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Three-Dimensional Laser Cutting Technology in Auto-Body Panel
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Abstract When the galvanized auto-body panel steel sheets were cut by CO, laser and the three-dimensional (3D)
laser cutting machine, problems such as collision and burn-off are easily generated in the uphill, downhill and corner.
So the corresponding improvement measurements are proposed in this paper. Experimental results indicate that to
obtain 3D cutting workpiece with good cutting quality, high cutting precision and small hot effect width, the incident
angle changed along with the pose of cutting head should be limited less than 20°. The collision can be eliminated by
increasing craft spot, adjusting cutting direction and changing incident angle. Burn-off in uphill, downhill and corner
can be effectively avoided by decreasing laser power, and opting pulse laser and reducing its duty ratio and using the
air to take as auxiliary gas and so on. At the same time, the cutting quality is evaluated from the kerf width, cutting
surface roughness, cutting surface ripple and hot affected width.
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Fig. 1 Cutting machine and its light transmission system
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Table 1 Laser technology parameters

Parameter Value
Wavelength /pm 10. 6
Laser mode TEM,,
Output power /W 250~2500
Divergence angle /mrad <0.15
Pulse frequency /Hz 2~5000

Spot diameter /mm 20~25 (in 10 m)
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Table 2 Chemical composition of DC53D steel

(mass fraction, %)

C Si Mn P S Alt Ti Nb
<0.01 — <0.40 <0.03 <0.03 — — —
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Fig. 2 Workpiece and the design and assembly picture

of grid jig
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Fig. 3 Technical process with collision

() in case of collision; (b) eliminated collision
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Fig. 4 Technical process of densely normal line

(a) densely normal line; (b) revised normal line
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Fig.5 Technical process of workpiece deformation
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Fig. 10 Ripple existed in specimen surface in laser

cutting. (a) corner cutting by continuous laser;

(b) corner cutting by pulse laser; (c) flat area

cutting by continuous laser; (d) flat area cutting

by pulse laser
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