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[JaT4YMK1 NMHENHOro 1 YyrnoBoOro rnepemMeLleHus

Jdamuyuk - 310 yCTPONCTBO, Npeobpasyrollee BXogHoe BO3gencTBue nodon
dom3nyeCcKon BENMNUNHbBI B CUrHan, yooOHbIM ANs AanbHENWEero NCnonb30BaHUS.

Hdamyuk nepemeuwjeHuss — 310 Nprudop, NpeaHasHayYeHHbIN ANs onpeaeneHns

BEMNUYMHbI IMHEWHOMO UMK YrITIOBOrO MEXaHUYECKOro nepemMeLleHns Kakoro-nmbo
obbekKTa.

Bce patunku nepemMmeLlleHnda MOXHO pa3aesinTb Ha ABE OCHOBHbIX KaTeropmumn —

OaT4YNKM NIMHENHOIO NepeMeLLEHNS N OaTYUKN YINOBOro nepeMeLLeHuns
(3HKOLEPDI).




OaTyuku fiMHeMmHoro n yrnoBoro nepemMeLlleHusA

daTynkn NMHENHOro nepemMeLLeHus.
Mo npuHUKMny gencTens ObiBatoT:

* EMKOCTHbIMU;

* ONTUYECKUMU;

* NHOYKTUBHbBIMU;

* BuxpeToKkoBbIMUY;

* YNbTpa3BYyKOBbIMU;

* MarHMTope3ncTUBHbLIMU;

* [loTeHUMOMETPUNYECKNMU;

* MarHUTOCTPUKLIMOHHbLIMWU;

* Ha ocHoBe adhpekta Xonna.




OaTyuku fiMHeMmHoro n yrnoBoro nepemMeLlleHusA

EMKOCTHbIe AaT4yMKU nepemMeLleHuns
B ocHoBe paboTbl 4aTYMKOB JAHHOIO TUNa NEXUT B3anMOCBA3b
€MKOCTM KOHeHcaTopa C ero reoMeTpu4eckon KoHurypaumen.
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EMKOCTHOM gaTtynK NIMHENHOIO NepeMeLLeHUs C NOABMXKHbLIM OANISTEKTPUKOM.



OaTymKn NMMHENHOro 1 yrrnoBoro nepemMeLlleHus

OnTnyeckue paTyuku nepemMmeLleHus

Pomademexmag

Hemepecyouiud ofbexm
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OnTUYecknin JaTynk nepeMeLLeHns Ha OCHoBe
ONPaKLUUOHHBIX PELLEeTOoK.



OaTyuku fiMHeMmHoro n yrnoBoro nepemMeLlleHusA

Vo MHAOYyKTUBHBbIE AATYUKN NepeMeLleHns
Sriypi et m

NHOYKTUBHBIN JaTymK nepemeLleHns
Ha TpaHcdopmartope.
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NHOYKTUBHBIV OaTYMK NepeMeLleHns ans
0OBbEKTOB U3 heppoOMarHMTHbIX MaTepuarnos.
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JaTynkn NIMHENHOro u yrnoBoro nepemMeLlleHusA

BMXpeTOKOBbIe AaTYUKN nepemeLleHuUsA

[aTynkmn gaHHoro Tmuna coaep)art reHepaTtop

MarHUTHOrO NOMs U PerncTpaTop, C NOMOLLbIO
KOTOPOro onpeaensaeTcs BenuinHa NHOyKumm

BTOPUYHbLIX MarHUTHbIX MOSEN.

BuxpeToKkoBbIN AaTYMK nepemeLLeHnd



OaTYnMKn NMMHENHOro 1 yrrnoBoro nepemMeLleHus

Yn bTPpa3BYKOBbI€ OAaTYUKUN NepemMeLleHUns
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B ynbTpa3ByKoOBbIX AaTyMKkax NepeMeLleHnst peanns3oBaH NpUHLMN pagapa —
cukcupytoTcs oTpak€HHble OT 0ObekTa yNbTPa3ByKOBbIE BOSHbI, MO3TOMY
CTPYKTYpHast cxeMa 06bl4HO NpeacTaBneHa NUCTOMHUKOM YrbTPa3ByKOBbIX BOSH U

PEermcTpaTopom



OaTymKn NMMHENHOro 1 yrrnoBoro nepemMeLlleHus

MarHVITOpe3VICTMBHbIe AaT4YUKN nepemeLleHuns
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B MarHNToOpe3NCTUBHbIX AaT4UKaXx rnepemelleHna ncnosyib3yetcqda 3aBMCUMOCTb
ANEKTPUYECKOro conpotneiieHnAa MarHATOPEe3NCTUBHbIX MIMAaCTUHOK OT HanpaBJieHNA U
BEJTMYNHbI UHOYKUMN BHELLHENO MarHUTHOroO Nnosi4.



