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PO3POBJEHHA TA AOCNIAXEHHA NEPBUHHUX NEPETBOPIOBAYIB A4
OUIHIOBAHHA AKICHOIO PIBHA NPOAYKLUII
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Poszenauymo mamepianu, cnocobu KOHCMpPYKMUEHO20 GUPIULEHHS | XAPAKMEPUCTIUKYU EMHICHUX NEPEUHHUX
nepemeoprosayie OJisl IMImMAHCHO20 KOHMPONIO | OYIHIOBAHHS AKICHO20 piHS NPOOYKYIl HeeleKmpuyHol
npupoou. Ilokazano MoMCIugicms GUKOPUCIIAHHS CEHCOPI8 HA 3MIHHOMY cmpymi i IX nepesazu Hao
cerHcopamu Ha NOCMILIHOMY CIMPYMI.

Knrouosi cnosa: emmuicnuil nepsuHHuil nepemsopiogay, Axicmv NpoOYKYil, ceHcop, pIOuHa, enekmpoo,
00 ’€xm KOHMPOIIO, HepIHCcasiloua Cmaib, NAAMURA, YYMIUBICHTb.

Paccmompenvr  mamepuanei, cnocobvl KOHCMPYKMUGHO20 peutenus U XAPAKMepUCmuxu emMKOCHIHbIX
nepeuyHblx npeobpazosameneil 0N UMUMAHCHO20 KOHMPONA U OYEHUBAHUS KAYECMEEHHO20 YPOGHSI
NPOOYKYUU HevieKmpuueckoil npupoosl. Ilokazana 603MONCHOCIb UCHONBL306AHUL NPeobpazosamerieli Ha
nepemMeHHOM moKe U UxX NPeUMyuecmed Hao npeoopaz08amensiMu Ha NOCMOSHHOM mMoKe.

Kntouesvie cnosa: emxocmuwlii NepeUUHbLIL NPeodpPA308ametb, Kauecmeo NPoOYKYUl, CEHCOP, HCUOKOCHID,
eKMPO0, 00BbEKM KOHMPOIISL, HePICABCIOWAasl CIANb, NIIAMUHA, YYECMEUMETbHOCHTb.

Capacity primary transducers’ materials, constructive solving ways and characteristics purposed for
imitance control as well as quality level evaluation of nonelectric-nature production are under our
consideration. Possibility of the use of transformers on an alternating current is rotined and them
advantage above transformers on a direct current.

Keywords: capacity primary transformer, quality of products, touch-control, liquid, electrode, control
object, stainless steel, platinum, sensitiveness.

ITim yac oniHIOBaHHS SKiCHOTO PiBHS MPOIYKIiT
HIMPOKe 3aCTOCYBaHHS MaroTh 3aco0u
BUMIpIOBaHHS TIapaMeTpiB iMiTaHcy (iMriegaHc Ta
ajMIiTaHC) JBOMOJIOCHHUKIB, SIKUMH TOJAIOTHCH
00’€KTH KOHTPONIIO K eJNeKTPU4HOi, Tak i
HeenekTpuuHoi npupoau [1]. Aximo ans o6’ ekTie
€JIeKTPUYHOI  MPUPOAM TaKi  XapaKTePUCTHKH
BIIACTHBOCTEN K €MHICTh, iHAYKTHUBHICTB, OIIip,
MPOBIHICTL YK IHII TOPOSIBJISIOTHCS Mif  Ji€r0
TECTOBOTO CHUTHaJly Yy BHUIJISAAI  NapaMeTpiB
CaMOCTiiiHO, TO IS OO0’€KTiB  HeeleKTPUUHOI
MpUpoan XapaKTepUCTHKH BJIACTUBOCTEM
MPOSIBJISIOTLCS JIMILE y B3a€MOJIT 3 NMEPBUHHUMH
nepeTBopioBaUYaMi — CeHcopaMH. BiamosimHo B
3a/lavyaX ~ KBaJliMeTpii BHMOTH JI0  3aco0iB
OLIIHIOBAHHS SIKOCTi TTOYMHAIOTLCS 3 TMEPBUHHUX
neperBoptoBauiB  (I1I1), ockinbku nnst 00’ €eKTiB
HEeJISKTPUYHOT ~ MPHUPOJM  XapakTep  iMiTaHCy
BU3HAYAETHCA THUIOM UYTJIMBOIO eJleMeHTa Y
BUTJISI/II KOHJIEHCATOPA, KOTYIIKH 1HIyKTHBHOCTI Y1
pe3ucTopa, L0 B3aEMOJi€ 3 00’€KTOM KOHTPOIIO
[2]. CrpykTypa 00’e€KTa KOHTPOIO TIPU I[HOMY
MPU3BO/IUTL JIO 3MiHM PEaKTHBHOT Ta AKTHUBHOI
CKJIaJIOBUX JieneKTpUIHOT MPOHUKHOCTI
cepe/loBHIlla iIMITAHCHOTO CeHcopa, KUk Qopmye

