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RPERUMCNOBUE

B krure paccMaTpHBAIOTCsA IBHTaTe/IH NPHHIHIHAJBHO
HOBOrO THna — nbe3osJjekTpHueckue. [1peofpasopadue sJek-
TPHYECKOH 3HEPrHH B MEXaHHYeCKyIo Bpallalmouierocs po-
TOpPa OCYLIeCTBJASETCS B TaKHX JBHraTensx 3a cyer
Mbe303NeKTPUUECKOro HJIH  [be3OMarsuTHoro  sgdexra,
HabJII0f2eMOr0 B CETHETO3JEKTPHUECKHX HAK (eppoMarHuT-
HBIX MaTepHatax. HeobXonumoe MexaHnyeckoe BHIIPSIM-
JeHHe yNpyrux KoaeOaHM# NMPOHCXOAHT B 30HE (PPHKIUHOH-
HOrO KOHTaKTa pPOTOpa CO CTAaTOPOM.

OtcytcTBHEe OOMOTOK M NPOCTOTA TEXHOJOrHH H3rOTOB-
JIeHUs He SBJIAIOTCS  eIHHCTBEHHBIMH MpEeHMYIeCTBAMH
Nbe303JeKTPHyecKoro apurarens. Bricokasd ynenbnas Momi-
HOCTb, OOMbINON K.I. A., UIMPOKMH AHANA30H 4acToT Bpa-
IIEHHS H MOMEHTOR Ha BaJy, OTNHYHBIE MeXaHHUYECKHE
XapaKTEPHCTHKH, OTCYTCTBHE H3JY4aeMbiX MAarHUTHBIX IiO-
Jefl U MHOTHEe ADYTHe NDEeHMYILECTBA [bE303JEKTPHUECKHX
ABHTaTeseHl MO3BOJNAT PAacCMaTpPHBATBL HX KaK JBHIaTeJH,
KOTOpblE B IIHPOKHX Macutafax 3aMeHST NpHMEHseMbie
B HacTosiliee BpeMs 3JeKTPHUECKHE MHKPOMaIUHHBI

Pabotbl no co3MaRHI0 H H3YYEHHIO TThE303JEKTPHUECKHX
ABHrateseft HauaTH B Hallefl crpaHe B KueBckom nosurex-
HHYeCKOM HHcTHTyTe B 1964 r, C 1969 r. nbesosnekTpuue-
CKHH JBHTaTeJb H3yyaercs B KayHacckoM nonHTeXHHYe-
CKOM HHCTHTYTe TNOA pykosoactsoM npod. K. M. Paryas-
ckuca. B pasBuTHe HANpaBieHHs CO3[aHHA 3JIEKTPHYECKHX
IPHBOJOB Ha OCHOBE Mbe303/eKTPHUECKHX ABHrateseil cy-
IlecTBeHHHIA BKJag BHeCAH KaHA. TexH. Hayk M. A. Cayu-
kufi u I1. E. Bacunbes. '

Boariloe 3nayenHe AAs NPOMBIIUJIEHHOTO BHEpEHHH
Nbe303NEKTPHYECKHX JABHraTesef MMelT pabOThl, NPOBOAU-
Mble B POCTOBCKOM rocylapcTBeHHOM YHHBEPCHTETE H BO
BHWHWpeakTuBs1eKTpoH (r. JIoHEUK) 0 CO3XAHHIO BHCO-
KOKayeCTBeHHOH KePaMHKH AN [be303JeMeHTOB JBHraTe-
Jaeit.

. 3



[Ipn HayyHOM COLpyKecTBe MHOTHX OpraHM3alMil cTpa-
HH TOATOTOBJEHAa OCHOBA AR NPOMBILIJIEHHOrO BHEADEHHS
H CepUAHOro NPOM3BOACTBA MNbe303JeKTPHYECKUX [BUraTe-
Je# ¥ yCTPOHCTB Ha HX oCHOBe. B Hacrosiiuee Bpems K ce-
PHAHOMY IIPOH3BOACTBY PEKOMEHIOBAHH IbE3OINPHUBOA MJIA
3JIeKTPONIPOUI PHIBAIOIIErO  YCTpOCTBA,  paspaBoTaHHBIE
KOHCTpYKTOpaMu obbenuHeHus «Inbda» (r. BusabHioc), u
Nbe303JIEKTPHYECKHH NPHBOL BEAYWEIO y3ja BHACOMarHH-
TotoHa, co3nannbi B 06beauHenun «[losutpon» (r. Jjlenun-
rpan).

3a BHeIUHeH KOHCTPYKTHBHOH IIPOCTOTOH NLE303JEKTpH-
YeCKOro ABHraTess CKpPBbIBAETCH psifl (PHU3HUECKHX SBJEHHH,
KOTOphle CAOMKHeHIIHM o6pasoM B3aHMOCBR3aHLl MEXRY
coboit. KpoMe Toro, ocBoeHHe HOBOrO HAlpaBJEHHS 3aTPyL:
HeTcA TaK¥XKe MHOXKECTBOM CYI[ECTBEHHO PA3NHUYHBIX BapH-
aHTOB KOHCTPYKUMH, peaIM3yOWHX JecATKH BO3MOKHLIX
pewenuit. Ilo 3Tofl NpUYMHE OUEHb BAXKHO [OATOTOBHTb
YHTATEJs, H TpeX]e BCEro HHKeHepPHO-TeXHHYeCKHX pabor-
HHKOB, K BOCIDHATHIO HOBOH AJs HHMX 0OJacTH TeXHUKH
nepej Ha4yaJoM NPOMBIIUJIEEHOrO BhIIYCKA MBE303JEKTpHYe-
CKHX ABHIaTeJeH.

Has pocTuenus 5Tofi mesau aBTOPH  HCIOJB30OBAJH
CBOH OMNKIT H pe3y/abTaThl HccienoBaHHi KueBckoro mosau-
TeXHUYeCKOro HHCTHTYTa. OTH HCCIeJOBaHHUA NPOBOLUIHCH
IpH aKTHBHOH NoAJepxKe HayUHO-NPOH3BOACTBEHHOr0 00%b-
enuHenus «Mask» (r. Kues).

AsTtopui



naBa nepBas

®OU3NHECKME OCHOBbLI PABOThI
NbE3O3NEKTPHMHECKMX ABMUIATENEN

1. ICTOPUYECKAS CMPABKA

I1be303/1eKTPUYECKHM ABUraTesieM Ha3biBaeTCs 3JIeKTPH-
YecKHH ABHrateJib, B KOTOPOM MexaHH4YecKoe NepeMellende
BEJOMOro oprana (poTopa WJH SIKOps) OCYIIeCTBJAETCA 3a
CYeT Mbe303JeKTPHUECKOro MW Ibe30MarHHTHOTO 3@dexTa.
Kasanocs 6bl, mocratouHo Bo3OyAuTh Mbe303JEMEHT Iepe-
MEHHBIM 3JIeKIpHYeCKUM HaNpsKeHHeM H, HCIOJb3ysl K3-
BeCTHble MeXaHHYeCKHe CpeATTBa, Iipeobpas3oBaTh KoJeba-
TeJbHOe ABMKEHHe Ibe303dJeMeHTa BO BpallaTesbHoe IBH-
XKeHHe Bejomoro oprasa. OnHako XOTsl 3TOT OPHHUHO K
OpPOCT, HO ero TPYyAHO pPeajiM3oBaTh AJs aMIIMTYL M 4ac-
ToT KoJeOaHHH Mhe303/JeMeHTa, KOTOpble BCTpedYaloTcs Ha
NpaKTHKe.

H3secTHO HeckosbKo nonuirokK cos3zanus 1. B omuo#t
M3 KOHCTPYKLUHH 3allellJleHHe pOTOpa cO CTaToOpoM ocCy-
HecTBasieTcss Ge3 NpocKaas3mBakus [l1f. Takoh cmnocob
ToJIy4eHHUs] BpallaTeJbHOro ABHAKEHHs HallOMHHAET cnocol
BpailleHuss JAHCKa tenedonHoro amnnapara. ABTOPH 3ToH
KOHCTPYKLUUH TPEIJI0XKHJAN IIPU NOMOILH TpexdaszHoro 3Jjek-
TPHYECKOTO NOJif H3rH6aTh MEE303JEMEHT OJHOBPEMERHO
B Tpex IJIOCKOCTAX TakK, 4ToObl ero KoHell, NOCTYNaTeJbHO
IepeMejiasics, ONMCHIBAJ KPYroByo TpaekTopuwo (puc. 1,4,6).
Ha noasuxnoMm KoHnue paciiosaraJjcss WTHpPbL /, KOTOpH#H
GpUKLHOHHO B3aHMOACHCTBOBAA C POTOPOM 2, TIPHBOAS €ro
Bo Bpamenre. IIpaKTHYecKoro NMpUMeHEHHs] 3Ta KOHCTPYK-
uus He TNOJYYHJIA.

Yxe paBHO ObLIO 3aMeyeno, 4To BHOpHPYIOLLIHE Tesa
MOTyT HOCTyHmaTeJbHO ITlepeMelaThesl Mo rJajKod NoBepx-
HocTH. Ha ocHOBe 3TOro sipsieHMss OBIJIM CO3JaHBl PA3JIHY-
Hble MeXaHH3MbI AJ5 NeDeMelleHus CbiTyYHX TeJ H OT[esb-
HHX MeJKHX pneTaseil [2], npeuMyirecTBeHHO MeXaHHU3MBE
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TpaHCIOPTEPOB, BEAyWIHM OpPraHOM KOTOpLIX sBJAETCH
oOblunplft 3JEKTpHUYECKHH [BHraTeJb HJK 3JEKTPOMArHHT.
B [3] omican Takoii ke 3¢pdert, obHapyKewHHH Ha
yAbLTPA3BYKOBLIX 4aCTOTAX TIpH  BHITIOJIHEHHH BEAYLUIEro
OpraHa-B BHAE YJbLTPa3sBYKOBOrO CTYMEHUaTOro KOHUEHTpa-
TOpa M TO3BOJIAIOMMEA C €ro MOMOIULbIO [OJyyaTh Bpalla-
TeJbpHOE ABHKEHHe TIjafKoro poTepa. ABrop yKasasa Ha
BO3MOXHOCTh CO3JaHHS HAa 3TOM NPHHUKIE 3JEKTPHYECKOro
JBHraTe/Is.

a) &)

Pue. 1. [ ¢ HEBTPOGEXKHHIM APHIKHMOM.

[Touck npuHUMNKAILHBIX pelileHH# Besacs ¥ B JIPYroM
HanpasJeHuH. PaccMoTpum BpaueHHe KpyrJoro KapaHpa-
1Ua, ToMEeueHHOro B CTaKaH, KOTOPHH IOCTYNATENbLHBIM
IBHXKEHHEM pDYKH IepeMeL[aeTC Mo -3aMKHYTOH Tpaekro-
pun. BpauwieHne kapaupgama NPOUCXOAHMT NMOA ACHCTBHEM
CHJILI HMHEepUMH, MPHJI0XKEHHOH K UEHTPY TSKeCTH KapaH-
Jaia, W CuJH TPEHHS B MECTe CONPHKOCHOBEHHS KapaHpaa-
11a CO CTaKaHOM.

IToT NpHEUMN Tpeobpas3oBaHus MNOCTYNATENLHOTO IBH-
XKEHHS BO BpaluleHue poTopa HucmoawsoBaH B [1]], omucaH-
HoM B [4]. JiBurareqn (puc. 1,8) COEPXHT KOHUEHTPATOP
ckopocTu I, Bo3OyXpaeMbli MepeMeHHLIM 3JIEKTPHYECKHM
HaTpsKeHHeM BLICOKOH 4acToThl. [loJlocTh 2 KOHUEHTparTo-
‘pa, ABUrasich Mo OKPYXKHOCTH, BpaliiaeT BCTABJEHHHH B Hee
potop 3.

Hecmorps Ha opursHaJIbHOCTh PUCCMOTPEHHOrO pelue-
HHs, PaKTHUYECKOrO Pa3BHTHA OHO He moJjyudufo. [jg Toro
yTo6Ll MOJIOCTL B POTOPE HJM CTAaTOpe HMeJa NpHeMJeMble
pasMephbi, BeAyuiuii opraH AoJiKeH KoJebaTbesd. ¢ Gosbuioi
aMIIHTYA0H. YBEIUUUTL aMIIHTYLY MOXHO, TOJBKO yMeHk-
fiins gactory Kosebauuf. OmHako ¢ TIOHHKEHMEM 4acTOTH
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yMeHbIIAeTcs H MOLIHOCTb, OTAABacMas [JBHTATEJNEM B Ha-
rpy3ky. Takum o6pasoM, TpeboBauHA yBeJHUYEHHS aMILIH-
TYAbl KoseBaHuil Befyulero opraHa H MOUHOCTH ABHratess
0Ka3bIBAIOTCS B3aHMHO HCKJOYAOL[HMH. ’

Boabluiee npakTHyecKoe NpUMeHeHHE MO YHIM UIAro-
Bue [1JI, B KOTOpbIX HCHOJbL3YIOTCS AHH30TPONHLIE CBOHACT-
Ba KOHTaKTa cTatopa ¢ potopoM [5]. B stux asurarensx
(puc. 2,a) sJeKTpoMexaHHuecKH}i 11peobpasoBartesib B BHIE
KaMepToHa | WJM KOHCOJLHO 3aKpelljieHHOro H3THOHOrO

_Puc. 2. Illaroswie THI.

3/eMeHTa nepefaer KosebaTeabHOe JBHXKeHWe CTEpHKHIO 2,
KoTOpbIfi nepeMeuiaer porop 3 Ha oaun 3y6. Ilpu aBuxe-
HUH cTepxua B oBpatHom Hanpassennu cobauka 4 Quk-
CUDYeT IioJoXeHHe poropa J. [IBurartesb ¢ aHaJOTHYHLM
npHHUKTOM AefictBust (¢ (uKcalnell MOJOXKEHHS POTOpPA)
npelJoxed B [6], mpuueM poTop BLINOJHEH He 3y04aTbiM,
a rnagkum (puc. 2,6).

Ecau cobauky 4 pacCloJOXHTb HAa KOHIe CTepXHA 2
(puc. 2,8), TO OTHAjJeT HEOBXOAMMOCTb B (PUKCHPYIOLIEM
3yb6yatoM KoJsece. [IpH ABHXeHHH CTEDKHA B NDAMOM Ha-
npaBieHHH coBauKa 3aKJMHHBAaeT POTOP, NepelaBas eMy
MMIYyJbC JABIIKEHMST; IPH ABHXEeHHH B oB6paTHOM HallpaBJe-
HHH TPOHCXOAHT yMeHbLUeHHe TpeHHA (pacKJHHHUBANHE).

CpolicTBa 3aKJHHMBAHHA M DACKJIHHUBaHHSA TeJ IIPH
ONpeAeJeHHBX KOHQHIYpauHsX TOJKAIOLWIEro  CTEPKHS
6ol Henonn3osanst B ILI, onucassom B [7]. B 3ToM
AZpuratese (pHc. 2,2) TOJKalOllHe CTEPKHH 2 HMEKOT Ha
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KOHIax OamMaku crenuanbHolt dopMsl, ofecrneynBalolHe
3aKJHHUBAaHWe TDPH JIBHXKEHHH BIepel H pACKIHHUBAHHE
npH gBUXeHHH Hasan. CTEPKHH NPUBOAATCA B JBHXEHHE OT
Nbe305JMeMEHTa, B KOTOPOM BO36YXIAI0TCA KPYTHJIBHBIE KO-
ne6anua. Bucokas uwacTora KpYTHABHHX KoneGaHult obec-
neyHBaeT MPaKTHIeCKH HENPephbBHOE BpAIIeRHE DOTOPA.
OrcyrerBue cBejeHuil o mapaMeTpax TaKHX JBHratenef,
a TakXe o6 WX TpHMEMEHHH He TO3BOJASET NaTb WM Npak-
THYECKOH OUEHKH.

JuckpeTHHIf XxapakTep NBIKeHHd pOTOpa JBHrATEAs
C aHH3OTPOTHHIM KONTAaKTOM ofecmieirBaeT eMy NpiMeHeHHe
B KauecTBe KOHOMHYHOr0 mrarosoro aBuraTens. OcofeHHO
MHOTO TIATEHTOB BBIAAHO HA TIPHMEHEHHe TAaKUX JBHrarese
B yacoBbIx MexaHusmax [8—11].

MomHoCTh OMHCAHHBIX BHIIE KOHCTPYKUHA B JyullleM
clygae COCTaBisina COThle JNOJNH BaTra, M HCIOJHh30OBAHHE
HX B KayecTBe CHJIOBHIX IPHBOAOB sBJAfeTcs NpoSaeMaTHy-
HeiM. PaccMmotpennne T1J] Mornu  nmugb  HE3HauuTeJ bHO
pacmupuTh 06JacTh NDHMEHEHHS] 3JEKTPHUECKUX ABHrare-
Jeff, Ho OHM He MOIJIH C HHMU KOHKYDHDOBATb,

2. NPUHLUUN BECNA

BcenemunM, Kak aBuXeTCs Jogka mo Bofe (puc. 3.a).
3a BpeMsi, B TeueHHe KOTODOrO BECJO Kacaercs BOJH, ero
ABUXKeHHe NpeoBpasyercss B NHHefiHOE nepeMellenne JOAKH;
B May3ax MeXay rpe6KamMu JOIKa JABHXKETCA To HHEPUHH.
Taxof npuHnmUN npeobpasoBanus KoaeGaTenbHoro ABHIKE-
Hus B JuHefiHOe mnepeMmemeHHe 3anoxeH B [1]1, onucanuwo
KOTODHIX TTOCBSILLIEHA HACTOAUIAsl KHHra.

epBufi nBUraTenb, oCHOBAHHLA HA STOM INIPUHIHME,
6o coznan B CoserckoM Coroze. IIpu wuccnenosaHuu
nbe3nsJieKTpHYeckux tpanchopMmaTopoB Obno 06HAPYIKEHO
elBa 3aMeTHOE JBHIXEHHE TBe303AeMEHTa B fepxarele NpH
BO36YKIEHHH €ro 3JeKTpHUeCKuM HanpsxenHweM. Ha ocuo-
Bauux obHapyxenuoro shdekra u 6B CHPOEKTHPOBAH
nbe3nsaeKTpuiecku® nrurateas [121.

SToT ABUraTenh COMEPNKHT MLE30INCKTPUUECKNH dJe-
MenTt [ (puc. 3.6), BHNOJHEHHHH B BHAE IPAMOYTOJLHONA
TXACTHHBL, KOTOPAs ONHHM KOHIIOM IPHXMMAETcs BHeiluHed
Cunof K ToBepxHoctH poroba 2. Tlpu 27eRTPHUECKOM BO3-
By nenuy Nbe3ndTeMenTa 3TOT KoWel, KaK U JOMacTL Bee-
7a, mepeMewiaeTces no 3aMKHYTofl TpaeKTopHWH, nepyoauge-
CKH OTZaRasl MMIYJbC ABHXKEHHS POTOPY.
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Urobbl  BbIABUTH [PHHUHNIHKAJbHOE OTJIHYHE  3TOrO
[Tl or nBuratens, olHcandoro B [l], paccMorpuM mepe-
XOJHBIA Ipolecc, HAYHHAIOUIHACA B MOMEHT BKJIOYEHHA
oBoux ABUraTeNel IPH OTCYTCTBHH HATPYSKH Ha Bamy.

B nBuratene, BbinosnxenHoM mo [1] (puc. 3,8), moBo-
10K I naxoguTcs B UEHTpe poTopa 2 H HE CuemJeH ¢ HHM.
[To Mepe HakongeHuss 3HEPTHH B IIbE303JIEMEHTE [OBOJLOK
nepeMelaeTcs no CrHpasH, He 3auellisisich ¢ POTOPOM; IPH
3TOM poTop He Bpamiaercs. C MOMEHTa clenJeHHs NOBOJKA

w

0

e . e —— —

a)

Puc. 3. Ynpoiuenste cxeMmb! B3aHMOLEACTBHS Nbe303/ieMEHTa C POTOPOM
(Fa — cunia npHxKEMa).

C pOTOpPOM ABHIKEHHWe NOBOJKA NMPOHCXOJHUT MO OKPYKHOCTH
HOCTOAHHOrO pajHyca ¢ MOCTOSHHOH wacToTofi Bpauenusd,
paBHOH YacTOTe HHTAIOWIEro HAUPSMKEHHUS U, Caef0BaTeb-
HO, He 3aBUCSALIEH OT 3TOTO HANPAXKEHHI.

B pBuratene, onucansoM B [12], mpesoaneMeHRT B Mo-
MEHT BKJIOUEHHS Y€ NOpHXKaT K MOBEPXHOCTH pOTOpA;
CAEOBATENIBHO, ¢ CaMOro Hauajna Bo30yXjaeHHd KoJsebaHH#
HX 3HEpTHs Ipeobpasyercss B KHHETHUECKYIO 3HEpPrHIO Bpa-
uiennsi poropa. Uem OoJbllle wacToTa H aMILIHTYna KoJge-
6anufi, Tem OOJbllle YacToTa BpalleHHs poropa. TakuM
obpasoM, yacrora KoJiebaHuil Nbe3o3JeMeHTa He orpaHuve-
Ha aMIUIUTYJA0oH ero KoJjiebaHui H, .ClefoBaTeJbHO, [Ha-
MeTpoM potopa. llo3ToMy yBesnuHBas YacToTy, MOMKHO
yBEJTUYHBATL MOUIHOCTh Ha BaJy ABHraTeNsd.

OrpaHnuenus MOLIHOCTH QBHTaTeNs CBA3aHL! C €ro mepe-
rpeBoM, pas3pylieHHeM Obe303JeMeHTa, NOBLILIEHHHM H3HO-
COM KOHTAKTHDYIOUIHX TOBepXHOCTeH H ApYruMH (akTopa-
MH. OpHako 3TH sBJEHHs HaOMONAOTCA [OpH  YHAENBHHX
MOUIHOCTAX, KOTOPHIE B HECKOJLKO Pa3 NMpeBLIUAlOT MOIIHO-
CTH, XapakTepHble N AYYIIHX 3JeKTPOMArHHTHHIX aHaso-
rop (Io KpaliHeli Mepe ¢ MOIIHOCTHIO Ha Bany Menee 10 Br).
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3. NbE3O3NEKTPHYECKMA SDDEKT

Kax H3BeCTHO, HeKoTOpbie TBepAble MaTepHaJbl, HalpHMep KBapl,
CnocobHbl B 3JeKTPHYECKOM TI0Je JHHEHHO H3MEHATb CBOH Da3MepHl.
JKesneso, nuKenb, HX CIJIABHW H OKHC/Abl pH HAJMYHH MOAMArHMYHBAIO-
Iiero MNOJIA HJM MOCTOSHHOIO HAMAarHU4MBAHUS TaKXKe JIMHefiHO H3Me-
HSIOT CBOH pa3Mepbl MpH HM3MEHeHHH OKDYXKAlOUlero HMX MATHUTHOTO
nons. IlepBele 13 HEX OTHOCATCA K [be303JEKTPHYECKUM MarepuasaM,
BTOpble — K NbE30MArHHTHbLIM; COOTBETCTBEHHO DPAa3JHYAIOTCH Nbe303JNeK-
TPHYECKHME H Nbe30MAarHuTHble 3QQPeKTH.

[Iwes03/1eKTpUYecKHil ABHraTeab MOXeT ObITh BHIOJHEH KaK U3 TeX,
Tak H U3 APYTrHX MaTepHasnoB. OgHako YCHJAUS ucciegoBaTtesnell GbUIH
NMpeuMYLLECTBEHHO HanpaBJeHnl Ha co3maHue 06e306MOTOYHBIX 3IJIEKTPH-
YeCKUX JABHraTesedl; NMosToMy pganuble o [1J] ¢ MarHHTHHIM Bo3Byxje-
HHeM aKYCTHYeCKHX KoJeGaHHH B KiHre OTCYTCTBYIOT.

H3BecTHbl npsAMOil H 0GpaTHbIN Nbe303MeKTPHUECKUE addexkTH. [Ipsa-
‘MOl 3eKT — 3TO NOsiBJICHUE 3JEKTPUUECKOrO 3apsiga NpH AedOpMaLHH
npe3osneMedTd. ObpaTHeifl 3PeKT — 5To JHHEeHHOe M3MeHeHHe pa3MepoB
Nbe303/JEMEHTa NP H3MEHEHHH YJeKTPHUYecKoro nojs. Kpucraaas, B KO-
TOpLIX HabJofgaercss Obe303MeKTpHYeCKHH 3ddekT, obnagaroT NOJIAPHBI-
MH cBOHcTBaMH. OHH NPOABJIAITCS B TOM, 4TO IPMJIOKCHHBIE K KpHCTAJ-
JY CHABl CO34aK0T 3JEKTPHUYCCKOe [I0JIe ONpeJeJeHHOro HanpaBJeHHs.
[losToMy npH gedopMallid NOJMKPHCTANJIUYCCKUX (KepaMHUYeCKHX) TeJ,
COCTOSILIHX H3 GOJbLIOr0 YHCJAA XAOTHUYECKH OPHEIITHPOBAHHAEIX KPHCTAJ-
JIOB, CYMMAapHOe 3JeKTPHUECKOE IOJe OKaXKeTcst GJIH3KHM K HYJIO.

Cyul1ecTBYIOT Nbe303JEeKTPHecKie MaTepuaJsb{, Ha3BaHHble CerHeTo-
9JIeKTPHKAMH, B KOTOPbLIX HalpaB/eHHe MOJSAPHOH OCH MOMKHO H3MEHAThb
NpH IPHJIOKEHUH AOCTATOYHO CUJBHBIX 3JeKTpuieckux noJjefl. [Toa meft-
CTBUeM BHEWHErc 3JIeKTPHYECKOro moJas [OJsSPHhE OCH KPHCTALJIHTOB
OPHEHTUDPYIOTCS NPEeUMYLIECTBEHHO B OJZHOM HampasJsenuu. [Jocle OTKIIO-
YeHHs NOJs KPHUCTAJJIUTBl HMCIOT OJHHAKOBhie HallpaBjeHHs NOJAPHBLIX
oceli H OKa3bLIBAIOTCH KakK Obl «3aMOPOXKEHHBIMH». Takoe CBOACTBO CerHe-
TO3JICKTPUKOB MO3BOJISICT JesaTh HOJUKPHCTAJJIHYecKHe MaTepHalbl MO-
JNSPHBIMH TIyTEM 3JI€KTPHYECKOH# 06PAaGOTKH, KOTOpas Ha3blBAeTcs MOoJf-
pH3auued.

[TpakTuyecku nbesossemedT [1J] Moxxer GbiTh BBIIOJHEH H3 MOHO-
KpHCTAJIHYECKOro Tbe3osneKTpHka. OpHake cefiuac H3-3a OTCYTCTBHsM
KpUCTaanoB ¢ TpefyeMbiM HAGOpOM CBOHCTB NbC303JEMEHTH JBHraTe/s
uenecooGpasHo HU3rOTOBJATL H3 [ellleBbIX IIbe30KepaMHYeCKUX MOJMUKDH-
craJJiHueckKux Mmarepuajos. [lostomy B pajpHcHuiem OygeM paccMaTpH-
BaThb TOJLKO Nbe30KepaMHuecKHe MaTepHaJbl.

4. PE3OHAHC B MbE3O3NEKTPHYECKOH MIACTUHE

EciH K Nbe303/1eKTPHIECKOH NJACTHHe ¢ 3JGKTPOLAMM Ha MpPOTHBO-
[OMOXKHAIX CTOPOHAX NPUJOKHTb 3J/eKTPpUUECKOe HANpsikeHHe, TO HA
KOHUAX IIACTHEB BOSHHKHYT CWJIbi CxkaTusi ¥ pacudpenns [13]. Pac-
CMOTpHM BOJHY, KOTOpas 3apOXKjaercs, HalpHMep, Ha JeBOM KOHLE
Nbe30TMJACTHHL (PHC. 4,a). 3Ta BONHA PacnpOCTpaHsiercst B NPOAOJILHOM
HarpasleHHH M JOCTHIraeT [POTHBONOJONKHOrO KOHUA MJIACTHHbL 3aTeM
OHa OTPaXKAETCS OT HEro, He U3MeHss (a3pl, M HANPABASETCS OOPATHO
K J1IeBOMY KOHIUY NJIACTHHBI, OTDa)KA€TCA OT HEr0 H T. 1. A0 TeX IOp,
TOKa 33 CYeT MEXAHHYCCKHX K 3JBKTPHYCCKUX MOTCPb B [JACTHHE BOJIHA
He 3aTYXHET.
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ITpu cxaTHY (WAd PaCUWIMPEHHH) CMeUleHHE YaCTHI IPOHCXOAHT
B TOM iKe HalpaBJ/leHHH, B KaKOM [POHCXOAHT DaclpoCTpaHeHHe BOJHHI.
Takue BOJIHB! Ha3hIBAIOTCA NPOJOJABHHIMH B OTJIUYHE OT IONEPeyHbIX,
Yy KOTOPbIX CMelleHHe YaCTHI MepleHAHKYASPHO HalpaBJeHHIO HX pac-
NpOCTPaHEeHHUS.

B paccMaTpyBacMOM c/lyuae HampaBJeHHe 3JACKTPHUUECKOrO M0Jf
6blJ10 NepreHHKYASPHO HalPaBJeHHK DACHPOCTPaHCHHs BOJIILL Bo3amo-
JKeH TaK)Ke clyyafl, KOTJa 3JeKTPOAL DAcNOJOKEeHb! Ha TOpLax Nne3o-
niactuibi. TOrga HanpaBJCHHE 3JCKTPHYECKOIO IOJs HapasieibHO Ha-
NpaBJIeHHI0 PAaclpOCTPAHEIHs] BOJHbL B COOTBETCTBHH C 3THM pa3auyaioT
nonepednbid H TPOAO/bLHBE cnoco6bl BO3GYAIEHHS NPOLOJBHBIX KoJe-
Gamuii wan sose {14].

R

a) &)

/) 8 [

Puc. 4. Pacnpenenexue dedopmanuii BLOJE NbE3OINTEMEHTA.

o cux nop paccMaTpBajach Gerymast Bo/ina. Ecim ca0XHTH Bee
npsMble ¥ OTpa:keHHnle Geryuine BOJHB B TIBC3OMJACTHHE, TO MOJYYHM
KPHBYI pacnpefeleHHs CMellleHusi B cTosideii BojHe (puc. 4,6). AMIIH-
Ty4a CMeilleHuft B TakOl BOJHEe MaKkcHMaJjbpHa TOTJa, KOrJa Ha JJIHHe
Mbe30TWIACTHHL YKJA1bIBAETCS LEJ0e YHCIO NOAYBOJH. DTO YCJIOBHE BH-
NoAHseTCs AJs ONpele/eHHbX 4acTOT BO3OYKACHHS Mbe30NJIACTHHBL fm,
HA3BAHHBIX DE30HAHCHLIMM.

Ycaonue pesoHaHca HMeeT BHA:

fm=c/A=cm/2I,

rae €— CKOPOCTL 3ByKa B INbC3OMJACTHHE; A — [IJIHHA BOJHBI BO36YXK-
JaeMblx xoJeGaHuit; m — HOMCp MOJAbI KOJe6aHHH, T. e. YHCIO, IOKa3H-
Baloliee, CKOJbKO MNOJYBOJH YKJjaibiBaeTcss Ha AJHHE [ Nbe30NJaCTHHBI
NepBy0 MOJAY Ha3biBAlOT TaKKe OCHOBHOH. \
CKopocTb 3BYKa B MbE303JEeKTPHYeCKOH IJIACTHHE, B KOTOPOi BO3-
6yxpaiorcs NpOAOJbHbE KoseGanus, onpenetsercs no dopmyie

¢ = VyiE.-/Pv

rae YE, — monyas ¥OHra; p — IJOTHOCT MaTepHaJa.
ITosToMy yc/0BHe Pe30HAHCa jiMecT BHA:

fm=V YE/p m/2u.

. 971a dopMyaa BcNOAb3yeTcss s ONPENeNeHHS IJHHB IbE30TeMeH-
Ta N0 3ajgaHHOl pabGodel uactore jgpurateqas B clyyae, KOCfa mNbe3o-
3JIeMEHT BbINIOJIHEH B BHJE NPSIMOYrOJibHOH IJIACTHHH ¢ 3JEKTPOJAMH Ha
60KOBbLIX [OBEPXHOCTAX. SRV
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PaccMOTpHM OCHOBHYIO MOALY NPOROJBHBIX KONEGAHUE NbE303JMEMEH-
T3, B KOTOPOM BO36YXgeHBbl CTOSuHe BOJHBL [TOJOMCHHE pDABHOBECHS
KaxJ0e CeyeHHe TPOXOJKT C MaKcHMasbHOM ckopocthio. Kaxpmast koop-
LHHATA X XapakTepH3IYeTCs CBOMMH 3HAYEHWAMH AMNJIHTYJ HAIpsKeHHs
T, cMemenns S n xoneGaTeNbHOH CKOPOCTH U; aMiophl MX paclipejene-
HHA MO AJ1HHe 06paslia NOKa3aHbl Ha pHC. 4,6.

Taxum 06pa3oM, AJds CBOGOAHOrO IbE303/JEMEHTa [P OCHOBHOM
MOe NPOXOJBLHBIX KoMeGaHHA MeXaHHYeCKOe HAMPsIKeHHE MAaKCHMalbHO
B MeCTe MHUHHMYMa KojebaTesfbHbIX ckopocTell Wiu cMewleHuil. Ha KoH-
nax cBoGOgHOrO Ibe303JIeMeHTa HallpsKeHHe paBHO HYJIO, a CMenleHHe
H Kone6aTe/qbHAs CKOPOCTh MAKCHMAaJbHBL

Tax Kak 300PEl BOAY4YeHH B Pe3y/bTaTe CIOMXKEHHS OTpe3KOB CHUHY-

COHABHOTO HANDSKEHHd, pe3yJbTHPYIOUlaa KpuBas uMeer ¢GopMYy CH-
HYCOHJIHL.

5. NONEPEYHASA CURA

Kak wu3BectHo, geficTBHEé MOCTOSHHON CHAM F Ha KOHle KOHCOJIBHO
3aKkpen/ieHHOH O6aJKy 3KBHBAJEHTHO OJHOBPEMEHHOMY MeACTBHIO CHU,
Bm3blBalOUIX  caBur  OGadkum  (puc. 5.4a), ©# MoMeHTa  cHJ,
BBI3LIBAIOUIMX «uucThift> w3ru6 (puc. 5,6) [15]. Hanomuum, uro «umc-
Thifi» H3THG B He3akpelJCHHOH MracThHe HabMIOmaeTCs TOTHA, KOraa Ha
ee KOHLAX MPUIOXKEHn MOMEHTH paBHble, HO NPOTHBOINOJOKHLIE TO 3Ha-
Ky (puc. 5,8). Ip# sTOM OJOCKOCTH NJIACTHHBL, HITHGASCh, CTAHOBATCH
LUHAHH]PHYECKIMH TOBEPXHOCTSIMH, PAajHyC KOTOPbIX TeM MeHbHIe, ueM
Govibllte H3THOAIONIHE MOMEHTbI.

o)

Puc. 5. letbopManhu casura u uarnéa Gasxq.

B nmanbpeftnieM GyieM paccMaTpuBaTh IpPEHMYINECTBEHHO Ciyuai
pesoxauca. [Tockonbky pe30HAHCHBIE yacTOThI KO/MeGaHu#t cABHra n[beso-
3MeMeHTa OOBIUHO 3HAYHTENLHO NPeBbIMIalOT pabouHe yaCTOThl IBHTATE-
N5, HEDE3OHAHCHbIE CMEIUENHf MPH KoneGaHMAX CABHra MOXKHO He YuH-
THBATh.

Vrtak, nonepeunasi cuna, NpEI0KeHHass K TOPUY Tbe3ONJACTHHbI, Bbi-
3piBaeT Harububie gedopmainud. Ecny 3ta cuna H3MEHSIETCH BO BPEMeHH,
HampuMep, n0 TapMOHHYECKOMY 3aKOHY, TO Ha TOpLe Mbe30MNIaCTHHBI
BO3HUKAKT Geryue nocpedHble BOJILL, KOTOPHE OTPaKaloTCs OT BTO-
poro Topua, BO3BPAILAIOTCA K MNEpBOMY TOpLY, OTPAXKAIOTCE OT Iero
HT L

O6pasoBanye nonepeyxol cTosidell BOJMHbI aHANOTHUHO OGPA3OBAHHIO
NpogoaeHOY BOJMHbL. [Ibe3oNnacTHHA MOXKeT pPE3OHHPOBATH HAa PasHbIX
yacToTax, COOTBETCTBYIOUWIMX DPa3J/IHYHBIM HOMEpPaM MOJ H3rHOHLIX KOJe-
Gaumi. Pasnnua 3akiouaercss JNdWIb B TOM, YTO CKOPOCTh 3BYKA JAA
NpoaonbHBIX KOJNeGaHUA MaJo 3aBHCHT OT maumHbl BOJHBL. CKOPOCTH pac-
NpocTpanenys M3rHGHbIX KoJeCaHHH 3HAuYUTENbHO MeHbllle CKOPOCTH pac-
NpocTpaHeHHs NPOAObHBIX KOJAEOAHHE C)KATHA — PAcCUIHPEHHA H BO3-
pacraer mo Mepe yMeHbIICHHA LJAHEB BOJHBI, TIPHOJHIKAACD B IPEAeb-
12



HOM clydae K CKOPOCTH pacCNpOCTPaHEHUS NMPOMOMbHBIX BOJH. YKasaHHOe
OTJIMYHE NPUBOIHT K TOMY, 4TO pPe3OHAHCHble UACTOTH C YBeJHYEHHeM
HOMepa MOABl KOJeGaHHil BO3DACTAlOT He MPONOPUHOHANBHO (Kak AJs
KOJNeGaHHi CXKAaTHA — pacT{XeHHs), a kak uucna 1; 2,76; 5,43; 8,94:
13,37 ... 310 cnpabeagnBo IpH YCJAOBHH, YTO NJHHA BOJHBEI Gosee ueM
B 10 pa3 Soablie TOMMHDL] b€3031EMEHTA.

Has TIO nocaefHee ycroBue, KaK TPaBHMO, He BhiFoaHsercs. [To-
STOMY [JIsi ONpefeNleHHs Pe3OHAHCHBIX YACTOT W3ru6a HeOoGXOLHMO TOJb-
3o0BaTthecst Qopmynoi [16]

! / E
ra (m + 1/2)2 ¥y
Fror = o[z l/ 1200 —e%p ° (1)

TAe a— TOJIHHA fbe303jleMeHTa; O — Kostduuuent [Tyaccowa.

DTa ¢opMyna npuBOZHT K MOTPEeHIHOCTH, NpeBbmiaomed 20%, u
fIpHEMJIEMA B OCHOBHOM M/IS KAYeCTBEHHOro apasnn3a. [IpH BpakTHYECKHX
pacyerax BBHIYHC/IEHHEIE 3HAYeHHS YacTOTbl YTOYHSIOT 3KCIEPHMEHTAJBHO.

6. TPAEKTOPHA ABMEHMUA KOHLUA MNbE3OINEMEHTA
B MECTE KOHTAKTA C POTOPOM

Ecnn MasaTHHKY COOGKIHTL IBHXKEHWe B ABYX B3aHMHO NepHeHIHKY-
NAPHBIX IIOCKOCTSAX, TO OH OYAeT OMHCHIBATb 3JIIHIC, OTHOLIEHHE oceil
KOTOPOro 3aBHCHT OT aMILIHTYAHBIX H Da30BBIX COOTHOIUIECHHN MeXay
BbIHYXKIAI0OWHMH cHIaMH. [Ipn papeHCTBe aMIIHTY[ 3THX CHJ H CLBHTE
a3 Ha 90° masTHHk OyneT ABUTAThCA N0 OKPYXXHOCTH. AHasoruwo,
ecay B Nbe303JieMeHTe OLHOBDeMEHHO BO36YMKJAeHbi B3AHMHO NEepreHH-
KYJApHbie HeCBsfidaHHhe {HAH cnabo CBs3aHHble) KOJeGaHHS, TO KOHemn
noesosjaeMenta A gasuxercs no saamncy {(puc. 6,a).