OaTyuku fiMHeMmHoro n yrnoBoro nepemMeLlleHusA

datyuku Ha ocHoBe achhekTa Xonna

[aTtynkn 3Toro Tmna MMeKT KOHCTPYKLMIO MOAOOHYI0 KOHCTPYKUUM MarHUTOPE3UCTUBHbIX
OaT4YNKOB, OHAKO B OCHOBY MX paboThbl NONoXeH adheKT Xonna — NpoxoXKaeHue Toka
Yyepes NPOBOAHUK, HA KOTOPbLIW BO34ENCTBYET BHELLHEE MAarHUTHOE rorne, NpuBoanT K
BO3HMKHOBEHMIO PA3HOCTU MNOTEHLMANoB B NONepeyHoOM ceveHnn npoBogHuKa.

Taknm obpasom, adbdekT Xosnna 3aknovyaeTcs B BO3HUKHOBEHUN MONepeYHOn pasHOCTU
anekTpuyeckux noteHumanos U, B NpOBOAHMKE C MOCTOSAHHLIM TOKOM |, HaxoadALwmmes
nog Bo3gencTesMeM MarHutHoro nond B. 3toTt adbdekT 61 obHapyxeH B 1879 roay.
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OaTymKn NMMHENHOro 1 yrrnoBoro nepemMeLlleHus

MarH NTOCTPUKLUMNOHHbIEC OaT4YUKUN NepemMeLlleHNnA

Kak npaBuno, MarHUTOCTPMKLUWOHHbLIWM JaTYMK NpeacTaBnsieT cobon NpOTSHKEHE

BONMHOBO/, BAOSIb KOTOPOro MOXET CBODOAHO NepemMeLLaTbCsl NOCTOSAHHbIA KONbLEBOW MarHUT.
BHyTpu BonHOBOAA cOAEPKUTCSA MPOBOAHUK, CNOCOOHbLIN NpU nogade Ha HEro dnNeKTPUYECKNX
MMMNYNbCOB CO34aBaTb MarHUTHOE nosie BAOoSb BCen CBOeW AnuHbl. [onydeHHoe mMarHnTtHoe
nosie ckragblBaeTcs C rnonem NoCToAHHOro MarHuTa, 1 pesynstTupytoLlee nore co3gaér
MOMEHT BpalLieHUs1 KaHana, cogepaLlero BonHoBoa (3ddekT BangemaHa). mnynbcol
BpaLLEeHNS pacrnpocTpaHsaTCs No KaHany B 06e CTOPOHbI CO CKOPOCTLIO 3ByKa Matepuana
KaHarna. Permcrpaumsa BpeMeHHOW 3a4epXXKN MexXay OTnpaBKom a1. uMnynbca 1 npuema
MMMNynbca BpaLleHUs NO3BOSIAET ONpPeaennTb PAcCTOAHMUE OO0 NOCTOAHHONO MarH1Ta, T.e.
onpeaennTb ero nonoxeHne. KaHan MoXeT MMeTb A0BOSMbHO 60sbLIyo ANNHY (40
HECKOSMbKMX M), a NONOXXEeHNE MarHnta MoXeT OblTb OnpeaenieHo ¢ TOYHOCTLIO 40 HECKOSTbKUX
MWKPOMETPOB.



OaTymKn NMMHENHOro 1 yrrnoBoro nepemMeLlleHus

nOTeHLI,I/IOMeTpVI‘IeCKVIe AaTYUKN nepemMeLleHns

B cBoein ocHOBE MMEET 3NeKTPUYECKUN KOHTYP, coaepXkallumm noteHumomeTp. JInHenHoe
nepemMelleHne obbekTa NPMBOANT K NUBMEHEHUIO COMNPOTUBIIEHUS NOTEHUMOMETPA
(nepemeHHoOro pesucrtopa). Ecnn yepes noteHUMOMETP MponyckaTb NOCTOSIHHBIN TOK, TO
nageHne HanpsKeHUsl Ha HEM ByaeT nponopumoHaribHO BENUYMHE CONPOTUBIIEHUS, W,
crnenoBaTteribHO, BENUYMHE JIMHENHOIO NEepeEMELLEHNA NHTepecyoWwero obbekTa.



3.2. laTynKkun ycunus

TeH3oMempu4yecKul damyuk cusbl NpeacTaBndaeTr cobon rmdbkoe Teno,
KOTOpOe nof BnUsHMEM OEUCTBYHOLWEN CUNbl NoABepraeTcs NMMHENHON
nedopmaunmn. Ha nogxooawmx mectax tena npukreeHbl YyBCTBUTENbHbIE
3MIEMEHTHI, TaK Ha3blBaeMble TEH30METPbI.

TeH30Memp — 3TO PE3NCTUBHbBIN INIEMEHT, 3MEKTPUYECKOE CONPOTUBIIEHNE
KOTOPOro BCeaCcTBME MeXaHMYEeCKON aedhopmauunm (pacTskeHNs U CxxaTus)
N3MEHSIET CBOE 3HadeHue. [lencTsytowas cuna, Takum obpasom, cnocobeTeyeT
N3MEHEHUIO ANTEKTPUYECKOIrO CONPOTUBIIEHUS.

