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HamionabHMI TEXHIYHUHN YHIBEpCUTET «XapKiBCHKHMA MO TEXHIYHAN THCTUTYTY
KwuiBchKkrii HAITiOHATLHUHN YHIBEPCUTET TEXHOJIOTIH Ta TU3aiHy

BE3KOHTAKTHUI METO/l TPUITAPAMETPOBOI'O
BUMIPIOBAJIBHOI'O KOHTPOJIIO ®I3UKO-XIMIYHUX
XAPAKTEPUCTUK 3PA3KA ®EPOMATHITHOI PIITUHU

Mema. Memoio cmammi € 00CHIONCEHHA Memoody mMpUnapamemposo20 KOHMpPomo 3pasKa
bepomacnimnoi piounu, peanizayis K020 30iUCHIOEMbCSL HA OCHOBI BE3KOHMAKMHO20 MPAHCHOPMAMOPHO20
enekmpomacHimnoeo nepemsoprosaua (TEII) 3i 3paskamu gepomacHimuux piouH y no63008HCHbOMY
MAZHIMHOM) HOJI.

Memoouka. Buxopucmauna memoouka OOCHONCeHHs 3pa3Kie ¢hepomacHimuoi piounu nio yac
peanizayii mpunapamemposoco eieKmpoMacHImMHO20 Memooy GUMIPIOBATILHO20 KOHMPOJIO QI3UKO-XIMIYHUX
Xapaxmepucmux gepomacHimuux pioun Ha ocHogi mennosoco TEII.

Pesynomamu. /locniodceno mpunapamemposuil mMemoo GUMIPIOBATIbHO20 KOHMPOI BIOHOCHOT
MAZHIMHOT NPOHUKHOCII Ly, RUMOMOI elekmpuyHoi nposionocmi o i memnepamypu t 3paszxa gpepomacnimuoi
PIOUHU, WO KOHMPOTIOEMbCS, HA OCHOBI GUMIDIO8ANbL MA AHANI3Y CUSHANIE MENi08020 Oe3KOHMAKMHO20
mpunapamemposozo TEII

Haykosa nosusna. Pozsunymo meopemuuni ocnHou pobomu 6e3konmaxmuozo menniogozo TEII 3i
3paskom  hepomazHimHol piOuHU HA OCHOGI peanizayii Mpunapamempogozo Memoody SUMIPIOEATbHO2O0
KOHMPOAIO MASHIMHUX, e1eKMPUYHUX | MeMNepamypHux napamempis.

Ilpakmuuna 3nauumicms. Peanizayis 3anponoH08aH020 Mpunapamempo8o2o Memooy Ha OCHO8I
besxonmaxkmuoco mennosoeo TEII 30iticnioembes 3a015 NOONepayiino20 KOHMPONO Qi3UKO-XIMIYHUX
Xapaxkmepucmux MAasHimHUX pioux ni0 uyac iXHbO20 B6USOMOGNEHHA | eKchayamayii 3 Ypaxy8aHHAM
PAYIOHALHUX KpUMepiie AKOCHI.

Knwuogi cnosa. pepomaznimua piouna, Qizuxo-XiMiuHux Xapakmepucmuxu, 0e3KOHMAKMHUL
nepemeopro8ay, KOMNOHEHMU CUSHALIB, MACHIMHA NPOHUKHICMb, NUMOMA eleKMPUYHA NpOGIOHICMb,
memnepamypa, aicopumm peanizayii, noonepayitiHui KOHMPOAb 3pa3Ka, MpUnapamemposull Memoo
BUMIPI0BATBLHO20 KOHMPOJIIO.

