HU3BECTHS4
TOMCKOTI'O OPJIEHA TPYJOBOTO KPACHOTO 3HAMEHM ITOJIMTEXHUYECKOT O
HHCTHUTYTA umenn C. M. KHPOBA

Tom 156 1969

M3TOTOBJEHUE U NPHUMEHEHWE MATHHUTOHA-
CbIIIEHHDbIX NMEPMAJIJIOEBDBIX TATYHHKOB

b. H. KAJIMHHWH, B. H. KY3bMIIH, I I0. K. TIETPOB I

IlepmannoeBble JAaTUWKH C MPOJOJbHBIM HacbllleHHEM HAXOAAT LIHPO-
KOoe NMpHMEHEeHHe MPH M3MEPEHHSIX NMOCTOSHHBIX, MEPEMEHHbIX W HMIYJbCHbIX
MArHMTHBIX TOJell B YCKODUTENSX 3apsS)KEeHHBIX UaCTHIL MW APYIHX YCTPOK-
CTBax.

IlepMaaaoeBblil JaTUHK NpeacTaBaseTr co0ol TOJMAOCKY HJIH NpOBO-
JOYKY M3 TIepMaJiios C CHTHaJbHOH 06MOTKO#, cocrosineid w3 100--500 But-
KOB TOHKOTO TNpOBOA2. B MOMEHT NpPOXOXKAEHHS COCTaBJSIOLIEH MATHUT-
HOTO TOJsi, HalpaB/AeHHOH BAOJb OCH CepAeuyHHKa, uepe3 HyJeBOe 3HAUEHHE
CepldeuYHHK MepeMarHUyHBaeTcs, W B CUTHAJAbHOH OOMOTKe BO3HHKAeT
UMNYJabC HanpsiKenus. [lapamMeTpbl WMIyJbca 3aBUCAT OT MHOTHX (DakKTo-
POB: pa3MepoB M MaTepHaja CepIeuHHKa, CIOCOOOB MeXaHHYeCKOH H Tep-
MHYECKOH 06paboTOK, a Tak:Ke OT CKOPOCTH M3MEHEHHs MaTHHTHOTO MoJsd
B MOMEHT BO3HHKHOBEHHS HMMyJbca. BesHynHa H3MepsieMOro MAarHHTHOTO
M0Js1 B MOMEHT BO3HUKHOBEHHS HMITYJbca ONpeaeasieTCss M0 TOKY B U3MepH-
TeJbHOH OOMOTKE, KOTOopasi Co3/laeT foJe, paBHoe H TPOTHBONOJOXKHOE
13MepseMoMy.

