HU3BECTHUA

TOMCKOTI'O OPAEHA OKTABPbCKOM PEBOJIIOLUMHN M OPAEHA TPYIOBOICO
KPACHOI'O 3HAMEHHU IIOJIMTEXHUYECKOIO UHCTUTYTA
nmenn C. M. KHPOBA

Tom 194 ; 1972

NMPUBOP OJist HBMEPEHHUA KO3®PUILUEHTA ®#OPMBI
KPUBOW HANIPA)KEHUS

A. H. OBEPTAH, H. T. JIELIEHKO

(ITpeacraB/ieHa HayYHO-TeXHHYECKHM CEMHHApOM (aKyJabTeTa aBTOMATHKH
H BBIYHC/JIHTENBHON TEXHHKH)

TIpn ouenke u aHaJdH3e NEPHOTHUECKHX MEPEMEHHBIX TOKOB, HATIPSNKE-
HUIl 0 JPYrHX BeJHYMH, CHMMETPHUHBIX OTHOCHTEJIbHO OCH BPEMEHH, OOLIUHO
NOJNb3YIOTCS NOHATHAMH Ko duuuenta (opMel Kpupoii K¢, aMIIHTYAbLI
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A, — neficTByIollee 3HaUeHHe NepeMeHHON BeJTHUNHBI,

Acp — cpeqHee 3HAUEHHE MEPEMEHHON BEJHUNHBI 32 MEPHOL,
| — JEHCTByIOLIlee 3HaueHHe OCHOBHOII TaPMOHHUKH 3a NEePHOI.

B cratee, ony6.1uKOBaHHON B 1aHHOM cOOpHHKe, Gblia MOKasaHa IeJe-
co00pasHOCTb M MNEePCHEeKTHBHOCTb pa3pabOTKU U NPOH3BOIACTBA NpHOOPOB
IJIsT HENOCPeICTBEHHOro H3MepeHHs Ko3(poduuuenta GopMbl NePEeMEHHOTO
TOKa, HANpsAKeHHsd, MAaTHUTHOTO MOTOKAa M JAPYTHX BeJHUYUH, KOTOPble B KO-
HEYHOM cueTe NpH u3MepeHusax K¢ MOryT ObITH Ilpeo6pa3oBaHbl B TOK HJi
HanpsKeHue.

Bo BHHUHMM 6bl11 npoBezeHH TONBITKH pa3paboTKi I CO3JaHHs He-
CKOJIbKUX CcXeM NPHOOPOB AJasi H3Mepenuda Koap@uuuenta GOpMbI  KPUBOI
C LeJbI0O HCCAEJ0BAHHs IPOrPEUIHOCTel BBIMPSIMHTEIbHBIX npudopon [1].
IlpuMensisi B KauyecTBe H3MepHTEJbHOrO MEXaHH3Ma JOTOMETpP MAarHHTO-
3JEKTPHYECKOl CHCTEMBbl, NpPeAaaraJoch B YKa3aHHBIX CXeMaxX HCMO/Ab30-
BaTh JIMHeHHble H KBaJpaTHuHbie padoune yyaCTKH BOJbT-aMIEPHBIX Xapak-
TEPHCTHK Pa3/JHYHBIX THNOB Bbinpsamureseil. Tax, ucrnoab3vsa KBajapaTHUHBI
Y4aCTOK XapaKTePHCTHKH BBIIpPSIMHUTE1ell B Lend JAefiCTBVIOULEro 3HaueHHs
M JIHHEHHBIH y4yaCTOK B LleNH Cpel1Hero 3HauyeHus TOKa (HampsxkKeHus), OT-
KJOHEHHE IIOJBHXXHOH YacTH JOrOMeTpa OKa3biBaJoCh NPONOPLHOHAJBHBIM
Ko3(hduuueHTy (GOpMbl KPHBOI M J1eHCTBylOUleMy 3HAueHHIO ToKa (Hamps-
Kenns). Has ycTpaHeHHs 3aBHCHMOCTH IMoOKasaHHs npubopa oT JefiCTBYIO-
11ero 3HayeHHs HANPSKEHHS NPHMEHSJNCh JONOJHHTeIbHble CXeMbl BO3BE-
JleHHs B KBAJApaT HJIM M3BJEUeHHss KOPHS KBajapaTHoro. EcTecTBeHHO, 4TO
yKasaHHble npu6opbl 06saagany MHOTHMH HEJAOCTAaTKaMH, HH3KOIl TOUHOCTBHIO
U TI03TOMY He HaIlJId NpHMeHeHHs.

