MIHICTEPCTBO OCBITU I HAYKU YKPAIHU
HALIIOHAJIBHUN ABIAIIIMHUN YHIBEPCUTET
HAIIOHAJIBHUN YHIBEPCUTET BOJHOI'O TOCIIOJIAPCTBA
TA IIPUPOJOKOPUCTYBAHHA
WROCLAW UNIVERCITY OF SCIENCE AND TECHNOLOGY
[HXXEHEPHA AKAJJEMISI YKPATHU

M | HauioHanbHum yHiBepcuteT
NNV | BOOHOrMO rocnogapcrtea
MV | Ta NpuMpoaoKOpPUCTYBaHHA

[HTETPOBAHI IHTEJIEKTY AJIBHI
POBOTOTEXHIYHI KOMIUJIEKCHU
(IIPTK-2017)

HNECATA MIKHAPOJHA HAYKOBO-ITPAKTHUYHA
KOH®EPEHIIIA

16-17 tpaBus 2017 p.
Kwuis, Ykpaina

3bIPKA TE3

Kuis
2017



VIIK 004:621+681.5(063)

I'omoBa:
Kgacuikos B.I1.

UsieHn KOMITETY:
Bacuiber A.U.

Bmacenxo B.O.

Hpesenbkuii B.B.

Panes X .K.
Yepuoson M.IL

Xnedyc E.

Octpodcxki K.
Miunnbscki .
Xornninxki 1O.

Serhiy Kovela

Yahya S.H. Khraisat

MDKHAPOJTHWI [TPOI' PAMHUI KOMITET

IL.T.H., Ipod., 3acmyxeHnii MeTposior YKpaiHu, 3aB. Kad). KOMIT FOTEPHU30BaHHUX
€JIeKTPOTEXHIYHUX cUcTeM Ta TexHosoriit HAY, m. KuiB.

n.e.H., pod., [IpesunenT [mxeHepHOT akanemil YKpaiu, 3aciTy:KeHUI isTd HAYKH 1
TEXHIKK YKpaiHH, akaaeMik MikHapoHo1 [lkeHepHOi akazieMii, M. XapKiB.

I.T.H., ipod., Ka. Texnonorii yHiBepcutery Omnoss, PecrryOmika [Nomnbima.
I.T.H., Tmpod., 3aB. Kad. aBTOMATH3AIII,CICKTPOTEXHIYHMX Ta
KOMIT'IOTEpPHO-IHTEIPOBAaHUX TEXHOJIOTiIH HarioHanbHOro yHiBEpCUTETY
BOJIHOTO TOCHOJApCTBA Ta NPUPOIAOKOPUCTYBAHHS, Bille-TIPE3UICHT
ImxenepHoi akagemii Ykpainu, m. PiBHe.

I.T.H., ipod., Texuiunmii yHiBepcuret, M. Codist, bonrapist.

uneH-kop. HamionanpHOi arpaphoi akazaemii YkpaiHu, I.T.H., Tpod.,
pekrop LlenTpansaoykpaincekoro HTY, M. KponuBHuubkuii.

I.T.H., mpod., 3aB. Kad. Ja3epHUX TEXHOJOTIH, aBTOMarTHW3alil Ta
opranizamii BupoOHuITBa, BporuiaBcbka Ilomitexnika, PecmyOmika
[Tonpia.

n.T.H.,, 1npod., nmekan KpakiBcbKoro
yHiBepcurety, Pecrry0uika [Tonbmia.

I.T.H.,, npod., 3aB kad. KpakiBCcbKOTO CUIBCHKOTOCIIOAAPCHKOTO
yHiBepcurety, Pecrrybuika [lonbmia.

Ph.D., npod., 3acT. nekana BapiiaBcbKoro yHiBepCUTETY MPHPOTHHUNX
Hayk, Pecmry6Onika Ilonbima.

Ph.D., MBA, CITP Senior Lecturer, Department of Informatics and Operations
Management Faculty of Business and Law Kingston University.

Ph.D., Al_Balda Applied University / Al-Huson University College, Irden, Jordan.

CiJ'IbCLKOl"OCHOI[apCBKOFO

Binnosinansuuii penakrop: llemxyxa O.0.

PexomeH10BaHO 10 IpyKy BUCHOIO paoro [HCTUTYTY iH(pOpMaIliitHO-1arHOCTHYHUX
cucreM HAY (mporoxoin Ne 5 Bix 10 tpasus 2017 p.)

