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Sommary: Surface modification technologies, which involve melting alid solidilicalion can he iiscdto 
change tlie intrinsic properties of surfaces such as the coefficient of  friction and wear resistallcc. Tech- 
niques that can be used to do this have lieat sources, which allow higli power densilics to he crcaletl a1 
the surface and hence have been limited to laser and electron beamproccsses. T l~ r se  specific methods 
can be used to gaseous alloy metal surfaces and such methods have heen used to treat tilanillm, alu- 
minium and steels with some success. Another technique, which lias the capability ol'surfacc mclling 
and alloying, utilizes an electric arc produced by a rungstell clectrode. Tlie results offered hy lliis 
process show that it can enhance the wear resistant properties significantly, and as a surracc mo(1ifici1- 
tlon technique, i t  offers a cheaper and more cost effective process when compared with lascr and 
electron hcam processes. The paper presents data to show how the wear resistance of  somc mctals can 

I \lour he altered by these processes. The effect of different gases ( e g  N,. Ar and CO,) on the wear hc111 , '  

of tool steels and a titaniom alloy sliow that arc melting and alloying can he used to increase the wear 
resistance of nietals. The cxtent of surface modification is detern~ined by the processini: parameters 
and type of gas used during the nleltillg process. 

Kq,rsnr.ds: Laser melting, electron beam melting, aarc melting, rnicru-hardness, ear resislancc. 
gaseous alloying. 

Introduction 

The surface modification of materials by tlie 
process of melting and alloying is a relatively 
new development co~npared to niethods involv- 
ing surface coatings, e.g. electroplating, clietiii- 
cal and pliysical vapour deposition processes (i.c. 
CVD and PVD). The develop~nent of surface 
melting and hardening techniques have pro- 
gressed in parallcl with advances in processes 
which utilise higli power densities such as elec- 
tron and laser beam generating sources. Tlie first 
application ofclectron beams in melting surfices 
was 1960 and some industrial scale use was re- 
potled in the 1970's [ I ] .  In tnucli tlic same way, 

laser technology lias been around for niorc than 
40 years and the practical applications of this 
technology in industry was scen after i t  was built 
in May 1960 by a young physicist T. M. Maiman 
working at tlie Laboratory of Fluges Rcscarcli 
Aircraft Co. (USA). The lirst device was called 
"optical maser". Tlic namc was later changcd to 
"lascr" (liglit amplification by stimulated emis- 
sion of radialioti) [2]. 

Both laser and electron bcani techniques can 
be used successf~~lly to mclt surfaccs and bl-inp 
about significant changes in mechanical proper- 
ties such as tlie liardncss. coefficicnt of (I-iction, 
and stress state within thc surfacc. Tllcsc tec11- 
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