B HUHUA® npu TIIN 6bia paspadoTaHa KOHCTPYKLHA H TEXHOJOTH:A
H3rOTOBJIEHHS] NMepMaJJIOeBblX JAaTUMKOB AJ5 U3MepeHHsi MAarHHTHBIX IIOJIEH,
KOTOpble TMO3BOJSIOT [OJYYaTh MMIYJAbChl AJUTEJABHOCTbIO 10 2 MKCek
v amnautygon 0,05 = 0,1 8 npH CKOPOCTH H3MEHEHHsi MarHUTHOTO MNOJs
10 ta/cex. Jlns cepAeyHHKOB NepMaJ//JOEBbIX AATUHKOB IPHMEHSJICS TIPO-
BoJouHbIH nepmadnoil mapku 80HXC auamerpom 0,025 + 0,075 mm w anu-
Hoti 2 =+ 5 cm. Ilepmannoir moaBepraJicsd OTHYCKY B armocdepe BOAOpOJA
npu Temneparype 500 + 700°K u nomelnajcss B TOHKYIO KBapleBylo TPyO-
ky auamerpom 0,5 + 1 mm. Ha xBapueByiwo TpyOKy HamaThiBaJjach CHI-
HaJgbHas 06MoTKa nposojoM I12J1 0,02--0,03 ma ¢ uncaom BuTKoB 100+ 500.
H3roToRaennbiil TakuM 06pa3oM JATUUK BCTABJAAJCA B CTEKJISHHYIO TPYO-
Ky AuameTpom 3-+-4 MM, a TOCHe[HAs B ClelHajdbHOe YCTPOHCTBO s
BBITSXKKM nepMmannos (puc. 1) {l1]. lanHoe ycTpoACTBO NOMelLanoch B CO-
JEHOHJ, NMHTAeMbli TOKOM MPOMBIIJEHHOH YacTOTh. BriTArnBas nepMad-
JOEBYIO NPOBOJIOYKY € HanpsiKeHHOCTbW (4 <+ 5) « 108#/M% u oaHOBpeMeHHO
CKpyuyuBasi ee, NOOMBAOTCH, YTOOLI MUMNYJAbC HANPAXKECHUA HMET TPeyrodb-
1iylo GopMy ¥ MHHHMAJbHYIO JJHTEJNBHOCTh. 3aTeM 3TO HalpsAXeHHOe COo-
CTOsiHHe (UKCHPYIOT C [IOMOLLbIO 3@XKWMHOFO BHHTA, H CTEKJISHHYIO
TpyOKY 3aauBaIOT 3MOKCHAHOH cMotod. [locse Bbilep:KKn B TeueHHe 24 ya-
COB [aTYHK TOTOB.
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HemocratkoM TakKero MeTozia H3TOTOBJEHHS 4BJseTcs To, 4To ¢dopma
M aMIIMTYAa HMOYJdbca, a TakKkKe BeNHYMHA KO3PUUTHBHOW CHABI y Hanps-
JKEHHOro AATUHKAa B 3HAUYMTENABHOH CTENEHH 3aBMCHT OT TeMmlepaTypel 1aT-
yuKa. 3To OGYCJOBJIEHO Te€M, UTO TeMhepaTypHble KO3(QUIHUEHTLl paclliu-
peHMsl MepMaJoAd M 3MOKCHAHOH CMOJbl pasauunbl. [losTomMy H3MeHenne
TeMOepaTypel  JAaT4HKa MPHBO- .
AUT K HM3MEHEHHUIO HalpsKeHHd
B IIepMaJliIoeBOH  IPOBOJOUKE, .
YTO BHI3bIBAET H3MEHeHHe Ta-
paMeTpoB  HMIyJbca. B HeHa-
NPSKEHHbIX JaTYHKaX 3aBHCH-
MOCTH NapamMeTpoB HMIIYJIbCOB
oT TeMmmepaTtypel He Habawna-
J0Ch.

OTXKHr TmepMaJjioeBoro cep-
NeYHHKa B KBapueBol TpyOKe
npu Ttemneparype 1300°K 6Ge3
nocJaenyIOUlero  CO3JaHud  Ha-
NpPsi2KeHHH NO03BOJIAET MOJYYHTh
HMITYJIbC KOJ10KON000pa3HoH
(opMbl  LJHUTENBHOCTBIO  OKOJIO
4 + MKcCeK.

HMsBecTtHO, uYTO ¢ H3MeiHe-
HHEM CKOPOCTH pocCTa MarHuT-
HOr'0 TOJs BCJACACTEBHE HaJHYHA
DHXPEBbIX TOKOB B CEDAEYHHKE
¥i3MeHsIeTCsl KO3PLUHUTHBHAS CHJla
(lIHpHHA NeTIH TFHcTepesuca),
a, cJen0BaTeNbHO, H3MeHseTCs
MOMEHT BO3HWUKHOBCHHA HM-
nyJjgbca OTHOCHTEJAbHO TNPOXOXK-
JleHysl MarHHTHOTO T1oJd uyepes
HYJIeBOe 3HaueHHe. DTO ABJAEHHC
B HCKOTOPBLIX CJAy4asfX MOMKeT
IpPUBECTH K OLIHOKe B H3Mepe-
HHAX,

HM3mepenne wHpHHBL NeTJH
nepMagaaoeBoro CepleuyHHka npo-
BOJIHUJAOCH aBTOpaMK [JBYyMs Me-
TCAAMH.

