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BECKOHTAKTHbIH UHAYKUUWOHHBIX OTMETYUK OBOPOTOB

A. B. MYPHH

(ITpeacraBiena HayYyHbIM CeMHHApOM Kadeapsl MPHKJIaJHOH MeXaHHKH)

Bo Bpems uccieqoBaHUii MaIIMH 4YacTto TpeOyeTcsi IPOBOIAHTbL H3Mepe-
111s CKOPOCTEH BpallaolUXcsi 3BeHbeB. [IpH HeEOOXOAMMOCTH HX perucrpa-
1IH¥ ¢ TIOMOIIbIO ILIeidoBoro ocuuanorpada B KauecTBe JATUUKOB CKOPO-
CTeill OObIYHO HCIIOJNB3YIOTCSI TaXOreHepaTopbl pas/JMYHBIX THIOB. B Tex
cayuyasix, KOTJa TaXoreHepaTtopbl NMPHMEHHTb OBIBaeT OU€Hb TPYAHO HJIH
‘HEeBO3MOYKHO, H3MepeHHe CKOpPOCTeH BpalleHHsl 3BeHbeB C JOCTATOYHO BLi-
COKOIl TOYHOCTBIO MOXKET OBITb OCYIIECTBJEHO € MOMOIIbI0O OeCKOHTAKTHBIX
MarHHUTO3JIEKTPUUECKUX OTMETUYUKOB 000poTOB. I[Ipum n3mepeHHH cKopocTei
BpallaloIUXCsi 3BEHbEB C MOMOLIBI0 OTMETYMKOB 0OOPOTOB, KaK H3BECTHO, HA
TJaeHKe ocuussorpada 3amUCchIBAIOTCS 3J€KTPHUECKHe HMIYJbCLI, reHepu-
pyemble 3THMH JaTYHKaMH depe3 OJMH HMJH YacTb 060pOTa 3BeHA, H OTMETKH
BpeMeHH, obecrieurBaeMble OTMETYHKOM BpeMeHHU. [lo 3THM JaHHBIM MOXKHO
CPABHUTEJbHO MPOCTO ONpedeJHThL CPEIHIO (3a HepHOA BpeMeHH, COOTBET-
crBylonnii 2—3 o6opoTram HJHM YacTH 000poTa CKOPOCTh Bpallalollerocs
3JIeMeHTa.

B u3BeCTHBIX KOHCTPYKUHAX GECKOHTAKTHBIX HHIYKIMOHHBIX OTMET4H-
KoB 06opotoB [1; 2] mas co3maHUsT MATHUTHOTO MOTOKA HCIOJB3YeTCst MOCTO-
SIHHBIE MarHuT. Heo6XoauMOCTb NMpPUMEHEHHs JO0CTATOYHO CHJBHOrO IIOCTO-
SHHOTO MarHuTa CIelHaJbHOH KOHCTPYKLUHMH CHJABHO 3aTpyAHseT WU Je-
JIaeT B HEKOTOPBIX CJAyuasix HEBO3MOXKHBLIM HCIOJb30BaHHE TAaKHX OTMETUH-
KOB 000pOTOB (3HAuHTe/bHBle pa3Mephbl AaTUHKa, CJAOXKHOCTb H3TOTOBJIEHHS,
He Bcerja MOKHO OOONTHCh 0e3 yCHJIEHHsT BBLIXOJIHOTO CHrHaJjga H Ap.).

B cBA3u ¢ HEOOXOAMMOCTbIO MPOBEIEHUS] UCCAEIOBAHUHA B TPOU3BOJCT-
BEHHBIX YCJOBHAX CKOPOCTEHl BpalleHHs 3BeHbeB MPHBOAOB MHOIOJBHUIATE/b-
HOTO IIOJBECHOr0 KOHB€Hepa M HEBO3MOXKHOCTBIO MPUMEHEHHs [Jsi 3TOM
el APYrux crnoco6oB M YCTPOHUCTB HaMH ObLI pa3paboTaH M YCHEIIHO HC-
10J1b30BaH BeCbMa IPOCTOH MO YCTPOHCTBY OECKOHTAKTHBINM HMHIYKIHOHHDII
OTMETYHK OOOpPOTOB, JIMIIEHHBbI YKa3aHHBIX Bbillle HEJIOCTATKOB.

