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ABSTRACT

ARTICLE INFO

In this study, the modelling of arithmetical mean roughness after turning of C45
steel was performed. Four parameters of cutting tool geometry were varied,
i.e.: corner radius r, approach angle k, rake angle y and inclination angle A. After
turning, the arithmetical mean roughness Ra was measured. The obtained val-
ues of Ra ranged from 0.13 um to 4.39 um. The results of the experiments
showed that surface roughness improves with increasing corner radius, in-
creasing approach angle, increasing rake angle, and decreasing inclination an-
gle. Based on the experimental results, models were developed to predict the
distribution of the arithmetical mean roughness using the response surface
method (RSM), Gaussian process regression with two kernel functions, the se-
quential exponential function (GPR-SE) and Mattern (GPR-Mat), and decision
tree regression (DTR). The maximum percentage errors of the developed mod-
els were 3.898 %, 1.192 %, 1.364 %, and 0.960 % for DTR, GPR-SE, GPR-Mat,
and RSM, respectively. In the worst case, the maximum absolute errors were
0.106 um, 0.017 um, 0.019 pm, and 0.011 pm for DTR, GPR-SE, GPR-Mat, and
RSM, respectively. The results and the obtained errors show that the developed
models can be successfully used for surface roughness prediction.
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Izvirni znanstveni ¢lanek

Modeliranje povrsinske hrapavosti pri finem struzenju kot
funkcije geometrije rezalnega orodja z uporabo metode
odzivne povrsine, regresije z Gaussovim procesom in

regresije z odlo¢itvenim drevesom
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POVZETEK

PODATKI O CLANKU

V tej Studiji je bilo izvedeno modeliranje aritmeti¢ne srednje hrapavosti po
struzenju jekla C45. Spreminjali smo S$tiri parametre geometrije rezalnega
orodja, to so: radij konice r, pristopni kot k, nagibni kot y in naklonski kot A. Po
struzZenju je bila izmerjena aritmeti¢na srednja hrapavost Ra. Vrednosti Ra so
znaSale od 0,13 um do 4,39 um. Rezultati poskusov so pokazali, da se povrsin-
ska hrapavost izboljSuje s povecevanjem radija konice, pove¢anjem pristop-
nega kota, povecanjem nagibnega kota in zmanj$anjem naklonskega kota. Na
podlagi rezultatov poskusa so bili razviti modeli za napoved porazdelitve
aritmeticne srednje hrapavosti z metodo odzivne povrsine (RSM), regresije z
Gaussovim procesom z dvema jedrnima funkcijama; zaporedno eksponentno
funkcijo (GPR-SE) ter Mattern (GPR-Mat) in regresijo z odloc¢itvenim dreve-
som (DTR). Najvec¢je relativne napake razvitih modelov so bile 3,898 %,
1,192 %, 1,364 % in 0,960 % za DTR, GPR-SE, GPR-Mat in RSM. V najslabsem
primeru so bile najvecje absolutne napake 0,106 pm, 0,017 um, 0,019 um in
0,011 um za DTR, GPR-SE, GPR-Mat in RSM. Rezultati in ugotovljene napake
kazejo, da se razviti modeli lahko uspesno uporabljajo za napoved hrapavosti
povrsin.
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