PaboTta TeH30MeTprniecKnx gatinkoB 6asnpyeTcs Ha pasnnyHbIX
dom3nyecknx sBneHnsax, NO3BOSIMBLUMX co3adaTb criegyrowmne Tunbl
OAaTYMKOB:

*Pe3ncTuBHbLIE;
*MarHuTHblIE;
*TaKTUNbHbIE;
*[1be30pe30HaHCHbIE;
*EMKOCTHbIE;
*[1be30aneKkTpnyeckume.



3.2. laTynKkun ycunus

Pe3ucTunBHbIE OaTYMKN CUNBI

UyBCTBUTESNBbHBIM 3NIEMEHTOM JaTymKa ABMAeTCa meH3ope3ucmop. [Jatynk
npeacrtaBsnsaeTr cobOM TOHKYH MPOBOSIOKY 1, XXECTKO 3aKpeneHHY0 Ha rmbKon Noanoxke
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KoHUbI NPOBOSOKN CHabXeHbl BbIBOAAMU 3 ANA BHELLUHUX NOAKIOYEeHU. 3mnraaroobpasHo
YINOXXeHHas NPoBOSIOKa N MeCTa COeANHEHNA ee C BbIBOgAMW 3aKPbIThl 3aLMTHOW NIEHKOU 4.
TeH30pe3nCTop NOASIOXKKOM MPUKNENBaAETCA K YNPYroMy arieMeHTy, BOCNpUHMMatrowemy
Harpy3ky. [locnegHun nog oenucTesmemM cunbl gedopmMmnpyeTca 1 BbidbiBaeT gedopmaunto
TeH3ope3ncTopa. IameHeHne OnNuHbI NPOBOSIOKN MPU OENUCTBUM CUIM PACTSXKEHUA UITN CXaTus
NPMBOAUT K MPOMNOpLUOHASIbHOMY N3MEHEHUIO BESTMYMHBI €€ COMPOTUBIIEHUA.



3.2. laTynKkun ycunus

MarHnTHble faTYUKU CUNbI

MpuHUKMN paboTbl MarHUTHbLIX 4AaTYNKOB CUMbl Ba3npyeTcs Ha SIBIEHUM MarHUTOCTPUKLMN,
TOYHEEe - Ha 0bpaTUMOCTK 3TOro ABneHna. MarHUTOCTPUKLMOHHBLIN 3G MEKT (MBMEHEHNE
reoMeTpUYECKNX paamMepoB) HabnogaeTca NPy HaxoXaeHnn Tena B MarHUTHOM Mnore.

L

Ha peppomarHntHom cepgedHunke 1 pasmellieHa
KaTywKa MHOYKTMBHOCTHK 2. B criyyae genucresums
Ha cepaeyHUK cunbl 3 OH gedopMupyeTca u

T nepexoanT B Haripa>XeHHoe COCTOAHUE.
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3.2. laTynKkun ycunus

TakTunbHbIE AaTYUKU CUTbI

CyLLl,eCTBy}OLLI,aﬂ KJ'IaCCVIC*)VIKaLI,VIﬂ paccMaTpuBaeT TpU Tnna TakKTUJibHbIX JaTYUKOB: KaCaHUA,
yCcuinna n npockasib3biBaHUA. I'IepBble ABa Turna TakTUibHbIX 0AaTYNKOB N3MEPAKOT OOUH N TOT
Xe napamMeTp — D,GVICTByI-OLU,yI-O cuny. OTnnyaTCs OHWU TOSMbKO BUAOM BbIXOAHOMO CUrHana.
[aTyumkm ycunma nMeroT aHarnoroBbIN BbIXOOHOW CUrHars, a AaT4yukn KacaHus — BbIXO[,

penenHoro Tuna c perynupyemMbiMu yCTaBkamu.

l Mpumep peanusaumm

"_'_,f"/z| TAaKTUJTIbHOIO AaT4vymnKa,

pearupyroLlero Ha
CUoBOE BO3OENCTBUE.
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TakTUNbHbIN OATYMK C UCTMONb30BaAHNEM
NbE303S1eKTPUYECKOro apdekrta

Memepatop




3.2. laTynKkun ycunus

Nbe30pe30HaHCHbIe AaTYUKU CUNbI

B gatumnkax cunbl 3TOro Tmna ncnonbaytcs oba addekTa, CBONCTBEHHLIE
NbEe30KpUCTaNIMYECKMM MaTtepuanam: NnpsaMon n obpaTHbIn Nbe303IPPEKTHI.
UyBCTBUTENMBbHBIM 3fIEMEHTOM AaTymKa SBMSAETCS MeXaHn4Yeckui pesoHaTtop. KonebaHus
pe3oHaTtopa, Bo3byXgaemMble HanpsikeHMeEM nNuTarowero reHeparopa (obpaTtHbIn
Nbe303pdekT), 0bycnaBnmMBaloT €ro Hanps)KeHHoe CoCcToAHue. B cBoto ovepeab Takoe
COCTOSIHWE Bbl3blBaeT BO3HMKHOBEHME COOTBETCTBYIOLLMNX 3apAL0B Ha AfieKTpoaax
Nbe3oanemMeHTa (NPSAMon Nbe303pdeKT).