Ha puc. 1 npeacrasiaeHo ycTpoicTBO pa3pabOTaHHOTO OTMETYHKA 000-
poros. B paccmarpuBaeMOM YCTPOHCTBE BMECTO NMOCTOSIHHOTO MAarHUTa HC-
MOJb3yeTCs  3JEKTPOMArHuT, YTO IO3BOJHJO YHPOCTHTH KOHCTPYKIIHIO
CepJleyHNKa M YMEHbIUHUTb ero pa3Mmepbl. BeiencrBue 3TOro HemoaBHIKHO
yCTanaB/iiBaeMasi Ha CTaHHHe MAalUMHbI KaTyWKH ¢ I1-o6pasubiM HaGOpibiM
CepJeYHUKOM HMeeT He OAHYy (KaK 3TO AeJaeTcss B H3BECTHBIX YCTPOHCTBAX
TAKOTO THNA), a JBe OOMOTKH: I€PBUUHYIO0 U BTOpUUHYI. [lepBuunas o6MOT-
Ka KaTylKy Yepes3 MOTEHIHOMETP MHTAETCS YHCTO IOCTOSHHEIM TOKOM (HMe-
IOIIHM TOJIBKO JIMIIb TOCTOSIHHYIO COCTABJSIOILYIO) M CJIYyXKHT, TaKUM 00pa-
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30M, JIJIsi CO3/laHHs] MAarHUTHOrO MOTOKA B ee cepjeuHuKe. Bropuunas o6mo1-
Ka KaTylWIKH JaTydKa MOJAK/II0YaeTcss K BuOparopy ocuu/siorpada. Hemoss-
30BaHHe MOTEHIIHOMEeTpa MO3BOJISIET MEHSITh B LUHPOKHX IpeJesax BeJHUYHHY
TOKa B IEPBUYHOji 0OMOTKEe M T€M CaMbiM OYeHb NPOCTO H IJIABHO H3MEHATH
yPOBEHb BBIXOJHOrO CHIHAJa.

[ToABHIKHOH YacTbl0 OMHUCBIBAEMOTO  OTMETYHKA — SIKOPEM, KaK 3TO
BUJHO M3 PUCYHKa, MOXKET CJHYXKHTb IJacTHHKa touuunoi 0,5 -— 1,5 ma u3
OObLIYHOH MaJIOYIJIePOAHCTOH CTa-
au. C 1e/blo yMeHbIIEeHHsI 3a30pa
MeKIy SIKOpeM M CepAeUYHHUKOM H,
C/JIe0BATeJNbHO, C IeJbI0 IOBbIIIE-
HHSI YPOBHSI BBIXOJHOTO CHrHAJa
(npu HEOOXOAMMOCTH) SIKOPb IOJI-
J)KeH HMeTb (opMy JAYrH OKPYIKHO-
CTH pajuyca, PpaBHOrO paccros-
HHIO, Ha KOTOpOE OH yJaJieH OT OCH
BpalleHUs1 3BeHa. JTa MJaCTHHaE-
SIKOpDb YCTaHABJIMBAeTCsi Ha Bpa-
llamplleMcs 3BeHe TakKuM o6pasomM;
4TOObl NPU  NPOXOMKIEHHH MHMO
CeplevyHHKA JaTudKa Ha pPaccTosi-
Huu 0,6—1,5 mm oHa ogHOBpeMeH-
HO MorJa IepeKkpbiBaThb o06a ero
nojioca. OueBHAHO, UYTO SHKOPb,
NpPOXOAs MHMO CeplIeyHHKa U
yMeHbIlIass T€M CaMbIM BO3XYIIHbI
3a30p MexXJy ero moJgmocaMu (kKax
3TO IIOKas3aHo Ha puc. 1, a), usme-
HSIeT U ero MAarHuTHOe CONPOTHB-
JIEHHE, a 3TO, B CBOIO ouepe/b, MpH-
BOLUT K H3MEHEHHI0 MAarHUTHOTO

MOTOKAa U K HaBEeIEHUIO BCJIEICTBHC

CLI 2 3TOT0 BO BTOPHYHOH OOMOTKe Ka-

; TYWIKH 3. O. C., UMIYJbC KOTOPOIl

pPeruCTPUPYeTCs] Ha MJEHKEe OCIIHJI-

Puc. 1. Cxema ycTpofictBa 0eCKOHTAKTHOIrO aorpada. BerecTBenHo, uTo npu

HHAYKIITHOHHOrI0 OTMETYHKAa 060pOTOB H€06XOILI/IMOCTI/I BBISICHUTD HM3MEHe-

HHEe CKOPOCTH BpallaloLlerocs: 3pe-

Ha B mpeaenax ogHoro o6opora $IKOPb AOJKEeH OBITh BBLINOJHEH B BHJE
3ybuaToro Aucka.