Beryn. Ha choronmHi, BakiauBe 3HA4YeHHS HaOyBa€ pO3BUTOK METOMIB Ta TPHUCTPOIB
KOHTpOJTIO (PI3UKO-XIMIUYHUX TMapaMeTpiB ¢epoMarHiTHEX piauH. CTBOpPEH1 y CepelrHI MUHYIIOTO
CTOpIYYS OJHOMAPAMETPOBI METOAM KOHTPOIIO MArHITHHX, EJIEKTPHYHUX 1 TeMIlepaTypHHUX
napametpiB pepomarnitTHux pinuH [1-3], mopsia 3 6e3cyMHIBHMMU NepeBaraMu: MpoOCTOTa CXEMHHUX
peaiizaniii, MOpiBHIHO HU3bKI BUTPATH IIiJl YaC BUMIPIOBaHHA ()i3MKO-XIMIYHUX MapaMeTpiB, MalIH
CYTTEBUI HEJONIK, SKUN MOB’SI3aHO 3 HEBHCOKOIO apaMEeTPHUYHOIO HAIIHHICTIO, 110 Y CBOIO Yepry,
MPU3BOJIUTE 10 3MEHIICHHS MDKOIEpAIlIMHUX IHTEPBAIiB, MPHU I[bOMY HAIIMHICTH BIIMOBITHUX
MPUCTPOIB MaJia TEHACHIIIO 0 3HWKEHHS, HE3aJIeKHO BIJl IXHBOI ekcruryararii. Jlo HemosikiB
ICHYIOUMX OE3KOHTAKTHUX METOIB, TaKOX CJiJ BIJHECTH HHU3bKY BIPOTIIHICTH KOHTPOJIIO,
IHCTpyMEHTaJIbHA CKJaJ0Ba SKOI 3MCHIIYETHCS 32 PAaxXyHOK BHHUKHEHHS JIOCTaTHHO CYTTEBUX
3Ha4eHb CYMapHOI MOXMWOKH BUMIPIOBaHb (PI3MKO-XIMIUHUX MapaMeTpiB GepoMarHiTHuX piauH. B
[IbOMY HAIpsIMi Ma€ BAXKJIMBUI TEOPETHUYHHUI 1 NMPaKTHYHUM 1HTEpeC CyMICHUI BUMIipIOBAaJIbHUN
OararonmapamMeTpOBU KOHTPOJIb MPOMHCIOBUX PiWH, METOJAMHM, peali3alis SKUX 311HCHIOETbCS
Ha OCHOBI €JIEKTPOMArHITHHUX nepeTBoproBaviB [4-9]. [lepeBaramMu eneKTPOMAarHiTHUX METOJIB Ta
3ac00IB KOHTPOJIO € MiJABUIICHHS BIPOTIAHOCTI KOHTPOIIO 3a PAaXyHOK 3MEHIICHHS 3HAYCHb
CyMapHOi MOXHUOKH BUMIPIOBaHb, MPOCTOTA CXEMHUX peajtizalliii Ta GyHKIN mepeTBOPEHHS, BUCOKA
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HAAIHHICTh Ta YYTIUBICTh MPUCTPOIB (Y TOMY YHCII 1 aBTOMAaTU30BAHUX ), MOYKJIMBICTh BU3SHAYCHHS
€JEKTPOMArHITHUX Ta (PI3UKO-XIMIYHUX mMapaMeTpiB (HEpOMArHiTHUX PIAUH 3a JIOMOMOTOIO SIK
CYMICHUX TaK 1 CEJIEeKTHMBHUX 3aco0iB. Y 3araJbHOMY BHIIQJKy, OCHOBHHMH (i3MKO-XIMIYHUMH
napameTpamMu (EpOMAarHiTHUX PIiJIMH € HaMarHiueHiCTh |, BIJHOCHA MarHiTHa TPOHUKHICTH L4,
MUTOMUI eJIeKTpUYHU omip P 1 Temrneparypa t.

