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Numerical and Experimental Study on the Laser Micro-Bending Process

Liu Jie Sun Sheng Guan Yanjin
(Mold &. Die Engineering Technology Research Center, Shandong University, Jinan, Shandong 250061, China)

Abstract A three-dimensional (3D) thermal-mechanical finite element analysis model for laser micro-bending of
0.1 mm thick stainless steel foil is developed. The software MSC. Marc is used in the numerical analysis of this
process. The detailed simulation results such as temperature distribution. deformation filed, stress and strain field
are obtained. The inner relationship among them is investigated and the temperature gradient mechanism (TGM) is
expressed. Laser micro-bending experiments have been carried out on the steel foil samples, and the simulation
results are in good agreement with the experimental results. Through analyzing the experimental results, the
influence of laser power, scanning velocity and scanning times on bending angles is described. The works of the
finite element method (FEM) simulation and experiments of the laser micro-bending are helpful for further studying
on this process.
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Fig. 1 Thermal and mechanical properties of

304 stainless steel
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Fig. 2 Mesh for the 3D simulation of the laser bending

(T means the thickness of the steel foil)
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Fig. 3 Variations of the temperature of the top and

bottom surface with the time
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Fig. 4 Variations of stresses o, of the top and

bottom surface with the time
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Fig. 5 Variations of plastic strain €, of the top and
bottom surface with the time
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Fig. 6 Experimental device of laser micro-bending
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Table 1 Process parameters

Parameters Value
Laser power /W 3~40
Scanning velocity /(mm/s) 20~100
Laser beam diameter /mm 0.2

scanning speed:50 mm/s
. beam diameter:0.2 mm o
. scanning times:10

1

Bending angle /( ®)
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Influence of laser power on the bending angle
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Fig. 9 Influence of scanning speed on the bending angle
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