[Ipun cxeme BKJIOUEHHST BTOPHYHON OOMOTKM KAaTYIIKH OTMETYHKa, Kak
3TO NMOKa3aHo Ha pHC. l,a, 3amHUCh HUMMOYJbCOB 3.4.C. Ha IJIEHKE OCIHJIJIO-
rpada Oymer pacmosaratbess Mo o0e CTOPOHBI OT HYJEBOI JMHHH. B cayuae
HeOOXOIUMOCTH MOJNYYHTh 3aMUCh OTMETOK 060POTOB TOJBKO B OAHY CTOPOHY
OT HYJIEBOIl IUHUH B IIellb BTOPUUHON OOMOTKM CJedyeT BKJIOUHUTb LHOM, Kak
3TO MOKa3aHo Ha puc. 1,6.

[To cpaBHeHHIO ¢ M3BeCTHbIMM Pa3pabOTaHHBI OTMETUYHK ODOPOTOB 0O-
Jajgaer psAOM OYEBHUJHBIX NMPEUMYLIECTB: OTCYTCTBYET MOCTOSIHHBIH MAarHHT
M BCJEJCTBHEe 3TOTO YIPOCTHJIACh KOHCTPYKIMSI H H3TOTOBJIEHHE YCTPOMCT-
Ba; 3HAUHUTEJbHO MeHblUHe pa3Mmepbl; OoJblliasi BeJUYMHA HMIYJbCa 3.01.C.,
KOTOpast Jierko MozkeT ObITh H3MEHEeHa B LIMPOKHX Npejenax 3a CueT H3Me-
HeHHsI HamNpsi’KeHHs] TMHUTaHHUsI TEePBUYHOH OOMOTKH € MOMOIIbID I{OTEHI[HO-
MeTpa U Jp. YPOBEeHb BBIXOJHOTO CHrHaja pacCMaTPHUBAeMOr0 OTMeTUHKa
060pOTOB TAKOB, YTO TIPH CPaBHHTEJNRHO HeOOJBIIMX pa3mepax (momepeu-
HOe ceueHHe cepjevyHHKa — 6 X 7,5 mm; 4UCIO BUTKOB INEPBHUHO) OOMOT-
k1 — 2000, a BropuuHoit — 1000, HamoTaHHBIX NpoBOJOKOH [19B-2, nuamer-

62




pom 0,14 mm) u HanpsizKeHUH TUTAHHUS OKOJIO 3 68 yAAeTCsT OCYLLeCTBHTH €ro
3anyuch Ha IVIeHKe ociugiorpacda aaxe ¢ nomouibio Bubparopa Il tuna.

Hcnonb3oBanue pa3paboTaHHOrO GECKOHTAKTHOTO HHAYKIHOHHOTO OT-
MeTUHKa 060pOTOB MPH HCCAELOBAHUAX B 3aBOJACKHX YCJIOBHUSIX MOKa3aJ0 ero
BBICOKYIO Ha/JeXKHOCTb M HCKJIOUHUTE/JIBHO Xopoluyio pabory. YKa3avHoe 00-
CTOAITEJILCTBO, a TaKKe yIOMAHYThble Bbillle NPEHUMYILecTBa 3TOrO OTMETUHKa
060pOTOB Tiepe] H3BECTHBIMH MO3BOJSIOT HaM PEKOMEHIOBAThb €ro Npu H3-
MEPEHHH CKOPOCTeH BpaIleHHs] HJH TOCTYNATeJbHOTO [BHMKEHHS 3BEHbLEB
B TexX CJyuasiX, KOrja HeJb3si MJH OuYeHb TPYAHO HCIOJb30BaThb ISl TAKOIl
1eJId ApPyTrHe CrIocoObl.
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