InTerpoBaHi iHTesiekTyaabHi podororexHiuni kommiekcu (IIPTK-2017).

Jlecsita Mi>kKHApOHA HayKOBO-TIpakTU4YHa KoH(pepentis 16-17 tpaBus 2017 poky,
Kwuis, Ykpaina. — K.: HAYVY, 2017. — 314 c. (36ipka Te3)

MicTuth pe3yabTaTh HAayKOBHX, €KCIIEPUMEHTAIBHUX Ta TEOPETUUYHUX JOCIHIIPKEHb BUEHUX Ta
acIMipaHTIB.

Martepianun MOXyTb OYTH KOPHUCHHUMH HAyKOBHUM CIIBPOOITHMKAM, I1H)XEHEPHO-TEXHIYHUM
MpaliBHUKAM, acIipaHTaM Ta CTYAEHTaM CTaplIMX KypcCiB BY3iB, 1[0 CHEIalli3yIOThCsS B raimysi

aBTOMATH30BAHUX CHUCTEM YIPaBIIHHS POOOTOTEXHIYHMX KOMIUIEKCIB Ta MPOrPECUBHUX
iHpOopMaLiifHUX TEXHOJIOTIH.

© HauionanbHuii aBianiauii yaisepcurer, 2017

[IPTK-2017



IHerpenko M.A. AHai3 TaMBOBUMIPIOBATIBHUX MPUCTPOIB /11 BUKOPUCTAHHS 56
y OE3MUIOTHUX JITAIBHUX arapaTax CLUIbChKOr0CHOIapChKOTO MPU3HAYECHHSL.

Tpetsik B.B. Po3pobka yd00BUX MporpaMHUX KOMILUIEKCIB JIJIsI MIPOEKTY- 58
BaHHSI IMITYJIbCHUX TEXHOJIOT1M MPH BUTOTOBJICHHI CKJIAIHUX JUCTOBUX
JeTajnen.

®ecenxo C.B., llInoennknii B.FO. BcTtanosineHHst 0co01MBOCTENl BUHU- 61
KHCHHS CHCTeMAaTHYHO1 MOXuOKu BuMiptoBanb JIYCY B momi aii ynbTpas-
BYKOBOT'O BUIIPOMiHIOBaHHS.

CEKUIA 3. BumiproBajibHa TexHika. MeTpoJiorisi, cTaHIapTH3a- 63
uis Ta ceprudikanis
Sokotun Zh., Koshelieva O., Zubretska N., Fedin S. Improving the effective- 64
ness for evaluation of measuring systems without repeatability of measurement.
Suslov E., Nozhenko O., Mostovych A. Strain gauge measurement data 66
analyzing for flat wheel detection.

Zubretska 1., Fedin S. Linearization of the thermistor temperature dependence. 68
Be3gecinibHa O.M., Tpopumenko B.I., Uenrok JI.O. [Ipunycruma no- 70
XHUOKa BUMIPIOBAHHSI IIBUIKOCTI CKJIAAHUX HABITallIHHUX CHCTEM.

Be3secuinbnas E.H., Xunbuenko T.B. [ToxuOka Bij BIUTUBY IIYMIB Pi3- 73

HOTO NOXO/KeHHs IBOKaHanbHOro MEMC eMHICHOTO rpaBIMETpa.

Bbepeskin A.JL., Kydepos JI.II. OOuucieHHs NeHTpaIbHOI YaCTOTH MOJTY- 75
JHOBAHUX 32 YACTOTOIO CUTHAIIB.

bparnnens 1.0., Kononenko O.I'., Macrwopenko 10.0O. 3actocyBanHs 78
ONTUYHOTO METOY JiJIsi O€3KOHTAKTHOTO KOHTPOJIO T€OMETPii Ta Hajlaro-
JDKSHHS BEJIMKOTa0apUTHUX BUPOOIB.

BacineBcbkuii O.M., Ilpucs:xuiok B.B. [Iponenypa po3pooku metoqu- 80
KM BUKOHAHHS BUMIPIOBaHb.

Bitpyk P.O., lllep6ak JI.M. 3menmenns inrencuBHocTi mymiB EKI" cu- 83
THAJIIB 3 BUKOPUCTAHHAM MeTo i Aekomno3uiii EMD ta EEMD.

Bitpyk P.O., Hlep6ak JI.M. Meton BuzHauenns npunataocti EKI cur- 86
HaJTy JUTsl 1IarHOCTHKHU.