00’eKT KOHTpOIo pa3zom 3 111

Jlo wmaiidinem icroraux Biaactusocten 11, 1o
BIUTUBAIOTH Ha OO0’ €KTUBHICTh KBaJTiMETPUYHOT
OLIIHKK, € BUCOKA 4YYTJIMBICTb, CTIHKICTh [0
30BHIIITHIX BILTUBIB (Temmepatypu,
€JIGKTPOMArHiTHUX TIONIB), BiJICYTHICTh BIUJIMBY
HeiHpOpPMAaTUBHUX  TapaMeTpiB  Ta  BIUIMBY
MaTepialiB, 3 SKWHX BWUIOTOBIIEHI CEHCOpPH Ha
XapaKTePUCTUKH  JIOCHIPKYBAHOTO 00 €KTY i
HaBmaku, Qi3UUHI OOMeXKeHHs, TIOB’s3aHi 3
cymichicTtio T1IT Ta 06’ekTy, cTabiNLHICT BIACHUX
XapaKTEePUCTHK CeHcopa.

PosrnsitHemo cripobu  BUpillieHHS  BKa3aHWX
oOMexXeHh B HH3II KOHCTPYKIIii TEepBHHHUX
MepeTBOpIOBaviB, L0  po3podnsyvcs IS

JIOCTI/DKEHHST  IKICHUX ~ BJIACTMBOCTEM DpiauH Ta
CUTIKUX MaTepialiB.

OckiibKU ~ pe3yJibTaTH  €KCIEPUMEHTAIbHUX
JIocTipkeHs [3] Tokazanyd HU3BKY e(eKTUBHICTh
(4yTNMBICTh) iHIYKTHBHUX CEHCOPIB JJIs1 KOHTPOJIIO
SAKICHUX BIIACTHBOCTeH OO’€KTIB KBalliMeTpii, TO
yBara Oyna CKOHIIeHTpoBaHa Ha eMHicHuX [II1
Pi3HMX KOHCTPYKLiH, po3MipiB, TeomMeTpii Ta
MaTepialiB BUKOHaHHsA. BiamoBimHO 10 HarpsMiB
IOCHIKEHb, a II€ BHCOKOOMHI Ta HHU3LKOOMHI



ISSN 1993-9981 Memoou ma npunaou konmpoio axocmi, Ne 23, 2009

00’extH, poszpoomoBani [T knacudikyBamucs sk
KOHTaKTHI Ta 6e3koHTakTHi. [leperaroro nepuimx €
YHiBEpCallbHICTh, a4 HENONIKOM -  B3aEMOJIS
MaTepiajay eleKTpoaa 3 J0CTiIKyBaHUM 00’ €KTOM;
JIIpyri  MOXYTh  3aCTOCOBYBATHCS  JIMINE IS
HU3BKOOMHHX 00’€KTIB, € MEHINl Yy TJIMBUMH, OJTHAK
MalOTh Ty TiepeBary, IO BiJICYTHS XiMiyHa
B3a€MO/Iisl MaTepiajliB eieKTpoja i 00’ €KTa.

Hnst BUT'OTOBJICHHS eJIEKTPO/IiB T1I1
BUKOPHUCTOBYBAJIUCh KOHBEHITIOHAIBHI elleKTpoMa-
Tepiaiu: IHCTpyMEHTallbHa Ta Hep)kaBiloua CTab,
Mib, TUTATHHA y BUTISAAI ApoTy miametpom (0,5 —
1,0) Mm. Sk mienekTpuk OyJ0 BHKOPHCTAHO CKIIO,
MOJIIETUJIEH Ta XiMIYHO CTilikuii nak. Bigcrans Mix
eJleKTpolaMy BapitoBajiach B Mexkax (2,0 — 5,0)
MM. JoBXKMHa aKTHMBHOI YaCTHHM MEpPETBOpPIOBaya
3abe3neuyBanack craHoBwna (8,0 = 0,5) mm.
Kputepisimu nouryky onTuMallbHUX KOHCTPYKIIiH 3
BKa3aHUMH po3MipaMu OyIio 3a0e3reveHHs] BUCOKOT
3aBaIOCTIMKOCTI, 3a0e3meyeHHs  MiHIMaJLHOTrO

BIUIMBY  HEiH(QOpPMATHBHMUX  MapaMeTpiB  Ta
marepiay ceHcopa Ha XapaKTePUCTUKH
JIOCJIi/PKYBAHOTO 00’ €KTa.