HBa tHna Kosne6GaHuil HasoBeM HECBA3AHHBIMH, eClH OfHO M3 HHX HE
BO3OYXIaeT ApYroe, T. € eCJH OHH CYLIECTBYIOT HE3aBHCHMO. [Ipume-
POM HECBSI3aHHbIX KOJIeGaHUH ABJSIOTCH NPOAOJbHbE H H3THGHBIE KOJe-
6anus. [lpumepoM CBS3aHHBIX KoOMeSaHUN ‘MOLYT CAYXKHTh TPOAOJLHBIE
Koie6aHHd 1m0 mJHHe H ILIHDUHE Nbe3oNJACTHHL,, a Takxe W3rHGHble
KoNeGaHHa NO ee AauHe H HmHpuye. Ecau KoneGanus ABASIOTCH CBS3aH-
HbIMH, TO Ha DE3OHAHCHLIX 4acToTax CABHT a3 MeXLy HHMH paBeH
HYJO.

PaccMoTpum 11Ba B3aMMHO NepIERIMKYJSpHO paclofo-
KEeHHBIX Tbe303ieMeHTa (pHuc. 6,6), B KOTOpHX BO36yXKIe-
HBl TIpoJoJbHHE Koaebanus co caBurom ¢as 90°. Kasa-
JI0Ch ‘GBI, €CJH COEAHHHTH KOHIB! MbE303JE€MEHTCB (TOU-
ku A), T0 ToUKa COEJAHHEHHs GyneT ABHTaTbCs IO OKPYX-
HocTH. Ha caMoM Xe niefie TpaeKTopuell nBHXKEHHs OyaeT
NnpsiMasi, NOKa3awHas Ha PUCYHKe MYyHKTHPOM. IIpH akycTH-
YECKOM COEJHHEHHH Tbe303JeMeHTOB (B Toukax A) mpo-
HOJIbHBIE BOJIHH MPOHHKAIOT H3 OAHOTO 3JEMeHTa B APYrofi.
CmemnuBasice MeXxay CoGo#, onH CTaHOBSITCA B TOUKE CO-
eIHHEHHs HepasJJHUHMEIMH.

Ecnu B nbesosnemeHTe BO36YMIAEHH NPOAOJbHHE H
H3ruOHble Kosie0aHHA ONHON YacTOTH, TO NpH CABHre a3
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6)

Puc. 6.
JNBHXKeHHA
KOHILAX
TOB.

Tpaektopuu”
TOYEK  Ha
nbe3osjieMeH-

MEXIy HMMH, OTJHYHOM OT HYJA,
TpaekTOpHeH JABHXKEHHS TOYkH A
ABasgeTca sanmnc. Hasoeem yroa
cEBHra (a3 Mexay Bo3byXmpaeMmbi-
MH KoJIeOaHHSIMH YIJOM TpaekTo-
prH . [l 0QMHAKOBHIX aMILTHTY
IPORONBHBIX H W3THOHEIX KoJaeba-
nufl (Ag=Ay) TpaekTOpuM nsHKe-
HHA TOYEK Ha TOplEe Ihe303JeMeH-
Ta TOKasaHu Ha pHc. 7,a, a and
Pa3HbLIX 4MINHTYA — ha pHc. 7,6.
Bo3aM0OXHO TakKe ABHIKEHHE TOUKH
O 3aMKHYTOH KpDHBOH C IOCTOAH-
HON cKopocThio. B nepesonaHcHOM
peXHMe TaKOe ABH2KEHHE IMPOHCXO-

g4 w-80° q) =135°
9 /80" p=225° 270 @-315° 9»-350
p
G} | :
@ =90° p=90°
A 4A <44
o n 5) "

Puc, 7. TpaeKTOpHH ABHXEHHA TOYEK AA KOHIAX NBE30IJEMEHTOB  NpPH
paanuq}mx COOTHOUIEHHAX MeXNY aAMIVIHTYjaMH UDOZOABHBIX H HIru6-
HHIX- KOJieGaHHH.
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AuT mox AeficTBHeM BBIHYXjaiolleH CHJIBI, H3MEHSIOUEHCS
no 3aKOHY nuab (puc. 7,8). [Ipu NOJHrapMOHUYECKOM H3-
MeHEeHHH BLIHYXKJAMoWel CHIB QopMa 3JIJIMIICE HCKaXKaercs
(puc. 7,¢) [17].

[Tonepeunast cuia Ha KoHle MPOLOJNBHO CMEUL[AIOULEroCs
Ibe3osJeMeHTa BO3HHKAer IPH ero B3aWMOAEHCTBHH € To-
BEPXHOCTbI0 poTopa. JTa CHJa NPONOpUHOHAJIbHA CMelle-
HHIO H CoBIajaer C HHM IO
dase. s noHHMaHHS NpHH- !

IHna paboThl ABHrareJs Baxk- ;

HO 3HaTh (a3oBble COOTHOLIE- 1

HHSL M€Ky B3aMMHO IepleH- t
AHKYJADHBIMH  KONeOaHHAMH. ;

Ha puc. 8 mokasahwb uacror- ; \
Hbl€ 3aBHCHMOCTH aMILIHTYIH I
cmeulerna S W caBura ¢as g L

MEXKAY CMeuleHHEM H 3JeK- ' T f
TPHUECKHM HaHmeeHHel\f Puc. 8. YacroTHbie 3aBHCHMOCTH
BOM3H pe3onanca st NepBof aMIJIHTYbl CMelteHHs S H CxBH-
MOAL! IPOJONbHHX KONEOAHHA ra dhas @ MeMAy cMeueHHeM
Ibe303NeMEeHTd. B OKpeCTHO-  3IeKTpHYECKHM  HalpDKeHHeM
CTH pe3oHaHca CABHI (az Me- [be30IeMenTa.

HSIeTCs OT HyJas 10 &, Ha

4acCToTe Pe30HaHCOB [, on paseH m/2. Ilo TakoMy e 3a-
KOHYy H3MEHSIOTCA aMIJIMTyAa H (asa cMelleHHs KOHUA
Npe303JEeMeHTa B TIONePeyHOM HAIPABJEHHH, OTJIHYHE 3a-
KJIOYaeTCss B TOM, 4YTO pa3BOCTh (a3 OTCYHTEHIBAETCH OT
$asm cMeueHHT KOHUA IBE303JE€MEHTa B IPOACJABHOM
HaNpaBJeHHHU.

s ¢

b
.

7. SNEMEHTH N U ONUCAHME EFO PABOTHI

Pacemotpum T[] winpoko npuMeHsieMoli KOHCTPYKUHH
(puc. 9,a). OCHOBHEIMH 3J€MEHTAaMH JBHTaTens fABJISIOTCS
cratop H poTop. Ha ocHoBamun cratopa I ycTaHoBJAeHbI
nee3oseMent 2 M NMOAWMIHHKH 3. K OCHOBaHHIO KpemHTcs
TaK#e Kopunyc (Ha pHCYHKe He NOKa3aH); KOpPINyC B HeEKo-
TOPHIX CAyyasgX MOXKET OHThH COBMEIIEH ¢ oCHOBaHHeM,
B kauecTBe OCHOBAHHA MOryT HCIOJB30BaThHCA TaHeJH,
Waccu NMpHOOPOB, HapUMep IaHedb JEHTONPOTAKHOrO Me-
xanu3Ma marautodona. Potop 4 06biuHO BHITOJHEAETCH W3
TBEPABIX MaTepHaNoB (Cranb, 4yryH, TBepAH# CIIAB, Ke-
paMHKa M gp.); OH NpeacTaBaseT cobo# TeJo BpaieHus
C ry1aaKoH MoBepXHOCThIO. Ecain He0OX01HMO TOMYUHTS CJI0K-
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HYIO YIJIOBYIO 3aBHCHMOCTb JJIsg MOMEHTA BpalleHHs, poTop
HOJIKeH uMeThb QOPMY IKCLHEHTPHKA C OLHHM HJH HECKOJb-
KHMH BBICTYNAMH.

Heorbvemaemoli yactero T1[1 ABAAETCH aKyCTHYECKH H30-
JIUPOBaHHAsg OT OCHOBAHHS H OCH pOTOpa 3JIEKTPOMeXaHH-
yeckas KoJiebaTesbHag CHCTeMa — OCUHMJAATOp (BHOpaTop).

Puc. 9. Konerpyxkuus 111,

B npocreiimem ciyuae ocuunnstopom sBASETCS Nbe303e-
‘MEHT BMecTe ¢ H3HOCOCTOHKOH nporaaakoil 5. Ecau ocuua-
JIATOp BBLINOJHEH B BHAE NPAMOYrOJBHOH WMACTHHBI, TO ee
KOHel npuXar K IOBEPXHOCTH poTOpa, a APYrofl 3aKpensieH
Ha OCHOBaHHM C MOMOLUBIO 3JACTHYHOH NPOKJAAKH 6, Ha-
npumep, u3 GTOponNACTA, PEIHHEI H Hp.

axHOH uacTeto- T1[] sBNA€TCA 27€MEHT NMpUKHMA; OH
MOXKeT OBITb BBINONHEH B BHIe WJIOCKOH CTasbHOM IPyHKHU-
Hbl 7, KOHELl KOTOPOH Yepe3 3JacTHYHYIO npokdanky 8 na-
BHT Ha KOHeW ocuuinstopa, [Ina W3MeHEHHs CHJH TpH-
16



JKUMa Ha KoHUe MPYXHHH 4acTo yCTaHABJMBAWT peryJu-
POBOYHBIE BHHT 9. ¥roJ  MeXAy HampabJeHdeM CHJH
IPHKHMA U NOBEPXHOCTBIO OCUMJLISTOPA Ha3hiBaeTcs YIJIOM
npuxuma (puc. 9,6). Ocuuaasitop Kacaercss IOBEPXHOCTH
poropa moj oOllpefeJIeHHBM YIJoM, HasbiBaeMbIM YIJIOM
KOHTaKTa «. IJTOT OCTPbIH yros o006pasoBaH MJOCKOCTbIO,
napajjesbHol NPOROJBHOH OCH OCUMJJIATOpA, H KacaTesb-
HOW WJIOCKOCTBIO, NPOXOAsLLeH Hepe3 JIMHHIO KOHTaKTa
OCUWIIATOPA C POTOPOM.

Brewnui Bup saGopaTopHBX H OonHTHHX o6pasuos [1]]
3TOH KOHCTPYKUHH NpHBeIEH Ha PHC. 9,6.

[lpu coszpmanuu monenu I1[] aBTopaMu OHUIH NPUHATH
cneny}omue IpeanosoXeHus:

Tlonepeunbie KoJeGaHWsi HBJASAIOTCA HITHOHBIMH X
Boséyxmarorc;{ NpU OTPaKEHWH MNpPOAOJBHHX KosaeOaHHH
OT TOBEPXHOCTH POTOPA.

2. Bpawenne poropa obyc/oBJIeHO 3aKJHHHBaHHEM INpPH
CMelleHHH KOH[a OCLMANATOpa B OJHOM HANpas/JeHHH H
PackJHHHBaHHEM NpPH CMelUEHHH B oOpaTHOM HANpaBJEHHH.

JKClIepHMEHTH, BLIMOJHEHHble aBTOPAaMH, OKOHYaTeJbHO
NOATBEPAHAM MeXaHu3M (PHKUHOHHOTO B3auMONCHCTBUSA
HecBSI3adHBIX NPOJAOJNBHBIX H U3THOHHIX KoJeBaHUH OCLUJI-
JATOpa M MNO3BOJMJH CO3[aTb MOJeJb, HIIOCTPUPYIOLLYIO
ocHoBHHIe ¢Hu3nyeckne npoueccs B [IJ]. CorsmacHo 3Tofi
Mozesu TPH TIOAKMOYEHHH JBHraTe/ss K HCTOUHHKY Tepe-
MEHHOro HalpsiKeHusl ¢ 4acTOTOH, OJIM3KOA K Pe30HaHCHOH
yacrore NPOAOJBHBIX KoJeGaHu#i, B OCUHJIJISATOpPe yCTaHaB-
JIUBAIOTCA CTOSIYHE IIPOJONBbHEE BOJHEL.

bynem cudTaTh, 4YTO OCUHJJIATOP Kacaercg poTopa
B ofHOH TOYKe 1py OAHOMePHOH MOAEJNH ¥ BAOJb JHHHH
NpU ABYMEPHOH MOJAeAH. DTy TOUKY UM JHBHIO Ha3oBeM
KOHTaKTHOU. KoHTakTHas Toyka, cMewiaschb B IPOAOJIBHOM
HalnpaBJIeHHH, IlepeMellaeTcss C IOBEPXHOCTBIO poTopa
(puc. 9,2), a CaefoBaTesbHO, CMewlaeTcsi U B IONEPEUYLOM
HanpapJeHud. YHacTb IMOBePXHOCTH poTOpa, € KOTOpOH
B3aUMOJefcTByeT KOHTAKTHas ToYKa (JHHHSI) B TedeHHe
OfHOro mnepHona KolebOaHHH, Ha3oBeM 30HOM KOHTaKTa.
Takum ob6pasoM, mepeMellelde KOHTAaKTHOH TOYKH B 30He
KOHTaKTa NPHBOAHT K MNOABJEHHIO NONEpeyHoH COCTaBJs-
ogiet CHIB, KoTopas BO30yXaaer cTosiume BOJIHbI H3THOA
Ha yactoTe, OJM3KOH K pe3oHaHcHo#H. B pesynbrate KOH-
TaKTHAs TOUYKA JONOJNHHTEJNbHO CMEIAeTCst B MONEPEUHOM .
HalpaBJeHHUH 3a CUET PE3OHAHCHBIX H3TMOHHX KoseOaHHH.”
Cnsur ¢as MeXJy TNPOXOABHBIMH H U3THOHBMu KoJseba-
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HUSAMU MoXeT H3MeHsAThes B mpesenax or 0 go 180° B 3a-
BUCHMOCTH OT COOTHOLUEHHS MeXa1y BhIOpaHHo# paboueht
4acToTOl# JABMraTesdsi H Pe30HAHCHOH yacToTod KoJebaHHuH
usruba. Ilpu caBure ¢as, oraunyHom ot 0 u 180°, KOHTaKT-
Hast Toyka ABHAKeTcs no saauncy (puc. 9,0). B MomeHT
CONPHKOCHOBEHHA C POTOPOM OHAa NPHXKHUMAETCH K ero Ino-
BEPXHOCTH, BXOIHT BO (QPHKUHOHHOE 3aleMJIEHHe H Nepe-
JaeT pOTOPY OAHOHAMpPaBJEHHLIH MUMIyJabC ABHXKeHHs. I1pH
3TOM OCUMIJATOP IMONyyaeT HMIYJAhC [ONEPEYHOH CHJIH,
KOMIICHCHDYIOUWIHH MOTePH SHEpPrHH H3rHOHHX KoJaebaHHM.

8. BLIBOP PASMEPOB OCLIUANATOPA

B nepsmx [1J1 MowBocTh Ha BaJy He TIpeBhllliaJja aecs-
THX J0JIeH BaTTa, a K. . 1. COCTAaBMs BCEro JHllb HECKOJb-
Ko MPOLEHTOB. IlapaMeTpsl 4yacTo HMeJH cJyyafiHbli Xxapak-
tep. Hanpumep, ma ogHom u3z 11 6ma sadukcuposal
K. 1. 1., paBrui 40%. Onnako pesynbTat okasascsi HeBOC-
NPOH3BOAHMAIM JaKe Js1 JaHHOTO JBHraTens.

Ha xapaxrepuctuky I1[ BausiaH pasMepsl H KOHCTPYK-
MU POTOPA, OCUHANATOPA, 3j71€MEHTOB KpemnneHus M MpH-
XKHMa, yrabol KOHTakTa H TpHKHUMa, U3HOC Mhe303JEeMEHTa
U apyrue Gakrtope. YCTaHOBJAEHHe MeXaHH3Ma B3aHMoJel-
CTBHSI IPOJONbHKIX M MONEPEYHbIX KoNeOGaHHui OTKPHIO LIH-
‘POKHE BO3MOXKHOCTH 1J151 3HAYHTEJNLHOTO YJyylleBHs Mapa-
MeTpoB JABHrarefefi.

Urobw MOHH3UTbL HanpshKeHue Nurtanus I110, nccneno-
BaTe/H CTPEMHJHCL YMEHLIUHTh TOJILHHY OCUHANATOpA.
Ho 3to B cootBercTBUH ¢ ¢opmynoii (1) npuBoaHmo K yBe:
JHYEHHIO HoMepa MOAbl H3rubOHHIX KoneBanuil. Bwecto
HeoOXOQMMbBIX BTOPOH, TPeTheH HIH UYETBEpTOH MOA KoJe-
6anuii Bo3by:xpanuch Oosee BLICOKHE (BBllLE necarol).
Ecnn aas shiciiux Mon xoneGaHuil ciyyaiino moabupajoch
HeoOX0AHMOE COOTHOLIGHHE MeXAy PE3OHAHCHEIMH YaCTO-
TaMH NPOJONbLEHX H H3THOHHX KoJebaHHH, TO COXPaHHTh
€ro MpH BO3AEHCTBHU AeCTabHAU3UPYIOLINK: (DAaKTOPOB Bbii0
HEBO3MOXKHO. -

Tak Kak B KOHTaKTHOH ToyKe MpPOJOJbHLHE H Tonepey-
Hele KojieBGaHHsl OCUHANATOpPa B3aWMOJIEHCTBYIOT, (a3oBbie
COOTHOLUEHHUS MeXJAY HHMH [JOJKHbl CYLIECTBEHHO BJHATh
Ha nmapamerpnl Asurateasi. ChegosaTensHo, anst 3(dekTHB-
Horo B030yxXaenus Konebanufi uaruba paboyylo 4acToty
[T neobxonumo BLIGUpPATH He TONLKO B 0ONACTH Pe30HaHC-
HuIX 4acCTOT NpOAOJbHBIX KojebaHHMH, Kak 3TO CUHTANOChH
paHnite, HoO M B ofJacTH pesoHaHca KoJeBaHHH u3ruba.
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Ilpu HepesoHaHncHoM BO36YXKieHuH NPOJOJLHBIX KoJeba-
HHUH Hallps’KeHHe NUTaHUs gBUraTe s NpHLLIoch Obl YBeaH-
YHThL B JCCATKH pas.

OnurumanbHOe cOOTHONIEHHe MeXay pe3OoHaHCHHMH Yac-
TOTaMH NPOAOJBHHX H H3rHORHIX KojeDaHu#A AOCTHraercd
COTJIACOBAHHEM ANHHBI M TOJUIHHEE ocuuansropa. I'pyboe
COrlacoBanHe pa3MepoB MOXHO [POM3BECTH H3 YCJOBHSA
paBeHCTBA 4acCTOT A-H MOAK NPOAOJBLHHX H vN-H MOAbI H3-
rubHLIX KojeBaNuii; 3TOMy paBeNCTBY COOTBETCTByeT IpH-
BeJeHHHH B Tabn. | Habop oTHOUIEHHH NJIMHBI OCUHJIATODPA
'K ero TOJIIIHHe.

Ta6arvua 1
Homep MoxH nponosm- Homep monu xoneGannft aaraCa
HEX xOneQamuf ) 2 - 3 l ) . "
] 3,7 | 9,65 | 16,6 %,8 | 35,3
2 - I = 4,96 - 16.4

OTHollleHHsl COOTBETCTBYIOT 3KCNEPUMEHTaJbHLIM JaH-
HbiM anag I1JX ¢ poropom u3 TBepaoro cniaBa BK-6 (yroa
KoBTakTa — 45°. cuna npuxkuma — 20 H, wupuna nbeso-
sJjementa — 7,8 mMm). -

O6niuHo B ocuunisTope Bo36yXKAalOT NPOAOJbHBIE KO-
ne6anua NepBofi Moanl u KoseGanus u3ruba BTOPOH.
Tperhell, yeTBepTofi nmymu nAToil Mod. Touroe olpenenenue
pPasMepoB OCLHJNATOPA. NPOH3BOAUTCS 3KCIEPUMEHTAJbHO
Ans JaHHBIX Marepuaja M KOHCTPYKUMH pOTOpR, YIJOB
KOHTaKTa H NPHXKHMa, MaTepuasja H3HOCOCTOHKOH THpo-
Knaaku. Jlnuny ocunisistopa Bubupaior npuMepro Ha 10%
Gospiefi pacueTHOTO 3HAYCHHA; 3aTEM, NOCTENEHHO yMeHb-
mWas ee, ONPEAENSIOT ONTUMAJBLHYIO ANHHY [0 MAaKCHMYMY
K. II. 1.

9. TPAEKTOPHUA ABUXEHUA KOHTAKTHOWH TOUKM

MoKHO TMPENNOJOKHTb, YTO ANA ABHraTesnell ¢ QpUKLH-
OHHBIM KOHTAKTOM MeX1y CTaTOPOM H DOTOPOM HAeanbHOH
TpaeKTopHel ABH)KEHHS KOHTAKTHOH TOUKH sBJsieTcd Tpe-
YrOJILHHK Ml TPAMOYroMibHHK (puc. 10,a), mo kotopoMy
KOHTaKTHas TOYKa B 30Be 3allellNieHHs] IBHIKETCS C MOCTOAH-
HOl CcXOpoCThIO. JLJif PE30HAHCHHIX CHCTEM TaxHe TPaeKTo-
PHH ABMIKEHHS TOJYYHTb HEBO3MOXKHO, OAHAKO K HHM MOXK-
HO TpHOJIHU3HTHLCSA, H3MEHAA TapMOBHUECKHE COCTaBASOlLHE
IPOAOJBHHX U H3THOHBIX KOJeOaHHHA.
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OcHOBHbBle BapHAHTBl TPA@KTOPHH JBHIKEHHsS KOHTAKTHOM
TOUKH AJISI HIeaNbHO EeCTKOro poTopa H yria KOHTaKTa
45° npuBesern Ha puc. 10,6 — e, npuuem Bapuautw 10,6 —
2 COOTBETCTBYIOT DaBEHCTBY aMIUIHTYJ NPOJOJNBHHX H H3-
rH6HBIX Kose6aHMA (HCKaXKeHHs TpaeKTOPHH TpH CONpH-
KOCHOBeHHAX KOHTAaKTHOH TOUKH C TIOBEPXHOCTBIO pOTOpa
He TOKa3aHH).

/a) /

/

¢=/55°;\) 2
2) a)

Puc. 10. Tpaektopus ABHKEHHS KOHTAKTHOA TOUKH.

-

CKOpOCTb NBHXEHHS KOHTAKTHOM TOYKH IO 3JIHICY He-
TIOCTOSIHHA ¥ YMEHbUIAETCS C YBeJTHYeHHeM KPHBH3HB Tpaek-
Topud. Pasjlokum BeKTOp JHHEHAHOH CKOPOCTH JIBHXXCHHS
Ha HOPMAaJbHYIO U, M TAHMeHIHAJNbHYIO U, COCTABJSIOLIHE

(puc. 10,6). OueBuaHO, YTO TAHT€HUHAJLHAS COCTABJSAIONIAN
sBasietcst nmoJessofl. Ilpu GonbliuX 3HAYEHUSIX HOPMAJbLHOH
COCTaBJSIOMIeN BO3MOXKHB OTCKOKM KOHLA OCUMJAJASTOpPA OT
noBepxHOCTH potopa (puc. 10,8, 2). Takoii pexum paboThl
IO moxeT GmThb oTHeceH K BHOpoynapuomy [18, 19]; on
COTIPOBOXTAeTCH 3aMETHLIM H3HOCOM KOHTAKTHOH MapH.

CKopoCTb poTopa MOCTOSIHHA M HE MOXKET CYL1eCTBeHHO
H3MEHHTHCS 33 BPeMS ONHOro KacaHust ocuuaisitopa. Ilo-
3TOMY HENOCTOSHCTBO TAHTMeHIHAJBHOH cocTapisiouleil cKo-
POCTH NBHKEHHSI KOHTAKTHON TOYKH NMPHBOAHT K TPOCKAJb-
3BIBAHMIO, @ CJelOBATeNbHO, K NOTEePSIM MOUIHOCTH M yBeJH-
YeHHI0 M3HOCA B 30HE KOHTAKTa. TakHM o6pa3zoMm, mpennoy-
THTENLHE Majsle yriabl KoHTakta (puc. 10,6); 3TOT BBIBOI
TeM GoJsiee CIIpaBefJIMB M peaJibHBIX POTOPOB, NOCKOJBKY
npH OONBIUMX 3HAYEHHAX HOPMAJBHON cocTaBasiomed cxo-
‘POCTH B POTOP OTBETBJSAETCH YaCTb AKYCTHUECKOH SHEPruH.

Tpaekropuu nBHXEHHMS KOHTAKTHOH TOYKH MpH Hepar-
20



HBIX aMITHTYAaX MONepeyHofl ¥ NPOJONbHON COCTABJSIOUIAX
cMelleHUs MoKa3aHw! Ha puc. 10,0, e. TH caygau cOOTBETCT-
BYIOT HYJeBOH TaHreHIHAJbHOH COCTABJASIOLICH CKOPOCTH Ha
BLIXO/le M Ha BXOJe B 30HY KOHTAKTa ¥ TNO3TOMY ONTHMAJb-
HBIMH CUMTATLCS He MOTYT.

HenocTostHCTBO TaHreHIIMaNbHOM cOCTaBISIONER CKOPOCTH
MOXeT ObITb YMEHBUIEHO NyTeM AONOJHHTENBHOTO BO36YX-
JeHU BTOPOH W TpeTbel MapMOHHK 3JeKTPHUECKOrO CHTHA-
aa (puc. 10,9¢). Taxkolt crmoco6 yJyduUIeHASs TapaMeTpoB
M1 skcmepumeHTaNBHO TPOBEPSJICS aBTOpamu. [Ipu 3TOM
0Kas3aJioch, uTO Habmonaemoe HebosbllIoe YBeJIUIeHHe MOLI-
HOCTH Ha BaJly ABUraTelIsl He ONpaBAbIBAET 3aTpaT, CBSI3aH-
HEIX C YCIOXKHEHHUEM CXEMHL.

UccnenoBannss TpaeKTopuH ABHMKEHHS KOHTAKTHOR TOY-
KM C IpYMEHEeHHeM COBDEMEeHHBIX MeTON0B BHM3YyaJNbHOTO Ha-
6JTI0/IeHHs TPOLeccoB, B TOM dYucnae rojorpadhyuyeckux CBf-
3aHB! C CEpbe3HHIMH TPYIHOCTIMH. BO3HHKHOBEHME HH3KO-
gacToTHHX BHOpauufi [1J], o6yc/aOBJeHHHX HETOUHOCTBIO
M3rOTOBJIEHHUS POTOpa, NPHBOAMT K pPa3MBITHIO H306paxe-
HUS U TOJOTPAMM.

[TepBrie ynoBieTBOPHTE/bHblE CHUMKH TPAEKTOPHH IBH-
XXeHHU#A Touek B 30He KOHTaKTa 6bliam caenann B. C. Bum-
HEBCKHM. YBeJIHUeHMe NJHHBI Nbe303/eMEHTa M AMaMeTpa
pOTOpa TIPUBEJIO K YBEJNHUEHHIO aMIUTUTYAH KOJeGaHHA KOH-
na ocymansitopa a0 30—50 MKM M CHHIKEHHIO HX YacCTOTH.
Mpu arom ¢ momomsio Mukpockona MBC-1 oTwernmBo Ha-
6J110/1aJIHCh TPAEKTOPHH JBHXKEHHS CBETSIUMXCS Touek (rpa-
Hell KDHCTAJJINTOB), HaXOASIIMXCH B HENOCPenCTBEHHON
6JM30CTH OT KOHTAaKTHON TOYKH.

dororpadrpoBanre W BH3yasbHble HAGIIONCHHUS NO3BO-
JHJHM OTIpeJeNIUTh 3aBHCHMOCTB YriIoBOfl CKOPOCTH Bpaule-
Hust potopa ITI @ oT HOPMEI TPAaeKTOpUH ABHIKEHHS KOH-
TaKTHOR TOYKH. 3aBHCHMOCTb @ OT YacCTOTHl NMUTAHMA | TpH
TIOCTOSTHHOM HaNpsKeHuH MUTaHus U nokasaHa Ha puc. 11,a.
3aBHCHMOCTb YrJIOBOR CKODOCTH BPALIEHHS OT HANpsKeHHS
TATaHHUS TP 3aJaHHOfl YacTOTe NpeacTaBieHa Ha puc. 12.
Ha stux rpadukax m306pareHH COOTBETCTBYIOUIHE TpPaeK-
TOPHH JBHMKEHHS KOHTAKTHHX Touek. TpaexTopu# mocrpoe-
HH JIIS B3aUMHOTO DAcCIOJIONXEHHS POTOpa M OCUMJLISTOpA,
nokazaHHOro Ha puc. 11,6.

‘Hab6moneunss 3a TpaeKTODHSIMY NBMIKEHHS KOHTAKTHORN
TOYKM TOATBEPAHIH, uTO pabota ITJ1 ocHoBama Ha B3aUMO-
JeffcTBHM NBYX B3aUMHO TEPNEeHAMKYJASPHBIX KOJeBaHHR
OCUMJIIATOPA B TOUKe KOHTAKTa ¢ poTopoM. [loaTsepauincy
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TaKXe NpeNoNOXKeHHs, Kacawuinecs QOPMB TPaeKTOPHH
ABHKeHHS. [lomonHHTeNIbHOE MOATBEPKIeHHEe ONMMCAHHOrO
BHILIE MEXaHu3Ma paboTH ABHratesisl ObUIO  NOJYYEHO
B. C. BuuHeBcKHM NpH HCTO/Ib30BAHHK H3HOCOCTORKON npo-
KJIa/lkKH 13 npoBonsimero Marepuana. Ha creynansuoit yera-
HOBKe OBIM CHSTH OCUH/UIOTDAMMH HAmpsiKeHHs, npuJo-
XEHHOro K KOHTAKTy 3TOH TMPOKJAIKH C MeTalJHYeCKHM

pPOTOpPOM.
O 1

4)

~

)

al \ 7 7 0 0o

Puc. 11. 3aBucumocts yraosoit cko- Puc. 12. 3aBHcuMocTs  yraosoft
POCTH BpAUIeHHSI POTOPa OT 9aCTO- CKOPOCTH BPAlIEHHSI POTOPA OT
TH HaNPSKEHHS NHTaHUS. HAMpPAXEHHs] THTAHHS.

3aBHCHMOCTE OTHOCHTEJBHOrO BPeMeHH KOHTaKTa Ty/T
H 9acTOTH! BPAlLIEHUA OBHUraTeJsi N OT HATPSKEHUS MHTAHHS
U npeactaBiiens Ha puc. 13,a. Ha puc. 13,6, 8 mnokasaan
33BHCHMOCTH TeX JKe MapaMeTpPoB OT Harpyxarwulero Mo-
MeHTa Ha Baiy My u cuinm npuxnma Fp W3 stux sasucw-
MOCTeH cliefyeT, 4TO ynesibHEIE XapaKTepucTHKH [1J pwlire
B TOM cJlydae, KOra KOHTAKTHAas TOYKA IBHKeTCH MO rucTe-
PE3HCHO! TPaeKTOPUH, T. e. KOrja KOHell OCHMJIATOpa MpH
00paTHOM [BHIKEHHH OTPHIBAETCS OT MOBEPXHOCTH POTOPA.
Oznnako BpaleHHe NMPOHCXONMT M B CAyyae, KOrjaa KOHer
OCHHJUJIATOPA TPH ABHKEHHH Ha3ajl, He OTPHBASCh, CKOJb-
3UT O TMOBEPXHOCTH POTOPA, MPHEKHUMAACE K HEMY C MEHb-
weH cujofl, yeM Tpu ABWXKeHuu Brepen. Y1 B mepBoM H Bo.
BTOPOM CJiyuasix TPOSKBJAETCS THCTEPE3UC CHUJBl TPHKIMA
B MeCTe KOHTAKTa, ABJAIMHUHACE OJHHM M3 00S3aTeJbHHIX
YCHIOBHE BpauleHus potopa. BropmM ycaoBuem. siBJsteTCs
CKOJIBXXEHHE HJIH OTCYTCTBHE KOHTaKTa IIpH o6paTHOM OBH-
HeHHH KOHUA OCUMJJIATOpA.

OTH YCI0BHA ciiellyeT OTAMYATh OT YCJIOBHS aHH30TPO-
MHH TPeHHS, NMpeAmoJaraiomero pasjHude B Koshduumen-
TaX TPeHHs NpH ABHXKEHHSX KOHIA OCUHJISATOpa Blepen H
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Hasaj [0 NOBepXHOCTH POTOPA ¢ OAHHAKOBHMH CHJTaMH TIpH#-
KHMaA.

M3 npuBeneHHBIX rpaduKOB CJeAyeT, 4TO AJNsl paccMaT-
pHBaeMoro ABHraTeslsi BpeMsl KOHTaKTa, ofecrneuHBarollee
MaKCHMaNbHYI0 YaCTOTY BPAIUEHHS, COCTABJSET MPHMEpHO
0,7 mepuona kosie6anuit T. B mefCTBATENBHOCTH 3TO Bpemsl,
BepPOATHO, HECKOJIBKO MeHblle, TaK KAK 3JIeKTPHYECKHi KOH-

/T ! /T nc7? o/l !

ZFAJ ! 6 433 ‘ 59 3/20
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Puc. 13. 3aBHCHMOCTH OTHOCHTENBHOrO BPEMEHH KOHTAKTA H YaCTOTH
BpallleHHsA POTOpa OT HANDSMKEHHS NMHTAHHSA, MOMEHTAa Ha BANy H CHJIMH
NpHAKUMA,
3uavedus Ty/T oTMeyeHm rpeyroqbﬂnxaun; 3HaueHAs n— KpYXkamH; T — nepHox
KoseSanuil,

TaKT JOJIK€H HACTynaTh PaHblle, yeM MOJHHH MeXaHHYe-
CkHil. KpoMe TOro, peasibHO KOHTAKT MPOUCXOAHT He 1O JH-
HHH, a 10 IUIOIIAJH; MO3TOMY OAHH TOYKH paHbLIE BXOAST
B KOHTAKT, a APYyrHe Mo3xe BHXOAAT H3 HETO.

Hast I ¢ momHocTbio Ha Bany 3. BT, pa6otamomero
B peXHMe MaKCHMAJIbHOrO K. M. 1., NIPH HANpPsKeHAH MHTa-
Hust 200 B uamepenHoe 3Hauemme 1, coctaBmio 0,457.
YMeHblIeHHe OTHOITEHHS Tx/T B CHIOBOM peXuMme pabOTh
ABUCATEJNS, OYEBHIHO, CBA3AHO C YBEJHUYEHHEM TOYHOCTH H3-
MepeHH#l MpH yBeJHYeHHH pa3Maxa KoJeGaHHil KOHTaKTHOH
TOYKH.

10, 3AKNHHHBAHME. YIIOBAS CKOPOCTb BPALLEHMS na

IIpennonoxum, 4TO B 3a30p MeXAy MIACTHHON W POTO-
poM BcTaBJleH KiuH (pHC. 14,a). Tlpu Bpamenun poropa mo
YacoBOil CTPeJiKe KJHH BTSATHBAGTCS B 3230p; NIPH 3TOM CHJIA
TPEHHSI MEXNy KJAHHOM H DOTOPOM yBeauuuBaercst. Ilpn
BPAIIEHHH B IPOTHBOMOJNOXKHOM HAMpPABJEHHM KJMH BHITAJ-
KHBaeTcs M3 3330pa W CHJIA TPeHus yMeHbLIaeTcs. AHaJjo-
THYHBE 30 DeKT HaGJII0AAETCS, €C/in IPOCTO ONepeTh MAACTH-
Hy Ha poTop. Poib KJIHHA B 5TOM cayuae urpaeT uacTh Ma-
Tepnasa B 30He KOHTaKTa (puc. 14,6). Tor xe sdoexr,
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OteBUANO, NOJXKEH HMETh MecTo # B Ciydae, Korfa Kouel
CTepXHS NepeMellaercsi no nosepxnHocetn poropa. Ilpu nBu-
XeHNN BIpaBO NPOMUCXOAWT 3aKJMHHBaHMe (puc. 14,6), npH
IBHKeHHH BJEBO — packaunuBaHue (puc. 14,6). B oGaacTb
KOHTaKTa MOXKeT BTSTCHBaTbcy W MaTepuan poTopa,
4TO TaKXe NMPWBOAHT K YBEJHUYEHHIO CHJBI TPEHHS B ONHOM
H3 HanpaBJieHUH BPAaUleHUs pOTOPa.

—_— ———

a) & 8)

Puc. 14. Mogend B3auMOAERCTBHA Koulla IJIACTHHE C POTOPOM. '

Jlast OlleHKM BIUSHUS 3aKJUHWUBAHUA Ha XapaKTepUCTH-
KW ABUraTe sl ORIJIM U3MepeHH KO3 (HLUEeHTh 3aKJWHUBA-
HUS JAJ5 Da3jUYHBIX MaTepuajoB portopa. Koaddwuuuenr
3ak/JMHUBAHHs ornpeleasercs mo Gopmyne Ny=M;/M,, rne
M| n Mz — MOMEHTH TpPOTaHHs poTopa B NPSIMOM H obpat-
HOM HamnpaBJieHWaX, npudem Bcerna M;> Mo.

Oka3zajioch, yTo K03 QHUHEHTH 3aKJTHHNBAHHA AJSI pas-
JUYHBIX GPUKLMOHHBEIX Nap 3aMeTHO pasiwndaiorcs. OnHako
OGHAaPYKHUTh NPAMYIO CBSI3b MeXAY K03(QdHUUEeHTOM 32KJH-
HUBaHWS ¥ napaMeTpaMH JIBHTaTelss He ynanaoch. Ilpmumna
3aKJI0UAaeTCs B TOM, 4TO ecJdH npu OOpPaTHOM ABWXKEHUH
KOHII2 OCLIJIISTOPA KOHTAKT HapyLIaeTCsl, TO 3aKJIMHHBAHWE
BHOCHT AONIOJHNTENBHOE TPEHNe TOJBKO NpH NpSMOM ABHXKe-
HuH. MOXHO npennoJIoXHTh, YTO MOIIHOCTB Ha Bajay T1J
JOJI)KHA 3aBHCeTb OT CHJH TPeHHS ¥ B MeHblLIelt Mepe oOT
KO3 QHIIMeHTa TPeHHs, KOTOPBIH BJIHsIeT JUIIb HA CHJIY NpH-
XuMma. YostoMy cBf3b NapaMeTpOB ABHraTelst ¢ kKoaddu-
IMeHTOM TPeHHs sBJsSeTCs KOCBeHHOH — uepe3 Cuay mnpwu-
xKuMa. OT 3TOfl CHJB 32aBHCHT NOrJIOIIEHNE aKyCTHUECKOR
sHepruu poTopoM. Ho yKasaHHoe NOrJIOUIeHHe 3d4BHCHT OT
MHOTHX (GaKTOpOB, B TOM uYHCJe W OT CBOHCTB MaTepHaJa
poTopa M €ro reoMeTpHH; NO3TOMY 3aMeTHTL BAHSHHE 3a-
KJMHUBAHHS NOKa He yAaeTcs.

JlnueiiHas CKOPOCTDb BPalleHNs POTOPA 3ABUCHT OT aMIJIH-
‘TYABL H YaCcTOTHl CMELIEHHS KoHma ocuuaasitopa. Ciaenoa-
TeNbHO, ueM Gonbure Hanpsxenne nuranus [1[, TeM Gosbie
BOJMXHA OHTH JuHeNHAs CKOPOCTb BpalEHHS poTopa, Am-
TJIHTYA CMelleHHs: NPONOPHHOHAJbBHA NJHHE Nbe303jeMex-
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Ta. TeM He MeHee, YBeJWUMBAS 3Ty AJUHY, HeJb3sl yBeJH-
9HTH CKOPOCTb JBHTaTeNs, TaK KAK OJHOBPEMEHHO yMeHb-
mraeTcss 9acToTa KogaebGaHuil ocumansitopa. MoxHO nosToMy
CUMTATL, YTO MNpeleNbHO NONMYyCTHMAas WacTOTa BpauleHus
[1]] He 3aBHCHT OT UYaCTOTH BO36YMKuenus.

