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Production of CO, Laser Forming Machine for Bending
of Sheet Metal Using the FE-Analysis
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Abstract

The laser forming process is a new flexible forming process without forming tools and external force, which is applied
to various fields of industry. Especially, applications of the laser forming process focused on cutting, welding and marking
process. In this paper, the laser bending process of sheet metal which is heated by laser beam and formed by internal
stress is simulated by using thermo elastic-plastic analysis model. Based on the result of FE-analysis, the laser bending
machine is made to obtain reliable data for sheet bending. Under the same condition as FE-analysis, the laser bending
experiment has been performed to verify the result of FE-analysis and good agreement has been obtained between FE-
analysis and experiments. Additional laser bending experiments have been performed to evaluate the laser bending

machine.
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Fig. 1 Schematic drawing of laser bending machine
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Fig. 2 FE-model of laser bending analysis
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Table 1 Mechanical and thermal properties of AISI

1095
Material AISI 1095
Young’s Modulus[GPa] 200
Ultimate Strength[MPa] 665
Thermal Conductivity[W m/C] 49.8
Specific heat Capacity[J/g C] 0.461
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Fig. 3 Variation of yield stress for temperature
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Fig. 4 Specimen temperature during the laser bending
at point A
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(a) Inmitial state of specimen
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(b) Final state of specimen after laser bending
Fig. 6 Deformation of specimen during the laser
bending
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(a) laser system

(b) feeding system
Fig. 7 Laser bending machine

Table 2 Process parameters of the laser bending

Laser power[W] Max. 50
Beam spot size[mm] 1.0
Focal distance[mm] 100
Feeding speed[mm/s] 0.5~24

Table 3 Dimension of specimen

Length[mm] 75
Width[mm] 25
Thickness[mm] 0.1
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Fig. 8 Result of laser bending experiment( 0 =7.93 ° )
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Fig. 9 Comparison of specimen profile between FE-
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