TakuMm 4YMHOM, BUHUKAE BaXJIMBA HAYKOBO-TIPAaKTUYHA MPOOJIeMa, CYTHICTh SIKOT MOJISTaE y
MOJAIBIIOMY PO3BUTKY OE3KOHTAKTHHUX METOMAIB Ta IMPHUCTPOIB ENEKTPOMArHITHOIO KOHTPOIIO
¢bi3uko-XiMiYHUX TapaMmeTpiB (pepomarHiTHuX piauH. [Ipu oMy, ocoOnuBe 3HaueHHsS HaOyBae
JOCITIJDKEHHSI OCE3KOHTAKTHUX METOIB Ha OCHOBI TPaHCHOPMATOPHOTO E€IEKTPOMArHiTHOTO
nepetBoproBada (TEII), mo oOymMOBI€HO BITHOCHUM CHPONICHHSM (YHKIIH TIEPETBOPEHHS Ta
BIJICYTHICTIO BIUIMBY Ha PE3YJIbTAaTH BHMIPIOBAILHOTO KOHTPOJIIO TEMIEPAaTypHOI MOXHOKH, sKa
BUKJIMKAHA 3MIHOKO 3HAUCHHS OMOpY HamarHiuyBaibHOI KOTymiku [4]. Cniag BU3HAUMTH, IO HA
ChOTOJIHI, NPAaKTUYHO HE JOCIIPKEHO eJIEKTPOMArHiTHI METOAM JJIs KOHTPOJIIO MapaMeTpiB
(dbepomMarHiTHUX piauH MmWUpoKoro acoptumenty Ha ocHoBi TEIl. Hemae manux Takox, 100
ocobmuBocteir pobotu TEIl 31 3paskamu ¢epoMarHiTHOI piAWH, PI3HUX KOHLEHTpAIii, sKi
M1JAaI0ThCSl HArpiBaHHIO Y MPOIIECi KOHTPOJIIO, TP I[bOMY BU3HAUEHHS TEMIIEPATypu Mae Ba)JIUBE
CaMOCTiffHE 3HA4YEHHS, OCKUIBKHM TEPMO3AIC)KHUMH SIBISIOTHCS HE TUIBKH EJIEKTPOMArHiTHI
rapamMeTpH PiJIMHUA, 10 KOHTPOIIOETHCSA, a ¥ 1HIN (PI3MKO-XIMIYHI XapaKTEPUCTUKH, HAMPHUKIIA],
eexTrBHUI KOEDILIEHT B A3KOCTI #,¢, KOEPILIEHT TEIUIOMPOBITHOCTI ), KOEMIIEHT TEIIOEMHOCTI
C, Koe(iIieHT MOBEPXHEBOTr0 HATATY J. Bcel 1 mapameTpu, 103BOJSAIOTH 3/11HCHIOBATH OIIIHIOBaHHS
SAKOCT1 (pepOMArHiTHUX PiJIMH M1l 4aC BUTOTOBJICHHS i €KCIUTyaTallii.

IloctaHoBKka 3aBAaHHA. TakuM YMHOM, METOI0 pOOOTH € JOCTIUKEHHS METOay
TPUIIAPAMETPOBOTO KOHTPOJIIO 3pa3ka (pepoMarHiTHOI piAMHU, peai3alis SKOro 3IiHCHIOEThCS Ha
OCHOBI TEIUIOBOTO OE3KOHTAKTHOTO TPaHC(HOPMATOPHOTO EJIEKTPOMArHITHOTO IIepeTBOpIOBaya
(TEII) 31 3pazkamu (hepoOMarHiTHUX PiUH y MTOB3J0BKHHOMY MarHiTHOMY ITOJTI.

Jlnst mocsATHEHHS METH HEOOX1THO BUPIIITUTH HACTYITHI 3aBJaHHS:

1. JlocaiaguTy aJropuT™M KOHTPOJIIO MarHiTHUX, €ICKTPUYHHUX 1 TEMIEPATypPHUX MapamMeTpiB
3paszka (hepoMar”iTHOI piTUHHU.

2. HaBecTH OCHOBHI CIIIBBIIHOIICHHS, SKI ONHUCYIOTh peajizaiiio O0e3KOHTaKTHOTO
TPHUIIAPAMETPOBOTO METOTY KOHTPOJIIO TTapaMeTPiB Ly, P 1 T pepoMarHiTHUX piauH.

