Abstract

In the recent yvears, a new group of temary carbudes wath the general
formmla of M.+ A%, where M 15 a transihon metal, A 15 a2 metal from
group 3-13 1n the penodic table, X 15 erther C or N and n=1-3 has gamed
mote attenfion due to thelr umque properties. One can simply descnbe
thewr properties as a2 combimabon of ceramuc and metal They are hke
metals with lngh electiical and thermal conductaty, damage tolerant and
thermal shock resistant. In addiion MAY phases are given some ceranuc
properties with high elastic moduhus, high meltms pomt and resistance to
corosion and omdation Many mesearch groups by to produce and
mvestzate through the properhes of MAX phases; however, the obstacle
of producing a pure phase at low temperatures 15 shll the main 155ue to be
overcome. Hence, although the symthens of MAY phases 15 an achve
research area, stadies that are dealing wath the formation mechamizms are
comparztvely rare Futhermore mesearches that are treating the
producing problems of MAX phases snll have migmficant effect. The
mam goal of this work 15 to prepare the temary carbides of MAY phases
m a smphfied way from imdustal elemental powders. Three different
systems have been studied along thos goal Cr AIC, V.AIC and TiAIC
Cold press of muxed powders has been used to fabneate all systems. The

cold pressing techmaque presented bere can be considered as one of the



earhest researches field that dealing wath such process. Sintenng 1 an
argon feeding firnace 15 the laboratory way to produce these structured
systems. The bulk specomens hawve been tested wsing different
expenmentzl tools. The XRD results confirmed the formation of Cr, ANC
and V,AIC wath almost pue phase using cold pressing followed by
sintenng process. 11AIC phase has not been so easy to be formed at low
temperatures due to the stability of its intermediate phases within the
range of thes work. The SEM and optical mucrescopy results are used to
confim the struchwal features of the temary phases and the less
segregation or agglomershon The mesulis of smienng temperatures
versus final micro hardness have been discussed in terms of mechameal
properties

Fmally, the differential scamming calonmetry results over the range of 23
to 630 °C show that the reachons m all systems related dwectly to the Al
melting pomt and Al diffospeaty. It 15 obwious that the reactions m all
thesze systems start below 600 “C which mav support thes athtude.

This work expected to conmbute towards a better basic understanding of
this fascmating class of sohds. Furthermore, 1t has been tned to evaluate
the here-proposed novel low temperature synthesis for other M, AT
systemys by cold pressing. This may release a new synthes1s route for the

mass produchon of matenals wath mther wmgue properhes.