CyIIHOCTb NEepBOrc MeToda
2] 3akawuaercsi B TOM, YTO HA

c——

B

Pue. 1. YCTpoACTBO A4 BBITAKKH nNepMaJsioe-

BOTO CCPAEYHHMKA B MATHHTHOM noJe: 1—o6oi-
BePTHKAJbHYIO pa3BEepTKYy OC- Ma, 2 — NepMaNoeBbill CepAeuHHK, 3 — KBap-
ummorpa(pa noaanTCcd WMIOYJib- nerasi Tpybouka, 4 — CuTHajbHAA OOMOTKA,
Cbl ¢ CHTHaJbHOH OOMOTKHM Har- 5-—cTexanHuas  TpyGka, 6 — samnMHLie

yMKa, a COPH30OHTAJbHAS Ppas- BHHTH

BEpPTKa OCYLIECTBJAAETCA C TO-

MOLbI0 HaNnpAXkeHHs, CHHMae-

MOrO ¢ COTIPOTHBJIEHHSI BKJIOUEHHOTO NOCJEI0BATEeIbHO ¢ APOCCENEM, B KO-
TOPOM CO312€TCH# MATHHUTHOE M0Je NPOMbILIJIEHHOH 4acTOThl (puc. 2).
B pesyabraTe Ha 3KpaHe T0Jyd4aeM OCIM/AJIOrPaMMY ABYX MMIYJbCOB pas-
HOH MOJSIPHOCTH, PAcCTOSTHHE MeX1y KOTOPBIMH NPOTOPUHOHAJIbHO MIKpHUHE
neTan rucrepesuca. Ilo BenuyuHe NOCTOAHHOIO TOKA Yepe3 H3MEPUTE/BHYIO
0OMOTKY [aTUHKa, KOTopas MepeMellaeT 3TH HMIYJbChl NO OCH X ua pac-
CTOsIHHe, PABHOE PACCTOSHHIO MEXAYy MMIYJbCaMH, MOXKHO ONpENeaHTh LIH-
PHHY NeTJi THCTePe3Hca [epMalijioeBoro Cepaedynuka.
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MamepeHHe WIHPHHBE METJHM THCTEpe3dCa OPOBOLAUIOCH TaKxKe Mo cxe-

Me, NpuBeAcHHON Ha puc. 3. Mceaenyemelii mepmannoesiii cepiednuk «l»
C CHrHaJbHOH OOMOTKOH W, INOMEILIAeTCs BHYTPb KaTYLIKH BO3OYXKIEHHA
W, KOTopas IIHTAaeTCs CHHYCOHAAJbHBIM TOKOoM C uacTtoroi 500800 eu.
BesyunHa moJsst Bo3OYXK/IEHHST OMNpejesasieTcsi MO H3BECTHBIM [eoMeTpuye-
CKMM TapaMeTpam KaTYIIKH H TOKy udepe3 Hee. Hanpsixkenue, nponopuuo-
HaJgbHOoe TOKY  BO30yiKIeHHS,

30-7 MOCTyNaer Ha BePTHKAJbHBIA
BX0J4 ocuuanorpada, cosnaras
@ Ha 9YKPAaHE HCNPEPBIBHYIO CHHY-
couay. B Tor MOMeHT, Kkoraa

Y nojsie B CcepAeYHHKE paBHO €ro
* 1™ KOPUMTHBHOH CHJIe, B CHIHAJn-
HOll OOMOTKE BO3HHKaeTr HM-
NyJbC HaOpsKeHUs, KOTOPbIil
MOCTYMaeT Ha MOAYJAATOp APKO-
cti ocumanorpada. B pesyab-
TATE HA CHHYCOMIE BO3HHKAIOT
yepeAyloLdeca CBETJble U TeM-

Hble TOYKH dCCTOSAHUE MexKAY
Puc. 2. CxeMa A5 u3MepeHHsT 1 4BTOMATH- » P Ay

YeCKOfi KODPCKUHH INHPUHBI NETJH THCTepe- KOTOPBIMH 11O BEPTHKA/JIH NPO-
3HCA HEPMaJ/oeBOro CepiaeyHHKa MEeTOA0M NOpOHOHAJbHO WHPHHE TICTJIH
HMIYJIBCOB ructepesuca.  3Has  BeSUYHHV
N0Jis1 BO3OYKACHHS, IO OCIHHJIIO-

rpaMMe MOXKHO ONpeJeaHTb ILUHPHHY NETJU THCTepe3Hca.

