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The eddy current nondestructive testing of metal products is widely used in various industries.
There are eddy current control techniques takes a significant place in energy sector. Current work
presents the eddy current flaw detection system. Implementation of this eddy current flaw detection
system will solve a wide range of problems of eddy current flaw.

BuxpoctpymoBi  MeTOIM  HEpYWHIBHOTO  KOHTPOJIO  METaJeBUX BHUPOOIB, IIHUPOKO
3aCTOCOBYIOTBCS B PI3HUX Tally3sX MMPOMHCIIOBOCTI - B METAIyprii, MaIIMHOOY/TyBaHHI1, CHEPTETHIII,
Ha PI3HUX BUAAX TpaHCHOPTY (y TOMY 4yHcii, TpyOonpoBigHomy Ta iH.) [1]. Lle moB's13aHo 3 TakumMu
IepeBaraMu BUXpPOCTPYMOBOI'O METO/ly KOHTPOJIIO, IK BUCOKA IIBUJIKICTh Ta TOYHICTh BUMIPIOBaHb,
OE3KOHTAKTHICTIO METOAY, BHCOKa 4YYyTIMBICTb SK JO CTPYKTYpHHX, Tak 1 (a30BUX
HEOJHOpiHOCTel MaTepianiB Ta iH. [2]. BuxpoctpymMoBuii METO MIMPOKO BUKOPUCTOBYEThCS IS
BUSIBJICHHS TPIIIMH, KOPO3ii Ta iHImMX Ae(eKTiB B MPOBiIHMX MaTepianax [3].

Jlo HemosikiB BUXPOCTPYMOBOTO METOAY MOXHA BIJHECTH T€, IO TOYHICTH OLIIHKHU
reOMETPUYHUX NapameTpiB aedekTiB oOMexxeHa psaoM (akTopiB, TAKKX SIK: BEIMIUHA 3a30pY, CTaH
noBepxHi, Gopma nedekty i foro posramryBaHHsA. Takok MpHU MPOBEACHHI PYYHOTO KOHTPOJIO
3HaYHHUI BIUTUB Ha MOXMOKY pe3yJIbTaTiB BUMIPIOBaHb TTMOWH Je(EKTiB BIUTUBAIOTH TaKi pakTopu
SK: KpalloBUH e(eKT, 3MiHa KyTa HaXxWjy IepeTBOPIOBAayYa, HasBHICTh HEMPOBITHOIO 3a30py MiXk
BUXPOCTPYMOBHM NEPETBOPIOBAYEM i KOHTPOJIHOBAHOIO TOBEPXHEIO, BIPUB MEPETBOPIOBAYA BiJl
MIOBEPXHI, JOKaJbHA 3MiHA IIOPCTKOCTI i KPHMBHM3HM MOBepxHi Ta iH. [4]. TuM He MeHII TeXHI4Hi
3ac00M BUXPOCTPYMOBOI Je(EeKTOCKOIi MeTaleBUX BUPOOIB 1 MaTepiaiiB 3a0e3MeuylOTh BHUCOKY
MPOJIYKTUBHICTh 1 HAAIMHICTh 3aBISKH 3aCTOCYBAHHIO Cy4YacHOi €JeMEHTHOI 0a3u Ta 1udpoBoi
00poOku nanux [5].

BaxuBe Mmiciie BUXPOCTPYMOBHMH KOHTpOJIb 3aiiMae B eHepreTuii. OHIEI0 3 OCHOBHHUX
mpo0JieM B CHEProMalimHOOYIyBaHHI € 3a0e3NeYeHHS HAIIHHOCTI Ta JOBTOBIYHOCTI CITYXOH
JeTtaneil 1 By3JMB PpI3HUX €JIEMEHTIB eHepreTMyHoro obOmagHaHHsa. [[ns mporo HeoOXigHO
3aCTOCOBYBATH MPOMUIAKTHYHI 3aX0/I1 1 CBOEYACHO 3aMIHIOBATHU JI€TaJIl 1 BY3JIH, SIK1 BIIMIPAIIOBAIH
cBill pecypc. 31 30UIbLIEHHSIM TEPMiHY eKCIUTyaTallii Ta HaOJIMKeHHI Horo 10 pecypcHoOro, Bce
OUIbII aKTyaJIbHUMU CTalOThb NUTAHHS BHSBJIEHHS Je(EKTIB CYLUIBHOCTI 1 NPOTHO3YBaHHS
3aJIMIIKOBOTO pecypcy Mo (akKTHYHOMY CTaHy MeTaly B HalOUIbIl HaBaHTaXeHHUX By3nax. Jlo
BHCOKOHABaHTAKEHUX 1 JOCUTh BAXKJIMBHUX E€JEMEHTIB yCTAaTKYBaHHS BIAHOCATH TpyOu. IcHyroui
METOM 1 3acO0M HEPYHHIBHOIO KOHTPOJIO HE 3aBXKAM 3a/I0BOJBHSIOTH MOBHOIO MIPOIO CyYaCHHUM
BUMOI'aM I1[0JI0 ONEPAaTUBHOCTI Ta JOCTOBIPHOCTI OIIIHKM CTaHy MeETajay TpyO, 4acTo BIACYTHIN
KOMIUIEKCHUM MiAXiJ, II0 BKJIIOYAE€ OLIHKY CTaHy MeTaly 3a Horo ¢i3uKo-MexaHIYHUMHU
XapaKTepUCTHKAMHU, SKi TOB’s3aHI 3 3AJUIIKOBUM PECYpCOM Ta 3 BHSBICHHS 3 NPUHHATHOIO
HMOBIpHICTIO HaMOLIBII XapakTepHUX NeQEKTIiB, 110 PO3BUBAIOTHCS B IpOLECi eKCIulyartarii. Y
3B'I3Ky 3 [HMM, PO3pOOKa HOBUX OUIbII €PEeKTHUBHUX CIOCOOIB 1 3acO0IB I OIIHKH CTafiit
nerpajanii MeTany 1 BHUSBJICHHS HaHOUIbII XapaKTepHMX Ta HeOe3neuHuX AedeKTiB B Impoleci
eKCIUTyaTalii TpyO € aKTyaJbHUM 3aBIaHHsIM [6]. OJHUM i3 KPOKiB 110 BUPILICHHIO JaHUX 3ajad €
PO3po0Ka CydacHUX CUCTEM BUXPOCTPYMOBOI J€(PEKTOCKOMII.