MarcuMajbHas aMIUIHTYAa CMelleHHsl OrpaHHuHBaercs Tpeles oM
NPOYHOCTH MaTtepHala OCUWIIATOPa HJH [EeperpeBoM [Be303JeMEHTa.
Teperpes NMPHBOXHT K MOTEPC IHE303JICKTPHUECKHX CBOHCTB (TEIUIOBOMH
ACTIONAPHIAUNH), KOTOpasi NMPOUCXORKHT MpPH ONpPEfesIeHHON KPHTHUECKOR
TeMnepaType, lladeiBacMod Temnepatypolt Kiopn.

J1st MHOPHX NPOMBIUNIEHHBIX MaTCpHaNoOB Temneparypa Kropu upe-
BomaeT 250°C, MOTOMY MakCHManbliaf aMIJIATYAA CMEuleHHH NpeHMy-
IWeCTBeli0 OTPAHHUIIBACTCS JIPCAETOM IpouiocT! Martepuana. Jas mbe-
3okepamuueckoro Marcpaana TBK-3 npepenpro monyctamas anHefHas
CKOPOCTb Uy COCTABASeT B JAyuwieM caydae 1,5 M/c, 9TO COOTBETCTBYET
HanpAXeHHUI0 B [be3oajieMenTe, npuMepHo pasuomy 1000 MIla. C yue-
TOM HABYKPATHOTO 3amaca [0 NpoyHOCTH vy =0,75 M/c:

¥YraoBast ckopocTb poTopa omnpepedsieTcs: no ¢Gopmyde
ﬁ)=20u/Dp,

rne Dy — nuamerp poropa.
Orciona AJs gacTtoTs BpauleHusl (B MHEH™!) mnMeem:

n=60v /Dy

Ecnu Dp=0,5-+5 cm, T0 n=~3000-300 mMuu—!. Tarkum
06pazoM, H3MeHsa ToAbKO AuaMeTp potopa I1JI, moxHO me-
PeKpHIThL MUPOKYI 06JacTb YaCTOT BpallleHUs Baja ABHCa-
TeJss.

YMeHbLIEHHEe HANpsiKeHHsT nuTaHus T[] nmo3Bonser CHu-
3UTb 9acToTy Bpawenus 10 30 MuH~! npm coxpaseHun n0-
CTAaTOUHO BHICOKOH MOLIHOCTH Ha BaJy Ha eNWHMIY MacChl
HcnonbzoBaHue Nbe303/eKTPHICCKHX MATEPHANOB, apMHPO-
BAHHHIX BHICOKONPOYHHIMH canduposeiMu ycamn [20], macrt
BO3MOXKHOCTb PaCUIMPHTb AMANA30H 9acTOT BPAIIEHHS ABH-,
ratens go 10000 mwur'

Takmm 06pa3oMm, B WHPOKOH 067aCTH NPaKTHIEIKOrO
npumerennss [ moryT obecneuuTh MexaHWUYeckmil MPUBOL
HCTIONHNTEJbHHX 37eMEeHTOB 0e3 HCrnosb30BaHMS peiyKTo-
poB. [Inst cHeUMadbHBIX YCTPOHCTB MMeeTcs BO3MOMHOCTD
ente B GonbLUMX TMpelenax YBelWIHBaTh AHAMETP POTOpa M
32 cUeT 3TOro YMEHbIIaTh YacTOTy BpaleHHs (HATpHMep,
Auametp potopa [1]] ans upourpuBaTens Moxer GHTb yBe-
MHger 1o 20 cm).
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11. KPENJIEHKE U NPMUM OCLIMNNATOPA

[ns ymenbuIeHus) NOTepbh aKyCTHUECKOH IHEPrHH OCUHJ-
JSATOP ABHraTesNs [0JKeH ObITb HajeXHO H30JHPOBAUH.
B npocrefilileM ciyuae ero cieayeT ynepeTh B 3BYKOH30Jd-
NHOHHYIO NPOoKAanky I (puc. 15), BEIIOIHAEMYIO H3 Pe3HHH
HJIH JPYrHxX MaTepHaJOB C HHU3KUM YIEJbHBIM BOJHOBBIM
COTPOTUBJEHHEM, 3aKpenJeHHe KOHUA OCHHJAJITOpa uepes
npoKJanaKy 6yneM Ha3bIBATb TOPLUEBBIM; B OTJHUHE OT KOH-
COJIBHOTO OHO O6ecleyHBaeT OTHOCHTEJbHYIO cBoGoay Iliepe-
MelleHHs] KOHUA OCHHUAJNSATOPA B NPOAOJBHOM H NONEPEYHOM
HanpasJjeHHsx. Uem G6oJIblIe Pa3jHuHe MEXIY BOJHOBBIMMA
CONPOTHBJEHUSAMH  OCHHJJIA-
TOpa H 3BYKOH3OJSUHOHHOH
NpoOKJagKH, TeM 6o0jbllasg
yacTb napawomedl Ha Opo-
KJalKy aKyCTHUeCKoH 3Hep-
‘THH OTpaaeTcs B OCUHJ-
JSITOP.

Tpuxkum ocuunIgTOpa TaK-
Ke 1enecoobpa3Ho ocyllecTs-
J9Th Yepe3 3BYKOHU3OJSILHOH-
HYI0 3JJaCTHUHYIO NPOKJANKY.
Takas npoknagka 2 yMeHb-
maeT NOTEPH aKyCTHUECKOH
3HePTHH  Yepe3 OCHOBAHHE
nsuratens. Kpennenue ocuui-
JgTOpa B MECTe MAaKCHMyMa
cMewenuss 6aarogaps  cBoedl
NPOCTOTE HCIOJb3yeTcss HaH-
Gosee yacto. Tem He MeHee,
HOTEPH SHEPTHH yepe3 3BYKO-
H30JISIIHOHHYIO NPOKJANKY
JOBOJIBHO OLIYTHUMB! H CHHKa-
10T K. II. 1. IBUraTessl B Cpen-
Hem Ha 15%.

Prc. 16. Smope cMeleHHui AxgycTHueckas — H30Js1HA

AN mpofoMbHMX (/) W M3-  yJjiydlIaeTcs, eCJIH KpelJleHHe

rH6HHX (2) KoNe6auufi OCLMN- OCYINECTBASIETCS B MECTE MH-

f::gp?ﬂgﬁ’g’;ﬁ (@) # 7pe-  yyumyma cwmewernii. Jlns Ha-

XOXKJIeHHS 3TOTC MecTa CTpo-

AT 3MOPHI CMeleHHH 12 npo-

JOJBHBIX M H3THOHHX Koaebauuii. s xoneGaduii BTOPOH

H TpeTbell MOX H3TH6a yKazaHHble 3MIOPH [PHBeNEHH Ha

puc. 16,a, 6. i3 pucyHxoB caenyeT, 4TO IS OCLHJISTOPOB
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¢ yeTHo# Mopmo# Konebauuil M3ruba CylleCTByeT reOMeTpH-
yeCcKOe MeCcTO ToueK (JIHHHMA B fleHTPe NJACTHHH), cMemle-
HHSl KOTOPHIX DaBHH HyJo0. Broab 3To# JHHHH H€M2I0T OT-
BEpCTHE, B KOTOPOE BCTABJAIOT TOHKHH CTaNbiOH CTepXeHb
IS KpenJeHus ocunanstopa (pHc. 17,a).

MoHoMopdHbIE OCUHANATOPH NPOLLe 3aKPENASTh B [EHT-
pax (puc. 17,6). Jas ysesudeHHs NPOYHOCTH OCHHJIATOPA

7, v -
REEATSRSR

b

o)

Puc. 17. BapHautH 3aKkpeneHHsi OCUHIJIATOPA.

ero CHa6XaT CTaJbHbIMH NPOKJIafKaMH, OBLIYHO COexnHsie-
MBbIMH ¢ 3JeKkTponaMu (pHC. 17,8). JlocTaTouno 3ddekTus-
HBIM SIBJIeTCS KpemJeHHe B pamke (pHc. 17,2), KoTopyio
TPHKJIEHBAIOT MM [PHNIAMBAIOT K  OCUMJIATOPY. Pamky
MOXKHO TaKXe HCNOJb30BATb AN NOAK/IOUEHHS OXHOTO M3
3JIEKTPONOB OCUHUANATOPA.

B MHKDOMHHHATIODHBIX JIBHraTeNsiX OCHHJJIATODP 3a-
KPemJIsiloT B DE3WHOBOM MJH [OJHYDPETAHOBOH TmeTie
(puc, 17,0), a B nBHraTeJsgX 4acOBHX MEXaHU3MOB K OCITHJI-
JATOPY TpPHNauBajOT TOHKHH Bostocok I (puc. 17,e), ycra-
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HOBJIeHHHH B NOAWHIIHHKAX (Ha PHCYHKe He IIOK23aHH).
[lepnenauKyASIpHO eMy MPHNAMBAIOT TOHKYIO MJOCKYIO MNpY-
XKHHY 2, KOTOpas ynupaeTcs B BHHT 3, PeryJHPYIOLIHA CHIY
NPHUXKHUMAa OCUHMISTOPA.

Kpennenne B paMKax HCNOJb3YIOT H AJS OCLUHIJNSTOPOB
¢ HeueTHOH MoJOH KoseGanuii maruba. B stom ciayuae Ha
OCUHANSITOPe AenaloT OaHAaX W3 HUTOK, NTPONHTAHHBIX 00K-
CHAHBIM K7leeM (puc. 17,0¢). Pasmemas Takylo paMmKky 6au-
e K JHHHH MHHHUMYMa CMelleHH# NMPOAOJBLHBIX HJH H3rHO-
HHX KoJdeOaHHH, MOXKHO (QOpPMHPOBATH HEOOXOAHMYMO Tpa-
€KTOPHIO JBHXKeHHS TO4eK B 30He KOHTaKTa.

KpoMe onHcaHHHX YCTpPOHCTB, AJS NPHAKHMa OCUHJJISA-
TOpa K pOTOPY H3BeCTHO MHOro ApPYrux. B KadecTBe CHJIOBBLIX
3JIEMEHTOB HCHOJB3YIOT IIOCKHE MM BHTHE [PYZXKHHH,
a4 TaKXe De3HHCBHE M NOJHYpeTaHOBHE IUHYpH HJH NPO-
Knajakd (WHypsl paboTaioT Ha pacTsiKeHHe, NPOKJAAKH Ha
cxaTue). B aBurarensix, npuMeHsieMbIX ISl TPAHCIOPTHPO-
BaHUsl JIEHTHl, MOTYT HCHNOJBb30BaTbCs TAKXKE CHJIOBBIE 3JI€-
MEHTH B BHAE NMOCTOSTHHEIX MArHWTOB H 3JE€KTPOMArHHTOB.
HacTo B ycTpoficTBax NPHKHMA HCIOJAB3YIOT rHOKHe nepe-
Aayy ¥ puidard. BHGop TO® HAM HHOH KOHCTPYKUHH AHKTY-
€TCS B OCHOBHOM DpanHOHaNbHOH KOMIIOHOBKOH 3JI€MEHTOB
JABHraTtess.

B HacTosiuiee Bpemsi HauGoJee LIHPOKO HCHONB3YETCH
IPHXHM B HeloCpencTBeHHOH GJAH30CTH K JIMHHH KOHTAKTa
OCUHJIIATOPA C POTOPOM, T. €. B MeCTe MaKCHMAaJbHHX CMe-
IeHnH nbesoadementa (puc. 18,a). Ha puc. 18,6 nokasauno
NPHXKUMHOE YCTPOHCTBO, HCKJIOHaiOllee NOTEPH AaKyCcTHYe-
CKOM 9HEepPTHH Ha NPHXKHM. B 3T0# KOHCTPYKUHH OCUHANATOP
COBEpIUAET NPOAONbHBE KOJeGaHHuS BTOPOH MOAB H H3rHb-
Hble KoJeGaHus] YeTHOH MOJBI. i

Kak mnokasanu HcenepoBaHusi 1a6opaTopHbIX 00pasiuos,
Ha pa6oty I1]] okaswiBaer BausiHHE H KOHCTPYKIHS BHBONOB
nbesosseMenTa. MHHHManbHOe 3aTyXaHHe BHOCSIT BBIBOJB!
B BHJE TOHKHX MPOBOAHHKOB H3 MeIHOH HJIH JATYHHOH npo-
Bontok AuHamerpom 0,02—0,07 mm. BriBop nbesoasementa
SIBJISIETCS KOHUEHTPATOPOM SHEpPrHH aKyCTHYeCKHX KoJjiefa-
Huil. KOHIeHTpauus MeXaHuyeCKHX HanpsiKeHHH 4acTo npu-
BOJHUT K Pa3pylieHun:0 BHBOAOB, 0OCOOEHHO NPH HANHYHH B HUX
AeeKTOB. [lns yBeIHUeHHS! HaneKHOCTH BHBOLOB HX CKPYUH-
BAOT B HKIYTHKH, COCTOAIIHe U3 NSATH H Gomee KKui. Hna
BBIBOLOB HCHOJB3YKT Tak¥e nposox MIT®. droponnacro-
Basi H30JAUMA TAKMX NPOBOAOB BHOCHT 3aTyXaHHe B pe3o-
Hatop, 00pasoBaHHHH BEIBOLOM, H YMEHbUIAET TeM CaMbM
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MeXaHHUeCKHe HATIPsKeHHs B NpoBoaHHKax. Mecro crnafikn
BHBOAA ¢ 3JEKTPOAOM 1eJiecoobpasHo oGBoNaKMBaTb 3BY-
KONOIJIOWAIOMUM MaTepHayioM. lng 3tux ueneir ynoGHo,
HanpHuMep, Hcnosb3oBath kaeit IIBA, kanmo KoToporo Ha-
HOCST Ha MECTO COeIHHeHHSl BhIBOAA C 3Jextponom. ILis
YMeHbIlIeHHs 3aTyXaHHs, BHOCHMOrO BBIBOAOM, €ro Heobxo-
IHMO 3aKpeIISITb B MeCTe MHHHMyMa H3THOHHX KoseOaHHH.
D10 NO3BOJSET YMEHbIUHTh OTBETBJEHHE AKyCTHIECKOH JHep:
THH B BBIBOJ. )

=

7

%

Puc. 18. KoHCTPyKuHH IPHKHMHHX yCTPOTCTB.

DJIEKTPOAB! MOXKHO TOAKNIOYATb K HCTOYHHKY H C IIO-
MOIIBIO KOHTAKTOB. Jlyuuine pesynbratsl OBJIM  NOJYUYEHH
TNPH HCNOJNB30BAHHM rpapHUTHBIX KOHTAKTOB. Crenyer uMeTh
B BHIY, YTO CJOH 3J1eKTPOAa B MeCTe MeXaHHYeCKOro KOH-
TaKTa NMoj AEHCTBHEM YJbTPa3Byka paspyluaercss. [losTomy
IIPH HUCIOJB30BAHUH NPHXKHMHBIX KOHTAKTOB 3JEKTPOM B MeC-
T€ KOHTAKTa AOJI2KeH OBITb YToJlLleH, HalpuMep, NyTeM NOA-
naikd GPOH30BOH NNAaCTHHKH. KOHTAKTHBI BHIBOA YLOGHO
coBMellaTh C 3JeMeHTOM MpPHXKHMa, a TaKXke C MeCTOM 3a-
KpelJieHHs] ocuuMIATopa. IIpUMeneHne KOHTAKTHHIX BBIBOAOB
ONpaBAaHO B Tex cjyyasix, Korga tpefSyeTcss MHOTOKpaTHas
3aMeHa OTpaboTaBIUHX OCUHJIATOPOB.

12. KOIDDOHULUMEHT NOJNE3IHOrO AENCTBUA

YacroTa BpalleHHst POTOp2, MOMEKT, MOLIHOCTb Ha Bady, K. 0. 1.
H Macca siBJAIOTCS OCHOBHBIMH [apaMeTpaMH 3JIEKTDHUECKHX [BHraTte-
aeit. a5 [0 3TH napameTpul 3aBHCAT OT KOHCTPYKUHH JBHCaTe]s, CHJbL
H yria TpHXHMA, yrja KOHTaKTa, OT MaTepHala pOTOpZ H H3HOCOCTOH-
KOH MpOKJajkH, paGoueit uactoTsl. OTCIONA CJAEAYeT CAOKHOCTH OUEHKH
TOr0 HJH HHOrO BapHaHTa BHIOJHeHust [1]]. TaKas ouneHka ocJOMHsieT-
Ca eule M NOTOMY, YTO CYILECTBYeT yxe GoJee 50 npuHuunnagoHO pas-
JuuHbLIX KoucTpyKumit T [12].

B cBssH ¢ 3THM H3 Bcex napaMerpos [I]] Heo6X0AHMO OblJIO BH-
JE&JUTh OCHOBHOH AJsi TOrO, uToOm CysuThb o6JacTh HccaegoBaHHH, Ha-
MpaBJeHHbIX Ha MOHUCK JYYUIHX KOHCTPYKTHBHHX BapHaHTOB. TaKHM Mma-
paMeTpoM, [0 MHEHHIO aBTOPOB, ABJASETCSt K. M. X, ABHraTels.
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HeticrBurento, ckopocrh W MomenT Bana I1JI serko BapbHPYIOTCH
H3MEeHeHHeM [MaMeTpa poTOPa M 3aBHCAT OT MOLIHOCTH Ha Bajly, KO-
Topas TeM 60Japwe, yem Gosbule K. N. H. ¥Yron cpasura a3 Bcerpa
MOXHO CAENaTb PaBHHM HYJ/O, eC/H HCIO0Jb30BaTb KOMIEHCHPYIOUIYIO
HHIYKTHBHOCTh. Takum 06pasoM, K. M. A. ABHTaTeNsi sBISIETCSI OfHHM H3
Haubo/ee BaXKHHX NMapaMeTpOB KOHCTPYKUHMH.

HAna peuratenell ¢ TOpueBHM 33aKpelJeHHEM OCIHJIATO-
poB OHJIM H3MEepeHB MaKCHMaJbHBE 3HAYCHHA K. 0. 1. HpH
BO3OyKAeHHl KoJeGaHu# BTOpOM, TpeTheldl H YeTBEpTOH MO
naruba. Ilpn 3ToM BapbHpOBAJUCH YACTOTA, MOMEHT H MOIL-
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Puc. 19. 3aBucHMocTH K. I A. ABHTaTens OT MOMeHTa Ha Bany (B8 H-cm)
CHJIH TIPHXHMA H 4acTOThi BO3OYX[IEHHS; HATPY3OUHHE XaPaKTEPHCTHKH
M XapaKTepHCTHKH yupaBJieHHs.

HOCTb HA BaJy, yronq M CHJI& IPHXKHMA, YrOoJ KOHTaKTA4.
Okaszanoch, 4To Bo Bcex cJyuasix NPH MAKCHMAJNBHBIX 3HA-
YeHHAX K. 1. . yroa KOHTakTa Ouia paBeH 45+5° (u3mepe-
HHS HPOBOJMIHUCDH [ CIJIOLIHOrO pPOTOPA, BHIIONTHEHHOrO H3
TBepaoro cnnasa BK-6).

[Tpn usMenenum yrsia npuxuMa B npenenax ot 60 mo
120° omwyTuMbIx naMenenuti napamerpos I1]] ve 6uI0 06Ha-
pyxeHo. [loatomy nanbHefilde M3MepeHHs TPOBOAMJIKCH
ISt yrora KoHTakTa 45° u yraa npuxuMa 90°. 3aBucuMmocTtn
K. II. fI. 1} OT MOMeHTa Ha Basny M, cunst npuxkuma Fy u yac-
30



TOTH BO30yXKIeHust f, a TaxkkKe 3aBHCHMMOCTH YacTOTH Bpa-
ILleHWsT 77 OT MOMEHTa Ha Bany M ¥ HanpsikeHus Bo3OyxKie-
Hust U pna asuratenss ¢ Bo3OyXKaeHMeM TpeThefl MOJB!
KoneGanuil ®3ruba TNOKA3aHW Ha puc. 19. )
MakcHManpHEE K. .. 1. ABUraTesi 3aBUCHT OT MaTepHa-’
Jia, U3 KOTOPOro BHIOJHEH nbe3osement. Hdus [111, nweso-
3JIeMeHT KOTOPOrO H3TOTOBJIEH K3 Nbe30KepaAMHUeCKOro Mma-
trepuana [1KP-10', monryden pexopaHei JO HACTOSMIEro

Ta6auna 2
Hexoropne xapakTepHCTHKH OTeyecCTBeHHHX Rbe30MaTepHaJon

tg s, % B 2| e 2
T S.S‘ Ae] 5¢ &n
Marepman | ®35/% |5 cragan npn E= % ky \g g %g o £ ;
sonsc[=SwB/en) 3 Bo R
BK-3 "} 1200 | 2,0 4 1056 | 0,25 § 300 | 4700 | 3,5
BC-3 1800 | 2,5 — | 270 | 0,2 300 | 4000 |. 5,5
TC-19 1500 | 3,5 — | 290 ;0,4 50 ; 3300 ) 7,0
TC-23 1050 | 0,75 4 280 | 0,43} 200 | 3200| 7,4
TCHB-1 2050 —_ 2 — | 0,45 70 12900 { 7,3
TBC-3 2400 | 1,5 ‘3,6 453 10,45 | 200 | 3600 { 7,1
PLITCC-1 1000 | 0,8 1,5 548 | 0,43 | 500 | 3500 | 7,3
TIKO-124T 970 | 0,5 1,5 | 300 | 0,62 | 1200 | — 7,5
NKI-501 1800 { 0,5 — — 10,6 500 | — 7,5
MKP-5 350 | 0,27 — 325 | 0,46 | 2400 | 3800 | 7,7
[KP-6 2400 | 0,4 1,8 | 234 { 0,64 (1100 | 3200 | 8,2
[TKP-8 1450 | 0,35 0,9 | 320 } 0,59 | 2100 | 3300 | 7,7
1TKP-10 380 ¢+ 0,3 0,9 297 { 0,48 | 2800 | 3300 | 8,0
TIKP-12 1800 | 0,37 2,0 | 220 1 0,64 | 1500 | 3200 { 8,0
HDprmenannue. ega—- RH37IeKTPHRIECKAT YOCTORHEAR TPH TIPHJIOMEHHH NOJIA B Ha-

MPABJIEHHN NOAAPH3AUHRYE U TIOCTONHCTBE MEXAHHWECKOro Hampskedus T s, — QI TeKTDHIE-
CKas NOCTOSIHHAA BaKyyMa; kp-—panﬂanbmﬂﬁ K03 dHLUHEHT 3JeKTPOMeXaHUYecKO! CBA3H.

BpeMeHH K. 0. 1., paBHH# 85%. Bricokue ynenvHble xapak-
TepucTuKH UMeroT Takke [1[1 ¢ npesossemeHTamu us marte-
puana TIK[O-124T. Hexotopue xapakTepucTHKu psiga oTe-
YECTBEHHHIX Mbe30MATEPHANOB MNpHBefeHH B Tabu. 2 [21—
23].

OXHUM K3 OCHOBHHIX TpeGoBaHHUI, npeabABJAsieMblX K MAa-
TepHany nbesoanementa [1J], sBisierca ero Makcumaspias
AHHAMMYECKAS MPOYHOCTb, MOCKOIBKY MbE303JEeMeHTH paso-
TA10T npn GONBUINX MeXaHMUeCKHX HanpsKeHusx. Kpowme

A ! Oror Marepuan noxyuer B Pocrosckom rocyn‘apcméuﬂom yHHBeb-
CRrete.
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TOr0, HeO6XOAMMO, YTOGH Y NMbe30MaTepHata GbIIH BHCOKAS
MeXaHHYecKas M 3JIeKTPHUECKasst A06POTHOCTE npu paboTe
B peXHMax, NpefeJbHO AOMYCTHMBIX MO MOIIHOCTH.

13. UI3HOCOCTOMKUE NPOKNALAKK. PECYPC NA

Pecypc nBuraress sapncuT ot KoHCTpYKuHH (pHc. 20,0 —
M) R MaTepHaNa H3HOCOCTORKOH Mpokdanikd. OGHYHO MJIO-
IMajb KOHTAKTHPYIOMEH NOBEPXHOCTH POTOpPa B HECSTKH H
COTHH pas NMPeBOCXOJHT MJIOmAAb KOHTAKTHPYOmeR nosepx-
HOCTH NPOKnalKH. [103TOMy H3HOC poTOpa, 0COBEHHO BHITOJ-
HEHHOTO ‘U3 CBEPXTBEPAHX MAaTepHANOB, TNpeHeGpeKHMO

e e s B

a) &)

—d4 L4 L U J = ] =
) 3) @) x) 2) )
Puc. 20. BapsaHTH BHNOMHEHHS H3HOCOCTOAKHX MPOKIANOK.

maj. Hanpumep, pis potopa u3 TBepaoro cnitasa BK-6 nuna-
mMeTpoM 20 MM 3a 2000 u paborw T[] nmpousolesn H3HOC HA
ry6uHy Bcero Julb 10 MKM, UTO COOTBETCTBYeT yBeJHIe-
‘HHIO yraoBo#t ckopocTH Ha 0,05%. M3rococTofikag HEBHCTY-
natomas (pHc. 20,a) npoknaaka tommuHO# 0,7 MM 32 3TO-
Ke BpeMs HM3HOCHJIACh MOJHOCTBIO.

[ yMeHbIUIeHHS H3HOCA HEBHICTYMAOIIeH MPOKJIaNKH
feNasuch MONHTKHY H3TOTOBJSTHL POTOP H3 MaTepHaJsoB, 06-
JafaomMux CYecTBeHHO MeHblUIefl TBepAOCTbio (360HHTA,
Kap60oJIHTa, OpPraHMYecKoro CTekJa, aepeBa u apyrux). On-
HAKO 3TO NPUBOAMJIO K 3aMeTHOMY YXYyILIEHHI0 XapaKTepuc-
tuxk [T, JBuratess mioXo 3amyckaJjcs, H OCUHJJISATOP MO- ;
HO6HO MHCTPYMEHTY YJbTPa3ByKOBOro CTaHKa, BHpaBaTH- |
BaJl PHTBMHH Ha MMOBePXHOCTH HEMOABHIXHOTO pPOTOPA; NPH.
3TOM K. n. . ABHratens cHuxaacs no 10%. !

B. B. Jlyusunos 1 YU. A. Cayuxufi [24] npennoxunn
H3rOTOBJSATh H3HOCOCTORKHE HEBHICTYNAIOIIHe IIPOKAAAKH
(puc. 20,e) u3 mracTHYeCKHX MaTepHatoOB  (TEKCTOJIHTA,
Kap6oJauTa, npeccoBaHHON ApepecHHH). IlpumeHeHHne opra-
HUYEeCKHX MaTepHasoB IJS H3rOTOBJEHHS HEBHCTYMAOLINX
NIPOKJNANOK HJH POTOpoB ompasaano aag IT MOmHOCTbIO
menee | BT. B Tex camyuasmix, korga Tpebyercss MOJYYHTh
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Goabliofi pecypc ABHraTens H GOJbIIHe yaesabHble MOUIHOC-
TH, NJS HEBHCTYMAOIMX INPOKJIaNOK HCIOJNB3YIOTCS TBep-
nHe H CBepXTBepaHe HeOpraHHUeCKHe MaTepHalH, TaKHe
Kak asnwmas, sap6op, py6uH, candup, NOJHKOp, alyHI, MaTe-
pHalH Ha OCHOBe Kap6uIa THTaHa, BOJbdpaMa, XpoMma, HHT-
puna 6opa, KpeMHHS H JIp.

Pa3iuuHble BapHAHTHl BHIOJHEHHS H3HOCOCTONKHX NpPO-
KJal0K H MX KpemJleHHS Ha KOHIE OCHHJJIATOpA MOKA3aHBI
Ha puc. 20. Han6osee TexHOJOTHUHEE BapHAHTH! KPENJIEHUS
HeBHICTYNalomel npoknagKu MOKa3aHwl Ha pHC. 20,4, 6. dan
3HAYHTENBHOTO VBEJIHYEHHS pecypca ABHraTes]st aBTOPaMH
6HTH TPensIOXKeHH KOHCTPYKIHH BHCTYNalOUIHX NPOKJIamnoK
(puc. 20,6 — 3, u, #). DTH NMpOKJIaTKH MOTYT BHMOJHATHCS
KaK M3 IJTaCTHYECKHX MaTepHaJIOB, TaK H U3 TBEPIBIX H3HO-
COCTORKHX METaJIJIOB H KEPaMHUK.

OcranpHue BapuauTe (puc. 20,9, 3, K, A) TPHMEHSIOT
TNPEUMYIIECTBEHHO NPU HEOGXOMHMOCTH yBeJHUEHHS NMOBEpX-
HOCTH B MecTe cKJIeftku. [Tporaagku ¢ BeicTynaoutelt gacToio
HCTIONH3YIOT TaK¥ke B peBepcHBHLX TT]1.

[Tpu pa6ote nBHraTens B 30He KOHTAKTa KOHUEHTPHPYeT-

Cl 3HauuTeJbHAA sHeprud. YacTh 3Tofi 5HepruH B MOMEHT
TIPOCKAJIb3bIBAHHS NMPOKJAAKH MO pOTOPY NpeBpaiaercs
B Temno. [Tpn 3TOM TemmepaTypa B 30HE KOHTaKTa MOXET
npeumath 500°C. Tlpu uCmosb3oBaHWH, HATPUMED, CTAJb-
HEIX POTOPOB MPORCXOAUT HENpePHBHOE CrOpaHHe IOBEDX-
HOCTH POTOPA C OGHJIBbHLIM BHIIEJEeHHeM OKHCH XXeJjle3a B BH-
Ie MeJKOmHCNmepcHoro mnopoiuka. CienoBaTesNbHO, MaTepHa-
JbI TNPOKJANKH H pOTOPa JOJKHH OBITH JOCTAaTOYHO
|TepMOCTORKMME M CTORKUMY K OKHCJEHHIO.
i Hcnerranns IT wa pecypc nmokasanu, 4To BpeMst Hapa-
'60TKH 3aBHCHT OT MOUIHOCTH Ha BaJy, NpHXOAsmefics Ha
eHHUUIY JUIHHH KOHTAKTHPVIOIEHA MOBEPXHOCTH OCHMJJISTO-
pa. [IpencTaBuTh 3Ty 3aBHCHMOCTb B BHAe rpadHKa MOKa
HEBO3MOXHO, TaK KaK OTCYTCTBYIOT CTATHCTHUECKHE NaHHBlE
MO HCMBITAHHAM HA PeCypc OMBITHOM napTHH, cocTosielt
X0T 6bl M3 HECKONBKHX JeCATKOB nBHraTesell.

Oxasanoch, uTO H3HOC CBSI3aH C HApyLIEHHEM HOPMaJb-
HOft paBoTsl [T]] H3-32 HCKAaXeHWS TPaeKTOPHH TOUKH KOH-
Takta. HecmoTps Ha TO, UTO CAeNaHB TOMLKO MepBHe WIArH
MO M3yUEHHIO M3HOCA KOHTAKTHpyommnx nosepxmocrefi TT11,
TONVYeHHHE pe3yJbTaThl YXe ceflyuac nosBossioT ofecre-
YHTh BpeMs HapaGOTKH He MeHee 2000 w gast geuraTenefi
MOUIHOCTBIO A¢ 2 BT M necATKM ThCsw 9acoB mis nBuraTe-

Jeft mourHocThio 1o 0,01 Br,
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nasa eTOpas

BNMMAHME COMNYTCTBYIOLUMX DNEKTPOMEXAHMYECKHAX
IMDEKTOB HA MAPAMETPbl NMbE3OINEKTPMYECKMX
ABMI ATENEHA

14, KOJIEBAHUS U3TUBA MO LUMPUHE OCLMIUISTOPA.
KOHTAKTHOE NATHO ’

B Teuenmne nepuofa KoneGaHHil MHHMS KOHTAKTA OCLUUANATOPA C PO-
TOPOM TepeMellaeTcss MO HeKOTODOH IMOBEDXHOCTH, KOTOPYIO HasoBeM
TIOBEPXHOCTBIO conpsiAxeHus. Jlo cHX mop npemnonaranoch, Yyro 3ra fo-
BEDXHOCTb ABJSETCH UMIHHApHYecKo# (puc. 21,a). [TpakTuueckn nosepx-
HOCTb COMPSMKEHHST MOMeT OTNHYATBLCA 0T UHJIHHAPHYECKOH, 4TO COMpO-
BOMXIAETCH H3MeHeHHeM MHHEHHOA CKODOCTH Touek of6pasyloumed Kak no
BenuuuHe (puc. 21,6), Tak # no Hanpasnenuio (puc. 21,6). B pesynsra-
Te 30H2 KOHTAKTa yMEHbILAeTCs ¥ MNOABAAETCS NPOCKAJb3hIBAHHE MEKAY
TOYKaMM, CKOPOCTH KOTODbIX He DaBHbI JMMHEHHOH CKOPOCTH poTopa. dToT
HexesJaTebHHH 3(@ekT BHI3bIBaeT 3aMeTHOe CHHXKEHHMe K. M. . ABHra-
TeJIA M NOsIBIeHHe CKPHUIA.

Puc. 21. TpaeKTOpHH ABHXeHHs KOHTZKTHBHIX TOYEK.

OCHOBHO# NPHUMHON MCKPHBJIEHHS KOHTAKTHOM JIMHHK SIBASETCA BO3-
6yKIeHHe NADPAsHTHbIX MexaHuuecknx koneGamnil. Hanbonee wacto B03-
6y pawTes Konebanus narnba no wHpHHe MIacTHHE. OHM NOPOKAA0TCH
NONE3HLMA KoeGanusMy u3rnba mo ajimde OCLWIATOpa K OOYCNOBJe-
Hbl ayCCOHOBCKHMH cBA3AMH. Ecnn xonefanus Mo WHpHHE OCUHNNATOPA
He SBJIAIOTCH De3OHAHCHLIMH, TO NPAKTHYECKH HMH MOMHO upeHeGpeup,
TlostoMy, npoextapya [1J, CTpeMSTCS pasHecTr Pe30OHAHChl H3THOHLIX
Kole6aHuit 10 INHHE W pe3oHaHCh KomeBauuit MO WIHPHHE. 3TO JOCTH-
raeTcs ABYMs MyTsMM; Au60 pesoHaHc KoNeBaHHA MO WHPHHE CMEMAT
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B 06nacTb BHICOKHX YACTOT, YMEHbIlasi IMHPHHY ocuHnsropa, Jsubo,
Hao6opOT, YBEJIHYHBAIOT IUMPHHY oOcuuaAnsTOpa TAaK, yTOo6wLl paboyas
yacrora HABHraTead cOBlagata ¢ 4acToTaMu AHTHPE3OHAHCA H3THOHBIX
kosne6aHn#t mo wWwHpuHe. DTO COBNAJEHHE HMEeT MECTO B Cjyuae, KOria
110 IUMPDHHE NJACTHHLI YKAAAbIBaeTcs YETHOE UYHCHO ITOJTYBOJH N3THOHBIX
KoJneGaHHuM.

PaHee Mpefmojaraioch, 4To (PHKUHOHHOC B3aUMOAEHCTBHE OCUMJI-
- JIATOPA € POTOPOM TNPOHCXOAHNT 110 BCell 30He KOHTakKTa. HpaKTH‘{ECKH
KOHTAKT 4acTo HaﬁJIIOJIaeTCS{ B OJHOM IIJTH HECKOJbKHX NMATHAX; TIOBEpPX-
HOCTb 3THX NATEH H HX PAacnoJIO)KeHHE H3MEHAWTCS BO BPEMEHH. (DJIyK-
TYauHH KOHTAKTHOro MNsTHA TNPOHCXOAAT MO Mepe H3HOCA MaTepHAaJOB
B 30He KOHTAKTa, a TaK¥Xe BCJAeJACTBHE JHO(I)TOB OCLHANATOPA H pOTOpA.
Crabunu3auns KOHTAKTHOro nsAtHa ofecneyHBaeTCqd NPH THIATENbHOM
H3TOTOBJIEHHH poTopa. DueHHe poTOpa M ero KOHYCHOCTb HE [OJIXHBI
TIPeBLIINATD HECKOJBbKHX MHKpoMeTpoB. C TaKOH e TOUHOCTBH MOJKHO
"OCYUIECTBAATHCA KPENJIeHHe OCUHIJIATOpa H pOTOpa. Hesninonnenue stux
YCJOBHI NMPHBOAHT K KoJebaHHAM YIVIOBOH CKOPOCTH BDAUIeHMA, aMIUIH-
TY[la KOTODHX MOMKeT JOCTHraTh 5% cpenHed CKOPOCTH.

PaccmoTpHuM BJIHSIHHE CMelleHMs KOHTAKTHOrO NfATHaA Ha
pabory TLJ. Haubosee He6maronpusiTHEIM SIBJSETCS CaY4Ya,
KOrja KOHTaKTHOe NATHO HaXoAHTCs BOJIHM3H oaHOH! M3 GOKO-
BHX NoBepxHOCTel ocuuanastopa (puc. 21,2). TlepemeHnasn
cuia F, KoTOpas BO3HHMKaeT B 3TOM cJydae NMPH B3aHMO-
JNEeHCTBHH OCLHJJISATOPA C POTOPOM, BBI3EIBAeT KoJe6GaHHR
CIBHra H KoJleGaHHS M3rn6a no WHpHHe ocuuiistopa. Ilipu
coBnajeHnn pabouell 4acTOTH JBHratess C COBCTBEHHOH
gacToTol KoJle6aHul caBHra UM uaruba 1o UIHPHHE OCUHJI-
JATOpa KOHTAKTHBEIE TOUKH HAYMHAIOT ABHraThCs 10 3aMKHY-
TOH TpPaeKTOPHH, KOTOPAsS PAaCIOJO0XKeHa B MJOCKOCTH OCIIHJI-
asropa. B pesysnbraTe nosB/sfeTCS NOCTOSHHAS COCTaBJISIO-
mas cuabl Fyy, HanpaBJeHHAs BJOJb JHHHH KOHTAKTa. JDTa
CHJIAa CMellaeT OCUMJIATOD B lipepenax JamodTa, a, clefroBa-
TeJAbHO, TPOHCXOAHUT NepeMelleHHe KOHTAKTHOTO NSITHA BAOJD
JUHHH KOHTaKTa. MaMeHeHue cuabl Fynx MPHBOAHT K Hempe-
PHBHHM KOJEOAHHAM OCHHJIJIATOPA ¢ 4acToTod, OJH3KOH
K JacToTe BpalleHHst potopa. Ilorepn sHeprum Ha napasut-
HBEle CMEIEHHS OCUHJIATOPA BAOJb OCH POTOpPAa BHI3HBAIOT
M3MEHeHHs 4aCTOTHl BPAIUIEHHS H CHOCOGCTBYIOT TMOSIBJEHHIO
CKpuna.

Takum o6pazoM, mpH pacyere OCUMMIATOpA CJENyeT
ofecnednTb 1OCTATOYHOE yJajieHHe 4acTOT Pe30HAHCOB KO-
JebaHuil u3ru6a ¥ cABHUra OT paboyell YACTOTHl ABHUTATEJSI.

