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ABSTRACT A growth velocity analvsis was carried out during laser surface remelting processing
based on a minimum undercooling criterion and the relationships among dendrite growth velocities in
the three <100> direction. moving velocities of the solid/liquid interface and laser scanning velocities
for the different crvstallographic orientations were also set up. The analytic results show that the
growth direction of dendrites in the melting pool is obviously affected by the orientation of the matrix
grain. According to this analysis, the melting pool shapes were reconstructed and predicted, which is

agreement with the experimental results.
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Fig.2 Schematic diagrams illustrating crientation belween
the molten pool surface normal and the dendrite
growih direction (a), and the molten pool surface

normal and the x—, y—, and z-reference axes (b}
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Fig.3 Isopleth map of [Viwa|/ V| as a function of the ori-
entation angles ¢ and ¢ for a scanning along [001]
direction on (110) surface
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Fig.4 Schematic transverse section of the reconstructed

structure of malten pool under scanning along [001]

direction on (110} surface
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Fig.8 Schematic transverse section of the reconstricted

structure of molten pool under scanning along [110]

direction on {110} surface
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Fig.7 SEM images of resolidified structure of laser melted
regions scanning aleng [110] direction on {110) sur-
face with Y}, =24 mum/s

(a) transverse section (b} longitudinal section
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