PesyabTraTn pociaimkeHnsi. CKOPUCTaBIIMCh pe3yiabTatamMu poditT [1-9], mami HeoOXigHO
JOCIIIATA QJITOPUTM peaitizailli Oe3KOHTaKTHOTO TPHUIIAPAaMETPOBOTO METOMY BUMIPIOBAIBHOTO
KOHTPOJIIO MAarHiTHUX, €JIEKTPUYHUX Ta TEMIIEpATypHHUX MapameTpiB dhepomaruitTHoi piguuu. Cring
BU3HAYHTH, 1110 3aCTOCYBAaHHS BiJJOMUX BUXOPOCTPYMOBUX MeToJiB, Ha ocHOBI TEII, siki 3acHOBaHO
Ha 3anekHoCTIX pisHuieBoi EPC Ey; Ta if pa3oBoro kyra 3cyBy ¢, [5], mpu3BoanuTs 10 0OMeXeHHS
ACOPTUMEHTY MAarHITHUX PiJMH, 0 KOHTPOJIOIOTHCS, OCKUIBKH BHUMIPIOBAIBHHN KOHTPOJIb
MarHiTHUX, €JEKTPUYHUX Ta TEMIIEpaTypHHX MapaMeTpiB, CYTTEBO YCKJIAJHIOETHCS 3a PAXyHOK
IT1IBUIIICHHS 3HAYCHb arapaTypHUX MOXHOOK BUMIPIOBaHb, sIKI TIOB’SI3aHO 3 HEJAOKOMIICHCAITIEIO Ta
nepekoMneHcaitieto. [Ipu npomy, BusHadeHHs cymapuoi EPC Ey ta ¢a3oBoro kyra 3cyBy ¢ [5],
HaJa€ 3MOTY MiABUIIUTH 1HCTPYMEHTAJIbHY CKJIQJIOBY BIPOTITHOCTI KOHTPOJIIO TapaMeTpiB f4, P 1t
(dhepoMarHiTHUX piIMH (BpPaxOBYIOYH, IO JOCHIKYIOTHCS (DePOMArHiTHI PIAMHM, SKI MAIOTh Mai
PO3MipH YaCTHHOK (pepOMarHeTika, IM0 MEPEIIKOHKAE OCITaHHIO YaCTHHOK). Y JaHOMY BHIIAKY,
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BIUIMB CUJIOBUX TpaBITallifHUX TOJIB, € MOXJIMBUM HE BpaxOBYBaTH, TOMY IO BCl YacCTKU
BpPIBHOB@)XXYE B’SI3KICTh PIJUHU, Y CBOIO YEpTry, BIAIEHTPOBaHA CHJIA, BPIBHOBAXKYETHCS CHIIOKO
TSOKIHHS (DepOMAarHiTHUX YaCTHHOK y OJHOPiAHOMY MarHitHomy moumi [5]. Ciix Bu3HA4YMTH, IO
BUMIPIOBAJILHUN €JIEKTPOMArHiTHUN KOHTPOJIb MAarHiTHUX, €JICKTPUYHUX 1 TeMIepaTypHUX
napameTpiB epoMarHiTHUX PIJUH, MAa€ TAKOXK BAXKIMBE CAMOCTIHE 3HAYCHHS, OCKUIBKHU JT03BOJISIE
oJiepKaTH HAHOUIBII MOBHY 1H(OPMAIliI0 CTOCOBHO BUMIPSIHUX IMapaMeTpPiB TOCHTIKYBAaHUX 3pa3KiB
(bepoMarHiTHOI piAMHU, OJHUM 1 TUM K€ E€JIEKTPOMArHITHUM IIepeTBOPIOBaYEM B OJHI€l 1 Tiel
30HI KOHTpomo. CrodaTtky, Ui OTPUMAaHHS yHIBEpPCAJbHHUX (YHKIIH MEepeTBOPEHHs, HEO0OXiTHO
BU3HAYUTU HOPMOBAHI MapaMeTpH, siKi MoB’sa3ytoTh curHaiu temioBoro TEII 3 ¢izuko-xiMiyHMMHU
XapaKTepUCTHKaMHU 3pa3ka (epoOMarHiTHOI piHHU.

Ha puc.1, 3 ypaxyBaHHSM CXEMHHUX peai3alliif, sKki HaBeaeHo y poborax [4-9], po3ristHyTO
cxemy BkimodeHHs TerutoBoro TEIT 31 3pa3skom ¢epomarHiTHOI pimuan. Cxema MICTUTBH 0 cebe:
TEII, sxuii BUKOHYe oaHOYacHO (YHKINI HaMarHidyBaHHsS 3pa3ka, BuMmiptoBanHs EPC 3 TopiiiB
BuMiproBanbHOI KoTymku TEIT 1 HarpiBanHs 3pa3ka y mpoIeci KOHTPOJTIO 3a IONMOMOTOI0 HarpiBaya
(HarpiBau po3ramoBaHo y pobouomy meperBoproBaui TemoBoro TEIT — PII). J[Ba imeHTHUHUX
nepeTBopioBaua pobounit i omopumii — PIT i OIl. Cxema Takox Mmictuth: ' — reHeparop
CHHYCOIZJaTbHUX CUTHAIIIB, 4acToToMip — Y, amnepmetp A, Bonbt™MeTpu B1, B2 1 B3, 3paskoBuii onip
-R,, dazomerp — @, 3pa3ok depomarnitHOI piguau — 3P, sSKuil po3ramoBaHo y CKISHIN TpyOLi
(pamiyc Tpyoku a = 10mm i mosxkuua | = 0,4M, Mo TOpIMX CKJISHOI TPYOKH mepeadadeHo yBif
ENEeKTPOJIIB I TMPOXOKeHHST cTpymy I, skmii momaetbcs 3 TeHeparopy — [). YV sxocri
KOHTPOJIbHMX METOIB BHMIPIOBaHHS TeMIIEpaTypu 3pazka (hepoMarHiTHOI piauHHU, TepeadadyeHo
3actocyBaHHs Tepmonapu TXK.