[cHytoTh pi3HI TEXHIYHI pIMIEHHS IO [0 BHPINIEHHS IIOCTAaBJIEHOI 3ajayi, HalpHUKiIaa
[7-8] Ta iH., ajie BOHM MalOTh PsIJT HEJOJIKIB, TAKUX SIK: HU3bKUH TUHAMIUHHI Jiaria30H, BiJICYTHICTb
KOMIIEHCAI[ll MOYaTKOBOIO CHUTHAldy 3 IHAYKTHMBHOIO ceHcopa Mo ¢a3i Ta aMIUITyIl, HHU3BKY
TEPMOCTaOUIBHICTb, 3aBaI0CTIHKICTh, TOUYHICTh BUMIPIOBAHHS Ta YYTJIMBICTh MPUJIAAY, BIICYTHICTh
MIPOTOKOJIFOBAHHS JAHUX SIK B peaibHOMY 4aci Tak 1 3aranoM. Tomy Oyiio BUPIIIEHO BIOCKOHAIUTH
BIJIOMI MPHUJIA/IM Ta MEPETBOPUTHU iX B CUCTEMY, IIJISXOM BBEAECHHS HOBHUX OJIOKIB, IO JO3BOJHTH
CTBOPUTH KOMIIEHCAIlII0 NTOYAaTKOBOTO CHTHAlTY 3 IHAYKTHBHOI'O CeHcopa mo a3l Ta aMIUTITY/I,
MIIBUINATHA JTUHAMIYHUHN Jlana3oH, TEPMOCTa0IbHICTh, 3aBaI0CTIMKICTh, TOUHICTh BUMIPIOBAHHS Ta
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YYyTJIUBICTh MpPHUJIAAY, @ TAaKOX CTBOPUTH IMPOTOKOJIOBAaHHSA JaHUX SK B peaJbHOMY dYaci TaK 1
3arajom.

Ha Puc.1 mnpencraBmena pospoOiieHa CTPYKTypHa CXeéMa CHCTEMH BHXPOCTPYMOBOI
nedexrockomii. CucrteMa BHUXPOCTPYMOBOI Je(EKTOCKOMIT CKIAJAEThCS 3 HACTYIMHHUX BY3JIiB:
onopHUil TeHepatop 1, mepmuii CHHTE3aTOp YacTOTH 2, OPYTrHUil CHHTE3aTOp YacTOTH 3, MEpPUIMA

bimbTp  HWXKHIX  YactoT 4, aApyruid  GUIBTp — HWKHIX ~ 4YacTOT 5,  NEpeTBOpIOBaY
Harmpyra - CTpyM 6, BUXPOCTPYMOBHI  IepeTBOproBaya 7, normepenHii  migcuioBay 8,
nudepeHIi AN migcuarosad 9, OCHOBHUI migcuaosad 10, udpo - aHaJIoroBUi

neperBopioBau 11, mikpokonTposiep 12, nepconanbuuit koM 1otep 13.