Jaa aBTOMATHYECKOH KOPPEKUHMH HM3MEHEHHS LMPHHBI NeTJH THCTepe-
3MCa C H3MEHEHHEeM CKOPOCTH pocTa II0Jsi aBTOPDAMH IMpeLJciKeHa Lenb
koppekuun [2], xoropass mnpeacrtabjeHa Ha pHc. 2. llenp xoppekuuu co-
CTOUT U3 2-X OOMOTOK: BHYTPCHHEH M HapYXKHOH. IDTH OOGMOTKH CO€IHHSIOT-
cA MexXAy coDOoH Tak, YTOOBI 3.J.C., HABOAMMbIE B HHX MEepPeMeHHBIM MOJeM,
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Puc. 3. Cxema 15 H3MepeHHsl WIHDHHBI MeTJM THCTEpe3Hca [ep-
MaJJI0eBOTO CepAEeYHHKA METOAOM MOAVASNHMH 1NoJad  Bo3BYK-
JIeHHA

OblJIH HampaBJieHbl BCTPEYHO, [IPHYEM HApyXkKHasg OGMOTKa JOJKHA co3fja-
BaTh OOJMBUIYIO 3.1.C., YeM BHYTPeHHsisl. KOHLBI KOPPEKTHPYIOIIEH O06MOTKU
3aMblKalOTCsl Ha compotuBieHHe R. Ilpu 3Tom B ofaacTH M1epMa/ioeBoro
cepAeyHHKa CO3JaeTcsl onepexalolee noje, JHHEHHO 3aBUCSIIEE OT CKOPO-
CTH pocTa MarHuTHoro nojs. UIHpuHa nernu rucrepesuca 3aBHCHT He JIH-
HEHHO OT CKOPOCTH POCTA MArHUTHOTO MOJsl, MOTOMY KOPPEKIHIO LIHPHHBL
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NeT/ad THCTepe3Hca MOXKHO OCyLIeCTBHTH JHIIL B HEKOTOPOM HMHTEpBaJe
CKOpOCTeHf poCTa MAarHMTHOTO NOJS. ‘

JJst HACTPOHKH LenH KOPPeKLUHMH JAaTYHK NMOMeIlaeTcs B MoJe ¢ 3aiaH-
HOH CKOPOCTbIO POCTa MOJs, U NMOoAOHpaeTcs BeJHUHHA CONPOTHUBJIEHHS Tak,
yToGbl HMNYJbChl HA ocUMJnorpaMme coBMecTuauch. IlpaBuabHOCTL Ha-
CTPORKH MpOBepsieTCsl MyTeM HW3MeHeHHsi CKOPOCTH poCTa IMoJg B JHana3one
PaboyuX CKOPOCTEH POCTa, NPH 3TOM HMIYJbChl HE MOJKHBI PACXOAMTHCS.

B oanoM H3 H3roTOBJMEHHBIX aBTOpaMH AAaTYHKOB 0e3 KOPPEKUHH LIH-
PUHDBI NETJH THCTepe3uca NpH H3MEHeHHH CKOPOCTH POCTa MAarHUTHOTO I10Js
Ha-+5Y% mnorpewHocTs U3MepeHni coctaBaser—41-10-° 74, a npu Haauuuy
KOPPEKLUHMH 3Ta MOIPEIHOCTL yMeHbuiaercs po-+1-10-7 ra.

