DOI: 10.22034/jmeut.2024.62063.3426- Lol gy — WWF-MY o AF+¥ ool ¥ ooy OF i 14V s3las e <3955 oSl Sl sminkiven 43y

SICble asino ol (g Tobaw (Sl (22T Sg0 43 Gl p b (5305 T !

Ol oy g (gato oBal (Sl pwaige 0uSiils )| pwlid IS gemnils

58 Jog po oo
mehrdadmorovatdel 77@gmail.com % J 9 e
taraghi@sut.ac.ir ) u! 5 15 s cirio olKiils (SSlSle g 0aSlasls ¢ Lobiwl 5555?.55‘“" ‘5.9).: Cyeol
samet.akar@cankaya.edu.tr .S 5 o ISGT dblSSly olSisls «Sslo cwdigo suSiiils ¢ Lotils elde gl co905 vouo
ouS>

o) g 518 G e 3 Setdly S S S aakad x5 il o STSnol ale 5 Stle e Jalge 3l o Baae o 55
et 45 Silosds @1 il (55 sloyial s (s5Sojlaul yslaie 4 sl (55 Silolaz Sl SUS lasbs; Lly (nl o Sgdise (3L VL uilS 3
Tobs 5 dedsn Silolaz sln g gy S pSle GlRghy ) 05T o0 58 eoliil 050 Slalllas 0 098 D50 @ oS Wile sslS S L
ab @y al) ol JuSow o ol JuSem Bl lagts; 5l (o (2025 390 4525 Sonl 0ud ] @y 458 oS 5 (0285 390 S S S L
Al b oud (o Stle ol jlonsl Coway ol sladids (59, (G3leitn (Po) S (o0 4o gl oo ouneli (SIS 390 @l a5 Gl oaims S
3 0ad (end (58 @l A (53l 5 039 Bk 355 Loy nle DS (g, cnl ilond (6 Sojlail (6 ) e Ll 99 5 00t Jloel (S5 2SIl
Gillaz ;8 65 s o,8es oud lo waz gy wes e plid AT Wiload awslie gz e Jawgs oad &l s b g,y ol sl eswl canny il
Wi orad i gl AL A S | LT Sllags aisls g o mge Jedsn izmen (95 ol )l sk 55 o

(sl ke o llinl JUiSaw (13 090 w55 o025 90 525 15 Kl (55T imlan (5 fg S (sLoly

Surface roughness extraction based on empirical mode decomposition for surfaces
without specific machining pattern

M. Morovatdel Fathipour
A. Taraghi Osguei
S. Nadimi Bavil Oliaei

Faculty of Mechanical Engineering, Sahand University of Technology, Tabriz, Iran
Faculty of Mechanical Engineering, Sahand University of Technology, Tabriz, Iran
Faculty of Mechanical Engineering, Cankaya University, Ankara, Tiirkiye

Abstract

Surface roughness is mainly caused by various machining factors such as friction between the cutting tool and workpiece surface,
plastic deformation during metal cutting, and high-frequency vibrations. In this regard, various methods have been proposed to
separate the roughness of surfaces to measure their roughness parameters. Gaussian filter is one of the standard methods which is
widely used in various studies. In this research, a new method for separating the roughness profile of surfaces by combining
Empirical Mode Decomposition and Fast Fourier Transformation is presented. Empirical mode decomposition is one of the signal
processing methods that decomposes the original signal into its constituent basic functions, which are called Intrinsic Mode
Functions. The proposed method was applied to standard profiles obtained from machined surfaces with electric discharge
machining and two important roughness parameters were measured. Unlike other methods, this method is self-adjusting and does not
require default functions. The results obtained for this method have been compared with the results presented by the reference, which
shows that the newly stated method has an appropriate performance in separating the surface roughness profile. Additionally, the
presented method estimates the waviness profile of the surface and their fluctuations better than the Gaussian filter.

Keywords: Surface roughness, machining pattern, empirical mode decomposition, intrinsic mode functions, standard signal,
Gaussian filter.
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