Pe3ynsratoMm o4QHOBPEMEHHOIO 3MEKTPMYECKOro Bo3dyxaeHna konebaHnm pesoHaropa u
CHATUS 3NEKTPMUYECKOro curHana aBnsieTca BO3HMKHOBEHME PE30OHAHCHbIX KOnebaHnn.

l

Pe30HATOD

OnopHeR PE3IOHAHCHEIA
reHepaTop $uneTp




3.2. laTynKkun ycunus

EMKOCTHbIEe AaTYUKU CUTbI

EMKOCTHbIE AAaTUYUKM CUSTbl OTHOCATCS K napameTpmn4eckKkmnm. KOHCprKTVIBHO OHU
npeacTaBndar0T KOHAEHCATOP, COCTOALLMN N3 ABYX MaparjeribHbiX MNiacTtnH € 3a30pPOoM MeXay
HUMMN.

EmkocTb Takoro KOHAOEeHCaTOopa rnponopumnoHaribHa njowann rniactuH, ﬂ,MGJ’IGKTpI/NGCKOVI
NPOHNLAEMOCTN MaTepunara 3a3opa u O6paTHO nponopunoHalsibHa paCcCTOAHNIO MeXay
nacCTNHaMMn.

N3meHeHune kakoro nmbo n3 nepeyvncrieHHbIX napameTpos NpmnBoanUT K USMEHEHNHO EMKOCTMU,
KOTOPYHO MOXHO USMEPUTb COOTBeTCTByPOU.leIZ annapaTyp0|7|.
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HMameHeHWe NNowanm MaMeHeHHe PAcCTOAHKA Mexay HameHeHHe ﬂ,HBﬂEHTpHHECHGﬁ
NEepeEpMTHA NA3CTHH nAacTHHaMK NPpOoHHLUGE MOCTH




3.2. laTynKkun ycunus

N be303NIeKTpUn4eCKkmne gat4ymkm Cunbl

CyTb Nbe3oanekTpudeckoro addekTa 3aknovaeTcs B crieayowemMm. B MomeHT gencreus
CWIbl Ha NNACTUHY N3 Nbe303NEKTPUYECKOrOo MaTepuana, Ha ee NOBEePXHOCTSAX BO3HMKAIOT
pa3HOMMEHHbIe 3apsabl. X BennynHa nponopuyoHanbHa NpUnoXXeHHOW cune.
KOHCTPYKTUBHO NbEe303M1EKTPUYECKMIA AAaTYMK CUMNbl COCTOUT U3 Koprnyca 1, B KOTOPOM
YyCTaHOBIIEHbI ABE NbE30NNacTUHbI 2 C PAcnONoXeHHbIM MexXay HMMK BbiBoAoM 3. BTopbim
BbIBOAOM CINYXXWUT KOpMyC AaTynka. Ha ero ocHoBaHUM pacnonoXeHa HWXKHSSi Nbe3onnacTuHa.
B MOMEHT NpunoXeHnsa curbl Ha HAXXMMHOE YCTPONCTBO 4 Nbe303M1EKTPUYECKME MIAaCTUHDI
CXKNMAKTCS U reHepupyrT HanpsiXkeHne, KOTOpoe NOCTyNaeT Ha BXoa YyCUnuTens.
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3.3. [laTuMKn CKOpOoCTU BpaLLEHMUSI.

Hamyuku ckopocmu epauweHusI NpeacTaBnsalT cobon, Tak HasblBaeMble, YaCTOTHbIE
AaTyukn. VX npnHUMn OencTBMs COCTOUT B Npeobpas3oBaHMN CKOPOCTU BpaLLEeHUs
(yrnoBoro rnepemeLleHns) B HacToTy M3MEHEHUN NOTOKA SHEPrun (ANEKTPMUYECKOro TOKa
nnn HanpskeHust). CKopoCTb BpalLleHNsa B TEXHUKE npeacTaBnsieT cobon Yncro obopoTos B
eaNHNLY BPEMEHWN N HOCUT Ha3BaHWE YacTOTbl BpaweHus (namepsaerca B 'y).

MeToabl namepeHusa yrinoBbiX CKOPOCTEN BpalLleHUS:
1. abConNIOTHLIN METoA; OCHOBaH Ha onpeaeneHnn Ymcna obopoToB Bana u nUsMepeHum

COOTBETCTBYIOLLIENO NPOMEXYTKA BPEMEHMU;
2. METO CpaBHEeHUs Yncrna obopoTOB; OCHOBAH Ha CPaBHEHUM MPY MOMOLLM
N3MepuTenbHbIX CPeaCTB Ynmcna o6opoToOB UCMbITbIBAEMOrO Bana ¢ M3BECTHOM YacTOTON

Kakoro-nmbo He3aBMUCUMOro nepnoamn4ecKkoro ripouecca.