Ha ocnoBanuu 6osee riy60KOro anaamsa CyLICTBYIOIHX I BO3MOKHBIX
MeTO0B NoCTpoeHHst K g-METPOB H SKCIEPHMEHTAJIbHBIX DPe3y/]bTaTOB HC-
C1e0BaHHS, B TOM 4YHCJE H C JOTOMETPHUECKUM H3MEPHTEJbHBIM MEXaHH3-
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MOM, aBTOPbl [PHIIAM K 3aK/JIIOYEHWI0 O 1eJeco00pa3HOCTH U IepCIeKTHB-
HOCTH TNpUOOPOB cpaBHeHHd JJs yKa3aHHbX Heaefl. Huxke onuceiBaercs
TNPUHIIUN JEeHCTBUS OJHOTO M3 TAaKHX NPUOOPOB H €ro TeXHHUECKHe JaHHbIE
/st uamMepenuss (GOpMbl KPHUBOH HaNpsiXKeHHsi B 3JEKTPOTEXHHYECKHUX LENsX
nmepeMenHoro toxa. [Ipunuun meficTBust npubopa OCHOBAH Ha KOMIIEHCAIHOH-
HOM MeTOjle CpPaBHEHHSI NPEeABApPHTeJbHO BBHIIPAMJIEHHOrO CpexHero 3Haue-
HUST HATPSI)KEHHUsT ¢ MOCTOSIHHOM 3/1C BAKYyMHOTO TE€PMO3JIEKTPHYECKOro mpe-
oOpasoBaresisi, NPONOPUHOHANbHOI AEHCTBYIOMEMY SHAYEHHIO H3MepsieMOH
BEJIHUHHDL.

DuekTpuueckas cxema npudopa (puc. 1) mo cyuecTBy mnpeacTaBifeT
¢o0ofl KoMIapaTop ACHCTBYIOIIEro H CPeQHero 3HauyeHHi H3MepsieMoro Ha-
npsixkennsi, C GespeakTHBHOro jenuTtens Rs nanpsxkenne U monaerca Ha

Puc. 1

ABa KaHasna cpaBHeHHs. B nepBoM KaHase JefiCTBYIOIlee 3HaueHHe TOKa
npeoGpasyerTcs B NOCTOAHHYIO TepMOo3ac £, u paBHO
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rae Ry — noGaBouHoe Ge3peaKTHBHOE COMPOTHB/IEHHE,

R .. — conporuB;eHHe HarpeBaTesast TepMonpeoGpasoBarens. Bo BTO-
poM KaHaJe H3MepsieMoe HalpsxXKeHHe BHINPAMJSETCS MOCTOBOH cxemoi B,
najeHne BuINPAMJIEHHOro Hanpsxenuss U, Ha conpoTusieHuu R,-r cpaBHH-
BaeTcd C TepMO3acC & IIPH NMOMOIIHA BbICOKOYYBCTBHTE/bHOIO, pe€arupyroumero

Ha cpe/lHee 3HAYEHHE TOKA, MArHHTO3JEKTPHUECKOro rajbBaHomerpa. Ilpu
pasencrse £; = U, nokasaHne rajgbBaHOMETPAa paBHO HYJI0 H, YYHTLIBAS,
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Ky —xoaddumuent npeo6GpasoBanus BHLIIPSMHTEJIBHOTO MOCTa, Ha-
TPYXEHHOTO B MOMEHT u3MepeHusi (/, =0) comporuBieHueM
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Kax Buaum, npu K= const koadduunent Gpopmbl KpHBOil NpPAMO NPONOP-
[IMOHAJIEH CONPOTHBJEHHIO R -7, a ciel0BaTeJbHO, H CONPOTHBJEHHIO 7,
yCTaHaBJIMBA€MOMY JABHKKOM NOTEHIIMOMETpPA MPH YpaBHOBEIIMBAHUH CXe-
Mbl. Hanmenbuiee BosmoxkHoe 3Hauenne Ky =1 BoiOupaerca npu r =0,
JJIsl 3TOro cXeMa paccuuTeiBaercss u3 ycaoBusi K-R; = 1. Haubosabuee BO3-
MOXkKHOe 3HauyeHune Ky, Ha KOTOpOe pacCUMTBIBAeTCS NPHOOP, yCTaHaBJH-
BaeTcss BbIOOPOM CONPOTHBJEHHs noreHuuomerpa R, tak npu R =R, mpe-
Jaesbl H3mMepeHus xKoadouuuenra ¢opmbl paBubl ot 1,00 o 2,00. Taxkum
o6pasom, paspewiaiouass Crnoco6HOCTb NpuOOpPa, MHOrOMPENeNbHOCTh €ero
H Y4yBCTBHTEJbHOCTb ONPEAEJSIOTCS BLIOOPOM MOTEHUHOMeTpa R W UVBCTBH-
TeJbHOCTBIO TajbBaHOMeTpa (HyJab-uHIuMKatopa). Ecau  comporusiaenne R
BbIOpAaTh B BHJE peoxXopaa, TO paspeliaioiiasi CIOCOOHOCTb MOKeET ObITh
II0JTyuyeHa CKOJb YTOJHO BBICOKOH H OyaeT ONpemaeasiTbCs TOJbKO UyBCTBU-
TeJbHOCTbIO rasjbBaHomerpa. [nas nannoro mnpubopa npu R;=240 o,
R=120 om u Ry=285000 om (K¢ = 1,00 = 1,50), naune moreHupomerpa
250 mm uena genenus cocrasiaser 0,002.

