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ABSTRACT

ARTICLE INFO

This paper proposes and applies two different methodologies for modelling
the roughness parameters in hard turning. The first method is based on the
kinematical-geometrical copying of the cutting tool geometry onto the ma-
chined surface including a feedback loop through the parameter of statistic
equality of sampling lengths in surface roughness measurements (SE). The
other method employs the Design of Experiments (DOE) principles expressing
the roughness parameters as first order nonlinear function of the input varia-
bles: cutting speed v, feed f, depth of cut ap, and tool nose radius r;. The re-
search includes the Rqs and R: roughness parameters which are commonly
modelled throughout the research works, and additionally develops models
for the Rp, Rv and Rmr(c) roughness parameters which are more challenging to
model compared to Rqs and R; as they depend more on the shape of the rough-
ness profile and position of its mean line. Both methodologies for all rough-
ness parameters were verified using a CNC lathe and special rings made of
steel EN C55 with hardness of 53+1 HRC. Considering that the roughness
profile is just a part of the total geometric deviations of the processed surfac-
es, and it is obtained from the total profile using software filtration, the re-
search also considers the W, parameter (waviness profile), as well as the
deviations from the circularity (out-off-roundness) of the processed rings as
indicators for the stability of the machining process.
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Izvirni znanstveni ¢lanek

Modeliranje vec€ parametrov povrsinske hrapavosti med
struzenjem trdih materialov: Primerjalna Studija med
pristopom kinematicno-geometricnega kopiranja in metodo

nacrtovanja eksperimentov (DOE)
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POVZETEK

PODATKI O CLANKU

Ta ¢lanek predlaga in uporabi dve razli¢ni metodologiji za modeliranje para-
metrov hrapavosti pri struZzenju trdih materialov. Prva metoda temelji na
kinemati¢no-geometricnem kopiranju geometrije rezalnega orodja na obdela-
no povrsino vkljutno s povratno zanko preko parametra statisticne enakosti
vzorcnih dolZin pri meritvah povrsinske hrapavosti (SE). Druga metoda upo-
rablja nacelo nacrtovanja eksperimentov (DOE), ki opiSe parametre hrapavo-
sti kot nelinearne funkcije prvega reda vhodnih spremenljivk: rezalna hitrost
v, podajanje f, globina reza ay in radij konice orodja r. Raziskava vkljucuje
parametra hrapavosti Ra in Rz, Ki se obi¢ajno modelirata v primerljivih razi-
skavah, poleg tega pa razvije modele za parametre hrapavosti Rp, Ry in Rmr(c),
ki so v primerjavi z Ra in R; zahtevnejSi za modeliranje, saj so bolj odvisni od
oblike profila hrapavosti in poloZaja srednje ¢rte hrapavosti. Obe metodologiji
sta bili za vse parametre hrapavosti preverjeni s pomocjo CNC struZenja po-
sebnih obrocev iz jekla EN C55 s trdoto 53+1 HRC. Glede na to, da je profil
hrapavosti le del skupnih geometrijskih odstopanj obdelanih povrsin in je
pridobljen iz celotnega profila s programsko filtracijo, sta v raziskavi kot ka-
zalnika stabilnosti obdelovalnega procesa upoStevana tudi parameter W,
(profil valovitosti) ter odstopanje od kroznosti (izven okroglosti).
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