KoHcTpykuii  €MHICHUX ~ KOHTakTHHX — Ta

oe3xoHTakTHux [1I1 3 ApoTsHHMHK enekTpojaamu
nokasaHi Ha puc.l. MigHi Ta cTaneBi eleKTpoau
pO3TaILIOBYBAIIMCh (blKCOBaHo (puc.1.a) abo 3
MOJKJIMBICTIO BapilOBaHHS BiACTaHI MiXK HUMHU (pHC.
1, 6), a Takok gk 3 TOKpUTTIM (puc.l,a), 1o
3anobirano  Oe3nocepelHLOMY  KOHTakTy 3
MaTepiaJloM JOCIiPKyBaHOTO 00’eKkTa, Tak i 0e3
HbOTO (puc. 1,0).

Pucynokl — Konerpyknii nepeuaanX
NePeTBOPIOBAYIB 3 IPOTAHAMH €JIEKTPOIaMHU

B nmepmoMy BHMmamKky BHKOPHCTOBYBaBCS
XiMi4HO- i TepMoOCTilikuii Nak, 3aBasku sikomy [1I1
knacudikyBaBcs sk Oe3xkoHTakTHHU. KoHTakTHI
CeHCOpHM 3 ejekTpogamMu  0e3  MOKPUTTH
notpedyBaiy  cremiagbHOro  gorismy 60, B
pe3ysbTari B3aEMOIT 3 AOCHTIIKYBAHUM 00’ €KTOM,
X MaTepiaJl OKUCITIOBaBCSI.

HocmimkeHHsT TOKa3alld  HENpUIAaTHICTh i
CTAJILHOTO, 1 MITHOTO APOTY SIK B OJHOMY, TakK i B

JIpyromMy BapiaHTaX. Be3KOHTakTHHiI CeHCOop MaB
HEJIOCTATHIO YyTJIMBICTh, @ KOHTAaKTHHWH, OKpiM
TOTO, 10 KOPOJyBaB, e i caM CTaBaB KeperioM
HOCITB 3apsjy i BHOCHUB iOHM B JIOCIIiIKyBaHHIA

MaTepiaid. Tomy 3acTocyBaHHS CTaJlbHOTO Ta
MiJHOTO  JPOTYy y  eNleKTpojaX  €MHICHUX
koHTakTHUX [IIl He 3HAWULIO MOAAJIBLLIOTO
PO3BUTKY.

B ananoriuHomy BukoHanHi (puc.l) no6pe cebe
3apekomenayBanu 1111 3 apoTsHUME eneKkTpoaMu
i3 HeprkaBitouol craji Ta maatuHu. OUEBUAHO, 1110
CTalleBi  eNeKTpOJX 3HAuHO TIOCTymajacsd 3a
€JIeKTPOTIPOBITHUMHU BIIACTUBOCTSIMH, OCOOJIMBO Ha
HU3bKIM YaCTOTi, TMJIATHHOBHMM, fAKi € HaWMeHII
XiMIiYHO aKTUBHUMH. BHKOpHCTaHHS i Tepuiux, i
JPYrvX B EKCIEPUMEHTAIbHUX TMOKa3aJli BUCOKY
BiJITBOPIO-BAHICTh TIOBTOPHUX pe3yNbTaTiB, IO
CBIUUIIO po cTablIbHICTh BJIACHUX
XapaKTepUCTHK TaKWUX CEHCOpIB, 30Kpema Tij dac
JIOCJTiPKEHHS! MTUTHOT BOAM [4].

Onucani  [II1 xapakTepusyBajucsi BHUCOKOIO
3aBaz[OCTiI‘/'IKiCT}o CTaOiTBHICTIO TIPU HEBEJUKil
3MiHi TeMreparypH, NPOCTOTOKO BUKOHAHHSI, ajie iX
HU3bKa YYyTJMBICTh, OCOOJNMBO KOHCTPYKIIi 3
MOKPUTTAM, Oysia BHpilIAILHUM (aKTOpoM Ha
KOPHUCTh TMOJNANBIIUX TIOIMIYKiB y  HAMPSAMKY
30UIbILIEHHS TUIOLI €JIEKTPOMAiB. 3pO3yMijio, LIO
MjaTvHa, SIK EJeKTPOAHMN MmaTepial B LbOMY
BUTAAKY HE MOTJIa BUKOPHUCTOBYBaTHCs. Tomy s
HU3bKOOMHHUX OO’€KTIB B MOJAjbIIOMY OYJu
3aCTOCOBaHiI OE3KOHTAKTHUN CEHCOp 3 MiJHUMH
enekTpogaMu Ta koHTakTHui III1 3 Byrieuesumu
(rpadiToBUMHU) €NeKTPOAaMH, a JJIT BUCOKOOMHHUX
— xonTakTHi I1I1 3 Mizi Ta HepkaBito4oT cralti.