TakuMm 4MHOM, HarpiBaHHS 3pa3Ka y MpoIeci KOHTPOJIO, 3a JOMOMOro HarpiBaua — H,
3MIACHIOETHCS VIS IMITAIll pealbHUX YMOB €KCIUTyaTallii, a TAKOX 3 METOIO TMOIIYKY ONTHMAaIbHUX
KpUTEpiiB 17 3a0e3redeHHs 30epirants 1 TpaHCopTYBaHHs (pepoMarHiTHOL piAuHU.

Puc.1. Cxema BritouenHst Tenioporo TEII 1Jis1 0e3KOHTAKTHOI0 BUMipIOBAJIbHOT0 KOHTPOJIIO
MATrHITHHX, eJIEKTPHYHUX Ta TeMIlepaTypHHUX MapaMeTpiB 3pa3ka ¢epoMarHiTHoOl piiuHu
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s BU3HAa4YeHHA poOOYOi TOUKM Ha YHIBEpCAIbHUX (DYHKIIISAX MEPETBOPEHHS TEIJIOBOTO
TEII, crioyaTKy BCTaHOBIIIOIOTH JOBLIBHY 9acTOTY reHeparopa f, maji 3a J0mOMOrorw BOJBTMETPIB
B> 1 B3 — Bumiprotots EPC Eo, Eyyt, n0TIM 3a fonomoroo ¢pasomerpy @ — pa3oBuil KyT 3CyBy ¢p.
Ha puc.2, naBeneno Bektopny aiarpamy EPC ta ¢a3oBux kyrtiB 3cyBy TemiaoBoro TEII 3i 3pazkom

(bepoMarHiTHOI pigUHH.

(pOp

Ppt

E 2pt

Puc.2. Bexktopna giarpama EPC ta ¢a3oBux kyriB 3cyBy Temiosoro TEII 3i 3paskom ¢epomarniTHoi
pinnan

Jaii 3 ypaXyBaHHAM T€OPEMH KOCHHYCIB, HEOOX1HO HaBecTH (Gopmynu a1 BusHaueHHs EPC Ejy

Ta (ha30BOTO KyTa 3CyBY @t [5]

1
EZpt :\/Egpt-'_EOZp_ZEZptEOp COS(DOpt ( )

EZpt Sin ¢Opt (2)

tg ¢pt =

Ezpt COS @y, — Eop

Hopmosanuii mapametp K,y 3HaX0a4Th 3a GOpMyII0I0:

3)

. JES, +ES, —2E; E,y, cosp,,
” EOpnkpt

3a gomoMorow yHiBepcanbHuX (yHKIN mepeTBopenHs TeroBoro TEII, 3Haxomumo HOp-

MOBAaHI XapaKTEPUCTHKU: HAPAMETP Xt Ta (Pa30BUIl KYT 3CYBY (t, IPU LILOMY Xpt 1 @t € TEPMO3aIe-
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KHUMHU XapakTepucTukamu. B Tabm.1, HaBeeHO po3paxyHKOBI 3HAUEHHS yHIBepCaJbHUX (YHKIIN
nepeTBopeHHs TeruioBoro TEII 31 3pazkoM pepomMardiTHOT piuHU.

