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ABSTRACT

ARTICLE INFO

Machining of nickel based alloys is in most of the times affected via high me-
chanical and thermal loads, causing high wear tendency of carbide tools, even
at relatively low cutting speeds. On the other hand, ceramic as a cutting mate-
rial, is more chemically stable and retains its hardness even at higher temper-
atures (> 800 °C) when machining difficult-to-cut materials. Therefore, to
increase productivity, as an alternative to carbide tools, full body ceramic
milling tools are proposed. In this paper, high speed milling process, using full
body ceramic end milling tools, was analysed in parallel to carbide tools. Tool
life of ceramic tools was compared with tool life of more widely used carbide
tools when milling two different difficult-to-cut materials, i. e. nickel based
alloy Inconel 718 and austenitic stainless steel 316L, under different cooling
lubrication conditions. In addition, surface integrity and cost analysis were
taken into account. Results are showing that ceramic milling tools are increas-
ing material removal rate and productivity. However, the overall efficiency of
ceramic tools can still be economically questionable.
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Izvirni znanstveni clanek

Ucinkovitost uporabe keramic¢nih in karbidnih orodij pri
obdelavi zlitine na osnovi niklja Inconel 718 in

nerjavnega jekla 316L
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POVZETEK

PODATKI O CLANKU

Pri strojni obdelavi zlitin na osnovi niklja so v ve¢ini primerov prisotne visoke
mehanske in toplotne obremenitve, ki povzrocijo visoko obrabo karbidnih
orodij Ze pri razmeroma majhnih hitrostih rezanja. Po drugi strani je kerami-
ka kot rezalni material bolj kemicno stabilna in, pri obdelavi materialov, ki se
tezko reZejo, obdrzi svojo trdoto tudi pri vi§jih temperaturah (> 800 ° C). Zato
so za povecanje produktivnosti kot alternativa karbidnim orodjem predlagana
keramic¢na rezkalna orodja. V tem prispevku smo analizirali kerami¢na in
karbidna orodja v procesu visokohitrostnega rezkanja. Pod razli¢nimi pogoji
hlajenja in mazanja smo primerjali Zivljenjsko dobo kerami¢nih in karbidnih
orodij pri rezkanju dveh materialov, ki se tezko rezeta, Inconel 718 na osnovi
niklja in avstenitno nerjavno jeklo 316L. Poleg tega sta bili upostevani celovi-
tost povrsine in analiza stroSkov. Rezultati kaZejo, da keramic¢na orodja dose-
gajo vecjo hitrost odstranjevanja materiala in vi$jo produktivnost. Vendar pa
je splosna ucinkovitost kerami¢nega orodja lahko Se vedno ekonomsko vpras-
ljiva.
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