[lepmaJsoeBble OAaTYHKH I[PHMEHSJINCH aBTOpaMH B (a3oMerpax —
npubopax, HCIONb3yeMHBIX B O€TarpoHax AJisg ONpeflesieHHss MOMEHTa Iepe-
X0la NepeMeHHOTO MATHHTHOTO NoJf uepe3 HyJeBoe 3Hauenue, B ¢aszo-
MeTpe MMeeTcq [Ba JAaTdHKa, W3 KOTOPbBIX OAHH HEMOJBHXKHBIH, a ApYyro#
nepeiBUTAETCA M YCTAHABJIHMBAeTCas B TOouke M3MepeHus. Ob6a HMIyJbca
¢ CHrHaJbHBIX OOMOTOK NOJAAIOTCSl HAa BEPTHKAJbHBIH BXOJ OCLHJ/JOTpada.
®a30Bbli CABMTI MexKAY MAarHUTHLIMH TOJAMHU B TOYKaX, I[ie YCTAaHOBJIEHBI
JATYHKH, ONpejensercsi MO BeJHUYHE IMOCTOSIHHOrO TOKAa MOAMNHMTKH B H3Me-
pUTeJbHOH 0OMOTKe OJHOIG M3 JAAaTYMKOB NpPH COBMNAAEHHH HMMIy/Jbca HA
ocuuamorpamMmme. Eciu 3anuTaTh TOKOM H3MEPHTEJNbHYIO OOMOTKY H BTOPOTO
AaTudKa M MOJAJepKHUBATH ero NOCTOsIHHOe 3HAaYeHHe B TeYEHHe BCeX H3Me-
peHuii, TO MOXKHO H3MEPATb MIHOBEHHbI€ 3HAYEHHs M0Jis, IPHYEM YPOBEHD
H3MepsieMOT0 MOJIst H3MepAThL BEeJTMUYMHOH ToKa B H3MepDHTEJLHOH OOMOT-
ke BTOoporo aatuuka. [lorpemiHocTb H3MEPEHHA MO/ 3THM METOAOM COCTaB-
ager-£5-10~7 14

Kpome 3TOTO nepmaJsaoeBble AAaTYHKH HCIOJIB30BaJHCh HaMH B Mar-
HMTOMETpe [Jisi U3MepPeHHs] MICHOBEHHBIX 3HAYEHHH HMIMYJbCHBIX MarHUTHbBIX
noaedt [3], B npubope IS H3MEpeHUA MNOCTOAHHBbIX MArHHTHLIX noJgeir [4]
M B YCTPONCTBe [Jsi ONpejeseHds MeJHaHHOH IIOBEDXHOCTH MAarHUTHOTO
noJsi CHHXPOTpPOHa [5].

JIMTEPATYPA

1. 10. K. Merpos. [lpumeHenne ynpyrux neopMmaluil CepAeYHHKOB MpPH I13rOTOB-
JIEHHH 11epMa/IOBHIX 30HAOB. JJeKTpOHHble yckopHutead. Tpyawl IV mexBysosckoi
KoH(bepeHMH N0 3JeKTPOHHBIM YycKopHTeasm, 259, 1964,

2. 10. K ITerpos, B. H. KaanuBruH ¥Yder rucrepesuca B NepMasioeBblX AATYH-
Kax Hy/JeBOro MArHHTHOTO TOJfA. DJeKTponHble yckopurean. Tpyawt Il mMeXBY30BCKOH
KoH(epeHIMH N0 3AeKTPOHHBIM YcKopuTeaaM, 213, 1963.

3. 5. H-. Kanuuun HsmepenHe OTHOIIEHHS TOKOB B JaTyHKax [E€PMaAIoeBOro
MarHHToMeTpa (HacTOSAIIHIE TOM). ‘

4 B.H Enonewnukos, B. H . Kysomun. [Ilpubop aas H3MepeHHs ca1absixX
NOCTOSHHBIX MATHHTHBIX mosiell. DJeKTpoHHble yckoputenu. Tpyael [I1 MexBysosckolt Kon-
(epeHIHHN 110 3JEeKTPOHBLIM yckopureasM, 218, 1963.

5 B.H. Kysemuu, IO, K. letpos. IIT3, 1, 177, 1962.

9. 3akaz 459