Tabnuys 1
3anexuocti ingopmaTuBHux napamerpis Tensiosoro TEII 3i 3pazkom pepoMaruiTHOI piauHu
Xpt Kt Ppt 19t
0 0 0 0

0,2 0,999979 0,286 0,004992
0,4 0,999667 1,146 0,020001
0,6 0,998318 2,574 0,044925
0,8 0,994717 4,559 0,07657
1,0 0,987275 7,07 0,123395
1,2 0,974239 10,045 0,175318
14 0,954059 13,382 0,23356
1,6 0,925849 16,939 0,295641
1,8 0,889775 20,546 0,358595
2,0 0,847162 24,024 0,419298
2,2 0,800221 27,221 0,475096
2,4 0,751507 30,027 0,52407
2,6 0,703368 32,389 0,565295
2,8 0,657592 34,303 0,5987
3,0 0,615292 35,805 0,624915
3,2 0,576979 36,952 0,644934
3,4 0,542715 37,811 0,659926
3,6 0,512274 38,449 0,671062
3,8 0,48528 38,925 0,679369
4,0 0,461295 39,286 0,68567
4,2 0,439888 39,572 0,690662
4,4 0,420662 39,808 0,694781
4,6 0,403273 40,015 0,698394
4.8 0,387432 40,204 0,701692
5,0 0,372904 40,382 0,704799

SIK110 3HaYEHHS MMapaMeTpa Xy, MOTPaIUIsie Yy BCTAHOBJICHUH /1ala30H, B SKOMY YYTJIHBICTh
Pb s
teruioBoro TEIT 10 eNeKTpOMarHiTHUX f4, P Ta TEMIEpAaTypHUX HapaMeTpiB t € JOCTaTHBO BHCO-
KO0, 3pa30K ()epOMArHiTHOI PiUHU IMiIJAEThCS HATPIBAHHIO (SKIIO Hi, HEOOXIMHO 3M1MCHIOBATH
CIIOYATKY BC1 MOMEpeIHI BUMIPIOBaIbHI TPOLICTYPH).
3HAYM HapaMeTp X, t, 3SHAXOANMO ITMTOMHUI €IEKTPUUHUI OIIIp Ta TEMIEpaT epoMarHi-
P
THOT piIuHU 32 GopMyIaMu:

4
_ /uoa)aj\/E;pt + Elp - ZEZptElp COS@Opt ( )
EOX;tkpt

ppt
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t= 1) OoZapCn g +1

2
ap plx)KtEO)Ktk)Kt

VY 1abn.2, HaBeACHO JaHi JUIsl BU3HAUEHHS MAarHITHUX, €JEKTPUYHUX Ta TEMIEpAaTypHUX Ma-
pameTpiB 3pazka (hepoMarHiTHOI piIUHHU.
Tabauys 2

Pe3yabTaTi BUMipIOBAJBLHOI0 KOHTPOJII0O MATHITHUX, €JIEKTPUYHUX i TeMIIepaTypHHUX
napamerpiB 3pa3ka (pepoMardiTHoi pituHu

Pt o e
toC O t,°C .
10 0,56 20,09 73,1
20 0,53 29,97 73,9
30 0,62 40,02 75,6
40 0,68 49,98 76,6
50 0,73 59,96 79,9
60 0,80 70,01 83,2
70 0,85 79,87 86,5

TakuMm YWHOM, JOCTIIKYBaHHM €IEKTPOMArHiTHUH METOJ 3aCHOBAaHO Ha BHUMIpPIOBaHHI Ta
aHaJi31 KOMIIOHEHTIB CHTHAJIIB MEPBHHHOTO meperBoproBauya (teruioBoro TEII), siki moB’s3ani 3
(b13UKO-XIMIYHUMHU XapaKTePUCTUKaMU (epOMAarHiTHOI piAuHU.

