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ABSTRACT

ARTICLE INFO

The wear behaviour was investigated of heat treated Hadfield austenitic man-
ganese steel (HAMnS). The wear test was carried out using spin on disc appa-
ratus under different loading loads and speed conditions. A scanning electron
microscopy (SEM), an X-ray diffractometer and micro-hardness testing ma-
chines were used for examining the morphology, compositions and to meas-
ure the hardness of the manganese steel, respectively. The results of the wear
test showed that the sliding speed-time interactions effect gave the most
significant effect on the austenitic manganese steel. The solution heat treat-
ment programme increased the wear resistance of the alloy steel under in-
creasing load, speed and time. The as-cast microstructure was characterized
by heterogeneously dispersed chromium carbides second phase particle, and
was responsible for the observed non-uniform wear rate. In regard to the
solution heat treated HAMnS, the segregated carbides were dissolved at
1050 °C and uniformly dispersed within the matrix of its microstructure after
rapid water quenching to room temperature. This later development was
responsible for the uniform and improved wear resistance of the manganese
steel casting. This work demonstrated significantly that there is a direct rela-
tionship between the second phase carbides, their distribution and the wear
rate pattern of HAMnS casting.
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Izvirni znanstveni ¢lanek
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POVZETEK

PODATKI O CLANKU

V prispevku so prikazane znacilnosti obrabe toplotno obdelanega Hadfield
avstenitenega manganovega jekla (HAMnS). Test obrabe je bil izveden z upo-
rabo aparata z vrte¢im diskom z razli¢nimi hitrostmi in pod razli¢nimi obre-
menitvami. Za preizkuSanje morfologije, sestave materiala in za merjenje
trdote so bili uporabljeni vrsti¢ni elektronski mikroskop (SEM), X-Zarkovni
difraktometer in stroj za testiranje mikrotrdote. Rezultati testa obrabe so
pokazali, da ima hitrost-Cas drsenja najvecji vpliv na avstenitno manganovo
jeklo. Obdelava jekla v raztopini povecuje odpornost na obrabo pod povecano
obremenitvijo, vecjo hitrostjo in daljSim ¢asom. Mikrostruktura odlitka je bila
okarakterizirana z heterogeno porazdeljenimi kromovimi sekundarnimi kar-
bidi, posledica pa je ugotovljena neenakomerna stopnja obrabe. Zaradi obde-
lave jekla HAMnS v raztopini, so se segregacijski karbidi raztopili pri 1050 °C
in uniformno razporedili znotraj matrike mikrostukture po hitrem ohlajevan-
ju z vodo na sobno temperaturo. To je tudi povzrocilo uniformno in izboljsano
odpornost na obrabo litega manganovega jekla. Ta raziskava jasno kaze, da
obstaja neposredna povezava med sekundarnimi karbidi, njihovo porazdelit-
vijo in stopnjo obrabe.
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