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FEM Simulation on Laser Bending of Sheet Metal
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Abstract Based on the quasi-static and non-coupling models the FEM simulation on three dimensional transit temperature field
of laser-heating sheet metal is conducted the temperature load is then converted to the nodal force and the 3D thermal-elasto-
plastic stress/strain fields are obtained. The main results show the forming mechanisms clearly.
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Fig.1 Temperature field during laser forming
of sheet metal
a temperature distribution on upper surface z = 0

b temperature distribution on a cross section y = 0
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1
Table 1 Material properties
. ) Temperature “C 0 400 300 1200
Material properties
Density * Heat capacity pc J/mm® °C 0.0036 0.0042 0.0053 0.0052
Heat conductivity & W/mmC 0.065 0.045 0.026 0.027
Young's modulus E GPa 200 168 130 80
Thermal expansion coefficient @  1076/°C 11 12 18 18
Y displacement /mm = dsplacement fmm
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Fig.2 Displacement field of upper surface z = 0
a «x directional displacement b y directional displacement ¢z directional displacement
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Fig.3 Relative error of computation and

experimental results

x =2 mm

1

FDM

F. Vollertsen S. Holzer. Laser beam forming-fundamental and
possible applications. VDI-Z 1994 136 1/2 35 ~ 38 in
German

Ji Zhong. Laser forming of sheet metal and its FEM simulation.
Ph. D. dissertation . Northwestern Polytechnical University
1997 in Chinese

Y. Ueda J. Wang. Three dimensional numerical simulation of
various thermo-mechanical processing by FEM. Trans. JWRI
1993 22 2 289~294

Z. Ji S. C. Wu. FEM simulation of temperature field during laser

forming of sheet metal. J. Mater. Processing Technol. 1998

74 89 ~95

B. W. Gu T. C. Ma. Three dimensional numerical model for

laser transformation hardening of metals. Material Science and

Technology 1994 10 5 425~ 430

Wang Xucheng Shao Min. Basic Principle and Numerical Method

of FEM. Beijing Tsinghua University Press 1988 in Chinese



