mm/straight

Table 2. Chemical compositions of base metal (wt %)

C Si Mn P Ct Ni Mo Ti Cu

0.052 0.57 1.08 0.023 18.10 8.61 0.009 0.014 0.21
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Fig. 1 Effects of oxyen flow rate and cutting speed
on the kerf width
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Fig. 2 Effects of nitrogen flow rate and cutting speed
on the kerf width
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Fig. 3. Macroscopic view showing dross formation
on the front and the back surfaces after
cutting
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Fig. 4 Effects of gas flow rate and cutting speed on
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Fig. 5 Effects of gas flow rate and cutting speed on
the height of dross
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and cutting speed
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Fig. 7 SEM image of laser-oxygen cut section
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Fig. 8 Magnified SEM image of laser-oxygen cut
section shown in fig. 7 (b)
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section (Arrows indicate resolidified layer)
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Fig. 10 Effects of pulse frequency and its duty on
the kerf width
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