OcoOHMBICTIO CEHCOPIB, TIOKA3aHUX HA PHUC. 2, €
ix ¢ikcoBaHMii 00’€M, OCKUTEKM BOHH TOOYIOBaHi

K pe3epByap, CTiHKM  SKOTO  OXOIUICHi
eNIeKTPOAaMHU. beskoHTakTHUA CeHeop,
300paxeHniit Ha puc.2,a, Mae [Ba 3OBHIIIHI
eNeKTpOaH,  sSKi  OTOYYIOTH  IMTIHAPUYHUEN

pe3epByap 3 mMOJieTHICHY, a CEHCOp puc.2, 6 —
30BHIIIHIY | BHYTpIIIHIH eNeKTPOAH, i30160BaHi Bif
JOCIiKYBaHOT pedoBUHHU. Takuii ceHcop Bike

norpe0yBaB yCKJIQJHEHHS KOHCTPYKIIl, a came
eKpaHyBaHHS st YCYHEHHS BILTUBY
HeiHPOPMATUBHUX  MapamMeTpiB, IO XapakTe-

PU3YIOTh TApa3uTHY €MHICTH €JEeKTPOJIiB, EMHOCTI
3’€HYBajJIbHUX JPOTiB, 30BHILIHE €JICKTPOMArHITHE
nojie TOIIO, Ta BIiAMOBIZHOTO JOTISAAY  IUIst
OUMILIEHHS CTIHOK pe3epByapy BiJ 3aJlMUIKIB
JIOCJTI/PKYBAHUX MaTepialliB.

IIIT 3 d¢ikcoBaHuM 00’€MOM BHUKOPHUCTO-
ByBaJaCh i JOC/IIKEHHS BOAHUX 1 COJILOBUX
po3qHHiB MUMHMX 3aco0iB  Tomo. MeTtoro
JIOCIi[DKeHb, B Tepuly 4epry, Oyio BUsIBICHH
MOKIJTUBOT IHBapiaHTHOCTI pe3ynLTaTlB
eKCMIepUMEHTY 10  KilbkocTi  (00’emy)  piakoi



PEUOBHMHHM, LIO 3HAXOOUTHCA MK eJIeKTPOIaMH.
OnHak BCTAHOBIIEHO, IO O0’€M JIOCIiIKYBaHOT
PEUOBHMHH BCE K BIUTMBA€E HA 3MiHY XapaKTepHUCTHK
iMiTaHCy, MPUYOMY HE3aJIeKHO Bijl TOTO YM 3pa30K
3HAaXOAWTHCS B AKTHBHIH 4YacTWUHI CeHcopa, 4YH
BUXOJUTHh 3a ii Mexi (B HOUISTHKY, HE OXOIUIeHY
enektpoaamu). Tomy BCi moaajbiii AOCTIIKEHHAX
BUKOHYBAaJTUCS npu cTanomy 00’emi
JIOCHIDKYBAaHUX ~ PEUYOBMH,  SKMHW  JocsraBcs
3aMOBHEHHAM ceHcopa A0 (ikcoBaHOro piBHs, abo
3aCTOCYBaHHSAM BHYTPILIHBOTO €KPaHy 3 «BIKHOMY
MEBHOTO CTAJIOTO PO3MIpy.

. -""\_
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Pucynok. 2 — KoncTpyknii mepBaHaIX
nepeTBOpIOBayiB 3 pikcoBaHNM 06’€eMoM

[ToniGHe TexHiuHe BUpilliEHHsS OyJI0 BTUIEHO Y
KOHTaKTHOMY CEHCOpi i3 HeprKaBilo4oi cTalli, IO

BUKOPHUCTOBYBaBCS ~ AJISL  JOCHIDKEHHS  CHUTIKHX
MmarepianiiB  (0OpoIIHO, IyKOp, Cillb, Kpyna).
IToBepxHi  pesepByapa, IO MICTHB 00 €KT
JOCJII/PKEHH,  OJHOYAaCHO  BidirpaBaaud  poJib

enekTpoiB (puc. 2, 8).

