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MOJIEJIOBAHHSA CUT'HAJIIB BUXPOCTPYMOBOI'O
AHAJII3BATOPA METAJIIB

Aopamosuu A. O., Iliooyonui B. O., K. m. H., Oou.
KIII im. Ieopa Cikopebkoeo, m. Kuis, Yxpaina

Inentudikaiii metaneBux 00’ €KTIB Ta BUSHAYCHHS iX XIMIYHOTO CKIIaqy 0e3
(b13MYHOTO MOUIKOMKEHHS caMOro 00’ €KTY € aKTyalbHOIO 3a/a4yero. Bona moxe
OyTu BUpIIIeHA pI3HUMU MeToaMH [ | |, HanmpuKIaa onTo-eMiCIHHUMH, pEHTTEHO-
(G0ypUCHEHTHUMH, XIMIYHUMH. OJTHUM 3 MEPCIEKTUBHUX HANIPSIMKIB € BUKOPH-
CTaHHS BUXPOCTPYMOBHUX METOAIB 11€HTU(]IKALIIT JO3BOJISIFOTE CTBOPUTH PaJioTe-
xH1YHY cucremy (PC), mo Mae MOKIIUBICTD 1A€HTU(IKYBATH METal, 3 SIKOTO BU-
rotoBiieHuil 00’ ekT kKouTpouto (OK) [2], Hanmpukiian BIAPI3HUTH MiJb Bij cpibiia
abo cranp BiA Hikento. Hamu po3pobiieHnii 1abopaTopHUl MaKkeT Takoro mpu-
cTporo. B BXiiHOMY KackajJl BUKOPUCTOBYEThCS (Ha30BUIA IETEKTOP, 3a (HOPMOIO
BUXIJTHOI'O CUTHAJTY SIKOTO MOHa ieHTudikyBaru ckiag OK.

[Iporiecam (opmyBaHHsS CUTHalIy BUXpocTpymoBoro mpuctporo (BCII),
OPUCBSYEHO Pl poOIT. byso 3anponoHoBaHO psij MoJeNeH, sIKi MOSACHIOIOTh BH-
HukHeHHs curnany BCII. Le mogens Knaynio bpyiuini, sika onucana B oro Jo-
KTOPCHKIiN aucepTaiii [3] Ta MoJieib, 0 PO3TISAAETHCS B TEOPli HEPYHHIBHOTO
KOHTpouTtO [4]. OnHak Hi 0J1HA 13 HUX B TIOBHIM Mip1 HE MOSICHIOKOTh MPUYUHU BH-
HUKHEHHA Ta popMy curHany Ha Buxoji ¢azoBoro aerekropa (D). B maniit po-
00Ti pO3MISIHYTI 0COOJMBOCTI BUHUKHEHHSI CUTHAITY Ta MPOIMOHYETHCS MOJEIb,
sIKa JI03BOJISIE€ ONKUCAaTy CUTrHaIM Ha Buxoi DJI.

Posrasemo nporiecy, 1o Bin0yBatoThes npu ckanyBanHi OK anteHHoro cu-
ctemoro PC, Ta nepeTBopeHHs, 5Kl BiIOYBalOTHCS B BXIAHUX KacKajax BHUXPOC-
TpyMoOBoOro anainizatopy metams. [Ipu BinmcytHocTi OK B 30HI1 1ii aHTEHHOT cHC-
TEMU Ha MpUMaIbHy aHTEeHY BiJl TIepeaaBaIbHOI HABOJIUTHCS JIUIIIE CUTHAJ Yac-
TOTOIO ®. AMILIITYyla HABEJICHOTO CUTHAIY MOCTIHHA 1 3aJICKUTh JIMIIE Bl B3a€e-
MHO1 IHIYKTHBHOCT1 MK aHT€HaMH. MUTTeBE 3HAaUEHHSI HAIIPYTU Y NPUUMAaIIbHIM
anteHi U, =U, - cos(oo : t), ne U,, — aMIuliTy1a CUTHAITY, 010 HaBOJHUTHLCS B aH-

TeHi npu BiacyTHOCTI OK B 30H1 /ii aHTEHHOI CHCTEMU.

ko meraneBuit OK pyxaeThbcst mapaneabHO aHTEHHIM CUCTEMI Ta MepeTu-
Hae 11 B3I0BXK OCI, 1110 IPOXOJUTh Yepe3 IIEHTP CUCTEMH, TO CHUTHAJ Ha BUXO/II
MpUIMaTbHOI aHTEHH 3MIHIOE BITHOCHO CUTHAITY BUIIPOMIHIOBAHOTO TIepPEIaBab-
HOIO aHTEHOO a3y Ta aMILIITy1y, TOOTO BiAOyBa€eThCs aMILTITYHA Ta ¢a3oBa
MOAyJIAIiil curHainy. bynemo BBakatw, 110 B MepuioMy HaONMKEHH] 3aKOH 3MIHU
¢da3u Ta ammiTyau JiHIAHUKA 1 € QyHKII€0 yacy. [HPOpMaTHBHOIO O3HAKOIO €
3MmiHa (a3u. 3MiHa aMIUIITYu CUrHaIy BHachiaok pyxy OK — ue npouec nozaa-
TKOBOI aMIUTITYAHOI MOJTYJISILIT CUTHAITY, [0 BUBHAYAETHCS JIIHIMHOKO IIBUAKICTIO
nepeminieHHss OK Mik BUTKaMu IpUIIMaNbHOL Ta epeIaBalbHOI aHTEH.

