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Summary: Surface modification technologies, which involve melting and solidification can be used to
change the intrinsic properties of surfaces such as the coefficient of friction and wear resistance. Tech-
niques that can be used to do this have heat sources, which allow high power densities to be created at
the surface and hence have been limited to laser and electron beam processes. These specific methods
can be used to gaseous alloy metal surfaces and such methods have been used to treat titanium, alu-
minium and steels with some success. Another technique, which has the capability of surface melting
and alloying, utilizes an electric arc produced by a tungsten electrode. The results offered by this
process show that it can enhance the wear resistant properties significantly, and as a surface modifica-
tion technique, it offers a cheaper and more cost effective process when compared with laser and
electron beam processes. The paper presents data to show how the wear resistance of some metals can
be altered by these processes. The effect of different gases (e.g N,, Arand CO,) on the wear behaviour
of tool steels and a titanium alloy show that arc melting and alloying can be used to increase the wear
resistance of metals. The extent of surface modification is determined by the processing parameters
and type of gas used during the melting process.
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Introduction

The surface modification of materials by the
process of melting and alloying is a relatively
new development compared to methods involv-
ing surface coatings, e.g. electroplating, chemi-
cal and physical vapour deposition processes (1.¢.
CVD and PVD). The development of surface
melting and hardening techniques have pro-
gressed in parallel with advances in processes
which utilise high power densities such as elec-
tron and laser beam generating sources. The first
application of electron beams in melting surfaces
was 1960 and some industrial scale use was re-
ported in the 1970’s [1]. In much the same way,
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laser technology has been around for more than
40 years and the practical applications of this
technology in industry was seen after it was built
in May 1960 by a young physicist T. H. Maiman
working at the Laboratory of Huges Research
Aircraft Co. (USA). The first device was called
“optical maser”. The name was later changed to
“laser” (light amplification by stimulated emis-
sion of radiation) [2].

Both laser and electron beam techniques can
be used successfully to melt surfaces and bring
about significant changes in mechanical proper-
ties such as the hardness, coefficient of friction,
and stress state within the surface. These tech-






