Bukopucranns [1I1, mio nokasani Ha puc. 2, B
eKCTIepUMEHTANIPHUX ~ JOCHIDKEHHIX — MOKa3ajio
HEOOXIi/THICTh TTOBHOTO 30BHIIIHHOTO eKpaHyBaHHS,
a TaKOX TEPMOCTATYBaHHS CaMOro iMiTaAHCHOTO
ceHcopa. [lo BigHoweHHto no twmiHaApu4yHuX [II1
1I€ CTBOPIOBAJIO MEBHI TPYIHOLL, SIKi B MOEAHAHHI 3
CKJIaJHICTIO BHUTOTOBJIEHHS Ta JOTJIAAY, a TaKOX
HEBEJIMKOIO BJIaCHOIO eMHicTIO (3—4 nd, 3acTaBuiio
Bi/IMOBUTHCH BiJl IWIIHIPUYHUX KOHCTPYKILH i
30Cepe/INTH TMOIIYKH Ha TUIOCKMX CeHcopax 3
BiTHOCHO BEJTUKOIO TUIOIICIO €JIeKTPOJIIB.

Tak G6ymu Burotosiedi [ 3 makoBaHoi Mifi y
BUTJISIZII pe3epByapy NpsMOKyTHOT dopmu (puc. 3,
a)o6’emom ~ 20 cM® Ta MIOLICIO €IeKTpoaiB ~ 50
CM2, Ta 3anHyproBaHuii IIIT 3 Byrjeuerumu
enexTpogamu toweto ~ 80 cm’ (puic. 3, 6).

Jlns ceHcopa 3 BYIJICLIEBUMH €JIEKTPOJIAMH
BUKOPUCTaHO  MaTepiaj, sKUH  OTpUMaHUH
BHUCOKOTEMIIEPATYPHUM  CITiKaHHIM  TpadiToBOro
MOPOUIKY, 110 BHUKOPHCTOBYETHCS B MPOMHUCIOBHX
rajbBaHiYHUX BaHHaX. Take TeXHiYHe PpillICHHs

nepenbadae  MOXUIMBICTE  3MIiHIOBAaTH  00’€M

JIOCJIIDKYBAHOTO MaTepiajly, 110 3HAXOAUThCS MiXk
enekTpoaamu. LI ocoOnuBicTs ceHcopa, MOKIaaeHa
B OCHOBY METOAMKH KOHTPOJIIO TPAHUYHOJIOIYC-
TUMUX KOHIIGHTpAlii 3a0pyAHIOBadiB, 30KpemMa, B
CTIUYHHX Bojax [5].

0)

Pucynok 3 — KoneTpyknii nepBuHHHX
NMePeTBOPIOBAYIB 3 MUIOCKHMH €JIEKTPOIaMH

3acTocyBaHHS BYTJICIICBUX €JIeKTPO/IiB
00yMOBJIEHO TaKOXK CTEIM]iKO0 eKCIIEPUMEHTIB, B
SIKHX BOHW BUKOPHCTOBYBAllUCh, a came: JI0C-
JIi/pPKeHb BOJIM 1 BOMHUX po3uuHiB. Bona, sk Bimomo,
TEOPETUYHO B YHCTOMY BHIJISIII HE MpPOMyCKae
CTPYM, 0O CKIIANa€eTbes 3 HEUTPaJBLHUX MOJIEKYII.
Tinbkh B TNPUCYTHOCTI KOHTaMiHAHTIB, a BOHH,
MPaKTUYHO, 3aBXKIW € (HaBiTh Yy IUCTUIBOBaHiH
BOJIi), MOJIEKYJIM XiMiYHUX PEUOBUH PO3PHUBAIOTHCS
JUMOJILHUMH  MOJIeKyJlaMHd BOJM Ha ioHu. [lpwm
LBOMY, MOJIEKYJH BOOM TaK CaMoO TUCOLIIOIOT.
BinnoBigHO HOCisIMM 3apsy Y BOJHUX PO3YMHAX €
ionn. ToMmy BogHi po3uwHM € mpoBigHukamu 11
pomy i MexaHi3M miepeladi 3apsjay B HHUX 3HAYHO
pi3HUTHCS Bia MpoBigHUKa [ pony (Meramty).

3 MeTol0 BUSIBIIEHHS TMPHUIATHOCTI ceHcopa 3
BYIJICLIEBUMH eJeKTpoaaMHn TaKOXK JUIst
OLIHIOBAaHHS SIKICHUX BJIaCTUBOCTEl  peasbHOI
MPOAYKLiT, OCHOBHUMHU CKJIaJIHUKAMU SKOI € BOJA,
BUKOHYBQJIUCh ~ JOCTIMKEHHS  Takoi  XapydoBOi
MPOAYKLIT  MPOMUCIOBOrO  BUPOOHUIITBA,  SK
MoJIOYHI Bepinku. Ha puic. 4 mokazaHi 3aJlexHOCTI
3MiHM  pPEaKTUBHOI  CKJIAJIOBOi  aJAMITaHCYy B
HIMPOKOMY YaCTOTHOMY Jliana3zoHi F Aj1s MOJTOYHHX
BEpIIKiB Pi3HOI YKHPHOCTI.

