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Technique of Three-Dimensional Laser Forming of Thin Square Metal Sheet
to Spherical Dome

Yang Lijun Wang Yang
(Department of Mechanical Manu facturing and Automation ,

Harbin Institute of Technology, Harbin, Heilongjiang 150001, China)

Abstract Laser forming is a technique of using the energy from a laser beam to modify and adjust the curvature of
sheet metals or hard materials. In order to explore the mechanism and physical process of three-dimensional (3D)
laser forming of square sheet, spider scanning path was used to transform the thin square 1Cr18Ni9Ti sheet to the
spherical dome by 3D laser forming. And dynamic analysis on 3D laser forming was studied. On the base of
temperature gradient mechanism of two-dimensional (2D) laser forming, depending on the geometry and the thermo-
physical properties of stainless steel 1Cr18Ni9Ti, the mechanism for 3D laser forming of thin square sheet to the
spherical dome was developed. This paper discusses the interaction between the moving laser beam and the sheet,
the temperature field on the sheet, and the step transition of strain, stress, acceleration, velocity and deformation of
the nodes in laser forming. The temperature of the whole sheet is increasing during laser scanning. The heat at any
time or position can cause the change of stress which shapes the circles line. But the deformation of the four corners
are different from the scanning difference.
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Fig. 4 Temperature curves of some points on the upper and bottom surface
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contours at top surface of square plate distribution vectors at integration points during

laser forming at top surface of square plate
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Fig.7 Simulated the maximum principle strain
distribution vectors at integration points during

laser forming at top surface of square plate
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Fig. 8 Simulated deformation distribution vectors during

laser forming at top surface of square plate
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(a) Deformation of the center of the square sheet
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(b) Deformation of the four corners of the square sheet
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