BucHoBku. PesynbraTH, SKi HaBeIEHO y JaHii CTaTTi, JO3BOJSIOTH BU3HAYUTH KOJIO
3aBJaHb JUIs BUPIIIEHHS BAXJIMBOI HAYKOBOI 1 MPAKTUYHOI MPOOJIEMH, CYTHICTh SIKOI IOJIATAE Y
MOJAIBIIOMY PO3BUTKY OE3KOHTAKTHHUX METOMAIB Ta IMPHUCTPOIB €NEKTPOMArHITHOIO KOHTPOIIIO
(b13UKO-XIMIYHUX TMapaMeTpiB (epoMarHiTHUX piauH. B pamkax mociaipKeHHsS i€l mpooiieMu
3aMpOIIOHOBAHO  TPUITAPAMETPOBUIN  €JIEKTPOMATHITHUN METOJ CYMICHOTO BHMIPIOBAIBHOTO
KOHTPOJIIO MarHiTHHX, CJICKTPUYHHUX 1 TEMIEPATYpPHUX MMapaMeTpiB 3pa3ka (epoMarHiTHOI piauHH,
SIKWW 3aCHOBAHO Ha BHMIPIOBAHHI Ta aHaji31 KOMIIOHEHTIB CHUTHAJIB TIEPBUHHOTO MEPETBOPIOBaYa
(rerutoBoro TEIT) Ta moB’s3aHMX 3 HUMH (i3UKO-XIMIYHUX XapaKTEpUCTHK 3pas3ka. HaBemeHo
CXeMy BKIIOYEHHS TpaHC(HOPMATOPHOrO eJeKTpoMarHiTHoro mneperBoptoBaya (TEID) mns
CYMICHOTO KOHTPOJIIO BIIHOCHOT MarHiTHOT MPOHUKHOCTI /i, TUTOMOI €JIEKTPUYHOI TPOBIAHOCTI O 1
temrniepatypu t 3paska depomarHiTHOI piguHHU. [[OCHIKEHO aJrOpUTM KOHTPOJIIO MAarHITHHX,
ENEKTPUYHMX 1 TEMIIEpaTypHUX MapaMeTpiB 3pa3ka GepomMarHiTHOl pinnan. HaBeneHo pe3ynbratu
BUMIipIOBAJILHOTO KOHTPOJIIO MTAPaMETPiB L, o 1 T JOCHIKYBaHOTO 3pa3Ka.

[lepcnieKTUBY MOAATBIINX JOCIIHKEHD MOJIATAI0OTh B BCTAHOBIICHHI ONTHUMAIBHUX PEKUMIB
pob6otu termoBux TEII 31 3pa3kamMu ¢epOMarHiTHUX PIAUH, M0 KOHTPOIIOIOTHCS, Y HIHPOKOMY
Jiama3oHi 3MIHEHHS MAarHiTHOI TPOHMKHOCTI 4 TIPU pO3paxyHKaXx Ta MpPOEKTyBaHHI
aBTOMAaTH30BaHUX MPUCTPOIB KOHTPOJIO 1 KEPyBaHHS MpOLECaMH BU3HAYEHHS (Pi3UKO-XIMIYHUX
napameTpiB (epoOMarHiTHUX PiJHH.
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BECKOHTAKTHBII METO/] TPEXITAPAMETPOBOI'O U3MEPUTEJIBLHOI'O
KOHTPOJIA ®PU3UKO-XUMHNYECKUX XAPAKTEPUCTUK OBPA3ILIA
®EPOMATHUTHOM )KUJIKOCTH
CEBKO B.B.*, 3JIOPEHKO B.I'.**

* o o o o
HaquH(lﬂthlu mexHudYecKuu ynueepcumem ((XapbKOGCKuu NOJUMEXHUYEeCKUU UHCmUNymy
*k o o o o
Kuesckuii HAYUOHANbHbIU YHUBEpCUmMENT MEXHOIocUU U ouzatina

Llenv. Llervio cmamovu s611emMcsi UCCIE008AHUE MeMOOd MPEXnapamMempo8o20 KOHMpOJs 00pazya
PeppoOMACHUMHOU  HCUOKOCIMU, — Peanu3ayusi KOMopo2o OCYWECMEIsIemcsi HA OCHO8e OeCKOHMAKMHO20
MPAHCHOPMAmopHo2o  dnekmpomazHumno2o  npeodpazoseamens (TOI1) ¢ obpazyamu peppomazHumubix
arcudKocmetl 8 nPOOOAbLHOM MASHUMHOM NOJIe.

Memoouka. Hcnonvzosana memoouxa uccied08aHus 00pasyos @eppoMasHumuon HCUOKOCmuy npu
peanuzayuu  mpexnapamempo8o2o  INeKMPOMASHUMHO20 Memood UMEPUMenIbHo20 KOHMPOJs — (DU3UKO-
XUMUYECKUX XaAPAKMePUCTUK (heppOMACHUMHBIX JCUOKOCcHell Ha 0cHose menio6o2o TOII.