Amnaniz 3anexHoctedt (pucd.)nokasye 3MeH-
LIeHHS 3HaUYeHb PEaKTHUBHOI CKJIAAOBOI MPOBIAHOCTI
MpH  TMEBHOMY  CTaJOMYy 3HAuYeHHi  YacTOTH
TECTOBOTO CHUTHANY i3 30iNbIIEHHSIM >KHPHOCTI
npoaykry. Lle ceiguute npo Te, mo [T 3
BYyIJIELIEBUMH ejleKTpofaMu y B3aemogii 3 RLC —
iMIIeTaHCOMETPOM € YYTJIMBHUM [0 3MiHH SIKICHUX
napameTpiB MpOAYKLii, SKAM, HAMPHUKIIaJ, € BMICT
SKUPY Y MOJIOYHHX BEpPILKaX.
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Pucynok 4 — Pe3yabTaTn 10caiIKenHs 3MiHA
PEAKTHBHOI CKJIA[IOBOI MPOBITHOCTI MOJIOUHHX
BepPUIKIB i3 3acTOCYBaHHS CeHCOpA 3
BYIJIEIIeBHMH €JIEKTPOIaMH

B I1IT 3 mignumu enexrponamu (puc. 3, a) s
YCYHEHHSl TMPHENEeKTPOIHUX e(]eKTiB 3acTOCOBAHO
CYLITBHUN €KpaH, LIO TOBHICTIO OTOYYE 3aKpUTHUN
pesepByap, Ta mia’e€AHaHHs 10 iMMEJaHCOMETpa 3a
YOTHUPBOXTIPOBITHOIO CXEMOIO. Cencop
BUKOPHUCTOBYBABCS Ui JIOCHI/UKEHHS  BOAHUX
pO3YMHIB  IYKpy,  CHHPTY,  CHHPTOBMICHOI
NpOAyKIlii, MHHHUX 3acO0iB, COJBOBHX PO3UWHIB
TOLIO.

Ockifibku  imiTaHC BOJHUX pO3UHHIB  Mae
CHIIbHY TeMmriepatypHy SaJ'Ie)KHlCTb (Harpuknap,
migBMmenHs Temmepatypu Ha 1°C  cympoBo-
JUKYETBLCSI 3pOCTaHHsIM MpoBigHocTi Ha 1,0-2.5 %),
TO 17 JOCHIIKEHHS HEBEJIMKWX KOHLEeHTpaLiii
JIOMIILIOK, 1[0 JMCOLIIOIOTh Ha IOHW, Ta HEMpPO-
BITHUX MaTepialliB, € HeOOXiTHICTh 3aCTOCYBaHHS
aBTOMATM4YHOI  TemmepatypHoi  Kopekuii  abo
JOCJII/PKYBAHUIM PO3YMH B MNPOLECi BUMIPIOBaHb
HeoOXi/THO TepMOCTaTyBaTH.

Jns 3abe3neuenHs cranoi temneparypu B 111 3
MiZHAMH  ellekTpojamMu  OyJl0o  BUTOTOBJIEHO
TernoizoNsAUiiHui - ¢ymisp 3 BOYJOBaHUMH
TepmoeneMeHTaMu  (eneMeHTH [lenbThe), sKwmid
BilirpaBaB podb aKTUBHOTO  TepMOCTaTa.
TemmepaTypHa cTabiTBHICTE B Cepe):[I/IHl KOMipKH
3a6e3nequanac51 Ha piBHi +0,5 °C.

Puc. 5 igroctpye xapaktep 3MiHW CKJIaJ0BHX
mpoBigHOCTI (G BOIHUX PO3YHHIB  ETHIOBOTO
CIIUPTY npH Temreparypi 19°C, 110
JOCHIKYBAJIUCh 3  BUKOPUCTAHHAM  O€3KOH-
TAKTHOTO  TEPMOCTaTOBaHOro  ceHcopa.  Jlns
MPUTOTYBAaHHA  PO3YMHIB  BUKOPHUCTOBYBAJIach
JUCTHUIIbOBaHA BOJA i, OCKUIBKH €THJIOBHH CIHPT
ciiji KBaJlihiKyBaTH K BHCOKOMHHM TMPOAYKT, TO

JMOCIi/PKyBaHI ~ PO3UMHU  CITiJl TeX  BBaKaTH
BUCOKOOMHMMH. AHaI3 3aeKHOCTeM nokaszye
cTajle 3MEHIIEeHHd 3HadYeHb AaKTHUBHOI CKJIAZOBOIL