15. TAPA3MTHBIE MOAbI KONEEAHM#A POTOPA
.
B MOMEHT CONpHKOCHOBEHHS OCHMJIATOPA C POTOPOM
9aCThb aKyCTHUeCKOil SHEPrHH TNPOHHKAeT B POTOP B BHAE.
YyIpyrux o6beMHHX M NOBEPXHOCTHHIX BOJH. Tak KaK BO3-
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MYlLIeHHe poTopa HMeeT MPOAOJbHYI0 H HONepPeyHyIo COCTAaB-
JSIOUIHE, TO B HeM MOTyT BO30yAHTbCS KoneOGaHHS iIpAaKTH-
YecKH BCeX THIOB (pagHajbHble, NpOAOJbHHE BAOJbL OOpa-
3ylouied, H3aruGHHe BJ0Jb 060J0UKH H 06pasyiolleil, MOBEPX-
HOCTHHE H T. [.). B COJMOWHKEX MeTamJTHYeCKHX poTopax
KoJe6GaHHsI, MHOTOKPAaTHO OTpaXasicb OT TPaHHil poOTOpa,
MOTYT NMpPHBECTH K OOPasOBAHHMIO CTOSYMX BOJH. DTH BOJHBI
OKAa3HBAIOT BIHSHHE HA TPAEKTOPHH ABHXKEHHS KOHTAaKHHX
ToyeK. MoOXKHO NpeanoNoXKHTh, YTO NPH HEKOTOPHIX (aso-
'BbIX COOTHOUIEHHSIX CTOSIYHE BOJHEI OYyAYT CHOCOOCTBOBATDL
ynyyuienuio napamerpos I1J. Ilas peannsauud Takof BO3-
MOKHOCTH HoTpefoBaJjicst 6bl TOUHHH yUeT avIUIHTYyL H da-
30BBIX COOTHOUIeHHH KojeGaHHH BCeX THIOB, CTa6HIBHOCTH
KOTOpPHX INpPH BO3JEHCTBHH BCEX AeCTAOHJIH3HPYIOINX dak-
TOPOB INPAKTHYECKH HEBO3MOXHO ofecneunTb. IloaTomy
ynpyrue KojeOaHHsS B pPOTOpe BO BCeX cCaydasgx CJaeAyer
CYUHTATh BpeAHbIMH. IJS1 HX yCTpaHeHMs MOXHO, HalpH-
Mep, YMEeHBLINTb AHaMeTp H AJHHY pOTOpa, B pe3ysbTaTte
yero ero coOCTBEHHHE YACTOTH OKaXyTcsl BHUe paboued
yactoTl 1. DToT crnocod, NpHMeHsIeMBH TOJAbKO AJS BHI-
COKOCKOPOCTHHX JBHratejefi, Ee rapaHTHpyeT MOJHOro
YCTpPAHEHHS NapasHTHOH peakuHH poTopa, NOCKOJbKY BMecC-
TO paAHaJbHBIX KOJeOaHHH MOTYT IOSIBUTbCS KOJeOaHHs
u3ruba, KpyTHJIbHHE M NpPOAOJNBbHHE KOJeOaHHA N0 ILJTHHE
BaJa.

Bonee HapeXHHH 3 dekt nonyyaercs NpH yMeHBUIEHHH
A0GpPOTHOCTH MaTtepHasa poTopa. DTO AOCTHraercs NPH HC-
N0Jb30BAHHH MOPHUCTHIX HEOPraHHYeCKHX HJIH KOMIIO3HIlH-
OHHBIX MAaTepHaloB, B TOM UHCle H MaTepHaJNOB, OPH KO-
TOpPHIX 3aNOJHEHH OpPraHHUYeCKHMH COCTaBaMH. [lpumeHeHHe
pOTOpPOB M3 OPraHHYECKHX MaTepHaJOB IPAKTHYECKH yCTpa-
HfleT peakiHi0 poTOpa, OAHAKO IPH 3TOM 3HAYHTEJBHO
YXyAIIATCS MapaMeTpbl ABHraTens.

PoTOp 4acTO BHIIOJHSAIOT COCTABHHM: BaJ — CJOH 3BYKO-
NOrJIOTHTENS — MOJHA UWHIHHAP H3 CBEPXTBEPAOrO MaTepHa-
da. Takast KOHCTPYKUHS 9aCTHYHO AeMI{HpYeT pajuaibHHe
KonebaHHs M KojeOaHHSt BAOJAb OOpasyiollefl LHIHHAPA.
ITonHOCTBIO HCKJIIOUAETCS BJAMSIHME Baja HAa KoJjeOGaHHS po-
topa. OAHaKO B TaKOM poTOpe HAGJIIOAAITCH 3HAUHTENbHHE
npoaoabHHE KonebaHHs H KoJeGaHHS M3ruGa mo OKpyX-
HOCTH UMJIHHApHYECKOH o6omoykn. s momuoro aeMndupo-
BAHHUSA 3THX KOJeOAHHH LMIHHAPHUECKYO OOONOUKY BHIMOJ-
HSIIOT TOHKOCTEeHHOH (Todmuuo#i 0,2—0,5 mMwm). IBuratemu
C TaKHMH POTOpaMH pabOTalOT NpaKTHYECKH OeclIyMHO, 0f-
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HAKO HX K. I. I, # MOIMHOCTb 3HAUHTENBLHO HHXKE, YeM [ABH-
ratesiefi co CIJIOUIHBIMH HJH TOJICTOCTEHHBIMH DOTODaMH, H
6JH3KH K COOTBETCTBYIOIUM XapakTepucTuraM I ¢ mracr-
MAaCCOBHIMH POTOpaMH.

16. AKYCTHUYECKME [UYMBbI NAQ

r 4
3azaua CO3MaHHS MOIUHHX NMbe303NeKTPHUECKHX ABHIa-
TeJiefl ¢ BHCOKHM K. 1. f., fecluyMHO paboTalouiux Ha Jo-
OBIX YacTOTaX B 00J1aCTH pe30HAHCA, OCTACTCsl HepeUIeHHOH.
ITostomy B OOJNBIIHHCTBE CJY4aeB NPHUXOLHTCHA JPOEKTHPO-
BaTh TaKHe [BHIATEJH CO CTPOr0 3aJaHHbIM HHTEPBAJNOM
pabounx uacror (B npenenax 0,5—1%), Hckmouas TeM
CaMHM BO3MOXHOCTb ynpaB/ieHHs napamerpamu I myrem
M3MeHeHHs paboyel YacCTOTHL

10ymer nBuraTesss MOryT npeacTaBJsTb cobol cuaaboe
IIUIIEHHE, YPOBEHb KOTOPOrO He IIPEBHILIAET YPOBHS LIYMOB
JBHraTeJself ¢ NOAIUMITHHKAMH CKOMBXKeHHA. DTH yMH o6yc-
JIOBJJEHH CYXHM TpeHHEM B MecTe KOHTaKTa poTOpa C OIHJI-
JATOPOM; OHH CHJIBHO 3aBHCAT OT Bbl0Opa (GPHKUHOHHOH
Nape H NMPAaKTHYECKH OTCYTCTBYIOT, €CJH OJHH H3 Y3J0B Ia-
PBl H3rOTOBJNEH H3 IJACTHYECKOro MaTepuaJta. JKuJAkas HJIH
TBepJas CMa3Ka TakXe yCTpAaHfAeT LIYMbI, OXHAKO MIPH 3TOM
3aMeTHO YMEHbINAIOTCS K. N. 1. H MOMEHT Ha BaJy.

IlyMH BTOpOro THNA — CKPHUIH, KOTOPHIE B OTJIHYHE OT
IIKIIEHUS] CO34al0T HENDPHSITHBIE OIMYIUEHHS M NPAKTHUECKH
HCKJI04aloT NpuMeHenne T1/1 B moMellieHHsIX, rae HAX0AATCs
monn. CHHXeHHe YPOBHS 3THX UIYMOB SIBJISIeTCS OAHOH U3
OCHOBHBIX Llesielf Pab0T N0 Nbe303JEKTPHYECKHM ABHTATEJISIM,

Aptopamu coBmectHo ¢ A. A. Tlpesom [25] uccienoBan
YACTOTHBIH CHeKTp CKPHIIOB. Mamepenuss 1nokasajd, 4ro
CNEKTP COCTOHT M3 NMCKPETHHEIX YaCTOT, KOTOPHE COBIAAA0T
C pe3OHAHCHHMH YaCTOTaMH, DaclOJOXEHHHIMH B 3BYKOBOM
AuanasoHe. JTH 4aCTOTbl COOTBETCTBYIOT NPEHUMYLIECTBEHHO
MonaM KojebaHHi H3rHOA.

Bosnee neranbHbie HCCIENOBAHHUS CKPHIIOB OHIJIH BHIMIOJ-
HeHbl C [OMOLLbI0 NATYHKOB KoseGaHWi# HM3ru6a, HakKJeeH-
HBIX Ha oculaIsiTOp. OMH MO3BOMMIH OOHAPYXKUTb TAKKE H
rapMOHHKH ¢ 4aCTOTaMH, DAaBHBIMH PE3OHAHCHBIM 4acCTOTAM
OCHMJIIITOPA H JPEBHILAIOIHMY BEPXHIOI I'PAHHUY 3BYKO-
Boro puanasona. Hexotopsle n3 3THX uactor okasamich Bh-
we paboueit yactoTel I, JIast ocuMagasTOpOB ¢ ONTHMAJIb-
HO BBIODAHHHMH pa3MepamM KoJeGaHHS Ha BceX yKasal-
HBEIX 9aCTOTaX OTCYTCTBYIOT M CKDHIIH HE MPOCJYLIHBAIOTCH.
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Cpenn mapasuTHEIX KoneGaHuil 6bLIH OOHApYXKeHH H CY6-
FapMOHHKH, YAaCTOTH KOTODHX KpaTHb pabouefl wacToTe
JABHraTens.

PaccmoTpum Temeph MexaHH3ME BO36yIeHus Ckpuna, [TepBHH Me-
XaHH3M CBf3aH ~ ¢ NapaMeTpHuyeCKHM BO36yxJeHHeM Cy6rapMOHHK.
MsBecTnsl Ima croco6a TMOHHKEHHs 4acToTw CHrHana. Ilpu nmepsom cro-
co6e curvaj cHauana BuLIPAMIseTCS, a 3aTéM npeobpasyercs B CHTHAnN
MmoGo#t uacToTl. [IpH BTOpOM cmocobe nmpeoGpasoBaHHe OCYLIECTBISETCH
3a cuer mapaMerpudeckoro s dekra. Bpauenue poTopa cBUAETENLCTBYET
O BLIPAMHTEJALHLIX CBOHCTBaX QpHkUHOUNOTO KOHTaxTa B IIJ. 3TO
BpalleHye NpH onpellefeHHHX YCJIOBHAX MOiKeT B036yxkKaaTb NpOLOJb-
HbHe H H3rnOHble KoJeGaHHA OCUHJIATOpPA CO CPaBHUTENLbHO HH3KHMH
vactoramu. [Ipeo6pasoBanue BpalleHHs B napa3HTHHE KoNeGaHUs OCLHJ-
JIATOP2 NPOHCXOLMT aHAaNOTHYHO npeobpa3soBaHHIO KojeGaHmi OCUMIANA-
Topa BO BpauieHHe poropa. Ha onpenenenHoH 4acToTe npomoJbHble H
H3ribHble KoMeGaHus OCLMWMIATOPA PE3OHHPYIOT H OKAa3HBAKOTCS CABHHY-
ThiMH 10 ()a3e TakuM 06Pa3oOM, YTO KOHEl, OCUHJISATOpA MEepeMellaeTcs
10 3JJHOTHYECKOH TPaeKTOpHIL

Bropoft MexaunsM B036yxJeHusi CKPHNOB CBfidaH ¢ 3dheKToM 3a-
KAHHHBaHKA. [IpH BpameHHH poTropa MPOHCXOLHT CKATHE OCHHMIATOPA
LO ONpeJeNeHHOr0 MOpPOroBOro pasMepa, NpH KOTOPOM pa3pyluaercs
KOHTaKTHPYWOLaA MOBEPXHOCTL. B TeueHHe OuEHb KOPOTKOrO BpeMeHH
TpeHHe OKA3BIBAeTCH DABHLIM HYJIO, 3aTeM OCUHMIATOD, pacuUIHpASCch,
BO3BpalaeTcs B HCXOAHoe coctosinde. Takoe mepHOLHYeCKoe 3aK/IHHH-
BaHHe OCUMAIATOPA H ABASCTCH MPHYHHOH CKpHIA.

PaccMoTpHM MeXaHH3M NapaMeTPHUYeCKOro BO36YXAeHHs cyb6rapMmo-
HHK. Kak u3BecTHo ‘[26], H3MeHeHHe MacChW HJIH KECTKOCTH KoJaeba-
TEJNBLHOH CHCTCMbl NPH OMPENeNeHHbiX YCJIOBHAX MOXKeT NpPHBECTH K Ma-
pPaMCTpHUECKOMY BO36yXAeHHI0O CyO6rapMOHHYECKHMX YacroT, KpaTHbIX
4acToTe H3MEeHeHHs NapaMerpa. BO3MOXHH pa3iHuHble BapHAHTH napa-
MeTpHueckoro Bo036yxnenus cy6brapmonuxk s [11. Ilpepmonoxum, uto
B MOMEHT BO30yXJeHHA CKPHNOB G6OJbluas OCb TPACKTODHH TOUKH
KOHTaKTa (3JJHICA) COCTABJAseT C KacaTelbHOH K pOTOpY yroJ, MHpH-
MepHO paBHHH 90° [lpu Takoi TpaeKTOpHM KOHeL Ibe303eMeHTa, CO-
TPHKacasach ¢ pOTOPOM, OKA3WBaeTCs HAa HeKoTopoe Bpems 3axaTuiM. Ho
OCUMJIIATOP, 3aKaThli Ha OAHOM KOHUE, HMecT GoJee HW3KHe pe3OHaHC-
Hpleé YacTOThl, YeM B CBOGOXHOM cocTOsHHH. CJlel0BaTeNbHO, MOXHO
CYHTATh, YTO NPH 3aXKHME OCHUJNATOpPA B €r0 MEXAHHYeCKYl0 CHCTEMY
BHOCHTCA MOMOMHUTENbHAS Macca, BO3pPacCTaollas N0 Mepe yBeJHUEHHS
MAOWALH KOHTaKTa ocUuuAIsATOpa ¢ poTopom. I1pu coBnanenun pesoHaHc-
HBIX 4aCTOT 32)KaTOr0 OCUWJUIATOPa C 4acTOTaMH, KPaTHHIMH paboued
vacrore I, 1 gocratoyHoM ypOBHe BO3GYHACHHS BO3HHKAWT CKDHIH.

B nonb3y 3TOro MexaHHsMa BO3GYXAEHHS CKDHIOB CBHAETeNbCTBYET
ONHCAHHH | HHXe 3KcrnepnMeHT. KOHCOBLHO 3aKPEIVICHHLIE OCUHAAATOP
¢ coOCTBCHHOH 4acTOTON, paBHOM HECKOJDLKIIM TEPIaM, C IOMOIIbIO mbe-
30vneMcHTa BO3OYXAalcs Ha 4YacToTe, KOTOpas B 2 pa3a Npesuillala
COOCTBEHHYIO 4aCTOTY OCLHJAATOPA C NBYMS 3a:kaTbiMn KoxuaMH. Ko-
Je6anns OCUHIATOPA H3MEpPSIACh NPH MoMollm Mue3ofgatyuka. JO Tex
nOop HOKZ KOHEW Mbe3oaneMclTa Ona csobopen, cy6rapMOHHUECKHE KO-
nebains oTCYTCTBOBAMM. Korfia e K KosebuiomeMycst KOHLY Mbe3oane-
MeHTa Oblla OPHABHHYTA ONOpA, KOTOpas KpaTKOBPEMEHHO 3auleMJsana
ero cso6OMHbIE KOHEW, Mbe30mATYHK (HKCHPOBaA CyQrapMOHHYecKHe
Kone6anus. ’
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Hayuenne MexaHH3Ma BO30YXKAEeHHS AKYCTHUeCKHX LUIy-
mMoB B I1[] m03BOJIMJIO CHENATH ClefyHOUIHE MPAaKTHUECKHe
BHBOAK. [nsl ycTpaHeHHS CKpHIa NPH KOHCTPYHPOBAHHH
IO cnenyeT npuaepxHuBaThes caenyiounx npasua. Coraa-
COBAHHHBIE pasMepH Nbe303JeMeHTa CJaelyeT BEHIOHpATh Tak,
yToOBI ABHratesbh paboTan Ha BO3IMOXKHO MeHblIeH Moae H3-
ru6HBIX KoJaebGanni. Pezorancnbie wacToTh Nbe303JeMeEHTa
o ero WHPHHE H TOJIHHe MAOJXKHB OBITH BO3MOKHO
jpansule oT patouelt vacrors! I1J1. Kpennenve nbe3osjieMeH-
Ta AOJKHO BHOCHTHL MHHHMaJbHOE 3aTyXaHHe Ha pabouMx
MOJax KoleGaHuli 1 MakcuMmanbHoe Ha 60Jee HH3KOYaCTOT-
HeIX Momax. Marepuas NMbesosseMeHTa AOJXKeHn ObIThL OJHO-
ponHum. IllupHHa KOHTAaKTHOH TWWIOWIAJKH AOJXKHA OHTbH
muHuMaapHOA. TIpakTHdeckn sta wmHpHHA Anf vacTor 20—
200 kT'u sexxut B npepenax 0,056—0,5 MM.

17. MATEPHAN POTOPA. BXOJAHOE CONPOTHUBNEHHME NA

HOnst Toro uro6ul onpenesHTh BAHAHHE MaTepHaja POTO-
pa Ha xapakrepuctHkH I1JI, 6blu HCCleROBaHK JABHraTENH
€ pOTOpaMH, BHIIONHEHHBIMH M3 pAa3jIUYHBIX MaTepHaJoB.
Hns ¥3roTOBNeHHS POTOPOB NPHUMEHSJIHCh MaTepPHalbl Ha
OCHOBe Xapfunma THTaHa, BoJndpama, XpoMma, HUTPHJ KpPeM-
Husl, 6opa, cTanb, 4yryd, OpoH3a, JAaTYHb pa3jJHYHBIX Ma-
POK, CIJIABEl aJIOMHHHSA, TuTaHa. MchBIThIBaluCh pPOTOPH
H3 KDeMHH$, pyOHHa, KBapla, CTeKJa, CHTajja, KepaMHKu
22-XC, nbe3oKepaMHKH, (GeppHTOB, a TaKXe pPOTOPH U3
INIaCTHYECKHX MaTepPHaJOB — TeKCTOJHTA, 300HHTA, Kapbo-
JINTA, OPTCTEKJ1a, H3 Pe3HHB!, NOJHYPETAHA, TBEPABLIX NOPO
nepesa. Ilpu nHccoienoBaHusAX NPHMEHSIICS OCHHMAATOP C H3-
HOCOCTOHKO! Npoknagkodt us kepamukm 22-XC; pasmepn
OCUMJINATOPA OBLIIH BEIGpAHE! MCXOIAS M3 YCJOBHH ero pato-
TBI C pOTOPOM M3 MaTepHajsa BK-8.

IIpn wucmbiTaHUSX HOBOrO PoTOpPa UYHCTOTA €ro MOBEpX-
HOCTH IOCTENEHHO H3MeHseTcs 10 ONPeneIeHHOro CTaGHJb-
Horo coctosiuus. [To3TOMY XapaKTepHCTHKHM H3MepsuIHCh
nocye Takod crabuausaudn. OCHOBHHE pesysanLTaTH H3Me-
peHHH NpUBeneHsl B Taba. 3.

OTu pesysnbTaThi, a TaKXe Jpyrue JaHHHe, [10JyYeHHbIe
IS Pa3JIMUHBIX CHJl NPUXKHMA, TaK U HE NO3BOJHJH OKOH-
YaTeNIbHO CBA3aTh OCHOBHEIE MapaMeTphl ABHraTess ¢ QU3H-
YeCKHMH CBOHCTBAMH, MO KpaifiHel Mepe, HeOpraHHYeCKHX
MatepuanoB. Tak, HalpHMep, 0XHAAJI0Ch, 4TO GYAeT BLITB-
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JeHa 3aBucuMocTb mapamerpos I1JI ot xosdpduudenrta tpe-
HusA. OfHako Manoe 3HaueHHe KO3¢ GUUHEHTA TpeHHUs KOM-
HeHCHpYeTCs yBeJdHYeHHeM CHABI NPHXKUMA, 4TO JHLIL He
3HAYUTEJbHO YBEJHUUBAET MOTEPH B 3JEMEHTAX KpenJeHus
n npuxuma. He o6HapyxeHa siBHass 3aBHCHUMOCTb Nlapamer-
pos II[] u OT BONHOBOrO COMPOTHBJIeHHsT MaTepHana. Bce
HCNBITAHHBIE HeOpraHHuecKHue MaTepHasb 06ecTeuyHBafn
3HAUMTENbHOE OTpaXKeHHe aKyCTHUECKOH 3HEeprHH OT IMOBEpX-
HOCTH poTopa.

Tagaunma 3
Bausane matepuada poTopa Ha xapakrepuerixn T[]

S= 5 E - . © 2
L = 2] N — T & -
ir i |3883| 2 2% ol
Mavepres s | 5% [S0EE g | g | =
k3 £ |g8cg| B £ g -
& 3 "§§o Q¥r| 88
ST | 28 588 5ok S8 |
Crame XBIC . . . . .. .. 57| 52 | —49 |53,60| 1,76 | 25,8
Crans 45 . . . . . . . .. 8,8 55 —41 153,501 2,73 | 32,9
Cranb xpomucTadk . . . . . 2,0 36 | —40 |54,00} 0,62} 8,6
Ygryn Ne | . . . .« .. .] 9,3 54 —2 |52,58| 2,88 | 26,8
JoONe2 L. .. 971 60 | —20|52,44| 3,01 | 26,7
» N3 ... 0. 10,0 67 —7152,51| 3,09 | 23,3
Bpouza . + + + + o « .. -} 2,61 30 20 {53,421 0,77 | 13,6
Mems. . . ..o oL .. 40| 37 0 153,61 1,24 | 16,7
Kpemuut . . ... ... .| 6,7| 60 052,70 2,08 { 17,3
TekcTOMT ¢ TBepPAOCIHIaBHOM :
ofonoukoi (2 mM) . . . .|. 6,4 50 | —15 153,10} 1,99 | 20,6
Towe 0,4 . . ... .| 1,0 20 | —50 154,10 — —_
Ceurent ¢  TBepHOCMIABHON
o6onoukoil (0,4 mMm) 0,7 30 | —23 (53,1 {0,25| 4,5
Oprcrekno . . . . . . .. 0,31 65 40 |51,00| — —_
Teepmuiéi cnas TH5K10 , . .| 4,7 | 60 | —64 |52,69} 1,46 | 27,8
TIBKE . ¢ v ¢ v v v o o 7,01 70 | —66 52,00 2,17 | 38,1
BK6 . ......... 6,4| 64 | —64 (52,3 | 1,981 35,3
BK-8 . .., .+ +......} 56| 60 | —6552,7 | 1,74 | 34,2
BR-15 ... . ... 45| 63 | —70152,4811,4 | 32,4

M pemenanne. Henuranns nMpoBOAHMCh A7 POTOPOB AMAaMeTpoM 20 MM NpH Ha-
npskeHHn 803GymueHEA pBHrarest 200 B, cume npwwuva 20 H, dactore mpautenms 5 ¢°t.

CaefyeT OTMeTHTb, YTO POTOPH M3 IJIACTHUECKUX Ma-
TepHaJOB, H3 CBUHIA, 0JOBA, aJIOMUHHA, TAK Xe KaK poTo-
Pbl ¢ TOHKOCTEHHbIMU 060J0YKaMH, oGecneuuBaJH MeHbLIH{
EPYyTAIUHA MOMEHT Ha Baly M COOTBETCTBEHHO MeHblHe
MOWHOCTE M K. M. a. OfHAaKO uacToTa BpallleHHss poTopa
ocTaBaJjach MOCTATOYHO BHICOKOH,
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[Ipenesnbnoe 3sHauenHe yacToTH BpalueHHst B nocielHeM
clyyae AOCTHIAeTCH IPH HU3KOM HanpsiKeHHH IHTaHus,
a peryJiMpoBaHHe ee C IOMOLUBIO HAIpPsiXKeHHst 3aTPyAHEHO.
DTH pe3yabTaThl MOXKHO OOBACHHTb HH3KMM 3HAUEHHEM IIpe-
Aena TPOYHOCTH YKasaHHbIX MarepuanoB. Huskas npoy-
HOCTb [IPUBOJHT K TOMY, YTO IIpH 3aUeNJeHHH KOHLA OCLHJI-
JATOpa C pPOTOPOM [OBEPXHOCTHHIH cJIOH paspylIiaercs; 3To
COTIPOBOXJaeTCsl CKOJIbXKeHHeM KOHLA OCLUMJNATOPA Mo [o-
BePXHOCTH poropa. Tak Kak CHJa TPeHHs MaJjo 3aBHCHT OT
CKOPOCTH, TC NpH padore I/l B pexXume CKOJIbXKEHHA 4aCTO-
Ta BpallleHHs pOTOpa NpaKTHYECKH He 3aBHCHT OT Hanps-
KeHHS [HTaHHA.

Caoefyer OTMETHTb, UTO MAaTepPHajabl C HH3KOH Tipou-
HOCTBbIO (QJIOMHHHH, Mellb, X CMJAaBBH) 3aMETHO OCBINAIOTCH
npu pa6ote I1[] H no3ToMy MOryT OBITb HCNOJb3OBAREl TOJIb-
KO [JIs H3TOTOBJEHUS POTOPOB MAJOMOLIHBIX JBHraTesel
WA JBUrartenedl ¢ OpraHHYeCKHMH H3HOCOCTOHKHMH IIpO-
kaagkaMu. Haob6opor, cBepxTBepible matepuann (BK-6,
BK-8 u martepna/nl Ha ocHoBe Kap6uaa xpoma, Kap6ujia
THT4HA, HHTPHAA KPeMHHs, HHTpHAA Gopa) uenecoofpasHo
ucnoab3oBate 4aa II[ mwupokoro kaacca 0coGeHHO s
MOLIHEIX H BBICOKOCKOPOCTHBIX JBHraTenef,

PoTtopel, BHNGCJHEHHbBIE U3 CBEPXTBEpPAHX MATEPHANOB
¢ 6osbuio# abpasHBROCTbIO, HANpHMEp H3 aAYHAA, CHJBHO
H3HAIIMBAIOT NPOKJAJAKH, 3aMEeTHO CHHXKas pecypc ABHraTe-
as. [lpu H3roTosaeHnun potopoB u3 cranu XBI' na6awoganocs
HepaBHOMEPHOE OKHCJ/IeHHe IOBEPXHOCTH Ipu pa6oTe B CH-
JoBbIX pexuMax. O6pasywuiuecs OKHCAb CHJIbHO H3HALIH-
BalOT NPOKJNAAKy H BH3LIBAIOT KOJEeGaHHS YacTOTHL Bpalle-
nus. IlosTomy uenecoo6pasHo H3roTOBAATb DPOTOpP U3
Hepxapewued crand. CTaJbHbIE H IYTYHHBlE POTOPHI MOTY'?
OBITh PEKOMEHJOBAHBI AJA AelIeBBIX MaJOMOLIHBIX JBHra-
teqed (X0 1 BT), oT KoTophix He TpeGyeTcs CcTAaGHILHOCTD
9acTOTHl BpaleHHs.

Ilpu ncenefoBaHHH POTOPOB, H3TOTOBJECHHEIX M3 PasfjHy-
HBIX MaTepHasoB, GbIIO o6HapyxXeHo, 4To pa6odyast YacToTa
AJiSl KAX[A0ro JaHHOrO POTOpa M OCUHMAJNATOPA HMeEeT ompe-
NeJieHHOe 3HaueHHe. ABTOpamu GBLIH H3MEPEHHl PE30HaHC-
HBlE YACTOThl AJISl PA3JHYHBIX MATEPHAJOB pPOTOPOB IIpH
HH3KHX YPOBHSIX BO30YXAeHHS OCUMANATOPA, KOrAa POTOp
He Bpawmaercs. 3HaueHMUst Pe30HAHCHBIX YACTOT NPHUBEIEHbI
B TabJu. 5.

CpaBHerHe NOJYUYEHHBIX JaHHHX MeX1y COG0H, a Takxe
C 4acToTOH pe30HAHCA NMPOJOJAbHHX KoJeGaHHE CBOGOIHOrO
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OCHMJIATOPA TIOKa3HBaer, 4TO KaXKIABH Marepuaj poTopd
BHOCHT CBOIO PEaKTHBHOCTb B PE30HAHCHYIO CHCTEMY IIbE30-
sjeMeHTa. B pesyabraTe MOBHILIAETCS KEeCTKOCTb CHCTEMH
H 4acToTa pe3oHaHca yBeJHYHMBAaeTCs 110 CPABHEHHIO C yac-
TOTOH CBOOOJHOTO OCHUHJIATOpA.

Tak Kak peakTHBHOCTb BHOCHTCA DOTOPOM B MOMEHT ero
CONPHKOCHOBEHHA C OCUHJJISTOPOM, MapaMeTpPH Pe3oHacHO-
TO KOHTYpa H3MeHSIIOTCS C 4acToTOH KosnebGaHHH. IJTOro us-
MeHeHHs MOXeT OHTb JOCTATOYHO AJS TOre, 4YTOOH IpH
GONBIIMX YPOBHAX BO30YXAEHHS CHCTEMAa MapaMeTpHUYecKH
Bo30yaumach Ha OAHOH H3 cybrapMoHHYecKux uyactor. [Ipu
pPacCMOTPEHHH MapaMeTpPHYECKOro Bo3OyXaeHust HeoOXOAH-
MO TaKXe YYHTHBATh, YTO NdpaMeTphl Pe3OHAHCHOH IeMH
MOT'YT H3MeHAThCA MO AeHCTBHEM MOCTOSHHOH CXUMalolleh
OCLHJNATOP CHJB, KoTopas AEHCTBYeT B HATpYXKEHHOM pe-
JKHUMe U IpejcraBaseT co00H peaKLUHO poTopa.

YBenuyeHHe XECTKOCTH Mbe303jJeMeHTa, 06y cAoBJAeHHOE
pPOTOPOM, 3aBHCHT OT MOJOXKEeHHsT H pPa3MepoB KOHTAKTHOIO
naTHa. [ns HeToUHO H3TOTOBJEHHOro poTOpPa KOHTAKTHoe
IAITHO MOXKeT M3MeHATLCS B 3aMeTHEIX Tpejiesax; B pe3yJb-
TaTe BXOAHOe conpoTuBjeHHe IIJ[ TakxXe He OCTaeTcs INO-
CTOSSHHEIM. HecTaGuapHOCTE BXOAHOrO COTPOTHUBJEHHS SAB-
JsieTcsl CyilleCTBeHHBIM HeIOCTAaTKOM ABHraTels, OCJOXKHA-
muM  BkJwdeHHe JIJ B npend  o6paTHoH  cBA3H
npeobpasoparesied, pafoTamwlIMX B aBTOreHEPaTOPHOM pe-
KuMe. MaMeHeHHe cOTMpOTHBJIEHHSI B TAKHUX CXeMaX INPHBO-
AUT K KOJeGaHHSIM 4acTOTHl, KOTOPas MOXKeT BHIXOJUThL 33
npefeds 06JacTH 4acToT OeclIyMHOH pabGoTRl  JABHIaTeJsl.
[TosiBnexue ckpHMa BRI3BIBAET elle GOJIbIIHE CKAUKH COMpO-
THBJIEHUs, TAK KaK KOHTAKTHOE MATHO MOMKET OTCYTCTBOBATH
B TeyeHHe NIPUMEpPHO INOJOBHHH NepHoJa CYyOrapMOHHKH.
Iast ycTpaHeHHs OMMCAHHBIX SIBJEHHI TPUXOLUTCS TIpHMe-
HiTb B HCTOuHHKe nuraduda [1J sagawomuii reHepatop 6e3
3JIEKTpOMeXaHHYecKoH oOpaTHOH CBs3H.

KoneGanus conpoTuBJIEeHHs MOTYT GBITh OCAaGJEHH B pe-
3yJbTaTe NoA0Opa MaTepHaNOB POTOPA, BHISBIBAOMMX MH-
HHMAaJbHBIA CABHI Y4acTOThl pe3oHaHca. Jast 3THX maTepHa-
JOB, K KOTODHIM OTHOCHTCSl, HamnpuMmep, TEepPABHA cCIJaas
TISFISZSI: pacmHpsercss [HANa3oH yacToT OeclIyMHoii pabo-
TH .

42



Ffnama Tpetbn

KOHCTPYKUMM NMbE3OINEKTPUUECKMX ABUIATENEA

18, HEPEBEPCMBHBIE NbE3O3JIEKTPUUECKWE [BHUTATEJIA
C BO3BYXKAEHMEM AEDOPMAUMA CHATHSR, PACTAKEHWSA

A HU3TMBA

Bee TTI MOXHO KaacCHPHIHPOBATH CAeAYIOLIHM 06pa-
30M: HepeBepcuBHHe M peBepcuHne (HITA u  PIIA);
C Mbe303JeKTPHYeCKH MaCCHBHBIM POTOPOM M aKTHBHBIM CTa-
TOPOM, C Nbe303JEKTPHUECKH AKTHBHBIM POTOPOM M NACCHB-
HEM CTaTOpPOM, C 3JEKTPHUECKHM BO30OyKIeHHeM KoJe6aHHH
OJHOTO THIIA H ABYX THIIOB. /

B aBMraTensix MOTYT OHTh BO3GYXAeHH KOJeGaHus
CXATHSI — PACTsKeHHst, u3ruba, caBUra, KpyTHJIBHBIE M pa-
IHanpHHe Kojebanus. CoueTaHus 5THX KoJseGaHH Mo jABa
NPHUBOAAT K GOJBIIOMY UHCAY CYULeCTBEHHO Pa3JHUYHBIX KOH-
crpykuuii ITI. Kpome Toro, Bece 3TH KosaebaHUsI MOLYT BO3-
6yXKIAThCS 110 Pas3JUUNbIM HanpaBJeHHSIM OCUHAJATOPA,
HanpuMep BO3MOXKHBI KOoJeBaHHs CABUra no TOJIHHE, IIH-
puHe, aguHe. OnucaTh noApobHo Bce KOHCTPyKuuH [111 3pech
He NpefCTaBJsieTcsl BO3MOXKHHM, TeM 06o0Jee UTO MHOTHe H3
HHX enle HeJOoCTATOUYHO H3ydeHBL Ilo3TOMy B gasbHeldiueMm
NONHTAaeMCs chOPMYJIHPOBATE TOJbKO OOmHKHEe MPHHIKIH
NOCTPOEHHsI KOHCTPYKIHH, npHaepxuBasch aenedus [1]1 Ha
TPH KA4CCA: C NACCHBHBIM POTOPOM, C TNACCHBHEIM CTATOPOM
H aKTHBHBIMH POTOPOM H CTaTOPOM.

Panee paccMoTpeHHbli aBHraTesib (cM. puc. 9,a4) oTHO-
cutess ¥ HITJI. Tax Kak ero peBepc HEBO3MOXKEH (HJH He-
3¢ QeKTHBEH) HU IpH KOMMYTalHu 3JEKTPOJOB, HU IIpH H3-
MeHeHHW YaCTOTH! MHTAWOUIEr0 HanpsixkKeHHs. B sToll KoHeT-
PYKUHH 3JIEKTPHUECKH BO30YKAIOTCS TOJBKO NPOAOJLHEE
KojiebaHus 10 [JiHHE [JIACTHHH; JONepedHsle (M3rHOHBE)
KoJeGaHusi BO30YKIAAIOTCA 1IpH B3aHMOMAECHCTBHH OCIMJIS-
TOpa C pPOTOPOM.

KOHCTpyKuust ABHraTessl CYLIECTBEHHO He H3MeHHTCH,
eCIH OCh POTOPA PACNOJONKHTE pmapaseNpdO [L1aCTHHe
(puc. 22,a). Tlpu atoM pabouyio wactoty [1]] BHGHpaIOT
NpHMEPHO PABHOH 4aCTOTe pe3oHaHca ynpyrux KoJeGaHui
MO MmHKpHHE TUIACTHHEL B Takom ciyuae snaunrespHo yBesn-
UHBAIOTCA TIONIaAb MEXaHHYECKOro KOHTAKTA OCHMIATOpa
C pOTOpPOM H MOIIHOCTb H4 BaJy ABHratess. Pe3oHaHcHEIe
KoseGaHusl MOXHO BO3GYIUTL U MO TOJIHHe NAacTuHsl. Of-.
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HaKo 3TOT COyyall BCTpeyaeTcs PeikKo M TPAKTHYECKOro

HHTepeca He MpelcTaBJsIET.

MomHocts 11J Ha AaHHOH YacTOTe MOXKHO yBeJHUHTD,
NOBBLILIAS HOMep MOJABI YNPYrHX KoJeGauuii. s 3toro
Ohe303JeMeHT [eJaT Ha 30HH C OJWHAKOBLIMKM 3HaueHWsMH
MeXaHHUECKHX HaNpsixeHHil. IDTH 30HH BBHIEASIOT JHGO
snekTposamu (pHuc. 22,6), nu60 HanpaBiedHeM INOJSAPH3a-
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Puc. 22. Koncrpyxuuu HIJ.

mHu 308 (pHc. 22,8). M3BecTHH Tarkxe KoHcrpyknuum HITI,
B KOTOPHIX 3JeKTpHuecKH Bo3bOyxkpalorcs KoJebaHus Haruba,
a NpojoNbHHEe KoNeGaHusl TeHepHUpyloTCcst Mexanuyeckd. Ko-
JeGanust u3ruba MOXKHO BO3GYXKIaTh HECKOJbKHMH crocofa-
MH, CXeMAaTHYeCKH TNOKa3aHHBIMM HA PHC. 22,26 — 3.

B nanvuefimtem pedopMalMAMH «yuCTOro» H3ruGa GyeM HA3LIBATH
3NMeKTPHYECKH Bo3OyinaeMble nedopMauuu wu3ruba, He CONMPOBOKAAN-
mHecs cKatHeM — pacraxenneM. [lpu «uuctoM» wu3rnbe mno TomuIHHe
BMeeTCsl COH, MAOmMAAb KOTOPOro NMPH HeGOpPMAalUHH TIACTHHEL OCTAETCH
wenaMmenHoH. Hactn, pacmomoxenHbie 1o ofe CTOPOHEI OT 3TOTO CMOf,
00MafaloT ONHHAKOBOW Mbe30AKTHBHOCTLIO, T. C. MIPH NPHUNONKEHUH 3JeK-
TPHUYECKOrO TIOJIT Ha MX KOHUAX PA3BHBAOTCA CUMH, ONHHAKOBHIE MO Be-
JUYUHE W TIPOTHBOMONOXKHBIE 10 HampaBaeHuto. HeogHOPOAHOCTH MaTe-
PHANOB MbE3OIMEMEHTOR MO TbE303MCKTPHYECKMM HJAH YOPYFHM CBOii-
CTBAM, PA3/HYHe TOJNUIHH WK TMJAOIAfel 37eKTPOJOB TPUBOAAT K TOMY,
yTo BMecTe ¢ nepOpMalUMAMH wH3ruba Bo3BYKAAOTCS  KedopMaIuu
CKATHS — PACTIMEHHA, KOTOPHE, CKMaNbIBAACH C MCXaHHYECKH BO3BYK-
HAEMbIMU TIPOLOJNLHEIMH 1€ODMALUSAMHE, MOTYT CYIECTBCHHO YXYALIHTH
nmapamerps HIIM. [lapameTps XBHraTtesns ¢ sAeKTpHueckuM BO3IGYKIe-
HHEM TIPOAOJIBHBIX KoNeGaHu# MOCYT CYmecTBeHHO YXYIIIHTbCA H3-3a
KoneGauufi u3rn6a, OBYCNOBMEHHBIX, HANpHAMEp, HEOXAHOPOLHOCTHIO Ma-
Tepuana.

Jnst cosMmeuennst u3ruGHOTO U TIPOJONBHOTO PE3OHAHCOB HOMEp
MORH! KONeGanuft uarn6a AOAKeH OHITb BHILNE HOMEPA MORH MPOAOABHAEIX
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Konebanuil. JINg 3TOTO Mbe303NeMEHT Da3UeNFOT Ha 30HH, YHCIO KOTO-
PHX IOMXHO OHITh paBRO HOMepY MoIsl M3THOHEIX KoneGamruft. 3ounl
BHIGNSIOT HamnpaBrnenwem mnoaspudauuu (puc. 22,e) unu 3MEKTPONAMH
(puc. 22,¢. 3). B xaxmoft 30He MeXaHWUECKHe HATPSKEHHsS HMEWT OIH-
HAKOBbIe HalpaBJeRHA.