[Tpnbop ONA namepeHust yrnoBbiX CKOPOCTEN B TEXHUMKE HA3bIBAETCA mMaxoMempoM.
OObI4HO NPY MOMOLLM TaXxOMETPOB U3MEPSIOT CPELHIO CKOPOCTb BpaLLeHUs, NOCTOSAHHYIO B

331aHHOM MPOMEXYTKE BPEMEHMN.
TaxomeTpbl NpeacTaBnsalT cobOM COBPEMEHHbIE MOOYNN aBTOMATUKM U MOTYT MPUMEHATLCS

B CUCTEMaX yrnpasineHna asToMarn4€eCKMMun JIMHNAMW, CTaHKaMn U 1.4



3.3. [laTuMKn CKOpOoCTU BpaLLEHMUSI.

Knaccugukayus dam4yuko8 cKopocmu epauleHusi

1.Mo cnocoby BocnponsBeaeHnsa nokaszaHnn: Npubopbl ¢ HENOCPEOCTBEHHbLIM
OTCYETOM U camonuLiyLime.

2. Mo npuHUKMNY KOHCTPYKTUBHOIO BbINOMHEHNS: MEXAaHUYECKME U ANEKTPUYECKME.

MexaHuyeckmne TaxoMeTpbl: LEHTPODEXHbIE, YacoBble, AnddepeHumanbHblie,
BUOpaLUUOHHbIE, DPUKLNOHHBbIE, TMApaBNYecKme, NHeBMaTUYECKME,

CYMMMpYOLLME N Op.

CoBpeMeHHble aneKkTpuyeckme MeTobl U3MepeHna CKOPOCTeN BpaLLeHUA MOXHO
pasfnenuTb Ha 4Be OCHOBHbIE rpynmbl:

1. NpnBOopLI, N3MEPSAIOLLINE HANPSXKEHWE JaTymKa, NponopunoHasbHoe
namepsieMmblM ckopoctam, U=f(n);

2. Npndopbl U3MepAILLME YaCcTOTy NEPEMEHHOIO ToKa gaTyuKa,
nponopumnoHarbHy0 N3MepseMon yrioBom CKOpocTn BpalleHus, F=f(n).



3.3. JaTyuKn CKOpPOCTU BpaLLEHUS.

|/|3yL-IV|M cneayrwmne rpynnbsl 4atT4nUKOB CKOPOCTU BpaLlEeHUA.

NHOYKUUOHHbIe Oamy4yuKU CKopocmu
domoasiekKmpuyeckue 0amyuku CKopocmu epauleHusi
EMKoCmHbIe 0am4YyuKUu CKOpocmu epawleHust
Ynbmpa3eykoeble 0am4yuKu CKOpoCmu epauwleHusi
Ma2Humope3ucmueHble 0amyYyuKu CKOpoCcmu epawleHusi
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3.3. [laTuMKn CKOpOoCTU BpaLLEHMUSI.

1.HOYKUUOHHbIe Oam4YuUKU CKOPOCMU epauwieHusi npeobpasyoT N3Mepsiemyto
HeanekTpuyeckyo sennunHy B 3AC nHaykumnu.

[MpuHUMN AENCTBMA OCHOBAH Ha UCMONbL30BaHNN 3aKOHaA SNEKTPOMarHUTHOM MHAOYKLUWUMN.
CornacHo 3akoHy dapagest, UHOYUMPOBaAHHOE HaNpsXKeHNe U anekTpoasuxkyllas cuna
(3.4.C.) B KOHTYPE YUCIIEHHO paBHa U NPOTUBOMOSIOXHA MO 3HAKy CKOPOCTU U3MEHEHUS
MarHMTHOrO NOTOKa, CKBO3b MOBEPXHOCTb OrPaHNUYEHHY 3TUM KOHTYPOM, T.e.

e = -dg/dt

CriegoBaternbHO, MarHUTHbIN MOTOK, NepeceKarLLnin KOHTYp, onucbiBaeTca oyHKUnen
Buaa:

® (X) = @OF(x),

roe X — nepeMeHHast yrnoBoro nonoXeHus.
OTctoga BUOHO, YTO OTHOCUTENbHOE NepeMeLLeHNEe MEXAY UCTOYHUKOM NoToka U
KOHTYPOM HaBoOAWUT B MNOCMNEAHEM 3.4.C., aMNNUTyaa KOTOPOW NPOMop-LMoHanbHa CKOpoCTH
nepeMeLleHns, BCIeACTBME YEro Ha BbIXoAe AaTynka popMmnpyeTcst curHan:

e = - @O(F(x)/dx)+(dx/dt)

B kayecTBe A4aTYMKOB CKOPOCTU BpaLLeHUst 0ObIYHO NMPUMEHSIIOT TaxoreHepaTopbl,
BbINOSIHEHHbIE B BUAE HEOONbLUMX reHepaTopoB



3.3. laTYnUKnN CKOpPOCTU BpaLLEHUS.

