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Abstract

Surface hardening of steels with a laser beam uses the concept of the phase
transformation from austenite to martensite. This is achieved by controlling movement
and focus of the laser beam over the surface of steel containing more than 0.1 % carbon
to acquire a desired temperature. As the laser beam moves away, the temperature drops
rapidly to prevent carbon diffusion. This produces a hard martensite structure. A typical
laser hardening procedure requires a high power laser, generally in excess of 400 W to
maintain an adequate power density, incorporating with a complex and expensive
control system. To minimize surface reflection, the steel being treated is often coated
with an expensive and high efficiency absorber such as graphite. The purpose of this
experiment is to introduce a lower cost alternative. A trial consisting of a 40 W carbon
dioxide laser, a modestly priced control system, and a common flat black color coating
to reduce surface reflection was tested on the two grades of steel samples are: AlSI
4140, and AISI 1045. The results showed that the hardness of the steel surface in both
grades can be remarkably increased, where the hardness of about 700 to 800 HV with

the depth of about 90 microns can be achieved.
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