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Abstract

The industrial application of laser surface modification becomes popular for its advantages of
high power density, thin hardening layer, lower heat input and less heat-affected zone. Laser surface
modification includes both the laser alloying and laser surface cladding:

1. For laser surface aloying, the process of altering surface elemental compositions, using high
power laser energy to melt athin layer as the surface of a bulk material, while smultaneousy
adding alloying elements to affect, upon freezing, an aloy or a compound. In this paper, surface
alloying of chromium onto SK3 steel substrate produced under different laser power, travel speed
and energy density, respectively, was characterized. The behavior of Cr element, including the
dissolution, distribution, and microstructures of laser-alloyed layer with rapidly solidifying were
investigated using scanning electron microscopy (SEM), electron probe microanalysis (EPMA)
and X-ray diffraction (XRD).

2. For laser surface cladding, the mixtures of alloy powder and binder are pre-placed on the top
surface of work piece before cladding. After scanning with high power CO; laser, a specid film
with high hardness, wear resistance and corrosion resistance will be formed with metallurgic
bond.

The purpose of this study is to investigate the effects of both laser transformation hardening and
laser surface cladding. The relationships between laser processing parameters including laser power,
scanning rate and laser beam diameter (defocus), and the characteristics of hardened layer including
mechanical properties of the hardened layer, geometrical features and microstructure are eval uated
after laser treatment.
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