TaxozceHepamopbl MOCMOSIHHO20 MOKa B 3aBNCUMOCTU OT crnocoba Bo3dyxaeHus
BbIMOSTHAIOT ABYX TUMOB: MarHUToanekTpuyeckne (Bo3byxagaemble OT NOCTOSAHHbIX MarHUTOB)
N aNeKTpoMarHuTHble (BO3byXgaemble OT crieyumanbHom obmoTkm) (puc. 3.20 a, 6).
Hanpsi>keHne Ha Bbixode TaxoreHepaTtopa npu NocTossHHOM noToke Bo3byaeHust UBbix = E -
IRa = Cew - IR

roe Ce = (Us - [aRa)/w - nocTosiHHaa malumvHbl, onpenenseTca U3 nacnopTHbIX AaHHbIX.

Ha xonoctom xoay (1=0) HanpsbhkeHne UBbix = E = Cew. CnepoBartenbHo, cTaTtndeckas
XapakTepucTuka TaxoreHepatopa Usbix = f (w) Npu XxonocTtomMm xoae nuHenHa, Tak kak Ce =

const (npsmas |, puc. 1, B).
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Puc. 3.20. [JaTunkn 4yacToTbl BpaLlleHNs (TaxoMeTpUYecKne reHepatopbl MOCTOSAHHOIO TO-Ka): a) ¢
BO30Gy>KAEHNEM OT NOCTOAHHbIX MarHUTOB, 6) C aNeKTPoOMarHMTHbIM BO3BYXXOaeHMeM, B) cTaTndeckas
XapakTepucTtumka



3.3. laTYnUKnN CKOpPOCTU BpaLLEHUS.

TaxoeceHepamopbi NepeMeHHO20 MokKa

CUHXpPOHHbLIE Maxoz2eHepamopbl - oAHOda3Hass CUHXPOHHAA MallMHa C pOTOPOM B BUae
NOCTOSIHHOro marHmuTa (puc. 3.21, a), Y CUMHXPOHHbIX TaxoreHepaTopoB C UBMEHEHNEM
YrrOBOW CKOPOCTU BMECTE C aMMNINTya0N N3MEHAETCHA U YaCcToTa BbIXOQHOIO Harnpsi>KeHus.
CTaTndeckne xapakTepuCTUKN HENMMHENHBI. B AnHaMmn4yeckom OTHOLLIEHUM CUHXPOHHbIE
TaxoreHepaTtopbl ABMSATCA 6€3MHEPLMNOHHBIMU 3fIEMEHTAMMN,

ACUHXPOHHbIU maxoseHepamop - 3To AByxda3Haa aCMHXPOHHAs MallMHa C NosibIn
HemMarHUTHbIM poTtopoMm (puc. 3.21, 6). Ha ctatope acMHXpOHHOro TaxoreHepaTtopa
pasmMeLlaroTca Ase caBuHyTble Ha 90 obmoTkM (Bo3byxaeHust OB n reHepatopa Or).
O6bmoTka OB nogkrntovaeTcsl K UICTOYHUKY NEePEMEHHOro Toka.
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Taxomepvlqecme reHeparopbl nepemMeHHOro Toka: a - CVIHXpOHHbII7I, 06— aCMHXpOHHbIIZ



3.3. laTYnUKnN CKOpPOCTU BpaLLEHUS.

Taxomempu4yeckue MOCmMbI MOCMOSIHHO20 U nNepeMeHHO020 moKa NPUMEHSIOT B CUCTeMax
aBTOMaTUKM ONs co3gaHmsa obpaTHOM CBA3M MO YacToTe BpaLLEeHUs aneK-TPUYECKNX
asuratenen. 1o No3BONSIET YNPOCTUTb CUCTEMY, TaK Kak oTnagaet HeobXxoanUMOCTb B
OOMNOSTHUTENTBbHON 3NeKTpUYeckon MallnHe - TaxoreHepatope. [1pn aToM ymMeHbLUatoTcA
cTaTu4eckme n guHaMmmnyeckme Harpysku Ha UCMNOSHUTENbHbIN ABUraTesb.

TaxomempuyecKul MOcm MOCMOSHHO20 MoKa NpeacTaBnseT cobon cneynanbHyto MOCTOBYHO
cxemy (puc. 3.22, a), B 04HO M3 nried KOTOPOM BKITHOYEH SKOpb aAsuratens R4, a B gpyrue -
pesnctopbl R1, R2, Rn. K gnaroHanun ab mocta nogBogmntca HanpsikeHne cetn U, nutaroLlee
SIKOpb ABUratens, a ¢ gnaroHanu cd cHMMaeTca HanpsbkeHne UBbIX NponopumoHarnbHoe
YrIoOBOW CKOPOCTU W.
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3.3. laTYnUKnN CKOpPOCTU BpaLLEHUS.