Ob{10F{11}412

alls L

Puc. 1. Cucrema BUXpOCTpyMOBOI J1e(heKTOCKOTTii.
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Cucrema BUXpPOCTPYMOBOI J1e(EKTOCKOMil TMpaIfoe HACTYIMHHM YHHOM: 3a JOIOMOTOIO
MiKpOKOHTpoJiepy 12 dhopmyeTbcsi KOMaH/Ia KepyBaHHs MEPIIMM CHHTE3aTOPOM YacTOTH 2, SKHM
TeHepyE aHaJIOrOBUI CHTHAJ BIANOBITHOI YacTOTH 1 Yepe3 Mepui (UIBTP HIKHIX YacToT 4,
chopMoOBaHMIl cUTHAN MOCTyHae Ha BXiJ MepeTBopioBaya Hampyra-cTpyM 6. Ilicig BinmoBigHOTO
MEPETBOPEHHS CUTHAJ TOTPAIUIIE HAa BUXPOCTPYMOBHH TEpeTBOpIOBadYa 7, SKHHA B3a€EMOJIE 3
00’exToM KOHTpouto. [licis B3aemoii 3 00’€KTOM KOHTPOJIFO BUMIPIOBAHUN CHUTHAJI MOTpAIUIsie Ha
BXiJ] TONepeHboro mijcuioBaya 8. Ilicist mijgcuiIeHHS OTPUMAaHWKA CHTHAJI IOCTYIAE HA BXIiJ
mudepenuiiHoro miacuwioBava 9. Ha apyruit BXin audepeHuifHoro miacuitoBada 9 yepes apyrui
GUIBTp HWKHIX YacTOT 5 TOJAETHCS CUTHAN 3 JIPYTOro CHHTE3aTopa YacTOTH 3, KM CTBOPIOE
HEOOX1IHMI 3a piBHEM, (a30l0 Ta YaCTOTOK CHUTHAJ, BIAMOBIIHO 10 KOMaHId MiKpOKOHTposepa 12
1 K10 00’ €KT KOHTPOJIO Oe31eeKTHUI Ha BUXO i HU(EPEHITIITHOTO MMiICHITFOBaYa MU OTPUMYEMO
HynbOBUH curHai. [licas mpoXoKeHHsI CUTHAIB 3 BUXPOCTPYMOBOTO MEPETBOPIOBAYA Ta CUCTEMU
KOMITeHcaIlil yepe3 audepeHiiamii miAcuioBay 9, BiH MoTparuisie Ha OCHOBHUH mijacuiaoBad 10, i
TICHs MiACKUIICHHS OIU(POBYETHCS 32 JOTIOMOTOIO (PO - aHATOTOBOTO MepeTBoproBava 11, skwuii
KEPYEThCS MIKPOKOHTpOJIepoM 12 Ta HagxoIuTh 10 MIKpOKOHTposepa 12, ne BigOyBaeThCs
nepBUHa 00poOKa OTpUMaHOi BUMIPIOBAJIbHOI 1H(OpMAIIil siKa Jali HepeaaeThes Ui MOJANIbIIOr0
OTIpaIlfOBaHHS, Bi3yali3allli, IHTepIpeTallii Ta MPOTOKOJIOBAHHS JaHUX SIK B pEabHOMY Yaci TakK 1
3arajioM J10 IepcoHanbHOro Komm torepa 13. Ha ocHOBI BuIlle 3ampoIroOHOBaHOI i€l po3po0IieHol
CHUCTEMH BHUXPOCTPYMOBOI AeQeKTOCKoIii, OylI0 OTpUMaHO MaTeHT YKpaiHM Ha KOPUCHY MOJEb
[9].

Peanizanis po3po0sieHOT CUCTEMH BUXPOCTPYMOBOI JNe(PEKTOCKOMII JO3BOJUTH BUPILIYBATH
IIMPOKE KOJIO 3a7]a4 BUXPOCTPYMOBOI A€(PEKTOCKOITIi.
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Abstract. One of the main parameters characterizing the technical condition of the metal
constructions are the presence or absence of defects such as discontinuity in welds. Critical for
decision-making, here is the information about the type of defects. The phased array technology
was presented as a unique method for identification, parametrization and type of defect
determination.

One of the main parameters characterizing the technical condition of the metal constructions
are the presence or absence of defects such as discontinuity in welds. Critical for decision-making,
here is the information about the type of defects - cracks are dangerous because of the possibility of
growth, while volume defects with permissible dimensions aren't so dangerous.

At the current stage of scientific development the main task is not only the identification of
objects, but also to determine their type and size, to evaluate the remaining life of these objects and
evaluate the technical condition of metal. Most methods give only information about the defect
presence, and not its type and size.

Therefore, the burning problem is the issue to develop a new technology that will help to get
all the necessary information about the defects of welds during its diagnostics.

According to [1.2] the most convenient and affordable method for the quality control of
welded joints of structures is ultrasonic inspection. High sensitivity, safety of use, and efficiency of
the ultrasonic method describes it as the most competitive among.other NDT methods.

Analysis of the individual characteristics of the signals A-scan obtained from defects is
rather laborious process and requires much time. Therefore there is a need for additional signal
processing application. Previous studies have shown the feasibility of such an approach with the use
of artificial intelligence algorithms for solving pattern recognition defects [3]. In addition, foreign
literature confirm such findings. Additionally, a method that involves the separation of certain
characteristics of the video signals from defects in neural networks has been implemented.

Conventional ultrasonic detection has only one display mode, image is not intuitive, and
noise signal obvious, complex shape workpiece is hard to detect, to achieve a qualitative judgement
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