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Bending Characteristics of DP980 Steel Sheets
by the Laser Irradiation
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Abstract
Laser forming is an advanced process in sheet metal forming in which a laser heat source is used to shape the metal
sheet. This is a new manufacturing technique that forms the metal sheet only by a thermal stress. Analyses of the
temperature and stress fields are very important to identify the deformation mechanism in laser forming. In this paper,
temperature distributions and deformation behaviors of DP980 steel sheets are investigated numerically and
experimentally. FE simulations are first conducted to evaluate the response of a square sheet in bending. The effects of
process parameters such as laser power and scanning speed are then analyzed numerically and experimentally. It is
observed that experimental and numerical results are in good agreement. These results provide a relationship between the

line energy and the angles for laser bending of DP980 steel sheets.
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Fig. 1 Schematic description of the laser forming[2]
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Fig. 2 Temperature and deformation of the specimen
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Fig. 3 Temperature histories of the specimen at designated points (P=1000 kW, v=2.0 m/min)
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Fig. 4 Longitudinal(x-direction) stress and strain

histories of the specimen at the center point
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Fig. 5 Temperature, stress and strain histories of the specimen at the center point (P=750W, v=2.0 m/min)
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Fig. 6 Temperature, stress and strain histories of the specimen at the center point (P=1000 W, v=5.0 m/min)
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Table 1 Bending angles obtained from experiments and simulations with various line energies

Laser power Scanning speed Line energy Bending angle (°)

(W) (m/min) (J/mm) Experiment Simulation
750 1.0 45.0 Melt Melt (1680°C)
750 1.5 30.0 1.2°,1.3° 1.2° 1.11°
750 2.0 225 0.7°,0.6°,0.7° 0.72°
750 5.0 9.0 No deformation 0.00°
1000 1.0 60.0 Melt Melt (1850°C)
1000 2.0 30.0 1.2°,1.3°1.2° 1.14°
1000 5.0 12.0 0.2°,0.2° 0.2° 0.22°
1000 10.0 6.0 No deformation 0.00°

=

(a) Equipment  (b) 750 W, 1.0 m/min (c) 1.0 KW, 2.0 m/min
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(d) 1.0 kW, 5.0 m/min
Fig. 7 Experimental results with various laser powers and scanning speeds
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Fig. 8 Relationship between bending angle and line
energy in DP980
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