Ecnn ToK B BbIXOOHOW Lenn OTCYTCTBYET, TO
U, =U, —U,; U,y =LR,;U, =URI/(R1+R2)
I,=(U-E)(U, +R,); E=C.0

Pewaa COBMECTHYIO CUCTEMY YpaBHEHUIN, NOYy4YNM
U, =URl/(R1+R2)-R, /(R +R )]+ (C.R @) /(R +R,)
HanpskeHne Ha BbIxoge TaxoOMeTpPU4eCcKkoro Mocra
Upe =(CR )Ry + Ry ) =K@

rae k;,, - KoappuumneHT nepegadm TaxoMeTpuyecKkoro MocTa.



3.3. laTYnUKnN CKOpPOCTU BpaLLEHUS.

domoanekmpuyeckue 0amyuku CKOPOCMU e8paujeHuUsI PErMcTpupyoT N3MeHeHue
CBETOBOrO MOTOKAa, CBA3aHHOE C M3MEHEHMEM MOSOXEeHUs B MPOCTPaAHCTBE KakNX-Nnbo
OBWXYLLUXCS YacTel MexXaHM3MOB U MaLLVH.

B ka4yecTBe gartymka CKOPOCTU BpaLLeHNs NpUMeHAEeTCAa (POTOINEKTPUYECKUA OaTUUK C
npepbiBaTenem.

MpunHumn gencrtena: OCBELLEHHOCTb paboyen NOBEPXHOCTHU
dpOTOCOMNPOTUBIIEHUS MPEPLIBAETCA JUCKOM C OTBEPCTUSAMMU
(npopessmun). Ecnu poToconpoTUBNEHNE HE OCBELLEHO, NO HEMY
TeyeT TemHoBoOWM TOK IT. B cnyyae ocBeLleHHOCTH
dOTOCONPOTUBIIEHNS, MO HEMY TEYET CBETOBOW TOK IC.

Tak kak npoBOANMOCTb (DOTOCONPOTUBIIEHNSA NPU 0BNyYEHNN ero
CBeTOBbIM NMOTOKOM F pacrTeT, To ero cBetoBoe conpotusneHne RC
CTaHOBUTCS MeHbLUe TeMHOBOro conpotmenenus RT.

[Mpw BpaLLeHnn gucka OCBELLEHHOCTbL POTOCONPOTUBIIEHNSA
MOAYNNPYETCSH, U B €ro Lenn TedeT nyrnbCUpYyrLLNN TOK. Takmum
obpasom, TOK, NpoxoasaLwmmn Yepes boToCconNpOTMBIEHNE, ABNSETCA
doyHKUMen ceeToBoro notoka F. HYactora nynbcaunn Toka
ornpenenaeTcs YMCrioM OTBEPCTUM B ANCKE U €ro CKOPOCTbLHO
BpaLleHNS:

FO = n/60-S,

rae N- CKOPOCTb BpalleHus gmucka, ob/MuH;

S- 4ncno oTBEPCTMIN B AUCKE.

Anck c npopesamun

DoTo3anemeHT




3.3. [laTuMKn CKOpOoCTU BpaLLEHMUSI.

EmMKkocmHbIe Oam4yuku ckopocmu epauwjeHusi
NCNoNb3YTCA AN npeobpasoBaHUs
MeXaHU4YeCKMX NepeMeLLEHNN B UBMEHEHNE
€MKOCTW.

YCTpPONCTBO: KOHOAEHCATOP NEPEMEHHON EMKOCTH
C ¢ BO3QYyLWHbLIM AN3NTEKTPUKOM, MaSTOMOLLHbIN
TpaHcdopmMaTop, CO BTOPUYHOMN OOMOTKM
KOTOPOro CHUMAeTCsl CUrHan, HanpshkeHne
KOTOPOro nNpornopumnoHanbHO CKOPOCTU
BpaLleHnsi. EMKOCTHblE JaTyMKM NUTatoTCA
nepemMeHHbIM Hanps>keHnem (0BbIYHO
NOBbILIEHHOW 4YacTOTbl - 40 AECATKOB Merarepu,).
B kauecTBe n3amepuTenbHbIX CXeM OBbIYHO
NPUMEHSIIOT MOCTOBbLIE CXEMbI U CXEMbI C
NCNOSb30BaHNEM PE3OHAHCHbLIX KOHTYPOB. B
nocrieqHeMm criydae, Kak npasuno, UCNonb3yoT
3aBUCMMOCTb 4acToTbl KoriebaHu reHepaTopa oT
€MKOCTU Pe30HaHCHOro KOHTYpa, T.e. AaT4muK
MMEET YaCTOTHbIN BbIXOA,.

[MpuHUMN AEeNCTBMA OaTYMKOB 3TOro Tuna
OCHOBaH Ha N3MEeHEHUN 3apsaHOro Toka
KOHAeHcaTopa NponopuMoHanbHO CKOPOCTU
N3MEHEHNSA €0 EMKOCTH.




3.3. laTYnUKnN CKOpPOCTU BpaLLEHUS.