HepeBepcuune IIJI ¢ 3nekTpHuecKHM BO3OYKAEHHEM
xone6anufi H3ru6a no cBomM mnapamerpam ycrynaioT HITI
C 37eKTPHYECKHM BO36yXKAeHHeM KoseGaHHA cxaTHA — pac-
TAXKeHHs;, HX OCHHJISATOPH SABASIOTCT 6oJiee CAOKHHIMH IO
KOHCTPYKUHH, a POTOPH BpAIANOTCA B INPOTHBOIOJOKHOM
HanpasaeHHY. [1pH BEHIKIIOYeHHH HANPSIKEHHS OCLUHAAATOD
HIIO c snekTpHueckHM BO36YyXKueHHeM Kosne6GaHHH H3ruba
OKa3BIBaeTCHd pPacCKAHHEHHBIM. YTO TO3BOJAsSeT BO3BpAaTHOH
IpyXHUHe BepHYTh POTOP B HCXOAHOE Nojtoxenne. Hao6opor,
B JBHTATEJe C 3NeKTPHUECKHM BO3OYKAeHHeM INpPOAONbHHIX
KojeGaHHil OCUHANATOP B BHIKNIOUEHHOM COCTOMHHH 3aKJH-
HHBAeT  pPOTOP.

CosMecTHOe BKJIWYeHHe ABYX OCHUANATOPOB ¢ BO3BYXK-
JeHHeM KonebaHui pasauuHblx THNOB (pHc. 22,u) mo3BoJserT.
NOYTH BABOE VBeJAMUYUTH MOIIHOCTh BBICOKOCKODOCTHHIX
HITO 6e3 yBennuenus rabapuroB (IS CcpaBHEHHS Ha
puc. 22,k nokazan HITI c¢ ocuuanaTopaMi omxHHAKOBOTO
THNA).

19. NbE3OINEKTPUYECKUE ABUTATENM C NACCHUBHBIM POTOPOM
M BO3BYMAEHUMEM KONEBAHUA CABUTA

HepesepcurHblfi  mbe303mekTpHuecKuil mBuUraTesb ¢ Bo36yKIeHHEM
KoneGauuit CIBHra OTAMYAETCH OT ABHraTens ¢ Bo3OYKIeHHeM MPOXONb-
HEX KonmeGaHuil TonbKo Tonsprsanuef meesosnementa (pue. 23.a) [12].
B mbesosneMenTe ¢ MOTepeuHoft MO OTIHOMEHHIO K HATPABJEHHIO TPHIO-
KEHHOTO 3JTEKTPUYECKOTO MONS NoaspHaanuel Bo30YXAaTCH OXHOBpe-
MEHHO Kosme6aHus cIBHra, KaK 1o TomuuHe (puc. 23,6), Tak u Mo mJuHE
(puc. 23,8). Ha pe3owaHCHHX 4acTOTax 3TH KOneGaHHA JerKo pasfe-
asiores. OBHYHO pesoHaHC KodeGanui mo minHe (Korma [>>2a) Mano
33aMeTeH.

PesonaHc casura mo TOMNUIHHE NBbC303.IEMEHTa OTJIHYACTCH WHIKHUM
BXONKHIM COTPOTHBEJIEHHEM, PABHEIM HECKOMhKHM OMaM H [gaxe 1eCATHM
ZonAM oMa. ITO CBA3aHO C TEM, 4TO YKA3aHHBIH De3onaHc HAGMOKAeTCH
H2 CDPABHHTENBHO BBICOKHX WaCTOTaX (COTHH KHMoTepn). Jd¢eKTHBHOCTD
SJIEKTPOMEXaRHYECKOro TMPeo6pPa3oBalNs onperensercs KodpOHIHEHTOM
3NeKTPOMEXAHHYECKOl CBA3M CHBHIOBHIX KoacGanul, Kortopuit N He-
KOTODHX MaTepHanos gocturaer 0,7.

Cosnarne HIII ¢ Bo3ByxnenueM KoseGanuit CABMra 1Mo TOJILHHE
MO3ROJAET 3HAYHTENBHO TMOBHICHTL Palouyio YacTOTy [BUraTeNs — HO
500 kTu. B pesynbraTte pacitupsiercs o06iacTb uacTOT GeclymHOR pa-
GoTEH M 3HAYUTENHHO CUMIKAETCH HEOGXOLMMOE HANpsIMeHHe NHTAHHA.
B nacrosulee BpeMs H3rOTOBNEHH MaKeThl, MOIATBepXialoll#e DaBoTo-
CNocoGHOCTb TAKHX [BRraTench, oIHAaKo WX nmapaMerpu NOKa elie fAa-
JeKH OT XeNaeMuX,
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Mcenenopanua HI1J ¢ Bo3GyxaenneM KoneGaHuil clBHra
(nonepeunbix kosneGaHH#) O6GHapyXKHWJAH CHOXKHOCTb IIPO-
eccoB GOPMHPOBAHHS TPAeKTOPUH NBHXKEHUS KOHTAaKTHOMH
toukHd., Orasajocb, 4TO KoJeBaHHA CABHra IO TOJILHHE re-
HEpDHPYIOT KaK H3rHOHEE 10 TOJIIHHE, TaK H IpONOJbHHE
10 AJuHe KoJebaHHs. [loAK/A0UeHHe pOTOPA H ero Harpyxe-
nde (BILIOTH [0 3a)KaTHs) MAaN0 BIHAT HA BXOAHOE COIpO-
THBJEHHE OCUHAAATOPA. DTHM OGBACHAETCA HU3KUA K. I. A.
gBuratess ¢ Bo3By:aeHueM KoJeGauuii ciBura (IIpHMeEpHO
10%). Heno B TOM, 4TO pOTOp He3HAUHTEJbHO Harpymaer
OCHHJASATOD M IIOUTH BCsA BBejJeHHAst B Pe30HATOp 3lepris
pacceHBaeTCst Ha ero BHYTpeHHeM CONPOTHBJEHHH,

Wcnonb3oBaHne KoJeGanuil CABHTa 1O TOJIIHHE I1be30-
3JleKTpUdeckod 060J0uKku (puc. 23,2) mNosBoJsier €oO31aTh
IT]] ¢ naccHBHLIM POTOPOM, B KOTOPOM KOHTaKT MexXJy poO-
TOPOM H CTAaTOpPOM IIPOHCXOJHT He IO JHHUH, 4 1O IOBEpX-
HOCTH. B 3Toll KOHCTDYKUHH IIbe303JeMeHT / N0JspH30BaH
B TaHTeHIHMaJbHOM Hanpasienud. [IpH NOAKIIOUEHHH 3JeK-
TpoJOB 2 K HCTOUHHKY IlepeMeHHOro HalpsiXKeHusl BHelIHss
M BHYTPeHHsf HHJAHHIPHYECKHE [T0BEPXHOCTH Ibe303JeMeH-
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Puc. 23. TTbe303/1eRTPONBHIATE/H € MMAcCHBHHIM DOTOpOM H BO3GYXKIe-
HueM KoJebanuil cABHUTA.

Ta CMellaloTCA B  IPOTHBOMOJIOXMHBIX  HallpaBJeHHAX
(puc. 23,0). BuyTpeHHSs HOBepPXHOCTb U€pe3 H3HOCOCTOM-
Kyi0 TpPOKJafKy 3 B3auMofeficTByeT ¢ poTOpom 4, BO3GYX-
Jas B HeM pangualibHble KoJeGaHus. DTH KoJebanus obecile-
YHBAIOT 3allellleHHe poTopa H CTaTopa B KaKOM-/HIGO OJHOM
HanpaBJeHHH.

Bos6y:xaeHne KoseGaHHil C/1BHra -no TOJNLIHHE HHAHHADH-
geckoli 06OJOUKH He YJydIudeT YyCJOBHA  COMNIACOBaHHA
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OCIMIIIATOpa ¢ Harpy3koil. lnd nobBwlIeHds K. . A. fipHxo-
OATCST yBeJHYHBATb TOJIIMHY OOOJOUKH, YBeJAHYHBAs IIPH
3ToM o6beM nbesosnemeHTa. [losromy paccMoTpeHHast KOH-
CTPYKLHS sB/sieTcs nepcreKTHBHON aas [1[1 6oabuiof mMoul-
wmoctu (csbire 100 Bt); oHa He TpefyeT NOAIIMIHHKOB H
OKa3blBaeTcsl KOMIlaKTHee Apyrux KoHcTpykuuit T1J1.

.

20. NBE3O3JIEKTPUHECKUE ABMIATENKM C NACCHBHBIM POTOPOM
M BO3BYHAEHUEM KPYTHUABHBIX KOREBAHMKH. N C NACCHUBHBIM
CTATOPOM

CoueraHHe KpPYTHJIBHHIX H IPOAOJABHEX KoJeGaHHHA Tak-
JXe MoXeT ObITh HCIOJB30BaHO IPH CO3ZaHHW HOBHX KOH-
cTpykuuit [17. B oranune or xonefaHHA cABHra no ToJ-
lIMHe LHJHHAPHYECKOH O6OJOUKH, KPYTHJABbHHE KojebaHHH
B 0060J0YKE MOXKHO pacCMaTpHBATL Kak KoJieGaHHs CIBHra
no o6pasywoiueit uuIunApa. KoneGanus capura no TOJALIH-
He B 3JeMeHTapHOM o0O0beMe Moryr ©OHTh B030yXKaAeHH

P 7R

a)

Puc. 24. TTbe30s/eRTpopBHIATENH C NaCCHBHHIM POTOPOM H BO30yXje-
HHeM KPYTHJIBHHIX KOMeGannf.

HallpsKEHHSIMH, TPHJOXKEeHHHMH KaK 10 TOJIIHHE, TaK
H 10 AJuHe nbe3zoadeMeHTa. COOTBETCTBYIOILHE RapHaH-
TH BO3CYXAEHHS KPYTHJBHBIX KoJeGaHHii MOKasaHbl Ha
puc. 24,a, 6. s pealH3aUHH 5THX BapHAHTOB Nbe3o3se-
MEHT H3TOTABJUBAIOT H3 HECKOJABKHX CKJEeHHHX 4YacTei.
Ecnu u3 KaXABIX IBYX COCeAHUX CEKUHHA OOHY HOJSPH30-
BaTb INPOAOJBHO, a APYrylo MO TOJMIHHE, TO KpyTHJbHBIE
KoJeGaHus MOXHO BO3OYIHTL H B CIJOIIHOM TOJCM IH-
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auHape. B stoM caydae 3/1eKTPOAb! HAHOCAT Ha NoBepX-
HOCTb LMJMHJIPA B BHAe KoJel WJH moJoc (puc. 24, s, e).

Oxaun u3 BapuaHtoB I1J] ¢ sjeKTpHueckuM Bo3OyKie-
HHEM KPYTHJBHBIX KoJleGaHMil OKasaH Ha puc.24,d. B 310k
KOHCTPYKLUHH BO30YXJAeHHe IPOAONbHLIX KOJeOaHHHi NpOuc-
XOJAMT IIpM yIJIe KOHTaKTa, PaBHOM HyJIO; TI03TOMY JJs
BpallleHusl poTopa HEeOOXOAHUM MYCKOBOH MOMEHT.

Ecau ocumaasrtop I14 ¢ adeKTpruecKUM BO30YKJAeHHEM
KpYTHJBHHIX KOJe0aHud paccuHTaTb Tak, uTOOL pabOYHMH
YacTOTaMM ObLJM YaCTOTH IlePBRIX MOJ KPYTHJIBHBEIX M IPO-
JOJbHBIX KoJeGaHuid, To uacTu portopa [ u 2 (puc. 24,0)
OyAyT Bpaulatbcs B INPOTHBONONOMKHBIX HANpaBJeHHAX.
Jasg TOoro uro6nl obeclHeuynTh BpallleHHe B OJHOM Halpas-
JIeHUM, HOMepa MOJ KPYyTHJABHBIX H IPOJOJbHBIX KoJeOaHHK
JOMXHBL OTAHYATHCS HAa HeYeTHOe YHCAO.

[Ipocrefitiufi gBMrarteib ¢ NAcCHBHBIM CTaTOPOM TMOKa-
3aH Ha puc. 25,a, 6. B 3TOfl KOHCTPYKUHH OCLHUMJSTOP,
BBITIOJHEHHLIA B BuJe AHCKA [, 3akpeisieH Ha Bajy OJHUM
H3 CnocoGoB, TpejcTaBJeHHbIX Ha puc. 23,6. HaupsikeHue
yepes CKOJIb3sllllHe KOHTAKThl 2 NOAaeTcd Ha OCLMIAJATOP.
Ha ero nosepxHocTh onHpaeTcss 0Ha HJH HECKOJbKO yipy-
I'HX TJaCTHHOK 3.

OnuH M3 npejnosiaraeMblX MeXaHH3MOB pafOThHl TaKo-
ro jJBHrartens 3akaluaercd B cjedylolieM. PaauanbHble
KOJIe6aHMs, 3JIeKTPUYECKH B030yXKaaeMble B JIHCKE, CO3-
JaloT B MeCTe KOHTAaKTa AMCKa C IJacTHHOH IepeMeHHYI
cuny F, HOopManbHYI0 K TOBEpXHOCTH AHcKa. CocTabisio-
IHE 3TOH CHABL Fup U Fuxr BO3GYXKAAIOT IPOJOJBHEIE M H3-
ru6Hble KoneGaHHusa, KOTOPhle (OPMHUPYIOT TPaeKTOPHIO TOY-
KM KOHTaKTa.

B xadecTBe ocuuMaaATOpa MOXKHO HCIOOAb30BAaTh H IlH-
JUHAPHUYECKYIO 0Gonoury (puc. 25,e, d). [Ans yMeHblIeHus
M3HOCa Ha Nbe303JIeMEHT OJeBAalOT CTaJbHOH 0O0pyY HIH
HaHOCAT CJ0H H3HOCOCTOHKOro marepuana. [as ysenuye-
Hus MoliHocTd JIJ| ocuumanstop [/ OKDYKAKOT YNPYTUMM
IJacTHHAMH 3, KOTOphle OJHOBpPEMEeHHO TMO3BOJAIOT YCTa-
HaBAMBAThb POTOP B Kopnyce 6e3 MOAWMIHUKOB (pHC.25,6).

Oo6palieHnbld BapHaHT 1l ¢ ocUuAJAATODOM B BHJE
IUJHHJAPHUECKOH 060JIOUKH MO3BOASET MCKIIOUHTb CKOJb3s-
Iiue KOHTakKThl (pHc. 25,e). Mcnosb3oBaHMe OCHHAASATOPA
¢ BO36GyXKAEeHHeM KoJeGaHHi CABUra 1O TOJLIMHE LHAHHJ-
pHuueckofi 0060a0UKH (pHC. 25,0) maeT BO3MOXKHOCTb YBeEJH-
yuth pabounme uacToTHl IIJ| ¢ naccusHbIM cratopom. Ha-
060poT, yMeHblIeHHe YACTOTBI JBHraTeNls JOCTHrAeTCs TIPH
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BosOyxaeHnu KoneSanufi cgsura To obpasyomtef -
JUHIDA, T. € KpPYTWJbHBIX KoJdeOGaHuil (puc. 25,2).
[IbesosnekTpHyecKie JABHTaTeJH C IACCHBHBIM CTaTO-
POM MMEIOT CpaBHHTENbHO HEBHICOKME yjeJbHble XapaKTe-
PHCTHKH; HX K.IL . fIOKa He npesnwaioT 209%, mnpuyem

Puc. 25. I1e3051eKTPONBHTATENH € MACCHBHHM CTaTOPOM.

ABHraTesd SABNAIOTCA HEDEBEDCHBHBLIMH M, KaK IPaBHJO,
HH3K0O60POTHHIMH. CJenyer, ogHaKO, OTMETMTb, 4TO HX
axycTHyecKHe WIYMH HMEIOT HU3KUHA YpOBeHb, UTO CYLIECT-
BEHHO NIDH HCHOJb30BaHHM YKasauHeX [1]] ans mpumopa
IHCKA 3JIEKTPONPOUTPLIBATEIS,

4-276 . 49



2{. NbE3OINEKTPUYECKME ABWFATENM C BHICTYNAIOWMMM
NPOKRAAKAMM

Ecin npUMeHHTb H3HOCOCTOHKYIO IIDORIAAKY, 3HAUH-
TeJbHO 60Jlee TOHKYIO, UeM Nbe303JeMEeHT, H HMEIOIYIO BH-
CTyIl OTHOCHTE/JbRO ero TOpLA, TO DE3OHATOp TIPOAOJbHBIX
KOJeCaHHA MOMNHO aKyCTHUYECKH u30/MPOBaTb OT KoseBa-
HHP u3ru6a. OObIYHO /I8 STHX Uesed BbICTYIl pacnosaraior
MoA yrAoM K TJIOCKOCTH Ibe303jeMeHTa, GNH3KHM K 45°
(puc. 26,a). Yroa KoHTakra BbGHpalT B npenenax 30—80°

3 : ﬁ o= 45°
L T 45° |/

73 05 47 09 20 25 W 58
u) %)

Puc. 26. TIbesosnerTpomBUraTenH € BHCTYMAIOUHMH TPOKNAAKAMH, HX
XapaKTepHCTHKH.

B nbesoanemente [1[1 c BelcTynawmel Npokaagkod Ko-
Jebanus H3rH6a HMET OYeHb Mafylo aMIUIHTYLy; OHA
YMeHpUIAeTCS € YMeHbUIEHHEM TOJIIMHH BbICTyna. IIpH
KOHTaKTe OCUMJNSATOPAa ¢ DOTOPOM pe3oHAHCHAS yacToTa
NpaKTHYeCKH He u3MeHsercs. [TosToMy 3HAUHTENbHO CHH-

50



KeHa 3¢deKTHBHOCTL BO36yxAeHHS cy6rapMoHHuk. [lpu
H3HOCE TIPOKJAIKH TJOIafb KOHTAaKTa OCTAeTCS IOCTOSH-
HOfl ¥ cpaBHHTeJBHO Manofl. DTO sABAfeTCS OXHOM H3 TpH-
4y craGuabHocTH paGote IIJI u Takxke cnocoGerByer
YyMeHbIIEHHIO yPOBHS CYOrapMOHHK BO BCeM nHama3oHe pa-
GOYHX 4acTOoT. ‘

ITpy uameHenHu 3HakKa yria KoHtakra (puc. 26,6) mpo-
HCXONHUT H3MEHEHHe HalpaBJeRHS BpalleHUs, 4TO HCIOJb-
3yercst nast peBepcHpopaHHs ITJ] MexaHHUeCKHM CIOCOGOM.
Y3kaf 30Ha KOHTAKTa CNOCOGCTBYET YMEHDLIEHHIO TOTephb
aKyCTHUECKOH 3Hepruu depes porTop, YTO ocaabsieT peax-
IIHIO pOTOpa.

[Tepenaf BOMHOBOrO CONPOTHBJEHHS Ha KOHLE OCHH/JA-
TOpa yBeJHUHBAeT CTENEHb OTpaXKEHHs aKYCTHUECKOH 3Hep-
THH NPOACJABHHX KojebaHHft oT paGouero KoHlla OCHHAMAS-
TOpa, YTO HApAAY C MAaNBIMH NOTEPSIMH B 30HE KOHTAKTA
yBeJHYUBAeT NOGPOTHOCTH pPE30HATOpPA MPOJOJBHEIX KOJe-
Ganuft. YpenuueHHe pOOGPOTHOCTH CONMPOBOMKAAETCH 3aMeT-
HHM CHHXXeHHeM HanpsxXKeHus nuranusg ITJ.

Baaronaps ToMy 4TO Mbe3osseMeHT H30JHPOBAH OT KO-
JeGannil H3ruba TIpOKJankH, TpeGOBaHHA K BHOOPY ero
pasMepoB 3aMeTHO CHHXalTcA. TlosBASETCA BO3MOXHOCTE
B IIHPOKHX Ipenejax H3MEHATb LWIUPHHY Nbe303JeMeHTa M
HOMep MOZIH NIPOAOJBHHX KoneGanuit, Kpome Toro, MOMKHO
BHOHpaTb pabouyo wacTOTy TOYHO PABHOH uyacroTe peso-
HaHca M 3a CYeT 3TOTC JAOTIOJHHTEJbHO CHU3HTb HATIpsKe-
HHe BO36Vxnenus TT]1.

B TIH c. BHcTynawoueft npoKJanKol 3HAYHTENBHO
ocnabJensl KoJdeGaHHA BXOAHOTO CONPOTHBAEHWS H MTHO-
BEHHON CKOpOCTH 3a ONHH 060poT poropa. MexaHusm pa-
GOTH paccMaTpUBaeMOro ABHraTessl elle HEeJOCTATOYHO
usyuen. IIpeanonaraercs, 4o pa6ora 3TOro nBUraTest, Kax
u apyrux HITIL ¢ maccBHEIM pOTOpOM, OCHOBaHA Ha B3a-
HMOXEACTBHH NPOXOJNBHHX U H3THOHHIX xoNeGauufi. He Hc-
KJII0YaeTcsi H BO3MOXKHOCTb 3aKNHHHBAHUS H pacKJHHHBA-
HAs 1IpH NBHKEHHH KOHLA TNPOKJAAKH BIEpEN W Hasan Mo
NOBepXHOCTH portopa. llpeanojaraemsilf MexaHH3M BO3-
OyxaeHnss HU3TMOHHX KoJMeBaHuft 3akdiouaercs B caexyo-
weM. TIponosibubie KoJMe6aHHS UYACTHUHO OTPAKAITCH OT
TOpI(@ TIbE303/IEMEHTA, a YaCTHYHO paCNpOCTPaHAKTCH IO
BLICTVNY, CO3/1aBasi Ha €ro KOHHe ToTepeunyw cHay. IIpH
B3aHUMO1efICTBHH BBICTYNA C DOTOPOM 3Ta cHia Bo3ByXKiaer
CTOSTYME BONHBL H3rHGa 110 AJWHe BHICTYNA, KOTOpBI# Npex-
cTaBasieT COGOH KOHCONbHO 3aKpeleHHYW MjacTuHy. Pas-
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"JIMUHBIE BADHAHTHl BBHINOJHEHHA BHCTYIOB I0Ka34aHbl Ha
pHc. 26,8—e.

HcnonbzoBanue BTOpoH MOABI NPOAOJbHHX KOJeBaHHH
N03BOJISIeT CO3JaTh ABHraTeJb C MHHHMAJbHBIMH NOTEPSIMHU
Ha KpemjeHHe H TIPHXKHM TIbe3osjJeMeHTa (puc. 26,9¢).
[IpuMeHnsss u3HOCOCTOHKYIO NPOKJAAAKY C ABYMS BbICTyna-
MH, MOXHO JIErKO OCYILECTBHTb MexaHuueckud pesepc [1/]
nyTeM 1NOBOPOTA OCUHANATOPA Ha HEGOJBWIOH  yroJ
(puc. 26,3).

Hcenonp3ys uunaMHApHYecKyo O0GOJOYKY HJAH ee YacTb
AJist BO3OYXKIEHUS NPOAOJBHBIX KoNeGaHHH 10 OKPYXKHO-
CTH, MOXHO JIErKO BHINTONHHTE KORcTpyruHmo ITJI, noxazas-
Hyo Ha pHC. 25,e. ToT Ke NMpuUHUHN peaNH3yeTCs B JBHTra-
TeNdx ¢ BO3OYXKAeHHEM pafualbHHX KoJdeGaHHI B JHCKAX
AW MHIHHADPHYIECKHX 060J0UKAX.

3aBHCHMOCTH YacTOTH BpAIUEHHS 7 OT MOMEHTa Ha-
rpy3kd M u HanpsikeHus Bo3GyxpmeHuss U s OmgHOrO u3
JaGopatophbix 06pasuos I1J] c BhCTynamomel npokaai-
Koii (puc. 26,a) npusenenst Ha puc. 26,4, x. Ocuunngarop
IBHraTteasl BHIONHEH B BHIE INPAMOYrOJbHOH IacCTHHH
pasMepoM 32X7X25 MM C BelCcTynawiel HaKJagkoH H3
cranbHOH JenTol tonwuHo# 0,08 mMm. Porop asurartens
IHamMerpoM 7 MM  BHIOJAHEH H3 MUHEpajJoKepaMHKH
LIM-332. Cuna npuxuma 5 H. Macca asuratens 30 r.

22. PEBEPCHMBHbBIM NbE3O3NEKTPHYECKMM ABMIATEND
C AKTHUBHBIMM POTOPOM M CTATOPOM

HBuratenn, B KOTOPHIX DOTOP H CTATOP COZEPMKAT
OCLUHINATOPHE, (PHKUHOHHO B3aHMOAEHCTBYOIHE MeXIY
coboft, orHocaTcss K [T/l ¢ aKTHBHBIMH POTOPOM H CTaTO-
pOM; OHH SABJSIOTCS DEBEPCHBHBIMH I1bE303JIEKTPHUECCKHMH
apuratensamu  (PITI). OcunanaTopH MOXHO BO3BVXKAATh
KaK Ha OXHOIl yacToTe, TaK M Ha KPaTHHX dacrorax [27].

[pocrefimas KoHeTpykuust [1J] ¢ aKTHBHBIMH POTOPOM
H CTATOPOM 10KaszaHa Ha puc. 27,q. PoTop gBuratens BH-
NoJHeH Takxke, Kak' H B [IJl ¢ maccHBHBIM CTaTopoM; OH
COMEPKHUT OCUMIIATOD PpaAHaNbHHX (CABHIOBHIX H Kpy-
THJBHBIX) KoJeOanufi, BO3GyxIeHHE KOTODHX OCYILECTB-
JSeTCs 4ePe3 KOHTAKTHHE KOJbllA.

[Ips NMOARMIOUEHHH HANPSIKEHUS B OCLUHANATOPE CTATO-
pa BO30YXNalTCH nponodbHble KodeGaHHS, a B OCHHJ-
JATODE  pOTOpA — pajuandbHule, Yuacrok AA cratopa
(puc. 27,6), conpukacalwouiiics ¢ POTOPOM, JABHIaeTCs INO-
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crynarenbHo. Ecniu guaMeTp poTopa mpH 3TOM H3MeHsieTCs
TdK, KaK 1I0Ka3aHO Ha PUCYHKe, TO IIDH IBHXKEHHH HalPaBo
yuactok AA llepefaeT HMIYJbC POTOPY, a NPH ABHKEHHH
HaJeBO MEXaHHUYECKHH KOHTAKT MeXJy POTOPOM M CTATo-
POM HapyulaeTCs u POTOP TNPOJOJNKAET ABUTAThCA IO HHEp-
wun. Jlerko y6enutbesi, 4T0 npu M3MeHeHuH ¢$asn KoJgeba-
-Huil poTopa umM cratopa Ha 180° npousofiger pesepc.
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Puc. 27. Ilpoctefimne xoucrpyxunu I ¢ axTHBHEIMU poTOPOM H CTa-
TOPOM. .

OnucaHHbIE MeXaHH3M paboTe I1J] ¢ aKTHBHBIMH po-
TOPOM H CTATOPOM IPHHUHIHANBLHO OTJAMYAETCS OT BCeX
paccMoTpeRHpIX paHee. Ilo NpHRuuny npeifcTBUS ABHrATeNb
HallOMHHAeT LIAaroBble ABHraTelH ¢ 3YOYaTHM POTOPOM;
OTJIMYHE 3aKJI0YAETCS B TOM, UTO KaXIblil 3y6 dopMupyer-
CA PAQMANLHBIMH CMELIEHHSIMH OCLUWIIATOPA poTopa (Ha
puc. 27,6 NoKazaHa TPAEKTOPHSA [ABHMKEHHS TOUKH B mo-
BEPXHOCTH OCUANISATOPA).

H3-3a BosOyxaenns xonebanuii usruba mpu yrijie KOH-
T4KTa, PABHOM HyM0, MapaMeTpul paceMoTperHoro T[] npu
BpalleHHH B NPAMOM H OGPATHOM HanpaBleHHsX passiH-
4awTed. ITOT HeAOCTaTOK ycTpaHeH B [1]] ¢ BO30YKIeHHEM
MpofoMbHBIX KosmebaHuil BTOPo#t Moam (puc. 27,2). .

B aBurarensx c aKTHBHBIMH POTOPOM H CTATOPOM TIO-
JI€3HY10 pPaboTy cOBepPLIAET OCLHJJIATOP CTATOPA, a OCLHI-
JATOp pOTOpa 0GecHeuHBAET CHHXPOHHOE 3allerieHHe po-
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Topa co cratopoM. [losromy poasa norepbs B porope B 06-
INX NOTepsx ABHraTess sBAsfercs cyllecTBeHHoi. Jlas ee
CHHXXEHHS HeOOXONHMO YMEHBIUIHTb 06beM [1be303JEeKTPH-
ueCKOH gacTH poropa. C 3TOH Lenbi0 ero nbe3o3JeMeHT
BRIMIONHAIOT B ‘BHJAE UHAHHADHUECKOH o6osouku (puc.28,a).

Puc. 28, Tlbe3osneKTPOABHraTeNH ¢ AKTHBHHMA POTOPOM H CTATOPOM,
o6nanalolHe BLICOKHM K. T, I

z_;"

Puc. 29. TTnockas xoncrpyxkuus I1H.

Ecnn  BOKpyr poTopa pacHONOXHTb [Ba OCUHANATOPA
(puc. 28,6), T0O MOXKHO elle B 2 pa3a CHU3UTb BJHAHUE
norepb B porope Ha K.m.A. gpuraress. CoelHHAS KOHLBI
OCLMJIIISATOPOB, MOJY4YAIOT KOMIAKTHYIO KOHCTPYKnHIO [1J1
C aKTHBHBIMH POTOPOM H cTaTopoM (pHuc. 29). B 3Toit KOH-
CTPYKUHH TIPOAOJbHEE KOJe6aHHs BOCbMOR MOAB BO30YXK-
AarTCs N0 JJHHE OKPYyXHOCTH OCUMJNATOPA CTATOPA, BbI-
MOJIHEHHOr0 B BHAe UM/IHHApDHYecKol obonoukd /. Ocyna-
JIATOp POTOPA BHIONHEH B BHAe ABYX KoJjen 2, MOMEIeH-
HbIX BHYTPH 06010B 3, KOTOpbie (DPHKUHOHHO B3aHMOAEH-
'CTBYIOT C H3HOCOCTOHKMMH NPOKJIaLKaMU 4. DTH NPOKIafKH
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pacnojiokeHsl B MeCTaX MakcHMyMoOB KoseGatenpHhix cKo:
pocreil ocumasnfTopa craropa (uepes omun). Oboam, ycra-
HOBJEHHBIE HA OCH POTOPA, HMEIOT BO3MOXKHOCTb OCEBOID
nepemerteHusl. C IOMOIIBIO NPYXKHK & OHH NPHKHUMAIOTCA K
H3HOCOCTOHKUM ITDOKJIALKaM.

Pac. 30. PesepcuBuste [1]1.

JlBHratend ¢ akTHBHHMH POTOPOM H CTaTOPOM MOKHO
MPCGEKTHPOBAThL AJSl CaMHBIX PAa3jHYHBIX COUETAHH{ THIOB
Konebauui. Tax, B KOHCTPYKIMH, TOKA3aHHOA Ha puc. 30, a,
OCLMIJATOD  CTAaTOpa BO3OYXKJZAaeT CHABHIOBBIE CMEIeHHs
BHYTP@HHEH NOBEPXHOCTH UHJIHHAPHUECKON 06O0M0UKH, KOTO-
past B3aHMOIEHACTBYeT C pPafHalbHBIMH KOJe6aHUIMK TpeTh-
€l MOZB! OCUHNATOPA POTOPA. B KOHCTPyKUHMH, NOKa3aHHOMN
Ha puc. 30, 6, B ocumansTOpe craropa BO3OYKIAIOTCS KO-
NeGaHus COBMIa, 4 B KOHCTPYKUMH, [OKA3aHHON Ha
puc. 30,8, — konebanusa H3ru6a. Pacnonaras OCIHJASTOP
PannanbREX KoJe6aHUH BHYTPH LUHTHHADHYECKOH 060J0UKH,
MoJyqaeM IBHraTesb ¢ KPYTHIBHBIMH KOJIe6AHHAMHU OCLLHJ-
asaTopa cratopa (puc. 30, &).

B Hacrosee ppems Tpyauo onpenenuts Mecto [1J] ¢
AKTHBHLIMH DOTOPOM H CTaTOPOM cpemn Apyrux I1J1. Onm
KOHCTPYKTHBHO C/IOXHEe, H [03TOMYy ONTHMH3AaLHA UX KOH-
CTPYXUu# emle He IPOBOAHJIAch. Cpean NPeAMyIecTs yKa-
3aHHBIX ABUraTeNell MOXHO OTMETHTD OXH/2EeMYIO BHCOKYIO
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YUeNbHYIO MOIIHOCTb, 06YCHOBAEHHYIO TEM, YTO BCA aKyCTH-
yeckas 3Hepras pacnpejessercs B potope n crarope. Ilbe-
303JIeKTpHYECKHE ABHraTeJy ¢ aKTHBHHIMY DOTOPOM H CTa-
TOPOM HMEIOT CHMMeTPHUHEIE XapaKTePUCTHKU NPU NIPAMOM
‘¥ obpaTHOM HanpaBJieHUsX BpalleHHs, YCToduHBO pabora-
IOT TpPH H3HOCE H, CJeJOBATeJbHO, HMEIT pecypc,
Gonpwnf, wem ILJ ¢ mnaccuBHLIM potopoM. Bosmox-
HOCTb pa3fieNbHOro ynpabJeHHs 'KoJeOaHUAMH KaXAoro TH-
na No3BOJIfeT JIerKO KOHCTPYKTHBHO NOAABASTh KosnebaHus
Napa3suTHBIX CyOrapMOHHUYECKHX MOZ.

B I1[ ¢ akKTUBHBLIMH POTOPOM H CTAaTOPOM aKyCTHYecKas
3HEeprua IepexOLUT U3 POTOpa B CTAaTOp U HaoGopor. Ecan
B IIJl ¢ maccuBHbIM pOTOPOM MOXKHO YJYYIIHTh YCJOBUE
MOJHOrO OTpaXeHUA NYTeM HCIOJIb30BaHUA DOTOPOB C BHI-
COKHM BOJIHOBHIM CONDOTHBJIEHHEM, TO 3TOrO HeJb3f CAelaTh
B [1J] ¢ akTHBHEIMH poropoM u cratopoM. B IIJL ¢ mac-
CHBHBIM CTATOPOM MOXHO ofecneduTb NOJHOe OTpaXKEHHE,
BEIOHpas COOTBETCTBYIOIUM 00pa3om yros Koutakra. B I1I
C aKTHBHBIMM POTOpPOM H CTATOPOM Yroj KOHTaKTa AJfA KO-
-nebGaHHil OAHOro u3 Tunos paseH 90°, MOSTOMYy 3HAYHTEJb-
Haf 4aCTh 3HEPTHH 3THUX KoJebGaHHH IPOXOAUT U3 OJHOro oc-
LAA9TOPa B ApYyrod.

B nexoropelx ciyuaax I1[] ¢ akTHBHBEIMH POTOPOM YU CTa-
TOPOM HCIHOJb3YIOT B peXuMe paboThl ¢ MACCHUBHBIM POTO-
pOM IIpH BPALeHHH B IPAMOM HanpaBJeHuH. [Ipu 3aToM yroxa
KOHTaKTa Yame Bcero BeiOupaloT paBHeM 45°. Ilpu Bpa-
IeHHH B OOpaTHOM HaNpaBJeHHH NMOAKIIOYAIT OCUUAJAATOP
poOTOpa, a OCHMAJATOP CTATOpa MOXKeT ObITb KaK BKJIOUYEH,
TaK K BbIKJWOUYeH, TaKo#l pexuM HCIONB3YIOT TOria, KOria
paGouuM ABJIgerca BpalleHHe pOTOPA B NPAMOM Hamlpabje-
HuHu. T1p¥ BpameHuuy B oOpaTHOM HaNpaBJeHHH OCLHJJA-
TOP pPOTOpA HCNOJB3YIOT AJsA CHATHA TPEHHS, Y4TO yalle Bce-
ro OCYIUECTBJSETCA ¢ IOMOLIBIO BHEUIHEr0 BpallaloLlero Mo-
Mmenta. TaKofi pexum mnpumensior, Hanpumep, B L[,
HCIIOJIb3YEMBIX /8 MPUBOAA JEHTONPOTAKHEIX MEXAaHH3MOB
MAariuTOQOHOB,

23. PEBEPCUBHbIE NbE3OINEKTPUHECKME ABUIATENM
C INEKTPHYECKWM BOIBYHAEHMEM NPOAONBLHAIX
U U3rMBHbLIX KONEBAHWH

DyteKTpHUECKOE BO3OYK/eHHe NPOJONbHHX U NONEPEUHbIX
xoje6aHnit mo3Bossger cosgate PIIJ npu uCnOJIb30BaHHH
KOHCTPYKIMA ¢ maccHBHbIM poTopoM. [Ipu anekTpuueckom
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BO30YXKAeHUU Kole6anul ABYX TUNOB TPAEKTOPHUSA JBUKCHHS
ROHTAKTHOH TOYKU HU3MEHAETCA aBTOMATHYECKH TpH U3MeHe-
HHH HarpySKH u TeMmmepaTtyprl, a Takke mpu U3HOCE KOH-
l[a Ibe305/1EMEHTa U NPU BPEeMEHHbIX H3MEeHeHHUsX napaMme-
TPOB [1be30KeP aMUuK.

~ Haubonee mupoko ucnonesyotes [0 ¢ snekrpuyecKum’
BO30YK/(EHUEM TIPOLONBLHBIX U H3THOHBIX KOJE6aHU MO 1/u-
He ILTaCTUHBL. B oxuoi U3 KoneTpyKuuis (puc. 31, a) vacts
OCLHATOPA (MO TOJNUMHE) BHIOJHSAETCH Nbe303JIeKTp Huec-

2

Puc. 31. Ibesosnexrponsurarenn C BO30OYX/eHHEM NPOLOMLHLX u H3-
THGHBIX KOMeGaHuA o IJIMHE TIACT HHBL.

/

KH NaCcuBHOM, Hampumep, H3 MeTasya. B atom cayuae 3a
cuer HeCHMMeTpuH ocnuIsiTopa OTHOCHTENBHO HEHATP afbHOM
[VIoCKOCTH B HeMm onmoBpemento BO36YKAaIOTCA [POIOIID-
Hble W M3rubHble Kos1e6anus,

Hpoektupys aeurarens 0 3a7aHHBIM TpeGoBanusM, He-
06X00UMO yeTaHOBHTS OlUpeneNeHHoe COOTHOIEeHKe Mexay
TPONOIBHOM u HaruGHOj COCTABAAOMMMH KOMeGanuil. B pac.
TOflEEe BpEeMst 3T0 pesaercs CIEAYIOMHM obpasoM. [lis
J41alHOro HoMepa Mol Ko.rebamyf u3ruba crposit amopy
MEXAHHYCCKHX HaMpsixKeHH (puc. 31, 6) u onpeneasior 30-
HBl C OJAWHAKOBBIMH 3HaKaMy HanpsikeHn#. 3areM, ymerip-

TOYHO st POpvHpoBanus HEOO X0 [UMOf; TPAGKTODHH ABU-
KCHHA KOHTAKTHOH TOUKH, H3MCHAIOT COOTHOUIE 1 MEKLY
LJHHOH ¥ TOJMIKHOR IbE30S7IEMEHTA M TeM caMbim pasa-
BUraior 9aCTOTh! OpOaOABHOrO u 'HBFH6HOI‘O Pe€30HaH COoB.
CMemasn pabouyio wacrory, H3MEHAT COOTHOUWIeHUe MEXKAY
AMITUTYAaM 1 Pa3aMu NPOAOMBbHBX 1 U3rHGOHBIX KOJe6a-
HHUL. '
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Hanuuve B OCuHANATODE NbE303NEKTPHYECKH MaCCHB-
HBIX yacTeil 3aMEeTHO CHHXKaeT 3D(DEKTHBHOCTb 3JEKTpOMe-
XaHHYeCKOro npeolpa3oBaHus JHEPru. DTOr0 HegoCTATKA
JHIIEH OCUHJISATOP, BHIIONHEHHB I B BHAe ABYX MJACTHH H3
be303JeKTPHYUECKOro MarepHana.

