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ARTICLE INFORMATION ABSTRACT

Original Research Paper In the present paper, vibration signals recorded during a turning process are used for tool wear
Received 07 February 2015 estimation. During the cutting process, tool acceleration signals are recorded by use of an
Accepted 22 March 2015 accelerometer installed on tool holder, for different wear values. Since the measured acceleration
Available Online 04 May 2015 . . . . . . . .

signals have time dependent variance and are non-stationary, time series with time dependent
coefficients were used for modelling them and extraction of wear sensitive features. The extracted

-}??;\fl\(,)\,red:} wear sensitive features are residual variance of different signals and are used as distance between

Turning the signals associated with worn tools and the baseline model. A correlation was found based on

Times series analysis of distance between worn tools’ acceleration signals in different cutting directions and

Vibration the baseline signal.Using this correlation, a criterion was obtained for detection of critical wear
stage. Such that the distance curves for feed and main cutting directions possess a minimum in the
vicinity of critical wear level. Investigation of results revealed that the curves obtained through
this method are more accurate than those obtained from stationary modelling method. The
results obtained here can be used in online real-time algorithms of tool wear estimation.
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5- Singular Spectrum Analysis (SSA)
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1- Metric

2- Wear sensitive feature
3- Hierarchical

4- AutoRegressive (AR)

6 O)Ln.ﬁx 15 )93 1394 ),.»)4(\1\ (ORI \_{ul.{n oWy



Oe 9 033l w5 0

Lol pat (Sile) a0 9y b IB gblrind Hl sl Ginlw (yaests

slass 4 5L ! slagty, 4 Cond Vb 2o 4 Gl oo lag] galex
Oo8ley wsmas Al boawlie o olull olp 5 ool
Slhasil 5 uilisy, (51 SloplS f garlxe QUlg YL (il
Oy b mitte Sz (silwoe johie 4 il @lys Sl [l 1 5 e
130] 5,5 oLl caen by o pos

Nlgoo Gh9y G 90 Ll Gl LS Jdos 5 silodae sl
Srebl sty bl Ghey 5 bl by st a8 S S 4
Ol o sl i e S5 Tl sond (g5l b oSS 5 Buos
4 aluly bl )l o ol (slals) 050 )0 a5 Cunl )°8L")T 5 by,
s et slagiy, 4 Cond el slahg, e ol
S 280 S Sy Ol Lol el I &S wies ey
Dy pb Ly delos 5o 5t Sllasil g loj b yesite Seelins ye o
Slyesd o &S G idle 85 Sl b olgee 1) srebly o,
3 sl Gl Spse 4y WS o Jlosl Jao sbayaly S
bl gla g, 0,8 o sk o C iVl sl
ol SlhasS oo Jlosl Gloj b yusite slo el )y joss o (oadad LSl
oS ohd sl @l 5l g wilioe g, cnl (hel elil 51 Lo )= ol Sl
oolaitul Jao loyio)ly oS sl il 3l gme lalad o a
Soge a4 9lge el o oy b paite gyl a5 ol 5l aiS e
Dt Gilodde lp b8 Slaghy, oS o st ploj b (ool
[31] s conlio b ol )b ol

&g 5l oS Sl oS 5 gy (sl pl g Ll Gl calpo uess (o]
Sy el a3y wlgs 09,5 25k [32] gl b L dsl sl iy
22 L I33] Ser 5 o aijlo e ool b ) o ymally iS5 e
e gly s sl @yl asies gl T 6l ol o5
Slr SIS Ghey o 341 e 5 GblolsS e wain S eolinul el g
Aol L 51 sols slyiing cilize glilé sl Jde (lo ol )l cyaasc
28 (Vb Coenl 4l 2l e Sl

Sawwd & S U oad Ol Slidiod (g p 5l Lo oS caidls (bl
T 2 e G 5 ool b (R g o5 S (g se emaless)
Seelad plelid » e a5 Il Sole Grest aine 4o Loybim (ol S
sl i plonil o] 0 g Sl 54l (gde gazmo

sl el Gle s 0ol sanwgs GOl i Bus
s Siolins (bl 6l Lo)bm ul Bl g 5l a8 ol (6,15 35l 5
sbie pds o se ope il )l G LS ulul p 0ndlag Sl 5]
P9y 3l ool b oad gl il (iolo 4 eles sla Sy (o (Staspn
Il Gele s lp olg oo a5 Wlgo Cawd @ ol ¢ Lo b=l
SN

B IR il S Sl g loyb- gl S gi9y-2
mol Sl e Gl Il sl bl e Al LS (eSS
55 50 LB S ae i Gl o L)l

7- Time dependent AutoRegressive Moving Average (TARMA)
8- AutoRegressive Moving Average (ARMA)

9- Representation parsimony

10- Structured

11- Unstructured

12- Stochastic

13- Deterministic
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1- Time Invariant (TI)

2- Stationary

3- Non-stationary

4- Observable

5- Output only identification

6- Functional Series Time dependent AutoRegressive Moving Average (FS-TARMA)
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2- Two Stage Least Squares (2SLS) method
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1- Accelerating stage
2- Dispersion analysis
3- Dispersion ratio
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