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Effects of Laser Energy Density in Laser Radiation Processing on Wear
Resistance, Fatigue Strength and Thermal Distortion of Titanium Plate.

Toshinori OSHIMA . and Tadao HAYASHI

Abstract

Titanium is well known as an excellent material for structual components because of small density,
good mechanical properties and in paticular, outstanding corrosion resistance. A weak point of
titanium is that it exhibits comparatively small wear resistance when used for machine elements. In
many attempts to improve the wear resistance, surface modification by laser radiation processing is
expected to be a promising method.

In this study, raser radiation in oxygen rich atmosphere gas conducted to form hard layer with very
hard titanium-oxygen compound film on the surface of titanium plate in order to improve the wear
resistance. Herein, the effects of change in laser energy density on the wear resistance as well as
fatigue property and thermal distortion are examined. The laser energy density changed with
varying moving speed of specimen or oxygen concentration in the atmosphere gas.

The higher laser energy density resulted in thicker hard layer with very hard thin film of TiO, and
also, higher residual tensile stress around laser processed region.

It caused increase in wear resistance, decrease in fatigue strength, and also increase in thermal
distortion.

Key words : Laser, Titanium, Wear, Fatigue, Thermal distortion.
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