Ha puc. 32, a nokasana KOHCTPYKuusl OCLHJINATOPA, B
KOTOpOM BO30yXKparwrcsi KojebaHust BTOPOit MoAbl. OfHa H3

Prc.-32. Koucrpykuun ocumanuropos [11. -
IMTH — npeo6pazoBatens HaNpAMENHA, 0GeCNeYHBAIONIHA MHTAHHE ABAraTeNSN,

YacTedl OCUMJNATOpA CAYKHUT ANA BO3OYKAEHHS KojaeBGaHMi
uaruba, a apyras — aas BO36yXKIeHHs NPOLONBHBIX KOJe-
Gaunit. COOTHOMEHHE MeXy aMIJIATYAaMH 3THX KojaeGaHHH
JeTKO u3MeHseTCs peryJHpOBKOH HANDSXKeHHs MNHTaHHS;
CRBUT (a3 ompenensiercs dasocapuraiomeii nenpo. HeMe-
Henve caeura ¢as ua 180° npusogur K pesepcy ITJ1.

Hro0bl 06ecneyntb paBeHcTBO NapaMerpos I1]1 npH Bpa-
WEHAN B MPpAMOM M OOPATHOM HampaBJeHHAX, OCLHUMIATOP
BBITIOJHAXT CHMMeTPHUHHIM OTHOCHTEJNBHO POTOPA H B HeM
BO30YXIAIOT MPOJOAbHHE i UrHGHble KONEGAHHs C YeTHBIMH
MOZAMH.

B paccmorpennbix 11 ¢ ocuuansiTopamu B Buge Njac-
THH KOHTAKT MeXay POTOPOM H CTATOPOM OCYMIECTBJASIeTCS
00 LHJAHHADHYECKOH NMOBEPXHOCTH poTopa. U3BecTHbI TaKkKe
KOHCTPYKUHH [I]], B KOTOpPbIX pabOYHMH ABJIAIOTC TOple-
Bbl€ MOBEPXHOCTH portopa (puc. 32,6). B Takom asurartene
HCNO/b3yeTCst GHUMODGDHBIN Nbe303aeMeHT; ero pasMepbl u
HallpaBieHWe MONAPH3ALMH 06ecleunBaT BO3OYKAeHHe
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BTOPLIX MOZ KoseGaHuil, NPOAONbHBIX IO AJUHE K H3MHOHBIX
0 UWIMpHHe Nbe3oajeMeHTa (puc. 32, 8). YKazaHHOe coye-
taHde KoaebaHuil ¢opMupyeT HeOOXOAuMBIe TPAEKTOPHH
IBHXKeHUs] KOHTaKTHbIX Touek. PeBepc T1J1 ocyurecTasercs
KaK M3MeHeHHeM (a3 HampsKeHHS NutaHHust (OOBIYHO B CeK-
LUK BO3HYKACHUS NPOAONbHHX Koe6aHHi), TaK M H3MeHe-
HUEM paboueir 4aLTOTHl JBUTaTes.

24. PEBEPCHUBHbBIA NbE3O3NEKTPHUECKMHA OBUTATEND
C MOHOMOP®HBLIM OCLMNNATOPOM W C MCNOJIb3OBAHHEM
IMMEKTA 3AKNHMHMBAHNE

Ilpy pabote I11 B MecTe cKJefikH NJNACTHH BO3HUKAICT
3UaUHTE/IbHHE MeXaHHUueCKHe HanpsixkeHHs. KpoMme TOTO, caM
Nbe303JeMEHT MOXKET HarpeBaThCs 0 Temmepartypu 100—
200°C. Bce 370 npenbsBasieT KecTKue TpeboBaHHs K Ka-
YeCTBY CcOeAHHeHH maacTHH. [IpakTHyecKH TOJNBKO CKJEH-
BaHHe HeOPraHHUECKMMH MaTepuanaMd obecneuyBaeT Ha-
JCHKHYIO paboTy OCHHJIATOPA.

JIaa toro uTo6bl HUCKJIOUUTD CKAeHBaHHe MAACTHH, ObIJIH
paspaboraHb KOHCTpyKuUHH T1[] ¢ MOHOMOP(DHHIMH OCUHINSA-
TOpaMu INPOAOJbHBIX M MNMOmepeuHblx Konebanuit. OgHa M3
TAKUX KOHCTPYKNH NMokasaHa Ha puc. 33, a. Ocpuansarop
RBITOJIHEH B BHAE Y3KOH MJIACTHHH, NpHUeM KOH(HrypauHs
3MeKTpofoB obecleyuBaeT BO3GYXKAeHue KaK MPOHLOJBLHHX,
Tak ¥ M3THOHBbIX KoJeOaHui. Ins coefnHeHHsT 3/71e€KTPOAOB
MPOH3BOAHTCS MeTaJNU3alHUsi [IOBEPXHOCTH Mb€303/eMeHTa
nyTeM XHMHUUYECKOIO OCAXKAEHHS MeTanna.

Hapsny c npeumymecTBaMu ne cpaBHeHH:0 ¢ GuMopd-
HBIMH OCLHJNATOpAaMH Takas KOHCTPYKIUHMS uMeeT 1 CyLIeCT-
BeHHBbIA HeJOCTATOK — IOHHXKEHHBIH pecypc, 06yCnoBAeRHbIH
yMEeHbIIeHHeM NAOWAAuH KOHTAaKTa. DTOro HepocTaTka JH-
nreHa MOHOMOpP(HAsi KOHCTPYKIHS, MOKasaHHas Ha puc. 33, 6;
OoHa ofecleydBaeT AOCTATOYHO GOJbUIYIO H0MAAb KOHTAK-
Ta K NpocTta B H3roToBaeluu. Ho TakoMy ocuuansitopy npH-
Cyul cBOH HegOCTAaTOK — HH3Kas 3¢ ¢eKTHBHOCTD BO36yKie-
Hus Koae6aHuil usruba, KOTOPYIO MPHUXOAHTCA KOMIEHCH-
POBATb BHCOKIM yPOBHEM HANUPSAKEHUS MHTAHHS.

Takum o6pasoM, sebop KoHcTpyRuuu PITII ¢ afexTpu-
yecKnM BO3OYXKAEHIIEM NIPOAOJLHBIX I MONepedHHX Koaeba-
HUH onpenensieTcsi KOHKPeTHbBIMU TpeGOBAHUSIMH K JBUraTe-
J10 (HanpsiKeHHeM MUTaHUS, CTOHMOCTBIO, pecypcoM).

Kak 6110 nokasaHo BHIle, BO3OyKaAeHHe B OCIUIJIATO-
pe xoneGaHuit u3ruba H3MeHseT HarnpaBJjeHHe BpalleHUs
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POTOPA MO OTHOLIEHMIO K HalPaBJieHHIO, COOTBETCTBYIOLEMY
BO30YXIeHHI0 TPONoAbIbIX Konebanu#. CienoBaTe/bHO, ec-
JM OJlHA YacTb OCUHJLITOpPA BOo30yxKnaeT KoJebOaHHsI H3TH-
6a, a BTOpas — NPOLOJbHbIE, TO, NONepeMeHHO BO3OyXKiad
3TH YaCTH, MOXKHO DEeBepPCHPOBAThb ABHraTesb. YKa3aHHbIH
crioco peBepca JIErKO peaJsiH3yeTcsl B KOHCTPYKUHAX, MOKa-
3aHHBIX Ha pHc. 32,2, 33; NpH 3TAM YroJ KOHTAKTa BbiGHpa-
o1 6/u3kuM K 45°. [lpu TakoM yrsie KOHTaKTa 3a cyer 3a-

)

Puc. 33. PI11 ¢ MOHOMOD(hHBIMH OCLWIIATOPAMH.

KJMHUBAHHS YBEJHYHBACTCH TPEHHe H BO3MOXKHO OJHOE OT-
paXXeHHe NPOJOJBHEIX H NoNepeuHuX Kojebauuit. Caenosa-
TeJbHO, K.II. . paccMaTPHBAaeMBbIX ABHTaTes el MOXKeT NpH-
O6/1MXKAaTbCA K MAKCHMAJbHBIM 3HaueHHAM K. 0. 1. Hepesep-
CHBHBIX ABHrateJeil.

Hayvsenne PIIJI, B KoTOpHIX Hcrmosnb3yeTcsl 3G deKT 3ak-
JAHHHB&HHUSA, NMO3BOJHIO0 OOHAPYXKHThL ellle OfHH cmocob pe-
Bepca. B aBurartesne onucaHHO# KGHCTPYKUHMH, B KOTODOM OA-
HOBDEMEHHO 3JIEKTPHUECKHM BO30OYKAEHB M MPOLOJbHBIE H
H3ruOHbie KoJaebaHHA, CYILEeCTBYIOT ABe paboude YacTOTHI,
Ha KOTOPbIX BpallleHHe NPOHCXOAHT B PasHble CTOPOHHL. M-
MeHAs JIOWAaAH 3JeKTPOAOB, NnpejHa3HAYeHHBIX MJsSl BO3-
Oy>KIeHUsl H3rUOHBIX M [POJOJBHBIX KOJeOaHHH, MOXKHO
obecneynTb cuMMerpuio xapakrepucrtuk PIIJL aas oboux
HanpasJ/eHHl Bpamedus. [Ipu 5ToM 0O6BIYHO NIOWIAAL 3J€K-
TPOAOB 4151 BO3OYXKAeHHs u3ruOHbIX Kosebalkil BoiOHpaeTcs
gosabuedi. Cxema koMmmyTtauun PII[l, yupasnsgeMoro no uac-
TOTE, 3HAUYUTEJNLHO NpOLLE, YyeM cxeMa lepeksioueHus 00k-
JaJ0K; [O3TOMY HHTEPEeC K TaKHM ABHIaTe]sIM OCOOEHHO Be-
JIMK.

[TpuBeneM xapakrtepucTuku opporo u3 PIIJL paccmor-
PEHHOro THIA: MOMHOCTL Ha Bajgy 0,5—0,7 Br; Hanpsxente
nutanda 100—150 B, yacrora spamenss 100—300 mug-!,
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Macca 40 r. B ABurartese npUMeHeH OCHMJIATOD NPOAOIb-
HBIX M H3IMOHBIX Koaefanuil sropodt Moauw. K. m. A. IBH-
ratesas 10—15%, uto coorBercrayer HIIJL ¢ Bo3byKaeHHeM
BTOPOH MoOIbl KoseGaunit naruba. KoHncTpyklus ABUratens
nokasaHa Ha puc. 33, a.

25. NbE3OJJIEKTPMYECKKMHK ABUTATEANDL C BO3BYXAEHMEM
NPOAOAbHLIX M NONEPEYHLIX KONEBAHWA.

CoueTaHusi npOJCJbHBIX, H3THOHLIX, KPYTHJIBHHX KoJje-

6aunil W KoseOaHH| cABHra AaloT O0JbIIOE YHCJAO Pa3J/ny-
HBIX BAPHAHTOB KOHCTPYKTHBHOTO BhnonHedus 171, Mx npus-
ILUN MOCTPOEHHS 3aKjaiouyaeTcss B TOM, YTO JBa BbIOpaHHBIX
aKyCTHYECKH a0 CcBfI3aHHBIX THHA KoJeOaHHH [AOJXKHH,
6LITb B3aHMHO ODPTOTOHAJBLHBIMHA M CABHHYTH no ¢ase. Lle-
-JlecoobpasHo Takxke, 4ToObl pabodyas yacToTa JBHraTess ol-
HOBPEMEHHO HaXOAHJachb B 30HaX pe3oHaHca jJjs KoJeba-
HHlt ogHoro u apyroro tuna. Casur ¢a3 kojaebaHHil AOCTH-
raeTcd NyTeMm cMelleHHa pe3oHaHca KoJebauuii OAHOIO H3
THOOB OTHOCHTeJbHO pabouedt wactornl [Tl nubo nyTem
capura $as ogHOro M3 3JEKTPHYECKHX CHUTHAJOB OTHOCH-
TeJbHO APYTOTO, OCYLIECTB/ISEMOTO NpPH MOMOWHK as3ociBH-
rajplueil LenH.
* C yueroMm stnx npudnunos ITJL ¢ BO36yxKaeuueM mNpo-
LOJIbHBIX M KDYTHJABHHIX KoJeOaHHH MoXeT GniTb, HaNpPH-
Mep, BLIMOJIHEH, KaK MOKa3aHo Ha puc. 34, a. B asuratene
B JIeBOH YaCTH OCLUMJJIATODA BO3OYXKIAIOTCH KpyTHJIbHBIE
KoJe6aHHsl YeTHBIX (HeYeTHHX) MOJ, KOTOpDLIE MepefaioT
HMIyJabc [ABMXKeHHMs poropy. IlpaBas YacTh OCHLHJIATODA
BO36yXJaeT MNpONOJbHble KOJACOaHHA HEUeTHHIX (UETHBIX)
MOJA, B Pe3ysnbTaTe Yero MPOUCXOANT Hepegada poTopy Kpy-
THJAbHBIX KOJebanuil ocunaasropa. B 1L, mokasauHoM Ha
puc. 34, 6, B030yKHal0TCA KoJjiebawusa CABHTA 1O TOJLHHe
UWJIHHAPHYECKOH 000JI0UKH B HANPABJEHHH ee oOpasyollel
H KpYTH/bHbBIe KOJeOaHuA HeUeTHBIX MO,

B KOHCTPYKLHH, NPeACTaBJEHHOH Ha pHuc. 34, 8, code-
TalTCAd KoAeOaHHA CABHIA [0 TOJIIHHE B HANpas/JeHHH OK-
PyXHOCTH M B HampaBjeHHu obpasyrowell unanuapa. Kose-
HaHusl CABHra W NPOLCJLHBIE KoJeGaHHS MO TOJUIHHE BO3-
6yxpaotcsa B [1[1, noKasanHoMm Ha puc. 34,e. D10 Ke coye-
TaHHe BO3MOXKHO M B UHJIUHIPHYECKOH KOHCTPYKLHHM C TOf
JUUbL pasHHIel, UTO NPOJLONLHbE KosnebaHHuA u KosebaHHs
caBHra BO30YXAAOTCA B ABYXCJOHHOH LHJAHHAPHUECKOH
o6osoyke. Taxoe pelieHHe IO3BOJAET CAEJAATh BCKHO LHJHH-
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ApHYecKyid MOBepXHOCTb poTopa paboueli H 34 cder
3TOrO 3HAYHTEbHO YBEeJNHUHTH Pecypc ABHraTes.

Yenemno onpo6osan Bapuant Pl ¢ Bo36yxaeHHeM H3-
THOHBIX KOs1e6aHMil MO TOJIMHE W UIMPHHE OCUHJAIATOPA C
pacnpocTpaHeHHeM BOJH no ero giauHe (puc. 35, a). B ra-
KOM JBHTaTese OCLMJJIATOP BHIOJHSIOT B BHAE 6pycka ¢

Puc. 34, Koucrpykunu PITI

$Y — basocasuraioulee yerpoficTso.

ABYMS WIEJAMH, DACHOJOKEHHBIMH BO B3aHMHO MNEPUEHIH-
KyJSIDHEIX IUIOCKOCTSIX. DTH LIEJH NOCJe MeTa/IH3alud HX
NOBEPXHOCTEH 3aMONHAIOT KJeeM. B pesysnbrarte mosyuaior
ABe GuMOpGHbie yacTh 6pycKa, B KOTOPLIX BO3GYXKAAIOTCH
HecBA3dHHbIE B3aUMHO OPTOrOHAJbHLIE KOJebauusi H3ruba.

[1be303.1CKTPUYECKH ABHIaTeNb ¢ MACCHBHMM POTOPOM
MO2KeT OBITh NOCTPOH H 11a OCHOBE OCUM.LIATOPA PaaHAalb-
HBIX M OPOAOJBHBIN KO.Te6auuil. DtH KosebainHs ApiA0TCA
cs1abo CBS3aHHBIMH, UTO NO3BOJASET O6ecneddThb MeXIy HH-
MH CABHT (pa3, HEOOXOAUMDI A1 bopMHUpOBAHHSA 3a4aHHON
TPACKTODUH NBUMKEHHS KOHTAKTHOH ToukH. Ha puc. 35, 6
-TI0Kasan OJHH M3 BO3MONKHBIX BaDHAHTOB TaKOro ABHIaTess
C OCUMANATOPOM, BHIOJIHEHHBIM B BHIe MOJIOTO LHJHHADA.
Hast yerpanenns H3rHGHBIX KoeGanHuii HCMOJB3YIOT 1Ba po-
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TOPa, GPHKIHOHHO B3aHMOJeHCTBYIOWHe C OCLHJASTOPOM.
Pegepc I1]] ocvmecrsasercs nyTeM H3MEHeHHS YacTOTHL

B Hacrosiimee BpeMs He mpeacTaB/seTcs BO3IMOKHBM
AaTh NOJHYIO OLEHKY KaXXJOH M3 ONHCAHHLIX KOHCTPYKUHH,
NOCKO/ILKY H3ydyeHHe W npumedende [1J] noka uayr no ny-
TH peajHu3alMK npocTelilinX (B TeXHOJOTHYECKOM OTHOILe-
HAH) KOHCTPYKTHBHBIX BADMAHTOB, UAILE BCEr0 C OCLHJ/JIS-

g 'S
5)
P72 Lis
a) 7 7.

Phe. 35. Bapuantu PT1J ¢ Bo36yxjeHHeM H3rHGHBIX KoseGaHHA NO TOJI-
IAHe H UIHMpHHE OCHHIATOPA (@) H ¢ BO3GYXKIEHHEM pafHaJbHBIX M
nponosbHbIX KoJeGaHHi (6).

TOpaM#¥ B BHAE OHOCJHONHHX NPIMOYrOJbHHX MJaCcTHH. .
[ToatroMy orpaHuyHMcs JHIIbL NPUBEIEHHEIMH HHXKe OBmHMH
COO6paXKeHHSIMH,

IIbesoasekTpuyeckue aBHraTesu ¢ BO3OYKACHHEM KO-
Nebanuit H3ru6a 1Mo WHPHHE H TOJNWHHE SBJSIOTCA CAMBI-
MH HH3KOYACTOTHBIMH JIBHTATeJAMH H MOTYT OHITh CHpo-
€KTHPOBaHL A1 paboTH B Auana3ode yactoT oT 30 Ty no
100 xT1.

OnH KOMKHB GHITH CAMBIMH MaJIOMOUIHBIMH H CAMBIMH 3KO-
HOMHMYHBIMH (1m0 moTpebsifeMoll Ha BXOJe MOU[HOCTH H TO
K. . 1.). [Ibe3oaseKrpudeckie npuratesin c BO36YXKeHHEM
KPYTHIBHBIX M NPOAOJLHEIX KOJIeGaHHH MOryT GHTL CHpO-
CKTHDOBaHbI /ISl AManasoHa wgacror oT 20 mo 200 kI,
C BO30yXKJEHHEM KPYTHJAbHHX KosgeSaHuii H KoJe6auui
casura — ot 50 xo 500 kW, ¢ BosGyxneHuem npogoJbHBIX
Kose6annii u Koje6anuil cABAra mo Tonlumte — or 100 10
1000 xI'u. MoXKHO NPeANONOKHUTD, 4TO 1O Mepe yBeJH4YeHHd
pabouelt 4aCTOTh! yJeJbHAS MOLIHOCTD 6yner Bo3pacTaThb..

[Ipu 3tom oXHpaercs yMeHblleHHWe K. . f., TAaK Kak
OYAyT yXyAUaTbCsl VCAOBHS COTMiacoBaHHS OCOHANATOPA C
BHEIIHe! HarpysKof.
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26. YNIPABREHME CKOPOCTLIO Nnjp. ABMFATENM
C MEXAHMYECKMM PEBEPCOM

B npocrefiurem ciyuae pesepc PILI ocymectsasercs ¢
MOMOWbIO pejie WM MepekaoyaTene (cM. puc. 32, a).
[Tpumenenuio s 3THX Hesell GECKOHTAKTHBIX YCTPOHCTB B
psifie c/lydyaeB NPeNnsiTCTBYeT CJAOKHOCTL KOMMYTallMH BhIiCO-
KOUACTOTHHX HanpsikeHuid Boszbyxaexus [0, uMeromux
Goabirne aMIaHTyau (10 100—400 B). Tako#i npobiemn

4)

Puc. 36. CXeMH 9MEKTPHUECKOTO YIpaBJEeHHs ckopocTtbio I,

npakryyecku Her Aas PIII c pesepcoM, ocyliecTBasieMbIM
32 cueT M3MEHEHHs 4YacToThl. [/ 3THX JABUraTedell poc-
TATOUHO H3MEHHTb [apaMeTphl ILeNH, 3afalled yacTOTy
regeparopa.

B oxnux cayyasx ykasaHHasi lLeNb COAEPHKHT yINpaBJs-
embiit LC-KOHTYp, B APYrHX cJjy4asix MOOAKJIOYAIOTCH J0-
MOJIHMTENbHAS KATYUIKa HJIH KOHJEHCATOp, HanpuMep, C mo-
MOLIbIO CXeMbl, TOKa3aHHOM Ha puc. 36, a. B KauecTse ym-
paBJ/isieMblX PEAKTHBHBIX 3/1€MEHTOB HCIOJb3YIOT BaPUKaIlbI,
BapHKOHIH, Apoccen ¢ HachimeHneM. [eneparopu ¢ yacto-
To3analWUMUE RC-uensiMu yupapasioTcs M0 4acTOTe H3Me-
HeHMeM HANDPAXKEHHS CMEWeHHs H/IY aKTHBHOIO CONPOTHB-
JIeHHs, B Ka4eCTBE KOTOPOro OGBITHO HCMOJb3YIOT CONPOTHB-
geHHe TpaHsHcTopa. OuMcaHHble NPUHUMIH MPHMEHHAIOT
Takxke JiAl ynpasieHus dactorofi Bpawenus I, perynu-
pYeMbiX 10 yactoTe. [Las ymenbienuss 061acTH ynpaBienus
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‘TI0 4aCTOTe M yBeJHYeHHs KPYTH3HB XapaKTePHCTHKH yNipas-
JeHus nocaefoBaTesibHo ¢ [IJ] BAJMIOYAIOT Y3KOMOJOCHBIH
&uAbTp (Haule Bcero ABYXNOJIOCHBIH Nbe303JEMEHT) HJH
OCYLIECTBJSAIOT Bo36yKAeHHe ABHUraTessl OT Nbe303JEKTpH-
yeckoro Tpancdopmaropa.

Pesepc PIIJL ¢ snekTpuuecKH pasfenbHHIM BO30Oyxie-
HHeM KojeOaHHH ABYX THIOB NPOU3BOAAT NYTEM BKJIIOUEHUS
HuBepTopa ¢asw ! B OJHH U3 KaHaJNOB BO30OyXKAeHHA (PHC.
36, 6). 3TH KaHa/Nbl COCTOAT U3 yCHJIHTeJCH MOUHOCTH CHI-
Hana 2, pa6oraowHux oT o6uero 3ajamollero reiepatopad.
HHBepTOp UYacCTC COBMELIAIOT C YKA3aHHBLIM TEeHEpPaTOPOM.
Ecnu ycHJIMTEb MOLHOCTH HMeeT TpaHcdOopMaTOpHBIH BHI-
X0/, peBepc Lesiecoobpasto OCYUIeCTBIATD ¢ NOMOLbIO KO-
yell nepeMeHHoro Hanpsikexus K; u Kp, KoTtophie ynpassas-
totca HanpsaxeHueM Uynpy # Uygpe, HATIDHMED, KaK [0KA3aHO
Ha puc. 36,8. Ilpu nopaue curiana Wynpy aBUrarenb Bpa-
maetc B ORHY CTOPOHY, npu nopave Uyppe —B ApYyryIo.
Kitoun K; u K, WHPOKO HCMONB3YIOT TaKXKe Jisg KOMMYyTa-
ouH Heckoabgux [1]1.

JlBuraTesn, JAJs KOTODHIX yOpaBJieHHe [0 YacTOTe He-
Hes1eco06Pas3Ho, PeryaupyoT H3MEHeHHeM HanpsXKeHHs BO3-
OyXAeHHS, UYTO OCYLIECTBJSETCS N0 CXeMaM, MOKa3aHHBIM
Ha puc. 36,2, 9. B 3Tix cXxemax B KauecTBe JIHHeHHO yIpaB-
JI€MOTO CONPOTHBJEHUS HCNOJB3YIOT TpaH3ucTop. [locKoJb-
Ky noT€pHU Ha CONPOTHBJEHHE CHHKAMOT OOL(HH K. I X., 60-
Jee 5KOHOMHUHO ynpaBJjieHHe JBHraTeldeM 3a CUeT H3MeHe-
HHSl WIUPDHHBI HMIYJbCOB MNHTAIOWErc Hanpsxkenus. Ecau
YCH.TUTE/Ib MOIIHOCTH paboraer B pexxume A uau B, To yn-
‘pPaBJieHHe CKODOCTbIO OCYIHIECTBJSETCS NYTEM H3IMeHeHHS
BXO/IHOTO HAlpsXKeHHS MM HANPAKEHHA CMewleHHs TpaH-
31CTOPOB YCHJAHTENS.

Pepepc asektpuyeckn HepepepcupyeMbix [T/ MOXHO oCy-
WeCTBAAThL MEXaHHUECKH; OPH 3TOM JBHTAaTE€Nb HE TepsieT
npeaMyuiecTB HepesepcHBHMX [IJI. KOHCTpyKLHsI MeXaHH-
YeCKH PEeBEPCHPYEMOro [BHTaTesisl, cOAepXKalllero ABa OC-
HUAIATOPA, NOKa3aHa Ha puc. 37,a. [Ipu upumenennu omHo-
IO OCUHJJIATOpPA MOXKeT OHTBH HCIOJb30BaHa OfHA M3 KOH-
CTPYKUHHA, npeiAcTaBiaeHHHX Ha puc. 37,6, 8. duxcanus
TIbe303/1EMEHTA OCYLIeCTBAALTCA ‘¢ IOMOLUBIO [1/1aCTMaCCOBOH
BHJIKH, BBINOJNHEHHOH, HalpHMep, U3 CTEeKJOTEeKCTOJMTA.
Buika mMeeT BO3MOXHOCTb yryIOBHX H IPOJOJIbHEIX lepeMe-
UleHuil; oHa CHaOXeHa Kysjaukom [, KOTOPHIH ¢Bfi3aH € PH-
yaroMm ynpasJenus 2 (puc. 37,6). B KOHCTPYKUHAX € ABYMSA
OCUM/IATOPAMH  MOIUHOCTb, 3aTpaudBaeMasi Ha peBepc,.

5276 . 65.



GoJibllle, 4eM B KOHCTPYKUHAX ¢ OJHHM OCUMMIATOPOM. Kpo-
M€ TOro, HCNOJb30BAaHHE JBYX OCUHJIJISITOPOB YCJHOXHAET
koMMyTauuo u Hactpoiiky. Pesepc ILI ¢ ocuunnsaropom
B BHJE TOJOI0 UMJIMHAPA OCYIIECTBJISAETCH MO cXeMe, MOKa-
3aHHOH Ha puc. 37,2

Puc. 38. T15€3031€KTPoBHraTeNIR C TOPLEBHM TIPHXHMOM.

[Tapamerpr I1]1 3aBHCAT oT cuJ/bl NPHKUMA H OT YIia
KOHTaKTa OCUH/IATOPa C POTOPOM. DTH CBOHCTBA HCTIOMb-
3YIOT AJA YynpapjleHHA MTHOBEHHOH H CpefHell uyacToTOMh
BpaweHus asuratens. [Ipuxum ocnuaistopa K poropy ocy-
IWEeCTBJAAT C MNOMONIbLIO 3/JEKTPOMArHHTA U, H3MEHAR TOK B
ero 06MOTKe, H3MEHHAIOT CHJIY TIPHIKHMMA.

Hcnoab3yd KOHCTPYKUHH € TODUEBBIM H UEHTP 0O HbBIM
IIDHXKUMOM, HanpuMeDp NOKa3aHHyio Ha pHc. 38,0, BBOAAT
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MOJOXKHTENbHYI0 HJH OTPHLUATedbHYI0 00paTHYIO CBSI3b IO
yacTOTe BpallleHHs; ¢ TOMOWIBIO 3TOH <BA3H (OPMHPYIOT
HeoOXOJHMYIO 3aBHCHMOCTD YaCcTOTHl BpallleHHsd OT MOMEHTa
Ha BaJdy. Ecnu HauanbHasi cujla NPHKHMA MeHblle CUJIHI,
COOTBETCTBYIONUIEll MAKCHMAJBHOH 4YacToTe BpallleHHd, TO
CcBA3b 110 YacTOTe BpAllleHHs MOJOXKHTeNbHa (CM. pHc. 13,8);
Takasl CBA3b YBeJHUMBAeT 3aBHCHMOCTb YACTOTH BpalleHHS
OT MOMeHTa Ha BaJy ABHratess. Bulupas HauyaJbHyIO CHIY
nprxKuMa O6oJiblue, yeM cujia IpPH MHHHMAJIbHOW YacroTe
BpalleHHs, MOXKHO cTabHNM3HPOBATL YACTOTY BpalleHH .
ApToMaTHUeckoe yIpaB/ieHHe 4acTOTOH BpallleHus IIy-
TEM H3MEHEHHs yria KOHTaKTa OCyHiecTBJSIETCH B KOHCTPYK-
wuax [1J1 ¢ TopleBbiM IPHIKHMOM ocllu/IATopa (pHc. 38,6).
C ysesMueHneM MOMeHTa Ha BaJly OCUMJANATOD MOA HeHcCT-
BHEM CHJIBI peaklluH pOTOpPa cMellaeTcs Hasal, H3MeHAsd
yros KOHTaKTa. ECIH yroJ, COOTBeTCTBYIONIHI ONTHMAABHOM
YacTOTe BpalleHHs, Meublue 45°, To obpaTHas cBA3b OTpPH-
yaTtesbHa; ecaH OGoabue 45°, TO CBA3L NOJIOKHTENbHA.

27. CNOCOBL! YBEAUYEHUA MOLWLHOCTHU NA

MakcuManbHass MOWIHOCTL Ha BaJly [IBHrartellss 3aBHCHT OT €ro
K. . I. H NpeleJbHO AOMYCTHMOH MOIIHOCTH moTepb. I MHOrHX Hpo-
MBHIIIEHHEIX Nbe30KepPAMHYeCKHX MATeDHaJIOB 3Ta MOLIHOCTH OIpeje-
NfeTCs He TEeMIepaTypoil Harpesa, a NMpeAeNnoM MPOYHOCTH OCUHISATOPA.
B pesynbrate yame BCero MaKCHMaJbHas MOmMHOCTL Ha Bany I1J onpe-
Jlenstercst He TeMJIOH3JTyyalolleil MOBeLXHOCTHIO, 3 06beMOM OCLHIISTOPA.
OnHUM H3 OTpaHHYeHHH NJIHHB! OCHHJIIATODA SABASETCH pabouast 4acToTa
ABHraTesst, KOTOpast B GOJBIIHHCTBE CJlyYaeB He MOKET HAXOAHTHCH
B o6mactH 3BYKOBHIX uacToT. Kpome Toro, camo mo cefe ymenuueHue
JUIHHBl OCUHJNIATOPA He yBEeJHYHBAaeT MOmHOCTL Ha Bany I1J. Ilelcreu-
TeJIbHO, aMIJIUTYNla CMelleHHs KOHUA OCUMJMIATODA, BHITOJIHEHHOrO B BH-
Ae NNacTHHH JUIHHOH [, NpPH TNPOAOMLHBIX KOJEGAaHHAX NEPBOH MOBI
BIOJb ee IJIHHBI OnpejensicTcss PopMysoi

A=2TyljnYE,
rue Tu—MexaHqucxoe Hamnps:KeHue B HeHrpe MJIACTHHHL.

Hcnonbsyst sksuBanMeHTHHE CXeMb 3aMemenHs [13], noayunM cie-
ALyiolllee COOTHOIIEHHE JJIST CKODOCTH CBOGOJHOrO KOHIA Mbe30MIaCTHHBL:

v =8[Ud31fQ M/na,

rae U — nanpsixenne AHTAHHS (DE30HAHCHOH YacTOTH f); dsi — nbeso-

SJEKTPHUECKHH MOXYJAb; (w — MeXaHHueckass XOGPOTHOCTH MATepHANa
OCIHJJIATOPA; @ — TOJNMUAHA Mbe3OMIACTHHBL,

Yuurmpas, ato f=c/2l, rae ¢-— ckopocTs 3ByKa B Ibe30SJAeMEHTE,
HMeeM:
v=4UdycQy [na,

T. €. CKOPOCTh KOHIA NMbe30MJIACTHHL He 3aBHCHT OT ee JJIMHBL
Hpennono:xuM, uTo cMemeHHe DaGoyero KOHLA OCHEISATOPa Mpe-
He6pexHMO Majo Mo CDABHEHHIO C PafHycOM POTOPA H; CELOBATENBHO,
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KOHELl OCUMJVIATOPA ABHKETCS B TMJOCKOCTH, NPOXOAsllell uepe3 JHHHIO
KaCaHds OCUHIAATOPA ¢ DOTOPOM. STO IONYIIEHHE AaeT BO3MOKHOCTD
npeHeGpeyb YrIOBHMH TepeMeleHHAMH KOHLA OCUWIIATOP2 H CYHTATh,
YTO OCUHJIIATOP MEpeMellaercss MOCTynareabHo. Kpome toro, mpeamoso-
XKHM, YTO CABHT ¢a3 MeXAY NPOMOJLHBIMH H TOMEPEUHHIMH KoJjeBaHHs-
MM 6IM30K K HYMO H TOITOMY TIPHGMMMKEHHO TPAEKTODHIO ABHIKEHHA
KOHTAKTHOH TOYKH MOIKHO CYHTaThb OTPE3KOM OPSAMOL.

C yyeToM NpHHATHX LONYEHHH, KOTOPHE COOTBETCTBYIOT ONTHMANb-
Hoit paGore I1[[, nomyyaem cilenywuyo $opMyldy ILas CKOPOCTH pabo-
Yero KOHIA OCUMJIJIATOpA:

Up.x=0/c0s a==4UdycQx/na cosq,

Tfe -0 — YroJl KOHTaKTa OCUH/VIATOPa C POTOPOM.

Ora ¢opmyna nonyyena Ges yuera Norepb HEPTHH B MecTaX Kpemn-
JIeHHS M NPHXXHMMa OCLHMISTOPA, a TaKXe 6e3 yyeTa pacCesHHsl S9HEPTHH
B pOTOpe. YKa3aHHLIE TOTCPH YYHTBHIBAIOTCS BBefCHueM SdQEKTHBHO
Ho6GPOTHOCTH OCLHANATOPA Qog ¢.

MaxkcuManbHOe TaHreHlHanbHOe ycHiHe Fp ‘[28], koTopoe nmei-
CTBYET CO CTODOHH OCUHJISATOPA HAa pOTOP, OMNpegeasiercs COOTHO-
HeHueM

Fr ='Ubd31Yf‘,cos a,

rae b — WHPHHA Mbe30NJTacTHHH.

YuuTHBag, YTO OCLHMJMIATOD -OTZAET SHEPrHIO DPOTOPY TOMBKO MPH
ABHKEHHH B OJHOM HANpPaBJEHHH, MOAYUHM CAeAyOWYio $opMyAy ajas
MOUIHOCTH ABHTATENN:

1
N =5 Fy0p x = 26U%2,,0Q,,Y F /ma.

Eciizr CKOPOCTb KOHL@ OCUHANATOpA JMHEHHO 3aBHCHT OT HATPyIKalo-
LIET0 MOMEHTZ, TO NOJOBHHZ 3TOM MOIIHOCTH MOXeT ObiThb IepejpaHa
B Harpysky. N

OnenuM npepensHO JONYCTHMYIO MOIIHOCTb, passupaemyio ITJI He
Bany. HeoOxonuMo yueCTh, YTO MAaKCHMaAbHAS TAHreHLHAJbHAS CHJIA-
cosmaetcs Gerymeil BOMHOH, TaK Kak Ha KOHIE OCUHJJIATOPA PAacloJo-
MeH y3esq croAyel BOJIEL HanpaxeHus. HaoGopoT, CKOPOCTH KOHIOB
OCLHJJIATOPA ONPEAENATC CTOsNUCH BOJHOH.

IMpennonoxuM, 4T0 3¢hHEKTHBHOR NOBPOTHOCTH Qap@ COOTBETCTBYET
MOJIHO@ COMPOTHBJIEHHE MEXAHHYECKHX NOTepb Rm.n==Ry~+Rx+Ra .55,
rae Ry — compoTum/eHHe NOTePb B MaTepHaje OCUMAAATOPA; Ry — CO-
TIPOTHBJIEHE KOHCTDYKIIHOHIIBIX TNOTepb, COCTOANIMX H3 NMOTEPh B Jera-
JIAX KPEIVIEHHS, NPHKHMA H B POTOpe; Ra ps==R=a/c0S? & — CONPOTHEB-
JIEHHE HarpysKH, BHECEHHOE B MEXaHH4YeCcKyK 4acTb.

CropocTh pafoyero KoHLa HArpy:eHHOTO OCUH/VIATOPA H TAHTeH-
UHaJbHAsl CHJIA, PA3BHBAEMAasi JABHTaTeseM, ONpeleJsloTcs (opMysaaMu

Up.x= Ubda[Y)E/RM.n coSs a;
Ubd,, Yy Ra

T Rynpcosta

Jas cHAH, AeAcTBYIOWEER B 1EHTPe OCUM/VIATODPA, HMEEM:
Fn=?Ubd31YIE QH;;@Q,

rie QByp¢ — HOGPOTHOCTD HATPYIKEHHOrO OCHHJAATOPA.
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ITosaras, 4TO 9Ta cHJ2 DaBHa CBOEMY INPEAENbHO AQIYCTHMOMY
34aueHHIO Fpgom, HaXOAHM IpefesbHOe HANpPHKEHHE BO3OYKAEHHS
OCLHNISTOPa

E,
Un.non=Fu.non/bds1Y; Q%0 0.
TakuM 06pasoM, NOCKOJbKY MOIUHOCTb HA Harpyske ompefelsiercs
dopumyo#t
N=U2b2d%, (YE )2Ra/R% x cos? a,
IAs ee TIpefiesibHO XOMYCTHMOrO 3HAUEHHS NOJyuaeM:
F2n. nonRy

) ® REy p cos?a’

N, n.xon = (QH3

310 cOOTHOUIEHHe SBAAETCH NPHOIHKEHHBIM, TAK KaK MoJydeHO Ge3
yueTa KonebanH# u3ruba, 3aMeTHO CHHKAOMHUX Fu.gon; OHO TIPHMEHHMO
ToJIbKO TOrAa, Korga I1J] Bo3GyxaaioT oT HCTOYHHKa Toka. Ha mpakTH-
Ke 3HauuTeJbHO waie [1J] MHTAawT 0T HCTOYHHMKA ¢ HeGOJMLIIHM BHYTPEH-
HHM CONDOTHBJEHHeM. B mocieaHeM ciyyae, eCyH OBHratesb PACCHHTaH
Ha TpeNesbHO AOTYCTHMYIO MOIIHOCTB, TO OTKIIOUEHHe HArpy3kKH NPHBO-
JHT K paspylleHHIO TNbezoajieMeHTa. [103TOMY TNpeNesbHO ZOMYCTHMOE
HamnpsiKEHHE THTAHHS CJIefyeT DaccUHTBIBATL JJAS pEXKHMa X0JOCTO-
ro xoxa

Umnonr‘pn.non/bdaxylg Q'anb(b-

Ecin He yuHTBIBaTb KOHCTPYKLHOHHBIE NMOTEPH, TO MOXKHO NOAYYHTb
GOpPMYAH A5 NpefleNbHO AONMYCTHMO JuHeHHOH CKOPOCTH POTOpA

4Fn non€ _ 4Fy zon _ 470 gonC
mabcosoYS ~ mweosaZs T mcosa¥Yf

Un,gon =

rae Ty o — NMPEAesbHO JOMYCTHMOE MeXauHUecKoe HanpsikeHue; Z, =

=ab VPYIE—BOJIHOBOE COTIPOTHBJIEHHE OCHHJLISTOPA; p — IVIOTHOCTh Ma-
TepHaJa Tbe30T1ac THHL,

TakuM 06pasoM, NS 3aTaHHBIX YIJIOB @ CKOPOCTb 3aBHCHT TOJBKO
OT CBOHCTB MaTepHana ocuuuIsTopa. Ilis Tbe30KepaMHYecKoro Marte-
puana T13T-5 npemenbHas HUHAMHUECKAs NMPOYHOCTb HA Pa3pulB PaBHI
2,8-107 H/wm2 '[53]. PacueTHoe 3HAUEHHE Ug gon AR 3TOrO MaTepHana
paBHo 2,54 wm/c. TIpH npuametpe potopa D=1 cM COOTBETCTBYIOUIAS
9aCcTOT2 BPAIIEHHS COCTABMACT Ug pon/nD =81 c-1. .