Topnonna 10.0., Haymenko H.A., beinokyp W.II. Ceprudukarmms nepco- 89
HaJjla TI0 KOHTPOJIIO HaNpsHKEHHO—Ae(hOPMHUPOBAHHOTO COCTOSIHUSI METaIIO-
KOHCTPYKLIMH.

I'pansk B.®., Kyxapuyk B.B., KBacuikos B.Il. Meton Ta 3aci6 marni- 92
TONPYKHOTO KOHTPOJIO MEXaHIYHOI KOPCTKOCTI BY3JIiB KOHCTPYKTHUBHUX
€JIEMEHTIB CUJIOBHUX EICKTPUYHUX MAITUH.

€pemenko B.C., fApemko HO.B. Meron BuzHaueHHs aemmdipyBaIbHIX 95
XapaKTEPUCTHUK TACHUKIB KOJUBAaHb 3QJTI3HUYHOTO TPAHCIIOPTY.

8 [IPTK-2017



UDC 621.317.1

STRAIN GAUGE MEASUREMENT DATA ANALYZING FOR
FLAT WHEEL DETECTION

Suslov E.! associate professor, Nozhenko O.2, research engineer,
Mostovych A3, head of a department
!National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Insti-
tute"; Kiev, Ukraine, suslovef@gmail.com
2\Volodymyr Dal East-Ukrainian National University; Severodonetsk, Ukraine,
nozhenko.olena@gmail.com
3Division “Research, construction and technological institute of railroad transport”,
Ukrainian Railways; Kiev, Ukraine, mostovich1520mm@gmail.com

Increase the speed of railroad transport requires implementation of new
methods and techniques of evaluation technical condition of rolling stock and in-
frastructure. One of the objects that have to be continuously monitored are wage
wheels. These parts of a railroad car susceptible to specific defect like pitting or
flat wheels. Significant expansion of the defects can lead to fatigue damages of
wheels and raised load on railways that subsequently tend to decrease safety levels,
damages of infrastructure and even to catastrophic consequences. In turn, early
discovery of mentioned defects helps to decrease costs of infrastructure maintain-
ing and also raise comfort of passenger transportations.

Today on Ukrainian railways the main methods of wage wheels monitoring
are based on visual inspection in maintenance depot, but the quality check is sensi-
tive to different factors. For example, due to bogie design specifics, only 75% of
the wheel can be visually monitored. [1]. The peculiarity of these types of defects
is their random appearance on the circumference of wheels. Results of inspection
also significantly relate on the qualification of quality engineer and surrounding
conditions.

Contemporary safety requirements and economical causes tend to develop-
ment automatic systems for wheel state monitoring during the rolling stock moving
through the testing areas situated in the different parts of railroad network. Main
principles of these devices based on the measurement of dynamic interaction fac-
tors between wage wheels and rails. Examples of these systems are Scalex WILD
(USA), Dafur (Germany), WCM (USA), GOTCHA (Netherlands) etc [2]. Primary
measuring methods of mentioned systems based on processing data usually ob-
tained from the strain gauge and acceleration sensors.

In spite of significant experience in research and development in the field,
there are open questions of increasing stability and reliability of defects detections.
One of the possible ways of reducing errors of defect detections is increasing the
number of analyzed parameters of the signals received from transducers that locat-
ed on the railroad. For obtained experimental data the test area on the rail was cre-
ated and equipped with strain gauge sensors.

During the test railroad car with imitations of real defects several times went
through the testing area on different speeds and load weights. Obtained data was
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collected and pre-processed. Fig. 1 shows fragments of signals obtained from the
same strain gauge sensor during the movement above it wheels with a) and without
b) a defect.
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Fig. 1 Output signal of strain gauge signals in time domain
a) wheel with the defect; b) wheel without the defect
As seen from the figure above defect influence on the sensor looks like
damped oscillations with frequency much higher then main component of the sig-
nal. Consequently one of the parameters that could help to sense the defect is the
energy in the part of frequency spectrum. Figure 2 shows two spectrums obtained
from signals on fig.21 by Fast Fourier Transform.
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Fig. 2 Frequency spectrums
a) wheel with the defect; b) wheel without the defect
For detecting signal distortions relates for chosen defect type in thesis pro-
posed to use factor based on calculated signals energy in the area of high frequen-
cies.

N
E=)a’
i=k

where a; — value of the spectral coefficient, i — number of current coefficient, k
number of coefficient relates to frequency used us lower border of calculating, N —
total number of coefficients.
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