TounocTe M WyBCTBHUTENBHOCTL Kg-MeTpa ONpeaessiioTess  CTaduJb-
HOCTbIO KOo3(puuuenta K U 4yBCTBUTEJBHOCTSIMH TepMonpeoOpas3oBaTes
U ranapBaHoMerpa. g obecneuenus mocrosiHcTBa Koadduuuenrta K, GoLin
HCCIe10BaHbl BaKyyMHble OeCKOHTAKTHbIe TepMonpeoOpa3oBaTe Il  THIA
TBb-3 u TBb-4 u ucnonbzosan B npubope tepmonpeodbpaszosartens TBH-1,
HMeUi 6osee BbICOKYIO UYBCTBUTENBHOCTb, CTAOWJIBHOCTL KO3 (HUIIMeHTa
npeo6pa3oBaHysl U BOJbT-AMIEPHYIO XapaKTePUCTHKY Ha padoueM yuacTke,
O6m3Kylo kK JauHeliHoil. Kpome Toro, a/is obecrneyeHHss BbICOKOH TOUHOCTI
H3MepeHuss pabouyast TOUKA XapaKTepUCTHKH TepMolpeobpasoBareas ycra-
HaB/JUBAETCS TMOCTOAHHOH Nepe1 Hu3MepeHHMeM KOMIEeHCALHOHHBIM MeTO0M
C TIOMOIIbI0O HOPMAJBHOrO 3jemMenTa. [lus 3Toro ABOIHOIN nepekaouarens /1,
1300paxKeHHbIl Ha puc. | B BuZe JBYX KJloueil, CTaBUTCS B NoJoKeHue 2
1 peryJupoBKOH CONPOTUBJIEHHS Rs; ycTaHaBAUBAeTCs 3ajaHHOe 3HAUEHUE
7. npul . =0, paBrHoe B npubope 7 ms6. Henocrosuerso koapduunenra Ky,
00YyCJI0BJEHHOE HEJUHEHHOCTbIO XaPaKTEPUCTUK BLIIPAMUTECH, MOKET ObITb
CBEeHO K MHHHMYMY IOA60OpPOM BBINIPSIMHTENEH M BLIOOPOM HX peKHMa pa-
6otol. [IpoBenennbie UccaeOBaHUS Pa3HBIX THIOB TepMaHHEBbIX M KpeMHHE-
BBIX JHOJOB MO3BOJISAIOT 3aK/JAIOUHTH O BO3MOXKHOCTH MX NPUMEHEHUS B LIH-
pPOKOM JHamnasoHe YacTOT MPH YCJAOBHHU MaJOro 0OpPaTHOrO TOKAa M JHHEHHOI
Harpy3ouHo# XapaKTepUCTHKH 1end Boimpsmaenus. [locaennee ycaosue jer-
KO BBIMOJIHSIETCST BBIOOPOM COTPOTHUBJAEHHST Rz MHOro 060J/blile MPSIMOTo CO-
NpOTUBJAeHUST MocTa. Ry = 7720 oM, cOnpOTUBJ/JEHUE BBIIPAMUTEJbHOIO MOCTA
pasuo 600 om npu Toxe narpysku 1,1 ma. Bce ocranbnbie 371eMeHTBI CXeMbI
(compoTruBseHHs1) BBIOHPAIOTCS BBICOKOCTAOMJIBHBIMH MAHTAHHHOBBIMH, UeM
OJTHOBPEMEHHO CHHKAIOTCSI IMOTPEIIHOCTH OT H3MeHeHHs TemnepaTypbl. Ms-
MeHeHHe 3JC HOPMAaJbHOrO 3JeMeHTa OT TeMIepPaTypbl MOXKET ObITb yUTEHO
H3MeHEeHHEM CONMPOTHBJEeHHs] Rg aHAJOTHYHO TOMY, KaK 3TO NPOH3BOIHUTCS
B KOMIIEHCATOpaX MMOCTOSIHHOIO TOKA. 3allluTa TaJbBaHOMETpa OT Meperpys3KH
nepeMeHHO COCTABJSIONIEN BBIIPSIMICHHOIO TOKAa MOXKeT ObIThb OCyIIecTB-
JeHa, ecaH B 3TOM Oyaer HeoOXOJHMOCTb, IIYHNHPOBAaHHEM TIaJbBaHOMET-
pa eMKOCTbIO.

[TpuGop paccunrtan Ha MHHHMajabHOe Hanpsikenne U, =9 8. Ilepexon
Ha OoJiee HH3KOE HANps:KeHHe JIerko OCYLIeCTBHTb H3MeHeHHeM COTpPOTHB-
Jdenuit Ry u Ry nast o6ecneuenus BbIGpaHHoro padouero Toka TepmMonpeood-
pasopaTesis. Hiuknuil Tpemen H3MepseMOro HaNpsKeHHs s JAaHHOIl
CXeMBbI COCTaBJSACT
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