Ynbmpa3eykoebie 0am4uKu CKOpocmu epawjeHusi TpUMEHSITCS AN U3MepeHUs
CKOPOCTM BpalleHNs aeTanen, yCTaHOBMEHHbIX B TPYAHOLOCTYMNHbIX MecTax unu ans
N3MepeHNs B arpeCcCcuBHbIX cpeaax.

YctponcTso. [laTymk COCTOUT U3 reHepaTopa YrnbTpasBYKOBbIX KornebaHnn, nany4yatoLlen
FONOBKMW, BEPTYLLUKKU, BpaLlatoLencs B Tpybonposoae, NpUHUMatoLWEN rosIOBKN U
aemopynaTtopa.

[MpyHUMN 0enCTBNA OCHOBaH Ha PasfmMYyHOM MOrTOWEHUN U OTPaKeHUN YNbTPa3BYKOBbIX
konebaHun pasHopoaHbIMK cpegamMu. [pu BpalleHn MeTaniM4yeckon BEPTYLLKM 3a CYET
pasnnyHon NPoBOASLLEN CMOCOBHOCTU XNOKOCTU U MeTana Hecyllas 4yactota
YyNbTPa3BYKOBLIX KONebaHnn MOAYyNMPYeETCs 4YacTOTON BpalleHnsa BepTyLwkn. C npuemMHoOn
rOSIOBKW CUrHan noctynaeT Ha namepuTernbHyo annaparypy. [ocne gemoayndaumm curHana
Nosly4aeTcs HanpsXXeHUd ¢ YaCTOTOW, NPOMNOPLMOHANIbHON CKOPOCTU BpaLLEeHNA BEPTYLLKN.




3.3. laTYnUKnN CKOpPOCTU BpaLLEHUS.

MarHuTope3ncTuBHbIe AaTYUKN CKOPOCTU BpaLLueHUsa npeobpasyoT n3amepsiemMyro
HEe3NeKTPUYECKYI0 BENNYMHY B UBMEHEHME CONPOTUBNEHUSA DeppOMarHUTHbIX MaTtepmanos.
YCTponcTBO. [1aTumMK COCTOUT 13 U3MEPUTESNBHOW KaTyLLKK, KOTopasi CHabXaeTcst MarHUTHbIM
cepgeyHnkoM. KaTylika nomelleHa nepen GUCKOM Unn rnepeq spallaroLlmnmcs
doeppOMarHUTHbLIM TENOM.

[MpuHUMN OEUCTBUS OCHOBAH HAa MarHNTOPE3UCTUBHOM adpdrekTe. OTOT apdeKT 3aknovaeTcs
B TOM, YTO HEKOTOpPbIe heppoMarHnUTHble MaTepuarnbl USMEHSIOT CBOE 3r1eKTpuveckoe

conpoTtusrieHne npu BO30EMNCTBUN MArHUTHOIO MOJSIS.
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anIJ'IO)KeHVIe: Cucrema 0603Ha4eHus MHAOYKTUBHbIX, EMKOCTHbIX U

AaT4YUKOB

I3 PEPPERL+FUCHS

SENGING YOUR NEEDS

30 — auamerp, mm

F1, F9, F11, F17, F23,

F24, F25, F29, F31,

F33, F41, V3, F46 -
NPAMOYroNLHLIE KOpRYca

M — variKont M

L2 — variKont L

U — varikont

FP — noBepx+ocTHb# MOHTax

:

Pabounin nuanasou MM

' '/
/e}. F

R

Peasba

Marepuan
Kopnyca:
M = merann
K = nnacrux
KK — nnacrux

OnuHa
| parymka

MarHUTHbIX

C- YCTORYMBLIN K MArHUTHLIM NONAM
DW = koHrpons cKopocTH BpatyeHns
D =  ycroRumsbii K BLICOKOMY AABNEHHIO
EX = eapusosauwmuéHisii
FE — nna marepuanoe wa xeneaa
NE/FE — xeneao /ue eppomaretik
P, NFE = ue deppomarnerux
SN =  thywixumn GeaonacHocT
T = temneparypa ac 100°C
1507 maxcumanssan
200 2 patouan
250.) rtemnepatypa
Z20 ~ 3oma 220

Tun pasvéma

vi v17 Eg.
\nségi ‘;r/

NBB1 0-30GM50 E2-C-V1

B — scrpansaemesii
N - HEBCTP

zz0 |o

C — émkocTHbie

M = markutHbie

B — 6azosan cepun

- 21,22 E
C — komchoprHan cepun s
E — pacwwpenrnit ‘ %
paBoumit AMaNasoH E/EOQ, Lo

J = uHmymarop

M — merannuuecxas
patoyan NOBepXHOCTE

R — xomnencaums

adhexTa peayxLmm
A, A2

1A = ungyxTviesbe ¢
AHANOTOBLIM BbIXOAOM

N = unpyxmveHse
R = konsuessie uiayxTueHsie
S = wenesse wHAYKTUBHbIE

E1, E2,
E3

L+
WS, WO r—j HRM

w,ws, |9
US, UO 1

NAMUR
NN, (O]

SN, SN o 1
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