Pezynomamel. Hccnedosan mpexnapamemposnviil Memoo UMepumenbH020 KOHMPOIsi OMHOCUMENbHOU
MASHUMHOU NPOHUYAEMOCIU U, YOelNbHOU JIeKMPUYecKol NposoouMocmu ¢ u memnepamypuvl t obpaszya
heppomacHumHOU JHCUOKOCIU, KOMOPbIL KOHMPOIUPYEMC HA OCHOBAHUU U3MEPEeHUll U aHAIU3d CUSHATO8
meni06020 6ecKoHmakmmuo2o mpexnapamempogozo TOII.

Hayunas nosusna. Passumvl meopemuyeckue ochosbl pabomwl beckonmaxmuozo mennogozo TOII c¢
obpazyom  peppomMacHumMHOU  HCUOKOCMU  OCHOBAHHBILL HA  Peanusayuu  mpexnapamemposozo Memood
UBMEPUMENbHO20 KOHMPOJISI MASHUMHbLX, JJICKMPULECKUX U MEMNEPAMYPHLIX NAPAMEMPO8.

Ilpakmuueckas  3nauumocms. Peanusayuss  npeonosicennozo  mpexnapamemposozo  Memood,
ocHosanno2o Ha beckonmaxmuom mennogom TOI1 ocywecmensiemes 0as NOONEPAYUOHHO2O KOHMPOIS PU3UKO-
XUMUHECKUX XAPAKMEPUCTIUK MASHUMHBIX HCUOKOCHEU NPU UX U320MOGLeHUU U IKCHAYAMAyuu ¢ yuyemom
PAYUOHANBHBIX KPUMEPUEE KAHeCmEd.

Knrouesvie  cnosa:  gpeppomacnumnas  oHcuoKocmv,  QQUIUKO-XUMUYECKUE — XAPAKMEPUCTHUKY,
beckoHmakmuwlli  npeobpazosamenv, KOMROHEHMbl —CUSHANIO08, MACHUMHASL ~NPOHUYAEMOCHb,  YOelbHas
INEKMPUUECKas NPOBOOUMOCb, MEMNEPAMYPA, AN2OPUMM Pearu3ayuu, nOONePayuoHHbll KORMPoib 00pasyda,
MPexnapamemposbiti Memoo UMEPUMENbHO20 KOHMPOJIL.

NON-CONTACT METHOD OF THREE-PARAMETER MEASURING CONTROL OF
PHYSICO-CHEMICAL CHARACTERISTICS OF A SAMPLE OF A
FERROMAGNETIC LIQUID
SEBKO V. V. * ZDORENKO V. G. **

* National Technical University "Kharkiv Polytechnic Institute"
** Kyiv National University of Technology and Design

Purpose. The aim of the article is to investigate the method of three-parameter control of a sample of a
ferromagnetic liquid, the realization of which is carried out on the basis of a noncontact transformer electromag-
netic converter (TEC) with samples of ferromagnetic liquids in a longitudinal magnetic field.

Methodology. We used a technique for studying samples of a ferromagnetic liquid for the realization of a
three-parameter electromagnetic method for measuring the physical and chemical characteristics of ferromagnet-
ic liquids based on thermal TEC.

Findings. The three-parameter method of measuring control of the relative magnetic permeability ur, the
specific electrical conductivity o, and the temperature t of a sample of a ferromagnetic liquid, which is monitored
on the basis of measurements and analysis of signals of a thermal contactless three-parameter TEC, is studied.

Originality. The theoretical principles of the operation of a contactless thermal TEC with a sample of a
ferromagnetic liquid are based on the realization of a three-parameter method for measuring the monitoring of
magnetic, electrical, and temperature parameters.

Practical value. The implementation of the proposed three-parameter method based on the contactless
thermal TEC is performed for the operational monitoring of the physical and chemical characteristics of magnetic
fluids during their manufacture and operation, taking into account rational quality criteria.

Key words: ferromagnetic liquid, physical and chemical characteristics, contactless converter, signal
components, magnetic permeability, specific electric conductivity, temperature, implementation algorithm, sample
operating control, three-parameter measurement method.
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