JInsi TIOBBLIIEHMS MOWHOCTH Ha paay I1J1 Heo6xonuMo, H3MeHAd
IVIMHY OCUHJUISTOPA, OJHOBPEMEHHO YBeJHYHBATH HOMEp Molbl KomxeGa-
HH#, BO36YKAAEMBIX BIOJbL €0 JJIMHE. YBenHueHHe TOJIIMHB TPSAMO-
yroabuoro ocuHinsropa HIIJ Ges usMenenust AJMHHBI CBH3aHO ¢ Nepe-
XOHOM Ha GoJiee HH3KYI0O MOLY KoseGauHii u3rH6a, uTO TPHUBOAUT
K YMEHBbIIEHHIO K. 1. J. H TIOSTOMY HE BCCrKa ONpaBAaHO. YBenuyeHwne
WKPHHD OCUMANATOP2 TOBHIIAET MOmHOCTH [1JI, HO IIMPHHY MOMXHO
YBeJM4HBATL TONBKO JO ONPENEJEHHOTO Tpepela, NOcie KOTOPOro He-
OBXOAMMO YBEJHUHBATb TaKKe MAJIHHY H TONWHHY OCHNJIATOPA.

Ecnu BO3BYRHT> B OCUWIATOPE YIPYTHE BOAHH, PACIPOCTpPAHSIO-
mMMECH TO WHPHHe macTHHE (pHC. 39.@), To yBENHuYHBAH NJIHHY OCLHJ-
JIATOPA, MOMKHO 3HRUHTENbHO NOBHCHTL MomHocts [1JI. Jipyrum pee-
IHeM gBJISeTCH YBeJHUEHHe UHCJIA OCUMWIIATOPOB, KOTOpble Paclmonaralor
KaK B TJIOCKOCTH, NapasaelbHofl OcH BpameHus (puc. 39,6), Tak H
B TUIOCKOCTH, TepreHAHKYAspHol 3Tofi ocu (puc. 39,8). B-mocnenHem
Clyyae 3Ha4uTEIbHO TNOBHIIAETCH CTAaOHJIBLHOCTL MTHOBEHHON YacTOThI
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BpaleHHST U OLnOBPEMEHHO YBeJHYMBAeTCs 49acTOTa €e KoMeGaHHH, YT0
yJayuliaeT criaxKHBaHHe TIPH MCNOJb30BAHHH MAXOBHKOB.

[puMenenne HeckonbKux poTopos (puc. 3%,2, ) mosBodseT yBeau-
YHTb K. N. 4. OBHFATeNIA M 32 CYET STOTO TAKXKE YBEAHUHTL ef0 MOII-
HocTe. Kpome ToOro, ucnonpsoBaHue HeCKOMbKHX DOTOpOB MO3BOJISET
3HAYHTEJNLHO YIDPOCTHTL YCTPOHCTBO, B KOTOPOM mpuMenstercst 11J, B Tex
Cayqasx, KOTHa KaxAHHd H3 POTOPOB SIBASCTCH PabosuM; NPUMEPOM Ta-
KOTro ycrpofictBa sBAsieTCA SJIeKTPOOPHTBA. Ecnn Ha BTOpoM KOHIe

’

f

\\
2

€)

Prc. "39. Tbesosnekrponsrratent, 06ECTIeUHBAOIIHE YBETHYEHHE MO HO-
CTH Ha Baay.

OCUHJIATOPA YCTAHOBHTH BTOPOH DOTOP WJH HAKIOHHYIO TLI0CKOCTH
(pac. 39,2, ), 1o YBEJIHYUTCA COCTABJIAIOINAA H3THOHHIX KoJeSaHufi p
TPH HEKOTOPHX COOTHOLUGHHSIX MeXAy HOMEpaMH MOf NPOAOABHLIX H
H3THOHEIX KOJEGAHMA H3MEHHTCH Hamnpap/eHHe BPAIleHHS POTOPA.
Mownocre TT ¢ MoHoMOpdHEM OCIHIIITOPOM H3rHGHHX KOae6a-
Hul (puc. 33) Momxer 6uTH YBE/IHYCHE, eCTH OCUMIATOD CKAECHTb H3
HECKOMLKUX Tbesonanactud. OfHAKO 60Mee TeXHOMOTHUHBIM SBASNETCH Bbi-
UOJMHEHHE OCUMANATOpA B BHAe GpycKa co mensMs (puc. 39,¢). Ilis
YBEHUEHUS TIPOYHOCTH OCUMMAATOPA LIEAH TIOCAE HAHECEHHUS 37eKTPOLOB
S8THBAIOT KOMNAYHZOM. B Takmx KOHCTPYKNMAX B pasumx 3y6uax
OCLRIIATOPA MOXHO 3/eKTPHYECKH B036YXKIATh KOJeBanus pPa3HBIX TH-

nos. Mamenas ¢asy xosebanmuit OAHOTO H3 THNOB, MOXHO peBEpCHpO-
Batp [11.

28. HATPSIYKEHMUE NMUTAHMS nj

IMuranne ITJ1 M0XHO oCywecTBasTh OT npeoBpasosare-
Jleil HanpsiXKeHusi, co6pPaHHHX mo GecTpaHcthopPMATOPHEIM -
cxemaM. B aTom cayyae aBuratenm cjeiyer paccuHTLIBATH
Ha HampAXCHHS OT HECKONBbKHX BoabT Ao 300 B (3 3aBu-
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CHMOCTH OT HaNPSKeHHsl NePBUYHOTO MCTOUHMKA MHTAHMUSA).

B oTsinuMe OT 3/1eKTpOMArHHTHBEIX ABHraTe el BHIIOMHHTD
IIJ] Ha BBICOKHE HAMpPSKEHHS He NPeACTaBJSET TPYMHOCTEH.
st 5TOro MOXHO yMEHbATH NJIOWAAbL 3JEKTPOLOB, OCY-
IIeCTBJIATL YACTHYHYIO NeTOJNAPH3aLUHNI0 MaTeDPHama, HCTIO/b-
30BaTb MaTepHanbl C HH3KHM 3HaueHHeM Mbe30MOAYJIA da

e :
/)> ' s

5 Z

Puc. 40. Ilbe3osNeMenTH, paccyHTAHHBIe HA NOHHIKEHHOE HamnpsiXKeHHe
TIUTaHHS.

(Hanpumep, mbesoxepamuxy IITC-22). Pasuocs pesoHas-
CHEle YaCTOTHl TIPOROJIbHEIX H TIOTIepeYHBIX KONeBaHHH, MOXK-
HO B WIAPOKHX NpeleaX H3MEHATh TpebyeMoe HampsKeHHe
nuranus I11.

YBequuenue HanpsKeHHs Bo3GYKIeHUS JBUraTens 3a
CHeT yMeHbUleHHs Ko3(p(DulHeHTa 3JeKTpoMexaHuueckodl
CBA31 MaTepHana MOXKeT GHITb HCMOJB30OBAHO B TeX CAyUYasiX,
Korna nociefoBatesbHo ¢ [1J] BKJIIOYEHA HHIYKTHBHOCTD,
HeATpasu3ylomas BXOAHYIO €MKOCTb ABHraTensl. C VBEJIH-
q€HHeM HanpsikeHus I1Jl Heo6XxomuMmas HHIYKTHBHOCTD
o0blYHO BO3pACTaeT; KpOMe TOro, MOBBIMAIOTCH Tpe6oBaHuS -
K MEXBHTKOBOH H30J4LHH. Bce 310 npusogut ¥ ysennuenumo
Pa3MepoB KaTYUIKH, YTO 9aCTO 3acCTaBJSeT OTKa3aThCs OT
ee PHMeHeHHUs .

Hasi yMeHblleHUst eMKOCTHON CcocTaBasiouel: BXOJHOTO
conpoTHBReHHs T1J[ npu BK/ouYeHHH 6e3 HelTpasmayiomes
UHAYKTHBHOCTH [be303/eMeHT BHIOJHAIT H3 MaTepHaia ¢
BLICOKHM KO9(DOHUIHEHTOM 3JeKTPoMexaHHUecKolt CBS3MN.
[Tpn sToM adekTpoaw pacmosaraior Ha GOKOBEIX MM Top-
UEBLIX TPaHsX [be303/eMeHTa. PacmosioxeHHe 3/eKTpoioB
Ha TOpUEBBIX IpaHAX NO3BOJSET HCNOJMb30BaTh OAMH H3 Ca-
MBIX BBICOKHX KO3 ®hHIHEHTOB 3/eKTPOMEXaHHUECKOH CBA3H
MatepHasta ks;. Ecan npH sTOM HampsiKenwe, HeobXogHMOE
AJiA BO3OYKAEHHS IBHraTess, OKasblBaeTcs BHILIe 3a1aHHO-
o, To Ha TNbe303JeMeHT HAHOCAT KOJbLEBbie 3/1eKTPOLbI,
HO3BOMISIOMNE CHUSHTL HANpsKeHHe NHTaHHA (puc. 40,a,6).
Taxo#t T1 uenecooBpasto NPOEKTHPOBATL, HANPpHMED, A
peobpasoBaTesneil ¢ MHTAHHEM OT CeTH HampsxKeHnuem 220 B.

Noco6 yBeHYeHHS! HATPSKEHHS MYTOM YBeJHUeHHs Meix-
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Ly3JIEKTPOLHOTO TIPOMEXKyTKa TPUMEHUM [/ BCeX KOHCT-
pykuuit IIJ] He3aBUCHMO OT THIa ‘Bo306yxXmaeMeix KoJjeba-
Hufl. JI7s yMeHbUICHUS HaNpsixKeHUsl TUTaHusA Lesaecoobpas-
HO B036yxKaaTb KoseGaHusi Oosee BBICOKHX MOJ, TaK Kak,
yBeanyuBas pabouyo 4acToTy, MOXKHO CHH3UTh HaNpSXKeHHe
0o6paTHO NPONOPIHOHASBHO KBALPATy YaCTOTHI.

3) -

Puc..41. TTpe302neMenTH, BHNOJHeHHbE B BHAE CTYNeHIaTHX KOHLUEHTpa-
TOPOB CKOPOCTH.

CTpesxaMH NoOKasaHH BO3MOIKHHE NOTOXKEHHS OCH POTOpa.

PaguxanbHpiM croco60M yMeHbIEHUS HATIPSXKEHHS TTH-
TaHUS ABJSETCA BbIIOJHEHHe Mhe30371EeMeHTa MHOTOCIORHBIM
C NapaJJeJbHbIM coefuHeHHeM cJyoep (puc. 40,8). Pacure-
HeHHe MEeXIY3JeKTPOIHOND INPOMEXKYTKAa yMeHbINaeT Hal-
PsiKeHHe IPOTIoPUHOHAJbHO yucay cjaoeB. CoBpeMeHHAs Tex-
HOJMOTHSL [103BOJISIET H3TOTOBJAATL KepaMHUUeCKHe NhLe303Je-
MeHTH TosmHHoft 0,1 MM, uyTo oOecleunBaeT CHHKeHHE
Hanpsikenuss nuranus I1J1 B cumioBoM pexnme po 10 B.

s yMeHblleHUs HaNpPsKeHHs NMHTAHUS MOXHO TaKKe
PEKOMEHA0BATh Mbe309/JEMEHTH], BLITOJHEHHBIE B BUIE CTY-
MeHYyaThiX KOHLUEHTPATOB cKopoctn (puc. 41). OpHako wmc-
nosb30oBaHHe KOHUEHTPATOB YaCTO MPUBOANT K YMEHbIIEHHIO
nJjomagd KOHTaKTa OCUMIJATOPA ¢ POTOPOM H, CleloBa-
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TeJbHO, K yMeHbmeHHIO pecypca IT/1. ITosToMy ux mpume-
HeHHe yalme Bcero onpaBiaaHo aas 1] MougHocTbio MeHee
0,1 Br. Tak, HampuMep, KOHLEHTPATOp, MOKa3saHHHI Ha
pHc. 41,6, OBLT HCIIOIB30BAH B [1]1 yacoBoro MexanusMa; ero
pUMEHEHUE TO3BOJUI0 CHU3UTh HalPsKEHHE TUTAHUSA ABU-
rareqas go 0,1 B.

Ilpn Bo3OyxxneHun NonepeyHLx KoneGaHuii 3y6bsi CTy-
MEeHYaThIX KOHUEHTPATOB MOXHO PacCMaTPHUBATL KaK ILiac-
THHHI, KOHCO/MBHO (pHC. 41,a—e¢, 3) win mwapuupHo (pwuc.
41,0) 3aKpen/ienHble OTHOCHTENbHO OCHOBAHHS KOHIEHTPa-
TODA; NO3TOMY COrJ1acOBAThL HOMEpAa MOA HX NPOJOJIbHHX H
nonepeuHbX KoJebaHuil He mpexcraBasieT Tpyaa. OaHako
NPHMEHEHHe CTyNeHYaThiX KOHUEHTPATOPOB AJIsl yMeHbUIeH s
Hanpsixenus nurauus I1]1, paboraommnx B CHJIOBHX PexH-
‘Max (T. e. B pexXuMax, 6JIU3KHX K IpefesbHo JOTYCTHMbBIM),
Hele1ecoo0pa3Ho, NOCKOJMbKY TOT e 3((heKT AocTHraercs
IPHU UCMOJIb30BAHHH 6oJi€e NMPOCTHIX OCUUANATOPOB C MHO-
FOCJOWHEIME INibe3os/eMeHTaMu. OnpepeseHHble BO3MOXK-
HOCTH NIPeACTaB/IsieT HCNOJb30BaHUE OCUUIASATOPOB, BbITOI-
HeHHbIX B BHJe CTyIeHYaTHX KoHueHTpaTopos, aas PIT]] ¢
yIpaB/eHHeM N0 4acToTe. KoHueHTpaTOD He TOJBKO yBeH-
UHBaeT KoJeOaTebHYI0 CKOPOCTb KOHLA OCUHJIATOPA, HO H
BLI3HIBAT AONOJHUTEJIBHBIA CABHT (a3 KosnebaTenbHbIX CKO-
pocTeff B TMoONepevyHOM U TNPONOJLHOM HanpaBieHUSX (10
180°). B pesyabraTe B obiacty pesoHaHca ¢asa KoJeba-
TeJIbHHX CKOPOCTell MOXKeT H3MeHsThCH B Ipepenax oT 0 1o
360° u, crepoBaTenbHO, B YKa3aHHON 06/MACTH CYIECTBYIOT
JiBe 30HEBI C THPOTHBONOIOKHEIMH HaNPaBJeHUsIMH BP aLeHHS.

Myorne wuccienoBaTeNH NHITANACH YMEHLIUHTL HATPS-
XKeHUe NUTaHUA, UCHOMb3YS OCUHJIATOPH B BHAe HECTYyHeH-
-JaThlX KOHLEHTPATOPOB MeXaHHYecKoro Hanpsixkenusi |18].
Takue OCUMJJIATOPH, KOHUGHTPHDPYS HPOAOJbHbIE KOJe6a-
Husl, pacCeMBAalOT 3IHEPTHIO NomnepeuHblx KoseGauuii. [lpu
3TOM 3HAYUTENBHO yXYAIAIOTCH yCI10BUSA AJ15 POPMUPOBAHUS
HeOGXOUMBIX TPACKTODHUH [BHIKEHHS KOHTAKTHLIX TOYeK.
B pesynbrare cHuKaeTcst K. 1. 4. guratenedi, yMenbluaercs:
CTabHJILHOCTL HX PABOTHL H Cyaercsi moJoca pabouux uace
TOT. KPOMe TOro, 3HAUHTE/JbHO YCJHOKHAETCS H3TOTOBJEHUE
OCITHANSITOPOB.



Tnasa uertseprasn

SKBUBANEHTHBLIE CXEMbl NbE3OINIEKTPUUECKUX
ABUT ATENENA

29. SKBUMBAJIEHTHBIE CXEMbI MbE3O3NEMEHTA NMA
TIPU NMPOAOSIbHBIX U U3TMEHDBIX KOSIEBAHUAX

SKBHBAJICHTHAS 3JMEKTPHYCCKAR CXEMA MbE303JEMENTd, BHIIOMHEHHO-
To B BuJe OpycKa, B KOTOPOM BO3GYKAEHH NPOAOIbHbE Konebanus
(puc. 42,2), npexacraBaser cofOH IIECTHNOJIOCHHK, NOKa3aHHEM Ha
puc. 42,6 [13]. [TapameTprr 6pycKa H €ro 3KBHBAJEHTHOH CXEMbl ONlpe-
JeJA0TCA CIeAYOIUMMH GopMYynaMHu: /

BOJIHOBOE CONIPOTHBJICHHE

Z=qabgpc,
€MKOCTHOE CONPOTHBJIEHHE
Xor=a/bleTss(1—k2,);
KO3 PUUHEHT TPAaHCHOPMAUUH HIEANBHOTO TpaHcdopmaTopa
E
n,="bYydy;

NOCTOAHHAS paclpoCTpaHeHHs

Y=o Vp/Ylf.

3pech eTgs — AHIJMEKTPHUECKA NOCTOSHHAS MaTepHana; Ry — Ko-
3¢ dUIHERT MEKTPOMEXaHHYECKOH CBA3H.

Z,=Zth§£ Z’

Prc. 42. OkBuBAJeHTHAN CXeMa NBE30IIEKTPHUECKOrO OPyCcKa, B KOTO-
PoM BO3BYKAEHH NPOJOJBHBIE KOJeBaHHS.

OKBHBANEHTHAA 3JCKTPHUCCKAR CXeMa [hE303JIEKTPHIECKOTO Gpycka
¢ BO3GymAeHueM KoJseGannit usruba (pHe. 43,a), nonyyennas 10. A Ilei-
&0 [29] (KueBcKkHil NOMHTEXHHYCCKHH HMCTHTYT), NpeacTasjser colof
JAECATHIONIOCHHK CO CELYIONIMMH napaMerpaMH (pHC. 43,6):
jZy (ch k&l —coskl) (cos bl — ch kl —sh ki sin kl) R
2= (Ch BT cos kI —T) (sh & 4 sin AI) ;

iZs {ch kl — cos kl)? i
%2 (ch &l cos bl — 1) (sh &l & SIn k) *

Zz=
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jZy (chkl—coskl) (sin kl —shkl) -
k? sh &l 4 sin &/ ’
iZ, 2 ]
Zi="@ WA Tsinkl’

Z,=

jZ, chkl 4 coski—2
Zs="p “Swel ysmkl

N L ch bl —cos k! . abd ,; .
A TR A A
ka*h
Co=4e3ybl/a; Zy =——p— = pablysr;
’ < b1/ Zo 12sﬁw paSCaar
A © 4/ et
T Cgar? Cror = l?plel

3neck  Zo— XxapaKTEpPHCTHYECKOE MEXaHHYECKOE  CONpOTHBJEHHE
#3rufy; & — BOJHOBOE uHCIO; SE|; — KOMIOHEHTa MONATAHBOCTH IIPH
TOCTOSIHHOM  IOJTE; 5393 ~— AH2MeKTPHYECKAst IIPOHHIIAEMOCTb INIPH IO-
CTOANKOH HeOpMalUMH S; Cuar — CKOPOCTH DACIPOCTPAHEHHS BOJH
H3THOHHX AedopMannii; Co— 3MEKTPHYECKAA EMKOCTb 3aXKATOMO CTEPHK-
us. Ha pue. 43, 44 Q;, £z — CKOPOCTH NOBOPOTA KOHIOB CTEPXKHS; Uy,
Uy — nonepeuHbie CKOPOCTH KOHIIOB CTEPIKHA.

2

Puc. 43. DxpHBaneHTHAs cxeMa NBE303/IeKTPHIECKOrO 6PycKa, B KOTOpOM
BO36YyXeHn KoJieGauHs -H3ruba.

Cxema nostyueda pna cBOGOZHOM SumopGHOH nnacTHHE B mpexmo-
JIOEHHY, 4TO €e BLIBOAM! MOAKIIONEHs! K HCTOYHHKY HanpsxeHes U
M Ha KOMilaX IUIACTHHL AEHCTBYIOT NONepeunsie cHas! Fy H Fi, a Takike
MomMeHTol CHT M; H M, Kpome toro, NPeANONaranoch, 4To 3JEKTPHYE-
CKO® HANPAKEHHE SKBHBAIEHTHO MONEPeyHOR culle (MOMEHTY CHJb),
a TOK [ COOTBETCTBYET NONEPEYHOH CKODOCTH CeYEHHS U (CKOPOCTH INo-
BOpOTa MOTEpEuHOro ceuenHs ). Boio npuHATO, 4TO Amers>4b, rae
mar — JJIMHA BOMHBL KOJIeOaHHH H3r6a. Ha 5ToM OCHOBaMHH mce Mexa-
HHYECKHE HANpsKedHA, KpoMe Ty, ObUIM NPHHATH paBHHIMH nymo. He-
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CMOTDS HA TO, YTO 3JIeMEHTAPHBIH 00beM NbE30IEMEeHTa H3MeHSET CBOIO
¢opMy TOA ZneHCTBHEM MNONEpeYHHX CHJ H MOMEHTOB CHJI, Ipejrnojara-
J0Ch, UTO 3JIEKTPHYECKOe MOJle HAaNpaBJeHO MO TOJILHHE Nbe303JeMeHTa
H B Kax<blH MOMEHT BpPeMeHH OJHMHAKOBO 1O BCeMy 00bemy.

30. MPHHLUMIMNB NOCTPOEHUSA SKBUBASIEHTHBIX CXEM NA
€ NACCHBHbIM POTOPOM

IIpencraBHM OCUMJJISTOD B BHAE Ibe303JeKNPHYECKOH
HJ1aCcTHHEL ¢ 2eKTPoAaMH Ha GOKOBLX NMOBEPXHOCTHX. SKBH-
BaJIeHTHAs cXeMa TaKoifl NIAACTHHB NPH BO3OYKIEHHH IpO-
IOJBHBIX KoJebaHuj 6bla NPUBeseHa HA pUc. 42,6.

25 Z] Z/ Z.i

Puc. 44. DKpHUBa/NeHTHasi CXeMa
TNbE303JIEKTDHUECKOr0 6pycKa, B
KOTODOM BO36YXJeHsl KoXe6a-
HHst H3rH6a, npn M=M,=0.

CxeMa, COOTBeTCTBYIOUlas BO36YKAEHHIO H3MHOHLIX KO-
JebaHU#, noJydaeTca M3 CXeMbl, NOKa3aHHOW Ha puc. 43,6
B IPeANOJOXKEeHHH, uyTo MOMeHThl M, u My paBHB HyJO
(puc. 44). 1as ocunanaropa ¢ BO36YKAEHHEM TOMBLKO IIPO-
AOJBHBIX KoMeOaHui Nbe3o3TeKTpuyeckas AKTHBHOCTL IO
H3ru6y OTCYTCTBYeT H, CJe0BaTeNbHO, KoahduunenT TpaHc-
dopmauun N pasen HyJo.

MexaHu3m nepefayy ABHMKEHHS OT (€TAaTOPa K POTOPY
COOTBETCTBYeT MOAeNH, NOKasaHHo# Ha puc. 45,0 [28].
KoHTakTHas nJomanka npejicTas/iena TeJoMm /, Ha KoTopoe
AeHCTBYIOT TAHymas CHla cratopa Fy y CHJIA HOPMAJLHOTO
AaBJieHHsl (CHiIa 3alellsieHus cTaTopa ¢ poTopoM) Fa. Potop
Ipe/ACTaBJieH TeJoM 2, Ha KOTopoe aefiCTBYeT CHJIa HATPY3KHA
Fy=My/R, rie My — MOMeHT cuabl Harpyskd, R — paauyc
portopa. KpoMe Toro, B 30He KOHTaKTa ABYX TeJ AefCTBYyeT
cuna TpeHus Fpp, paBHag NpouspeneHno KoapHIHEHTa
TPeHHsl Ha CHJY 3aleleHus.

ITocTporm 3aBUCHMOCTb CKOPOCTH ABHNKEHHS Uy Teja [
OTHOCHTeAbHO Tesla 2 oT cuin F, ajif pas3iM4YHHX 3Haye-

76 °



HUil cuabl 3auemienuss Fs. [lonaras, uTo cusia TpeHus He
3aBHCHT OT CKODOCTH, TONYYNM CeMeflCTBO KPHBBIX, TOKA3aH-
HOe Ha pHc. 45,0.

[ToctaBuB B cooTBeTCTBHe cHile Fp 3JeKTpHYECKOe Ha-
TpsixKeHHe U, a CKOPOCTH Uy — TOK {, NOJYYHM BOJbT-aMIlep-
Hble XaDaKTepHCTHKH (pHC. 45,8) HEKOTOpPOro ympasase-
MOTO0 110 HaNpsKeHH!o HeJHHeHHOro conpoTuBaeHus (YHC).
Bxonnas xapaxrtepucruka YHC nokasana Ha puc. 45,e. Cme-

/:';(uJ)
&)
Yy F)l /32 ¢
52> 51
Frpof“;;wr A ¢
5) ’ s)

Puc. 45. Mojenb H XapaKTeDHCTHKH MEXaHH3Ma MepefauH ABHMKEeHHS OT
€Taropa K poTopy. i
Frpor F'ypop — CHIM, COOTEETCTBYIOWIME TPOrammIO Teda I.

Ilenns Tesa I B Hampap/ieHWH cHasl Fy He NPOHCXOMT.
Hamenenne 3HaKa 9TOH CHIH MPUBOAMT K OTPHIBY Teda [
OT Tena 2, YTO COOTBETCTBYeT GECKOHEHYHO GOMLUIOMY TOKY
npu Macce (HHAYKTHBHOCTH) Tesa I, paBHOM HyJo.

31. SKBMBANEHTHASl CXEMA NA C YrAIOM KOHTAKTA,
PABHLIM HYJIIO

[Teesosnexkrpuueckull dsuzarens ¢ naccusxsim poropom.
PaccmoTpum aBHratenb, B KOTOPOM THHYMmAS CHJIA 06yca0B-
JleHa TPOACJABHBIMH KOJEeOAaHUSIMH, a CHJA 3alelJeHHs —
KosieGaHusAMu u3ruba (pHc. 46,a). Tanymas cuia cooTBer-
CTBYeT 3JIeKTPHUECKOMY HaIDSIKEeHHId Ha OLHOH H3 MeXaHH-
I€CKMX CTOPOH SKBHBA/N@HTHOH CXeMbl NMbe303JEKTPHUECKO
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naacTaubl (cM. puc. 42,6). B cayuae, Korna Fy>Fpp> Fa,
Teso | HayMHaeT ABHraThCs ¢ yckopenueM. ITpu stom cuJa
F, ypaBHOBeIIHBaeTCst CHJIOA Harpy3KH M HHePUHOHHON CH-
J0# Fy=Fy+ Fu.

CaenoBaTenbHO, TAHYyIMAs CHIA (HanpsiKeHHe) o6y-
CIOBJIHBAeT ABHKeHHe (TOK), NMpHYeM CKOPOCTH Teja [ u
npoKnaaxu 2 paBHH. TakuM 00pa3oM, TOKH Ha MeXaHHYecC-
KO CTOpOHE IIeCTHNOJIOCHHKA # B HAarpy3ke OQMHAKOBHI,
YTO COOTBETCTBYeT TIPHCOENHHEHHIO HarPy3KH K BHXOIHBIM
3axumam A, B skBuBajeHTHol cxembr (puc. 46,6). Ha-
TpPy3Ka NIPH 3TOM BKJIOHAET B ceOs MHAYKTHBHOCTb, 5KBHBA-
JIEHTHYIO Macce poTopa.

HonycTuM, 4YTo COTPOTHBJEHHE HArpy3KH G6ecKOHeYHO
BeJHKO (poTop 3axar) H Fr>Fqp JIns Takoro pexuma Me-
XaHHyecKast CTOpPOHa 3KBHBAJIeHTHON CcXeMB HarpyxkeHa
Ha COTpOTHBJeHWe TpeHHs, T. e. Ha YHC. ¥YxazanHoe co-
IPOTHBJIEHHE NOAKJIOYaeTCsl NapaJsiieJbHO CONPOTHBJEHHIO
Harpysku. YmpaBJ/eHHe 3THM COTPOTHBJEHHEM OCYILECTBJI -
ercs TonepeyHoil cHMof Ha KoHUe ocuumisTopa. Ciaenosa-
TeJbHO, MEXaHHYeCcKast CTOPOHA 3KBUBAJIeHTHOH cXxeMb Gpyc-

I |zg|]

Puc. 46. KoHcrpykupa u sksupaienthas cxema ITJl ¢ yriom KonTakra,
PaBHBIM HYJIO. ’
I u I] — 5KBHBaNEHTHEIE CXeMbl OCUHJJIATOPOB, B KOTOPHIX BO3GYKAEHBl NPOAOTb~

HHe H H3rHGHMe Koneﬁanﬂa;_l’“ H ”Kp— OJIHBIE CONPOTHBACHUA MOTePb, CBA-

3aHHBIX C KpenuIeHHeMm OCHHAMATOPOB; Zp — CONPOTHBJIEHHE HarPy3KH.

Ka, B KOTOPOM BO3OYXKI€HH H3NHOHLe KoJeOaHHs (CM. pHC.
44), momxHa 6biTh NOAKAIOUEHA Ko BXogy YHC.

IIpu mocrosiiHOM cHle IPHXKHMA OCUMJAATOPA K CTATOPY
9KBHBAJICHTHASl CXeMa .COAEPKHT HCTOYHHK OCTOAHHOrO Ha-
npskendst Un, COOTBETCTBYIOUIErO YKA3aHHOH cHJe, H eM-
KocTb Crn, 9KBHBAJIGHTHYIO TOLATIMBOCTH TIPYXKHHLL. B 06-
IeM cayyae 9Ta eMKOCTb 3aMeHSeTCs KOMILIEKCHBIM COpO-
THBJIEHHEM, YUHTBHIBAIOWIMM MacCy M NOTePH B NPYIKHHe.

IToesosaekTpudeckuil deuzarens ¢ aKTUBHbIMU POTOPOM
u craropom. B Tl ¢ aKTUBHBIMH POTOPOM H CTaTOPOM CH-
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Jla 3alemyeHHs BO30yxKJaeTcs B porope; mnostomy YHC
CJHENyeT TPeACTaBJAATb B BHIE YeTHPEXTOJIOCHHKA. Bwec-
TO 3KBHBAJIEHTHOH CXeMbl OCLHJIATOPa C BO36YXKIEHHEM.
KoseGaHHi H3THOA TIPHHHMAaeTCs CXxeMa OCLHJIATOPA, B KO-
TOPOM BO30YXK€HbI PalHalbHble KoleGaHHS. B oCTaabHOM
SKBHBaJIeHTHAsl cxeMa [1/] ¢ akTuBHEIMH poTOpOM M cTaTo-
POM aHAJMOTHYHA PaCCMOTpPeHHON BHIE cXeme ¢ TAaCCHBHHIM
pPOTOpOM.

32. TPAHCOOPMATOP HANPABAEHMM CHA

epgas modeas, PaccMoTpuM cHcTemy Tpex cHa Fs, Fo, F'p, npHIo~
KEHHBIX B OZHOA TOuKe (pHC. 47,a). YCIOBHS HX DABHOBECHS HMEIOT
BRA:
Fq Fo

— o P
T sine’ Ff'_tga :

Fy

Ecan kamaoli M3 cHA IOCTABHTL B COOTRETCTBME 3JIEKTPHYECKOE-
HanpsKeHHe, TO 3KBHBANEHTOM YKAa3aHHOR cHcTeMb! OyIeT HAeaJbHbIE
TpancpopMartop (puc. 47,6). Hag TOro 4ToGh IpOBEpHTH YCIOBHE DaB-
HOBECHst CHCTEMDI, CBEAeM BCe HANPSXKEHUS K OMHOMY BXody (pHc, 47,8).

tga:] B R h
e 119
F
- o—

8)
K2
uy R g
uz
lll' K4 g
€e)

Puc: 47. Cucremn cHA, NPHMOKEHHHX K Oxnofi TOUKE, H HX 3JMeKTPHYe~
CKHe SKBHBAJEHTH.

B pesyabrate mosmyuMM TpH IApAVIENBHO COeTMHEHHBIX HCTOUHHKA oo~
HAKOBOTO HAIPSKEHHSA, DABHOBECHE KOTOPHX (OTCYTCTBHe TOKa) oOye--
BHAHO. EcH OTKMIOUHTL OT TpaHcpopmatopa ana HaNpsiKeHHs, HalpH-
Mep F/y u F,, To nanpsikedHe Fy Ha mxome TpauchopmaTopa Gymer-
HHAYUHPOBATL Ha €T0 BBLIXOAAX HANPAXEHHs F'y u F,, 4TO 9KBHBANEHT-
HO Da3JIOKEHHIO CHinl Fy HA ABE COCTABMASIOMHe.
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Bropas modeas. PaccMOTPHM CHCTEMY YETHIDEX CHJI, [DHJOKEHHBIX
B OnHOH TOuKe (puc. 47,2). Eciu B Tako# cHCTEMe B YPaBHOBELIEHHOM
COCTOSIHHK HE3aBUCHMOH sABJseTCA oaHa cuaa (Hampumep, Fo), TO 3Tol
<uJie COOTBETCTBYeT GECKOHEYHOe MHOXKECTBO 3HAUEHHH CHJa IO 3ajaH-
HHM HanpasjeHdsaM. ClenoBaTeNbHO, CHCTEMY 4eTHPEX CHJ HEb3sl Hpel-
€TaBUTb B BH[ie ONHOTO HAEANbHOro TpaHchopMaTopa, KoahPUIMeHTH
TpaHchopMallid KOTOPOro 3aBHCAT TOJALKO OT Hampasaewuit cun. [To Toft
e [NpHYMHE HeJb3sl OJHO3HAYHO pAa3JOKKTh ONHY CHIY MO TPeM Ha-
IIpaBJeHUsIM, DACHONOXEHHBIM B OIHOH NJOCKOCTH. ECTECTBEHHO, YTO
HEB03MOXHO OCYUIECTBHTb M COOTBETCTBYIOULYIO 3JIEKTPHYECKYIO aHa-
JIOTHIO.

1 ) [ e}
r”
Zip || ; 1z |]
fo T o 2
A K3 Ky K2
L 2 L] " L]
Fu
Zy Z
4
G ,
o YHE
F Z 5
a) L7 n )

Puc. 48. IxpHBanenTHas cxeMa [1J] ¢ yrioM KOHTAaKTa. He paBHHM 0
o 90°

JIONyCTHM, YTO NPHAOMKEHB! [Be He3aBHCUMBIE CHJN, HanpuMmep, Fo
H F'y (puc. 47,0). Ose xpyrde cutm Fz u Fg, onpegensieMsie COOTHO-
IeUUSIMH ‘
Fs=Fysina+Fytgasina;

Fz=Fqycos a—F'pcos a/iga,

YpaBHOBEWHBAWT CANW Fo B F/y HIM SBJAITCA PEAKUHAMH ONOD HJH
Harpysk. ’
~ IlocraBuB B COOTBETCTBHE CuJaM 3JIEKTDHUeCKHe HANpPsKeHHH, NO-
JyuuM:
s = Ryuy+kotty;
u5=u4=k3u1+k4u2.

STHM COOTHOIIEHHAM COOTBETCTBYET CXeMa, [ToKa3aHHas Ha puc. 47.e,
e ky=1/sina; ky=1/tgasina; ky=1/cosa; ky=tg a/cos a.

PaccMorprM Tenepb 3ksuBaneHTtHylo cxeMy ITII ¢ yrioM KOHTaKTa,
He pasHhIM O u 90°. IlpeanmonoxxuM, 4TO OCUHJLIATOP BbIMTOJHEH B BHAe
TPAMOYTONBHONR INACTHHLI, B KOTOPOH BO36YXAEHH MPOAOJbHHE BOJHBI
(puc. 48,a). Ins papHOBecHsi Heo6X0auMO, yTOOH paBHOAEHACTBYHOIAS
<cu1 Fo, F'o, Fu 1 F, 6B paBua HYJIO.

DJIeKTPHUECKHM 3KBHBAJEHTOM TaKOM CHCTEMH CHJ, KaK Onllo mo-
Ka3aho BHIle, SBJAITCA ABa uieanbHuix rpaHcdopmaropa Tpy u Tp,
80 h
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(puc. 48,6). Ilpu nocTpoeHud sKkBHBaNeHTHOH cxems! I1J] X o6MOTKaM
TpaHCHOPMATOPOB CIeLyeT [IPUCOEIUHHThL IKBHBAJEHTHBIE MHOTONIOJIOC-
HHKHY OCLH/VIATOPOB NMPOJONBLHAEIX M H3THOHEIX KOJeGaHMI, KOMIMIEKCHEIe
COTPOTHB/IEHHS HArpysku H potopa Zy M Zp, a Takxke YHC. Ha stopoit
MEXAHHYECKOH CTOpDOHE KaM(IOr0 MHOTOTOMIOCHHKA HEeOGXOOHMO BKIIO-
YT KOMILJIKCHO® COTIDOTHBJEHHE TNOTEPh Ha KpemneHde (Z'yp, Z7xp).
Ha Bxone YHC BKAKYAIOT HCTOUHWK HATIPSIKEHMS, SKBHBANEHTHOTO CHJe
npuxumMa Fu, H KOMIIEKCHOE CONPOTHBJECHHE MPHKHMA Zg.

OnucanHble NPHHUMIBL MOTYT GBITh HCMOMBL3OBAHB NPH TOCTPOEHHH
SKBHBAJICHTHRIX CXeM JIIOOWX KOHCTpyKuuii I1[], B KOTOPHX MNPOHCXOLHMT
B3aUMONEHCTBHE IBYX B3aUMHO NEPNEHIMKYIAPHHX KOMeGaHHi.

Fnasa natas
.

U3MEPEHME MAPAMETPOB NbE3OINEKTPUYECKHUX
ABUTATENEA M UX NUTAHME. NPUMEHEHME N4

33. U3MEPEHME NAPAMETPOB N

Hameperue momenta u cxopoctu epauyenus. Ilo cpas-
HEHHIO C 3JIeKTPOMATHHTHBIMH MHKpoxBHrateasimu [1]1 pas-
BUBAIOT GOJbIIHE MOMeHTHl Ha Baay. [1osToMy Bhmyckae-
MBI€ [POMBIILIEHHOCTHIO MOMEHTOMETPHE! He MPHUTOXHLl IJIS
H3MepEHHs MOMeHTOB Ha Baay I1J]]. ABtopamu 6bla paspa-
Gotad npu6op (puc. 49) xas uaMepenns MoMeHToB 0T 0,1 o
100 H-cMm, comepxawmuii nuck M3 MarHHTOMSITKOTO xefe3a
I, K KOTOpOMY 4epe3 (eTPOBYIO TPOKIALKY NpHXKHMaeTcs
aMOMHHHEBBIH pHcK 2. Ha ocu pucka ycrawossen rpys 3
CO CTPENOUHBIM yKas3aTereM MoMeHTa 4. 3a aMiOMHUHHEBBIM
AHCKOM HaXOAHTCS MOCTOSTHHBIA MAarHuT 5, KOTOPHH ¢ mo-
MOL1bI0 BHHTOBOH Mepefauyd 6 MOXKHO TepemellaTh BAOJb
ocn MoMmeHTOMerpa. JKeseswelf nHCK CBOGOIHO mnepeme-
iaeTcss BAOJMb OCH H, TIPHTATHBASICh K NOCTOSIHHOMY MarHH-
Ty, NpHAHMaeTcs K aJJOMHHHEBOMY JIHCKY C CHJIOH, KOTO-
pas teM GOsiblie, 4EM MEHDLIE DPACCTOSHHE MeXIy Kejes-
HBIM NHCKOM H MarHHUTOM. [lepeMemiasi MarsHT, MOXKHO
B IIHPOKHX NpejieslaX H3MEHATb MOMEHT HAarpPy3kH Ha Basy
IBHTaTeNst. YBeNHYHBAS 3TOT MOMEHT H N06HBasich OCTa-
HOBKH NBHraTefsr, ONPEENSIOT ero npeieJbHBEl MOMEHT.

