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Use of the Laser to Harden the Titanium Alloy Surface for Upgrading Wear Resistance
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CO, laser, because of its high energy density and
excellent controllability, has a great potential for other
applications. 'Laser surface modification’ is a new technique
that a laser beam irradiates onto the surface of metals and
modifies its microstructure and/or composition locally. The
objective of the present research is to obtain the excellent
surface properties by laser surface modification that cannot
be realized by other conventional methods. Titanium alloys,
despite its super mechanical properties such as a high
specific strength, have a limited application because of the
high cost and poor tribological properties.

In this study, the technique, laser surface
modification, was applied to the titanium surface to enhance
its characteristics, thus achieving improved wear resistance
for the material that withstand the sliding loads arising from
high radial and sliding sheer stresses. The new surface has
been produced by superficial melting of the titanium alloy
surface and Mo, Fe and C as micro-alloying elements. It was
found that the new surface rnicrostructure consisted of fine
mesh-like Fe-rich and Mo-rich BTi phase matrices in which
TiC particles precipitated as the reaction products. The
validity of the high wear resistance in this new surface layer
product has been demonstrated by motoring tests in a high-
speed rotating engine.
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