NPOBITHOCTI 13 301NbIIEHHSIM BiJCOTKa CIHPTY B
PO3UYHHI Ha YacTOTi TECTOBOTO CHUTHaNy moHan 50
k1, 110 CBigUMTL MPO AOLIIBHICTE BUKOPUCTAHHS

TaKMX KOMIPOK TUTBKH TIPH BHCOKOYACTOTHHX
JOCHIKEHHAX. BiaxuiieHHs 3HaveHb Zr2 Bifg
3arajgpHOI TeHMAEHIli Ha Tpadiky MOSCHIOETHCS
HEKOHTPOJIbOBAHUM  301JIBIICHHSIM  TeMIepaTypH
excriepumenty Ha ~ 1°C.
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Pucynoxk 5 — Pe3yabTaTn noc/aiaxenns 3MiHA
AKTHBHOI CKJIQJIOBOT NPOBITHOCTI BOTHHX
PO34YHHIB CHPTY i3 3acTOCyBAHHA
TePMOCTATOBAHOTO 0€3KOHTAKTHOIO CEHCOpA 3
MiTHAMH eJIEKTPOo1aMu

JlocaiKeHHsT MaIMBOMACTHIILHUX MaTepia-JliB
BUKOHYBAJIUCS i3 3aCTOCYBaHHSIM KOHTAKTHOTO
3aHYpIOBAHOTO CEHcopa 3 MJIOCKOMNapaieqbHUMHU
eKpaHOBaHUMHU MiZHUMM enekTpomamu. [lnorma
eNeKTPOMIiB CTAHOBUNMA ~15 cM’, BIACHA €MHICTb
komipku craHoBuia - ~10 nd. T1IT nig’eqHyBaBcs
JI0 iMTIeJaHCOMETpPa 3a TPLOXTPOBITHOIO CXeMOt0. 3
Horo BUKOPUCTAHHSIM JOCHI DKy BaJTUCS
MPOMHKCIIOBUIT OSH3MH PI3HUX BUPOOHMKIB Mapok
(A95, A80) JM3eNbHE  MAJTMBO, OiomanuBo Ha
OCHOBI pillaka, piflakoBa Ta COHSIIHUKOBA OITisL.

[Tin wac nporikanHs yepes iMITAHCHUH CeHCOp
3MIHHOTO CTPYMy BWHHMKAlOTH SBHUINA, SIKi €
€KBiBaJICHTHUMH YBIMKHEHHIO €MHOCTEH
napaselnbHO i MOCITiAOBHO hite) onopy
JochipkyBaHoro Matepiany 'y III1. B mpomy
BUMAJIKy eJIGKTPUUHI TIpOLIeCH  3ajexarb Bill
MaTepiay eJeKTpPOIiB, CTaHy IXHBOI MOBEPXHi, BiJ
3BOPOTHOTO €JIEKTPUYHOTO Mpoliecy, KOHIEHTpaLlii
MOTEHLIAIOBU3HAYAJIBHUX  1OHIB, 10HHOI CHJIH
pO3UKHYy, TeMmIeparypd Ta 4YacTOTH 3MiHHOTO
cTpymy [6].

3  ypaxyBaHHSM  BWILIEBKA3aHOrO  €MHICHI
CEHCOpY TPHUHATO TMOJABATH Y BUMJIALI 3acCTYNMHHUX
cxeM (cxeM 3amilmieHHs). 30Kpema, MPHUKIAL
3acTynHoi cxemu emuicHoro [T ans 3BykoBoro
Jiama3oHy 4acToT noka3aHui Ha puc. 6. Tyt onopu
Ri, R, BU3HA4alOTBCS €NEKTPOXIMIYHOIO nosspu-
3alli€cl0 NEKTPOAiB, a omopu Rg Ta, TaK 3BaHi,
TCEBIOEMHOCTI Cs € MoB’si3aHi i3
KOHIIeHTpawuiiiHoto nonspusanieto. C; i C, 3ymMoB-



NeHi €MHICTIO MOABIHHOTO 1apy 3apsiiB Ha MexKi
€JIeKTPO/I — PO3UMH, € HeCcTaOITLHUMHU i 1X BIUIMB
HeoOXiTHO YCYHYTH B Tipolieci BuUMiptoBaHHS. C —
MiXeJIeKTPOaHA €MHICTb, 00yMOBJIeHa
JeNTeKTPUIHUMH  BITACTUBOCTSAMH  TOCHTiDKYBaHOT
pevyoBHHHU, ab0 TMOYATKOBA €MHICTh ceHcopa (0e3

po3uMHYy, ajie 3 ypaxyBaHHSM JIieJeKTPUUHHUX
BIACTUBOCTEW MaTepiany, SKUM MOXYThb OyTH
i3onboBaHi  enekrpoan). Crooaud K BXOIUTH