MuTTeBe 3HAUEHHSI CUTHANYy B NPHUIMabHOI aHTE€HI MOXE€ OyTH 3alUCaHO
SIK:
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V
V.=V 1| osfor-0(0)

ne ¢(1)=Quoq +AQ-1, @, — MOUATKOBE 3HAUCHH 3CyBYy (asu, AQ — KpOK

3MiHU TTO4aTKoBOI (a3u, V' — miHiliHa mBHAKICTh pyXy OK B3/10BX BUTKIB aH-
TEHH, L — BIJICTaHb MiX MPUIMAILHOIO Ta ITepeIaBaIbHOI0 aHTCHAMH. 3HAYCHHSI

(p(t) 3MIHIOETHCS Y J1anas3oHl B @, A0 @, .., 1€ @, .. — MaKCHMMaJlbHE 3Ha-

YEHHS 3CYyBY IIOYaTKOBOI (ha3u.
Curnan U, nogaeTbcs Ha OAMH 13 BXOJAIB CUHXPOHHOIO (pa30BOro AETeK-

topa [5]. [lepmuMm etanom mpu MojentoBaHHI OyJi0 BU3HAUYEHHS MOYATKOBOTO
3CcyBYy Qa3 @, Ta HOro MakCUMaJbHOIO 3Ha4eHHA @, .. . BoHM Oynn excriepu-

MEHTaJIbHO BUMIPSIHI JJI JESKUX MaTepiaiiB 3a JOMOMOI00 JIaA0OpaTOPHOIO Ma-
kety PC. 3nauenHs 3cyBy (a3u B cUrHaJIl Ha BXOJ1 CHHXPOHHOIO JIETEKTOpa Bij-
HOCHO OIOPHOT0 CUTHANY, SIKUM € CUTHaJl B MepeJaBajibHIA aHTEH1 CKJIaJatoTh:
qutst Mijit — 0°...—120°, nst tutany — 0°...72°. Jlaini 3a 101OMOroro nakery rnpu-
KJIagHUX nporpaM Matinab OyB 3M0/ieTbOBaHUIM CUTHANI HAa BUXO/I1 (pazoBoro je-
TekTopa. Ha puc.l mpeacTaBieHi TEOpETUUHO pO3paxoBaHi (IITPUXOBA JIiHINA) Ta
EKCIIEpUMEHTAILHO OTpUMaHi (cyuiabHa JiHig) curHanu s OK BurorosimeHux
13 IUX MaTepiaiiB.
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Pucynok 1. Curnanum na Buxoai @/, orpumani TeopeTHuHO (IITPUXOBA JIiHis)
Ta eKCIepUMEeHTaNbHO (cyuiabpHa miHis) s OK 13 a) mini Ta 6) THTaHy.
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[Toganeia oOpoOka curHaidy MNpPoOBOJMIACS METOJaMHU 3alPOINIOHOBAHUMU
B [2], 1110 103BOJIAIOTH 1IEHTU(IKYBATH METaJ, 3 SIKOTO BUTOTOBJIEHO 00’ €KT KOH-
TPOJIIO.

Takum yMHOM, 3aMPONOHOBAHA MAaTEMaTUYHA MOJIENb J03BOJISIE OTPUMATH
CUTHAJIM Ha BUXOJ1 (Pa30BOro JAETEKTOpa BUXPOCTPYMOBOI PaJiOTEXHIYHOI CHC-
TeMU OJU3bK1 32 POPMOIO 10 EKCIEPUMEHTANBHO 3HATUX JIJIS 3pa3KiB, BUTOTOB-
JICHUX 3 THX K€ MaTepiajiB, O PO3TIISIATUCS MPU MOJICTIOBAHHI.
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AHoTauist

HaBonsaTbcst pe3ysibTaTt MOJCIIOBAHHS CUTHATY Ha BUXOJ1 (ha30BOT0 IE€TEKTOpa BUXPO-
CTPYMOBOTO IPUCTPOIO 1A i1eHTU(Dikamii MeTaniB. [IopiBHIOIOTbCS pe3yIbTaTH MOIEIIOBAHHS
CUrHally 3 CKCIICPUMCHTAJIbHO OTPUMAaHUMU CUT'HAJIaMH.

Kiro4oBi ci10Ba: BUXpOCTPYMOBUI IepeTBOPIOBAY, paAiOTEXHIUHI CUCTEMHU BUSBJICHHS
Ta BUMIPIOBAaHHS, MaTeMaTUYHE MOJIEITIOBaHHS.

AHHOTAIUA
[IpuBonsATCS pe3ynbTaThl MOACTUPOBAHUS CUTHANIA HAa BbIXO/1€ ()a30BOr0 JETEKTOpa BUX-
PETOKOBOTO yCTPONCTBA MAeHTU(UKAIMU MeTaioB. CpaBHUBAIOTCS PE3yJIbTaThl MOJCIHPO-
BaHMS CUTHAJIA C YKCIIEPUMEHTAIBHO MOJyYCHHBIMU CUTHAIAMH.
KiroueBble c10Ba: BUXPETOKOBBIN TIPeoOpa3oBaTelib, paHOTEXHUIECKUE CHCTEMBI 00-
Hapy>KCHHs 1 U3MEPEHUS, MAaTEMAaTHICCKOE MOJICTTUPOBAHHE.

Abstract
The results of the modeling of the signal at the output of the phase detector eddy current
device for identification of metals are presented. The results of signal simulation are compared
with the experimentally obtained signals.
Keywords: eddy current converter, radio engineering detection and measurement sys-
tems, mathematical modeling.
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