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Laser Cutting Characteristics of Cold Rolled Steel Sheets
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Abstract

This study deals with the quality and the optimum range of laser cutting process. Cold rolled
steel sheets for automobile application were cut by a high power CO. laser system with beam quality
of TEM. mode. Both process parameters such as travel speed and assist gas pressure, and quality
factors were considered to optimize the laser cutting. It was revealed that the thinner the sheet
thickness, the less effect of oxidation energy for contributing the cutting process. High speed pho-
tographs demonstrated that molten spot on the cut surface moved in a random and vigorous manner
according to its viscosity and the flowing direction of assist gas, which resulted in so called striation.
Laser cutting produced a very smooth surface of average roughness(Ra) about less than 15um at
the optimum range. It was also shown that the characteristics of dross formation was influenced
by the flowing direction of assist gas and the fluidity of molten metal drop.
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Table 1. Surface condition and mechanical properties
of steel sheets.

Steel | Thick.(mn) | Surface Condition | TS(kg/mm) | EL(%)
A | 024 29.8 19
B | o8 323 | 40
c | 1w Cold Rolled 317 | 42
D 140 Ra = 10um 324 | 41
E 160 319 | 40
F | 300 Hot Rolled 365 | 29
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Table 2. Laser cutting parameters.

Applied Laser Power 1kW/CW-CO,

Beam Mode TEM,,

Focal Length 95.3 mm

Gas Pressure 2.3—6.8 bar(Oxygen)
Travel Speed 2.3—9.0 m/min

Nozzle Straight/1.4 mm Diameter
Work-Nozzle Distance 0.8 mm
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Fig. 1 Quality factors of laser cutting considered in this
study.
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A : Base Metal
B : HAZ
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D : Cut Surface 6 m/min
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Fig. 2 Macroscopic view of the kerf and cut surface profile.
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Fig. 3 Relation between travel speed and oxygen pre-
ssure.(Steel A)
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Fig. 9 Roughness distribution of laser cut surface.
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Fig. 8 Magnified photograph of a laser cut surface.
(Steel D)
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