TNapasuTHa EMHICTh JiHIT 3B’S3Ky ceHcopa 3
BUMIPIOBA/IbHUM TIDWIIAZLOM. Zy, B OCHOBHOMY, €

napanenbHOI CXEMOK 3aMillleHHS €MHICHOTO
xapaktepy 3  eMHicHOW  ckmagoBoo  Cly,
3YMOBJIGHOIO  MEPEMILEHHSM  3apsiiiB  OJWH

BiJTHOCHO OJIHOTO Ha €JIeKTPOJaX, IO BilI0OYBAETHCS
B PO3UYMHI JIOCIIPKYBAHOTO Marepialy Mpu 3MiHaX
CTpyMy, Ta aKTHBHOIO CKJIQIOBOIO Ry, KOO € OMip

Mmarepiaiy [6].
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Pucynok 6 — 3actymHa cxema JBOEJIEKTPOIHOTO
€MHICHOTO CeHCOpa

Po3pobnieni  KOHCTpyKIIii CEHCOpiB 3arajom
Jo0pe  Y3roJUKYIOThCs 3 TOJAaHOK0 Ha  pHc.6
mozenmo. OnHak aHanli3 OKpPeMHUX pe3yJNbTaTiB,
30KpeMa OTPUMAaHHUX JUIS CEHCOPIB 3 BYIJICLIEBUMHU
enekTponamMu (puc. 4), moka3zye HEOOXiTHICTh Ha
BUIIMX YacTOTaX BPaXOBYBATH 3MiHY Xapakrepy
MPOBITHOCTI  BOJAHMX PO3YHMHIB 3  BHUCOKOIO
KOHIIEHTpAIli€0 JIOMIIIOK, 10 Oyae TpeaMeToM
MOJAILIINX MOUTYKIB.

BUCHOBKHA

[Togani B poboti koHcTpykiii emHicHux T1I1
nokaszanu e(eKTHBHICTh 1X BUKOPHUCTAHHS IS
BU3HAYECHHS AKICHOTO piBHS MPOAYKIIT.
BuwmiptoBaHHs mapameTpiB iMiTaHCY Ha 3MiHHOMY
cTpymi 3 BHMKOpHCTaHHAM emHicHux IIII  mae
nepeBary HaJ BUMIDIOBAaHHSIM TP NOCTilHOMY
CTpyMi i BHMIpIOBaHHAM 3 BHKOPHUCTaHHSAM
TPAOULIHHUX  KOHAYKTOMETPUYHHMX  KOMipOK.
OcraHHe He TpUIaTHe Ul BUSBIICHHS SKiCHOTO
CKJIQAy JOCHIPKYBAaHMUX MaTepiaiiB, a JHIle
YyTJIHBe JI0 3arajbHOI KiBKOCTI ioHiB. Ha BiaMiHy
Bil JOCTI)K€Hb 3 BUKOPUCTAHHSM MOCTIHHOTO
CTpyMy, 10  CYMPOBO/UKYIOTbCS  MPOLIECOM
€JIeKTpPOJTi3Y, JOCHIDKeHHS Ha 3MiHHOMY CTpyMi
€MHICHUMHM CEHCOpPaMH, 30Kpema Ui BOJHHUX
PO3YMHIB, 1a€ MOXKITUBICTh YHUKHYTH TMOJIApU3allil

00’ekTa JIOCJTiKEHHS, npu AKiM MOXe
3MIHIOBATUCh  AKICHMUW 1  KijgbKicHMU  ckiiag
PO3UMHEHUX PEUOBMH, TOOTO aHajli3 BOJHHUX
pPO3UMHIB B TAaKOMYy BHUMAAKY 3aJMIIAETHCS
HepyHHIBHUM.

Henomikom, opHak, € 3MiHa TOTEHIIialiB
eJIGKTPO/IiB ~ HAa  3MIHHOMY  CTpyMi,  TOOTO
BinmOyBaeThcs mpouec 1X monsgpuzamii. s

3MEHILIEHHS MOJIIPHU3aLlii eIEKTPOIB i MOB’A3aHUX 3
Hel MOXUOOK BUMIPIOBAHHS CKIIAJIOBUX IMITaHCY
Clii  BUKOPUCTOBYBATH  XiMIYHO  HEAKTHBHI
eJIeKTPOJI 3 CHIIEHO PO3BUHYTON TOBepxHewo (Pt
(), TpOBOAWTH  MOCTi/DKEHHS TP  Mallux
3HAUEHHSIX HAMpPYr¥ TECTOBOTO CUrHAy Ta MPH
BHUCOKHX 3HAYEHHSIX MOro 4acTOTH.
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