Hast ncenenosanus T1J] mpuMensercs cremn, KOTOpPHIH
obecreunBaeT BO3MOXHOCTb YCTaHOBKH poTtopa sn1060H KOH-
CTPYKUHH, a Takxe BO3MOXHOCTb MepeMelleHHst OCIIHJ/IJIS-
TOpa ¥ M3MeHeHHs yrsia ero KOHTakra ¢ poropom. Ilpeny-
CMOTPEHO YCTPOHCTBO JJIs1 PETYJIHPOBAHHS H H3MEPEHHS CHIIH
MpHxKuMa. F3MepenHe 4acTOTHI BpamleHHs Ha CTeHAe Ipo-
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H3BOJHTCH C MOMOIIbI0 GECKOHTAKTHOTO HMMIYJbLCHONO HAT-
YHKa ¥ IHGHPOBOTO YacToTOMEpa.

Hamepenue sarexktpuweckux napamerpos. CxemMa H3Me-
pPeHHS 3JeKTpHuecKux mnapaMerpoB [IJ]l mnokasana Ha
puc. 50. Bonbrmerp V) (tuma C-50) npennasnaued mjis Ua-
MepeHHss HanpsaxKeHus wa I1J1. Boabr™erp V, (tunma B3-3)
BMeCTe ¢ KaquOPOBAHHEIM CONDOTUBNEHHEM R, CIYXKHT . AMAS
H3MepeHHs TOKa ABUTATEJNS.

Puc. 49. Uamepnrenp momenra. PHc. 50. Cxema n3Mepenus 3JeKTpPH-
yecKHX nmapamerpos I1JI.

CuBHr (a3 Mexny TOKOM H HalpsXKeHHeM H3MEepPsioT
¢ noMombio ¢pazomerpa ¢ (Tuma P2-13). IpaBmiit Ha cXe-
Me BXOx ¢aszomeTpa nopkgoueHus K nend RsCy, RyCs, R3Co,
C NOMOIIBIO KOTOPOH OCYLIeCTBJAWOTCH [EJIeHHe Hampsixe-
HHsi nuTawusi T1J] ¥ cpBur ero mo ¢ase npumepHo Ha 90°
Yros cuBura peryaupyiooT ¢ MOMOLIbIO NEPEMEHHOrO KOH-
neHcaropa Cs. JleBbll BXom ¢hazoMeTpa NOZKJIIOUEH K BHI-
Xomy BoJIbTMeTpa Vo yCHJIHTEJNbL 3TOTO BOJbTMETpPa H3Me-
HeT pasy Hanmpsikenus Ha 180°.

Hanpsxenue Ha npaBoM BxoJe (asoMerpa ABJSETCH
OMOpPHLIM; ero a3y yCTaHABJHBAIOT NPH KajuGpOBKe cXe-
mu. Kami6poBky ocyuecTBasior chexpyomum obpasom. Ha
pabouefi wactote I1]] nmepexmioyaTens [I; ycTaHABJAHBAOT
B IIOJIOXKEHHe 2, B pe3yJbTaTe Yero BMeCTO ABHraTens MOJ-
KJao4aeTcss KajuGpoBoYyHOe conpoTHBJeHHe Ro. IIpu 3TOM
TOK B M3MeDHTEJIbHOH cXeMe HaxOLWTcs B (aze c Hamps-
XKeHHeM, a obmuit caBHr (a3, GHKCHPYEMEH (HasoMeTpoM,
pasen 180°—90°=90°. C nmomompbio KoHaeHcaTopa Cy cTpE-
Ky dasoMeTpa ycraHaBiuBaiwoT Ha otMeTky 90°. Ilocre sTo-
ro nepexniooyarens [I; nNepeBonsiT B nosoXenHe | M BMECTO
CONPOTHBJIEHHST Ry MOAKJIOYAETCS 3TAJOHHBIR KOHJIEHCATOP
Ci. B pesyabrate capur ¢a3 okasniBaeTcs paBHBIM 180°—
—90°—90°=0. [Tokasanue dhaszomerpa MOKeT GbiTb OTJIHY-
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fiblM OT HYJIst B TOM cJy4ae, €ClIH B CXeMe HMeeTCs HecKOM-
NeHCHPOBAHHAS DPEaKTHBHOCTb, KOTOpas fNOJXKHAa OHITh
ycTpaHeHa. ’

Hamepenne napamerpos [1J] npousBoAHTCS B A0J0XKe-
HHM 3 nepexouarteas [1;.

[Ip¥ HcnoOAb30BAHHH ONMHCAHHOA METOLHKH MOTPELUHOCTH
H3MepeHuss napametrpoB IIJ] cocTaBasiloT: 1Jsi MOMeEHTa
Ha Bany 2%, nas ckopoctu 0,1%, nyis HanpsKeHus muTa-
uust 0,5%, nas toka 2,5%, aas cuBUra a3 MeXay TOKOM
H HanmpsKendem 19.

34. UICTOYHUKKU NUTAHMA N

B xauectBe ucroudukoB nuraHus [1]] ucnoabaywoT npeo6pasoBaTeH
MOCTOSIHHOTO HAMpSXKeHHsl B IePeMeHHOe HanpsiKeHue YJAbTPa3BYKOBOH:
yactoTsl. [lpeo6pasoBatenu HanpsikeHust (ITH) wmoxHO xaaccudHuupo-
BaTh 110 CXeMe, MOKa3aHHOH HA puc. S5,

[Tpeo6pasoBaTeny HampAxeHUs, B KOTOPHIX CUTrHAl 0GpaTHOH CBA3H
CHuMaeTCsl € OCUMAIATOpA, CAeAAT 33 u3MeHeHHeM ero pe3oHaHCHOR
yacToThl. DTH Npeobpa3oBaTeny, NpuMeHsieMble /151 BO30YKIEHUA NMbe30-
3NeKTPHYECKUX TpaHcdopmaTopoB, omucannt B [23, 30]. PaccMoTpuMm
0COGEHHOCTH MX BBIMONHEHHMS IPY UCMOAb30BaHuM aasf nuranus [1.
OTHOLeHMe BXOJHOTO AKTMBHOIO CONPOTUBJEHUS K €MKOCTHOMY B [BH-
raTeldX C HeBEICTYMAwpomiell NMPOKIafKOH CyLIeCTBEHIIO BhILIE, YEM B TPAHC-
dopmartopax. [TosToMy st HUX HCMOJB3YIOT NMPEMMYULECTBEHHO KOMITEH-
CUPYIOULYI0 HHAYKTHBHOCTb, BKJIOUEHHYI0 NOCICAOBATENLHO CO BXOLOM
IBuraTens. B pesynbrate snexTpomexauuyeckasi oOpaTHasi CBSI3b 3HAYH-
TenbHO ocnabnsieTcs, MOCKOJBKY H3MeHeHHUs MHIYKTMBHOCTH CMeLlaioT
6anaHc a3 Mo yacToTe Y, CICAOBATENbHO, BAUAT HA uactory 1.

HsMeHeHue peakTHBHOro BrojHoro compotuBidenuss I1J[ B reueHHe
onHoro oBopora orcaexuBaercs reneparopom [TH. B pesyasrare uacro-
Ta reHepaTOpa HeNMpPepLIBHO M3MCHAETCA B HEKOTOpO[l MoJoce, XOTopas
4acTo OhIBAeT IDHMPe MOJOCH OeCWYMHGH paboint gBuratens. 3T 0cCO-
Gennocry I1J orpaHuuuBanT o6aacte npumcucHus ITH c¢ anexrpomexa-
Huueckol o6paTHO# cBA3bi0. O6BIUHO Takuc npeobpa3oBaTeny HUCHOJb-
3yi0T AAS NMUTAHWA ABUraTetefi ¢ BLICTYNalolleH NMPOKAaAXOf H B Tex .
ciyuasix, Xorna TpeGOBaHUSA K MOUIHOCTY HA Bany U X K. M. A. SIBJAIOT-
¢ BTOPOCTENEHHBIMH (HAMpHMep, B uACOBBIX [BUraTeNslX, MPOUIPHIBA-
Tensix).

[peobpasoBaTeay HampskeHus ¢ 3leKTPOMexaHuyeckoll o6parTHOR
CBA3BIO MOTYT ObITh BBIMOJHCHB! B [BYX Bapuautax. HauGosee 1iMpOKO
M3BCCTHB! NMpeofpasoBarteail € TPaHCHOPMATOPHOH 0OpPATHOM CBA3BIO.
Ina ux upuMeHedusl OCUMJIATODP NOJXKEH uMeTh opuH (puc. 52,0, 6)
Hau 1Ba (puc. 52,8) anckrpona obparHoil csizu. O6suno B TTH ¢ onHEM
37eKTPOLOM 0BpaTROi CBSI3U Harpyskoit Tpansuctopa T sBJAETCH AKTUB-
Hoe JuHeHlHO® uaM  HenuHeflHOe  CONPOTHBJIEHHE, WHAYKTUBHOCTh
(puc. 52,a), TpancdopMaTOp HAK YNpPaBAsCMBI KAOy HA TPaH3UCTODE
ILpyroii NMpOBOAUMOCTH [30f B cxeme, nokasaHHO#l na puc. 52,0, mpu-
MeHeHO HOBOE pellleHue: Mexjy TtpaHsucropamu Ty u T, BKMoueHa
HHayKTUBHOCTH L, paBHas [00—500 MkI'H. DTa HHAYKTHBHOCTbL 3anacaet
SHEPruIo LM Paspsije eMKOCTH MbC303EMCHTa N0 LeNH: MbC303MTEMEHT —
L — orxkpuiteifi Tpauaucrop Tp. [locne Toro, Kak ykasanusiit TPaH3uCTOD
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C anexTpoMsxa- C sagavupu re-
HAYBCKOH OCparHoft HepaTopou
CBA3BH
C rpsucyopuatop| {Co cBABBD 10 C OTZ8NbHNM e~ g°§:§;§S§SS°g’
HOM CBA3LD TORY HepaTopoy yommaTeneu
MOWHOCTH

cm | oo m

Puc. 51. Knaccuduxauus mpeobpasopatenell Hanpsxenus (JY — momon-
HHTe/IbHHI{1 YCH/HTENb MOLIHOCTH).

ol

8) T 3 2)

Puc. §2. Cxemni [TH ¢ ssekTpoMexannueckofi 06paTHOH CBA3DIO.

3aKpbIBAETCA, TOK KaTywkd L TPOXOZHT mo nens: AHOA M — iepexon
6asa — smuTTEp TpaHsHcTOpa Ti; NPH 3ToM TpausucTop T OTKPHBaeTcs.
Ynpasnenne ABYMA ONHOTHIHHMH TPAaH3HCTOPAMH OCYUIECTBISETCA Ges
cornacyrouero Tpancdopmartopa. B ITH ¢ IBYMS 3JleKTpogaMH obpaTHOH
CBA3H (pHC. 52,8) HanpsxeHWe O6DATHOHN cBA3M MONepeMeHHO BXJIOYAeT
H BBHIKJIIOYaeT TpaH3ucTopu Tp u Ta.
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B pacemoTpenHmX Bume npeo6pasoBaTedsiX YCHAMTENb MOLUIOCTH
SBJAETCA OJHOBPEMEHHO M YCHIHTENeM TOKa B ielid o6paTHOR CBA3H.
Takoe pemcuue npiieMaemo aas 1 ¢ vuskum nanpsixeleM Bo3Gyu fe-
HHA. s ABHratedefi ¢ HampskeHHeM Bo3Gyxpenus seie [0 B Brixoa-
HOE COMpPOTHBJ/IeHHe CeKUMH OOpPATHOA CBsI3H He COTMIACYCTCS € BXOIHBIM
fONPOTHB/EHHCM YCHAHTENS MOIHOCTH. B 3THX cayyasix HCOOAb3YIOT
JOTIONHEHHBIe cOorjacyionide 3ncMcHTH (pHe. 52,2). Jlas cornacosarus
8 1enmsx oOpaTHOA CBH3H HapAAy
€ 3JIeKTPOMArHHTHBIMH MPHMEHSAIOT |
Ibe303JleKTpHdecKHe TpaHcdopmaro-
pa [23, 30].

B TIH ¢ ycunurenem ToKa
(pHc. 53) HOBBIM sBASeTCS MHTaHHeE
3TOr0 YCHJMTENs TaKXKe H 3HeprHei, []
HaKOMJMeHHOof B KaTyLIKe HEAYKTUB-

HocTH. Takoe peluerte Mo3BoJseT 110-
BHCHTb K. M. A. [TH, ymennwnTts ero
pasmepsl H CTOHMoCTh. Mcrnonnsosa-
HHe MHOTOC/JOHEBIX Mbe303JIeMeHTOB, _
a TaKxXe JBYXCIOMHHX ¢ Da3/iHYHOR o— T
TOJNIHHOK cJloeB {cM. pHC. 40,8)
CHHMaeT BOMDOCH] COIJIACOBAHHA Ie-
nefi ITH ¢ npBurarenem. Puc. 53. Cxema TTH ¢ ycrauTe-

Mpu npoektuposaruy IIH ¢  gjem Toxa K WHIYKTUBHBIM Ha-
TpaHCPOPMATOPHON 3TEKTPOMEXaHU-  KoMNjeHWeM 3HepTHH.
yecKo# 06paTHON CBi3bl0 HeobXOaHu-

MO YYMTHIBATh, 4TO npeobpasoBaTelib

MOXeT B03OyAHTLCA Ha YAaCTOTC MapasHTHOH MOJH KoneGauuil, s
TOro 4to6nl BO36yAHTL OCUMJATOP HAa HeoOGXOJHMOH uacroTe, CJACAYeT
IPaBUJIbHO PacCYHTaThb ero pasmepH, GOpMY, TUIOILAAL W pAacloJiOKeHHe
3MEKTPO0B 06PATHOI CBA3H, a TaKKe HCNOJb30BaTh (GuabTpel [23].

O—4
+

35. MPEOBPA3OBATENIb HAMPSYXXEHUA C OBPATHOW CBA3bLIO
no TOKY

DKBHBAJEHTHOH cxeMOH JABYXMOJIOCHOIO OCHHJIIATOPA
ABJISETCH NMOCJEAOBATENbHO-TTAp aieNbHEIH KOHTYP Cs, Ly,
Cyw, Rw, Ru (puc. 54,a). CompoTnsieHHe TaKOro KOHTypa
Ry (puc. 54,6), a cJelOBaTesNbHO, H TOK uepe3 OCLHILISA-
TOp 3@BUCAT OT YACTOTHI.

Ecsnn B uenu 06paTHOH CBSI3H HeT JONOJNHHTENBbHOH peak-
THBHOCTH, TO GajaHc (a3 HacTylaeT TOJBKO Ha 4YacTOTaX
pesoHaHca fp H aHTHPe30HaHCa f,, KOrja CONpPOTHBJEHHE
OCHHJIATOPA fABAAETCA aKTHBHBIM. Eciu mpuy 3TOM ycJo-
BHe GanaHca aMINIMTYL BBINOJHsieTcst TOJbLKO B OKpecTHOC-
TH YacTOTH pe30HaHca, TO cXema BO3OYNHTCs Ha 4acTOTe
fp u Gymer clAeauTh 32 ee H3MEHEHHEM.

ABTOpHl TPENJOKHIH OCYILECTBIATL BO3OYKAEHHUE Mbe-
303/J1EKTPHYECKUX YCTPOHCTB CHrHA/NOM OT 3JeKTPOMEXaHHu-
yeckod cBsian mo Toky [31]. DTO mno3BONHMIO, HCIONB3YS
co3naHHbie B KHUeBCKOM MOMHTeXHUYECKOM HHCTHTYTe KJIO-
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YeBbIe YCHJIHTENH ¢ HHAYKTUBHLIM HAKONJEHHEM 5Hepruy,
pa3paboratb npoctele cxemel ITH (eM. puc. 52,6, 53) c nu-
TaHHEM OT MOBBINIEHHOTO HANPAXEHHA, B TOM UHCAE H OT
ceTu Hanps:KenueM 220 B u wacrortot 50 T'u (puc. 55).
B ykasanubix npeoGpa3oBaTeisix BK/IOUEHHE TPAHIHCTOPOB
OCyIIeCTB/ASICTCSL ~ TOKOM  CAaMOHHAYKUHH.  TpaHsucTop

Puc. 54, DxBHBazeHTHAas cXeMa IBYX-
NOJIIOCHOr0  OCUMANATOPA (a) Y ero ya-
CTOTHAS XapaxTepHCTHKA (6).

C, —emKkocTb  Tne3osnementa; L, C,.
RM—HHRYKTHBHOCTI:, €MKOCTh H CONpPOTHB-

I
L)
=

i_ —=—# R, —CONpoTHBNEHHe, 3KBHBAJEHTHOE  €ro
a

R, | 7Nledue,  SKBUBAJIEHTHLIE COOTBeTCTBYIOWUM
L MeXaHHUeCKHM napaMeTpaM nbe3odleMeuTa;
1
’ f;J Harpyske.
o) 8)

(cM. puc. 53) muTaerca HanpsixkeHueM KoupewcaTtopa C.
DTOT KOHIEHCATOP MNOjp3apsiKaeTcs Pas3psiHBIM TOKOM eM-
KOCTH nbesosjeMenTa [1]1..

B npeofpasosatesne, cXxeMa KOTOpPOr0 TOKa3aHa Ha
pHc. 55, konpencatopsl Ci, C; W KaTYIIKH UHIYKTHBHOCTH
L, L, ofpasyoT ABa HH3KOAQGPOTHHIX MOC/IEL0BATEIBHO

Puc. 55. CxeMa TIH ¢ nurauwem oT
CeTH HanpsxeHuem 220 B.

CO@IMHEHHBIX KOHTYpa, HMEIOmHX AKTHBHOE CONPOTHBJIEHHE
Ha pabodell yacToTe. DTH KOHTYpH HCKJIoualT B03GyXie-
HHe KOoNeGaHui napasuTHBIX Mo, i
PaccMatprBaeMble npeoGpasosaTesiH MOFYT paGoTaTh
KaK ¢ KOMNeHCHpylomell MHAYKTHBHOCTbIO Ha Bxome I1]I,
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Tak U Oe3 Hee. KoMmnencupyiomas HHIYKTHBHOCTb CMellaeT
6anaHc da3 no yacToTe H NO3ROJsET BLIOpATL pabouylo yac-
TOTY B J:060i TOYKe B OKPECTHOCTH pe3oHaHca OCHHJIA-
TOpa; KpOMe TOro, OHa obecrneyHBaeT KOCHHYC yIJa MOII-
HOCTH, paBHBIH enunHie. MHykTHBHOCTH MaJsorabapHTHEIX
apoccenelt L) — Ly cocrasnsier go 0,5 mI'H. Jag nuTaHus
ITJI OT HH3KOBOJLTHOIO HCTOYHHKA OBIJIH pa3paboTaHbl
cxembl I1H, onHa u3 koTOpHIX mokadaHa pHc. 56,a. B aro#

AT

a) 8)

Puec. 56. [Ipraunnpansnas cxema ITH ¢ o6paTHOR cBsisbio WO TOKY.

cxeMe 4YeTHIpexnoJiocHHKa Y npepcraBasier coGofi Nbe3o-
3JleKTpHUeCKHH Tpanchopmarop (pHc. 56,6) HIH 3jeKTpo-
MaTrHHTHHIA TpaHchOpMATOp M JBYXNOJIOCHHIA nbe30sie-
MeHT (puc. 56,8). B ofoux ciyuasix nbe3osseMeHT BbIIOJ-
HsieT QYHKIHY GHIbTpa, 3ajgamomero 4acTOTy reHeparopa.
DTOT Mbe303JeMeHT U3TOTABJIHBAIOT H3 TOr0 Xe MaTepHasa,
4YTO H Nbe303JeMeHT OCHHJIJATOPa, U YKPeIJsioT Ha KOp-
HAyce nBHratesns. B pesysabTarte ocyuiecTBJisieTcsl OTC/IeXH-
BaHHe H3MeHeHHs dacToTe IIJ] NMpH H3MeHeHMH TeMnepa-

TypHI,

36. NPEOEBPA3OBATESIb HANPXKEHUA C 3A[AIOWMM
TEHEPATOPOM

B TIH ¢ 3apatomuM reHepaTopoM 4acTOTHO3adaollel
LEnblo SBJSAETCA NOC/AEN0BATENbHBIA -KoJefaTeNbHBI KOH-
typ LC (puc. 57,a) uau aByxnosiocHbulfl nbe3osjieMent [73
(puc. 57,6). CoBMelieHHe reHepaTopa ¢ yCHJHTeJeM MOLI-
HOCTH 3HAUHUTe/JbHO YNpOLIaeT CXeMy; OJHAKO IPH 3TOM
B YaCTOTO3aJai0llyi0 Lenb BHOCHTCS HEKOTOpas nepeMeH-
Has peaKTHBHOcTb co ctopoubl [IJ]. B peaysbrate BO3HH-
KaioT GIYKTYalHH YacTOTH reHepaTopa, YTO OrpaHHYHBaET
NpHMeHeHHe TaKHX CXE€M B YCTPOHCTBAX C MOBHILIIEHHBIMH
TpeGOBAHHAMH K CTAaGHJIbHOCTY MIHOBEHHOH 4acTOTH Bpa-
H.LEHH.;I_:
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Anexrpuueckylo cpasb J1J] c.3anammuM reHepaTopoM
MOXXHO YMEHbIIHTb, BKJIIOUHB MEXTYy HUMH YCHJIHUTE]b MOIIL-
HOCTH. DTOT yCHJAUTEJb MOXeT ObITh BHIIIOJHEH MO [BYyX-
TaKTHOH cuMMeTpuyHod (puc. 58,a) MM HeCHMMETpHU-
HOil monyMmMocToBOH cxeme (puc. 58,6). B' mosmymocroBoit
cxeme TpaHsucTop Ty paccemBaeT HECKOJbKO OGOJbBIIYIO
MOIIHOCTb, ueM TpaHsucTop 7o Ecud mpepensHO AOTyCTH-

[

Pre. 58. Cxemut ITH ¢ yCHIHTENAMH MOULHOCTH.

MaA MOIIHOCTL TpaHsucropa 7T; Hejgocrartouna, To I1]]
BKJIOYZIOT TaK, KAK NI0OKa3aHo Ha puC. 58,6 MyHKTHpOM.
Takoe BKJIIOYeHUWEe [eaaeT YCHJAHTENb MOIUHOCTH CHMMeT-:
PHUYHBIM OTHOCHTEJNEHO MCTOUHHKA TUTAHMUS.

B cxemax ¢ TpaHcOopMaTOpPHBEIM BBIXOJAOM YCHJIHUTEJS
MOIIHOCTH TpaHCPOPMAaTOPB BBEINONHAKT Ha (GeppHTOBHIX
gepaeynukax tumos 000 HM, 15600 HM, 2000 HM. Orwo-
INeHHe YHCEJ BHUTKOB OOBIYHO BHIOHPAOT He MeHbIAM 15.
YMuOXenHe HaNpsKeHHst OIPUMeDHO B 5 pa3 OCYLIECTBJS-
10T ¢ NMOMOIIBIO MocjefoBaTenbHoro KouTypa LC (puc. 58,6).

CxeMbl ¢ TpaHcHOPMATOPHBHIM BHIXOHLOM OOBLIYHO NpH-
MEHSIOT B TeX CIyyasX, Korga AJjs [HT@HHS HCMoJb3yer-

83



Cst HalpsiKeHHe flOCTOSHHOrO Toka, mewpuiee 19 B. Mg
HanpsxeHuH Bulute 20 B mpumenenHe Takux cxem orpamu-
UHBACTCS MApamerpami TPaH3HCTOPOB, KOTOPHIE [OJIKHB
HMeTh paboyee HanpsKeHde MEXAY KONMEKTOPOM U SMHT-
Tepom, mpesbimaioiee 50 B. [Tostomy nast manpsoxemui,
goabumiux 20 B, yame HCTIOJIB3YIOT NMOJMYMOCTOBBlE H MOCTO-

I

xig -

Uynp

R

Pre. 59. CxeMbl MOCTOBHIX YeHiHTe el MOLLHOCTH.

r : wa\ !1“'ﬁ i—‘ na
Q T O { i

_g)

@%}5@-@ L

Puc, 60. Cxemb! ITH ¢ yCHAHTeNAMH MOWHOCTH LIS CIenHaNpHOro IPH-
Menenns (' — remeparop; B — BHIIDSIMHTEND).

Q)

BHe cXeMbl. IlpuMeHenHe MocTOBBIX cXeM (puc. 59) o6ec-
leinpaer yABOCHHE HANIPAXeHHs Ha Bxoxe 1[I, yto ymo6Ho
AN 6ecTpaHCHOPMATOPHATO BKJIIOYEHHS! JABHTATEJS.

Hast ITH ¢ nutannem or certu wanpsixenns 220 B 6ul-
71a pa3paloTaHa cXeMa C IOCJEAOBATENbHbIM COSIHHEHHEM



tpansucropos (puc. 60,a). Ity cxeMy wucromb3ylot B Tex
c/Iyyasx, Korfa NpHMCHeHHe JROpOrocTOSIIIHX BBICOKOBOJBT-
HbIX TpausucTtopoB (Tunos KT-809, KT-704 u np.) HeueJe-
coobpa3Ho HJIH He ofecneurBaeT BHNOJHEHHe TpeGOBaHUH
mo K. n. a. Jasf paclIHpeHHs BO3MOXKHOCTeH NpHMEeHeHHs
MaJIOMOIUHBLIX TeHepaTOpoB, COOpaHHBIX HA HHTerpaJbHBIX
cxeMax, Obl1 paszpaboTaH ABYXKacKajHBI  yCHJIHTeJb
¢ OosbliMM  KO3(GGHIHEHTOM YCHJIEHHS 10 MOUIHOCTH
(puc. 60,6).

Ecnn nanpsixkedne BO3OyXAeHHS, INpHXOAsimieecs Ha
eIMHHLIY TOJIMIHHBE Nbe303JeMeHTa, IpeBpluraer 50—
100 B/mM, To Heob6XxomuMo co6/104aTh ONpefeeHHYIo
MOJIPHOCTL BKJIIOUEHHsi: HallpaBJeHHe IOCTOSHHOH cocTaB-
Jgsromed vanpsixkenuss [1H noskHO coBmagath ¢ Hampasbiie-
HHEM BeKTOpa NoJAgpH3auWu. EcaH OCHHMISTODP H3rOTOB-
JieH U3 MarepHana ¢ HU3KOH Temmepartypoit Kiopn (HHKe
160°C), To Ansm MCKIIOUEHHS] AeNoJsipH3anHH HeoO6XOAHMO
HMeTb ROMOJIHHTENBHBIH MONSIPH3YIOWHI HOTeHIHAM; €ero
MOJIyuaoT MpH MOMOIIM NPOCTEHIIHX BHIpsiMHTenel B,
BKJtouaeMmbix Ha Bxofe ILI (puc. 60,8, 2).

37. NPMMEHEHHE N4

Kaccernoui maenutopor. Wcnonpsosanne 1] B amna-
parype MarHHMTHOH 3allHCH [103BOJIAE€T 110-HOBOMY MOLOHTH
K NPOEKTHPOBAHWIO MEXaHHW3Ma TPaHCIOPTHPOBAHHS JIEHTH
(MTJ1). 310 06ycOBIEHO BO3MOXKHOCTbIO TMOTyYeHHs OOJIb-
WX KPYTAMIMX MOMEHTOB IIpH CPaBHHTENbHO HEGOJbIIOM
o0 beMe JABHrareIs.

B kacceTHOM Mariuto¢oHe peasNH3yIOTCS HHTErpajbHblE
cofictBa I1J, orcyTcTBylouiHe y ero asagoros. Iloa HH-
TerpajbHbBIMH CBOHCTBAMH 3J1ech NOHHMAaeTCs CHOCOGHOCTD
ITO Bnucarecst B y3abl MTJI takuMm o6pasoM, uTO Mexa-
HH3M YacTHYHO BHINOJHseT GYHKUHMH JBHTaTeNs: SABJISETCS
ero XOpNycoM, COAePXKHT MOALIHMIHHKH, 3JE€MEHTBl Kpel-
JIEHHs], IPHKHMa, BEIBOAHL.

Ha puec. 61, noxazanma KunemaTHYecKas CXeMa 4YeTH-
pexnBuratesbnoro MTJI. JIBuratenan O60KOBbIX y3/0B [
ofecneuHBaoT MOAMOTKY, NMOATOpMalKHBaHHE H IEpPEMOTKY
JEHTH 2; 1O motpeb/seMOMy HMHM TOKY MOXKHO MOJYUHTb
UHGOPMALHIO O HATSAKEHHH JIeHTH, €e OCTaHOBKe HJIH 006-
pbiBe. Benyuine y3sasl 3 oCyurecTBJAANT ABHXKEHHE JIEHTHI
Bepen H Hasal, ob6eclNeddBaloT ee MOCTOSSHHOE HaTsXeHHe
B 30HE MarHUTHHIX TFOJIOBOK H [epeRaloT B CHCTeMY aBTO-



MaTHYECKOTO PEery.JMPOBaHUS HHPOPMALHUIO O NETOHALMH H
cpelHed CKOPOCTH NBUXKEHHS JeHTH. Brlcokue crapr-crom-
Hble XapakTepUCTHKH [I1Jl TO3BOJASIOT BMecTO MaXOBHUKa
HCMOJIB30BATh 3JIEKTPOHHYI) CHCTEMY CTAGHJHM3aUMH MTHO-
BeHHOH ckopocTu., Pasmepnl MTJ] He mpesHlaloT pasmepos
GbyTasipa KacceTH.

Puc. 61. Kunemarnuecke cxembpt MTJI kacceTHoro marnutodona.

Onucanublfi MeXaHU3M sBJsieTcsl NepClHeKTHBHLIM; B Ha-
crosmee BpeMsi npopaGaTbiBatOTCst ero oTae bHble Yy3ubl [o-
ToBsATC K cepuiiHoMy Beimycky MTJI ¢ HepeBepCUBHBIMH
I u MexaHnyeckoll KOMMyTanHeH OpHKHMA Nbe303JeMeH-
TOB.

KuneMaTuueckas cxeMma TpexiapuraTejgbHoro MTJI noka-
3aHa Ha puc. 61,6. TIpHKHM OMHOTO M3 OCUMMISATOPOB /1,2
K pOTOpY OCYIIecTBJIsieTCs pbldaroM 4 NMpH HaXKaTHH KHOM-
Ku 4. Cuaa npuxKuUMa [OPU 3aNUCH U BOCIHPOU3BEAEHHH CO-
crapaser | H, npu mnepemorke —4 H. IlpeoGpasosatesb
HanpsixeHuss cobpaH Mo, cxeMe ¢ OTHeJbHBIM 3aa0LUM re-
HepaTopoM Ha TpaHsucTopax KT312. Mexanusm umeeT cie-
Ayomue TeXHHYecKHe XapaKkTePHCTUKH: HalpsiKeHHe IH-
tranus 12 B; nmotpe6asiemass Momocte 0,6 Bt mpu 3anucu
¥ BocmpousBeleHuH u 1,5 BT npum mepevoTke; npopoJIKH-
TesqbHOCTh NepeMOoTKH ai1s kacceT MK-60 Menee | wmum;
KosdhdUuHeHT TeTOHANUH MeHee 0,3% a1 MaxoBHKa Mac-
coif 150 r; HecTaGHJIBHOCTD CPelHell cKOpocTH He OoJee
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2% (6es mpHMeHeHHsI 3MEKTPOHHOrO CTAGHIM3ATOPA CKO-
POCTH).

B paccMmorpennbix Mexanusmax potopnl ITJI coBMellle-
HBl C BeAYLIHMH BajaMH. Ilns yMeHbIUEHHS MacChl Maxo-
BHKa GObln paspaboraw I1J ¢ mpuBOmOM Benymiero BaJa
yepe3 QPHKUHOHHYIO CBA3b (pHc. 62). IIpK TOM xe K03ddu-

une;{(')re J_'LeTOHaU,PIP{ Macca Bedyliero y3Jga yMeHbIUHJAacCh
no T.

Puc. 62. IlbesoanekTprueckuf-
HBHTaTeNb C  NPOMEXYTOUHEIM
POTOPOM.

Kaccernoul Juxrogpon. JLnsa obecnedeHHsi BBLICOKOH cra-
OHJIBHOCTH CKOPOCTH BpamieHdss U MoMeHTa poropsl MTJI
LOJIKHBEl OBITb H3TOTOBJAEHBI ¢ BBICOKOH TOWHOCTHIO; GHEHHe
pOTOpa He IOJKHO NpeBBIIATh 2 MKM. BHcokast cTOHMOCTD
TaKHX POTOPOB NIpH MENKOCEPHAHOM NPOU3BOACTBE He [103-
BOJIeT HCMOJb30BaTh HX B MarHuTodOHAxX TpeTbero KJjiac-
ca H gukTodoHax. IlosTomy ObliM paspaboraHbl KacceT-
Hele MTJI ¢ nByX- H ORHOABHraTe/bHBIM IBE303JNEKTPH- .
JeCKUM MPHBOIOM.

Cxema npuBoga GOKOBBIX V3JIOB JABYXABHTATEJNbHOTO
MTJI auktodona noxa3ara Ha puc. 63. MexanusMm comep-
KHT JBa Nbe303JieMeHTa; OAMH M3 HHX IPHXHUMaeTCs K po-
TOPY IIPH OJHOM HATPABICHUU [ABUMKEHHA JEHTHI, APYroH —
NpH NPOTHBONONOXKHOM. Kpome Toro, nmbe3os;neMeHTbl TpH-
KHMAIOT LIKHB K HYXHOMY Yy3Jy.

Onuoxpuratenspoiit MTJI pguxrodora O6u paspaboTaH
O. JI. boituenko [32] (KueBckHil MOJHTEXHHUIECKHA HHCTH-
TyT) Ha 6asze MTJI maruutodona «CnyTHHK». ITpH 3TOM OBl
Henonb3oBad I1J] ¢ MeXaHHYeCcKHM peBepcOM (CM.  pHC.
37,a, 6). JIMKTOpOH HMeeT cjefylollHe TeXHHYecKHe Xa-
PaKTEPHCTHKH: noTpebasieMas MomHocTb 2 BT mpu 3amucu
H- BOCIPOH3BedeHuHd U He GoJsiee 4 BT npH nepeMOTKe; Npo-
NOMXXHTENBHOCTh mepeMoTkH ni1s kacceT MK-60 ne 6osee
1 viyn; Kosbduuuent geronanun menee 0,5% (npH ckopoc-
TH 4,76 cM/c); HecTaGHJbHOCIb CpegHeH CKOPOCTH He 6o-
Jee 29%.
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Karyweunoii MTJI Oas sudeodanucu. K MexanH3MaM
IJI8 KaTYUIeYHHX aNnapaToOB BHIEO3anmHCH H BOCHPOH3Bele-
HUs IpPelbABASIOTCA Hosee XKecTKHe TpeOOBAHHSA, UeM K Me-
XaHH3MaM KaTylleuHbiX MaruutodoHoB. B coorBeTcTBHH
¢ 3THMH TpeboBaHHAMH 6bl1 paspaboran MTJI Ha ocHOBe
CepHIHOr0 BHIEOMAarHHTOGOHa «DaekTponuka» JI1-08.
BJIoOK BHIEOTOJIOBOK H ‘BeLyUIHH y3es NPUBOLHJIHCHL B IBH-

Puc. 63. CxeMa mnpusoma G60OKo-

BHX Y3/I0B [BYXIBHIATeJbHOTO
MTJ1 puktodona.

JKeHHe HermocpencTBeHHO OT ocnujisitopa [1JL. Cxema npH-
Bonxa GOKOBHIX Y3JIOB IOKa3aHa Ha pHc. 64,a. Ha puc. 64,6
npHBefieHa ¢oTtorpagus CTaHAAPTHOTO 6J0Ka BHIEOroJo-
BOK C YCTAaHOBJIEHHBIM Ha Hell Nbe303JeKTPHUeCKUM JIBHra-
TeJeM H npeobpasoBaTesneM HamnpsixeHus. PoropoM nBHra-
TeJsl fABJAsieTcs cTaJbHOH Baa 6aoka. B T1JI 6blaH Henoab-
30BaHH OCHHJJATOPEl C BEICTYNMAWIIHMH NPOKJAAKAMH.
OcuuassiTopel HMesaH pasMephl 32X 7X3,09 My 1 50X 10X
X5 mm [20].

HenbiTanus, KOTOpHE NPOBOXHJAHCH Ge3 HCIOJb30BAHUA
cHcTeM cTabHIM3aUMH CKOPOCTH, NMOKA3aJdH, 4TO ONHCAHHHIH
MTJI uMeer craenymoliie TeXHHYeCKHe XapaKTePHCTHKH: MO-
TpebasieMass MOIHOCTE 3 BT npH 3anucH H BocnpoH3BexeHHH
u 6—8 BT npu mepeMOTKe; MPOLOJKHTENBHOCTh MepeMoT-
KH 4 MHH; Ko3ddHIHEeHT AeToHauuu He Gouaee 0,2%; HecTa-
funpHOCTD cpefiHell ckopocTH +3%; pecype 1000 u. B pesyJib-
tate MomepHusanHu Macca MTJI ymenbmnnace Ha 800 r. [1pu
CepHHHOM NPOH3BOACTBE OXHAdeTcsl TaKXKe 3aMeTHOe CHH-
JeHHe CTOMMOCTH Y3JI0B MPHBOAA.

Ipouepeisaress epamsanucu. XapakrepuerukH I1JI mos-
BOJAIOT OCYUIECTBHTh HEMOCpPeACTBEHHEBIH NpHBON JAHCKA
NPOUTPHBATENs] NyTeM YCTAHOBKH Ha €ro Bajy poTopa,
K NOBEPXHOCTH KOTOPOr0 NOCTOSHHO NPHKAT OCHH/JIATOP.
Heob6xonMMast MOMIHOCTh Ha BaJly MPOHTpPLIBaTeNsl He Ipe-
Buimaet 0,2 Bt; nmostomy potop [1J] mMoxeT GHTb H3TOTOB-
JieH KaK H3 MeTals]a, Tak M U3 [JacTMacchl, HanpuMep Kap-
Gonuta. [lais MeTaJIH4ecKHX POTOPOB YCHelHO UCHOJb3Y-
I0T OpTaHHuecKHe MPOKJAaIKH.
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DNEKTPONPOUTPHIBAIOIIEe YCTPOUCTBO UMeeT cJelyroLiHe
XapaKTePUCTKH: AHaMerp dyryssoro poropa 100 mm; mac-
ca aucka [,6 kr; mpomoKHTENBHOCTL pPas3roHa 2 ¢; MycKo-
Bo# MmoMeHT 7 H-M; norpebasiemas MomiHocTs 1,5 BT; K030-
(GHUMeHT [eTOHAaUWH ¥ HecTabOHJIBLHOCTE CPEAHEH CKOPOCTH

4

Puc. 64. Cxema npuBoga GOKOBHIX y3J0B BHAEO-
margnTodoHa (@) ¥ 6J0K BHLEOTOJOBOK C yCTa-
HoBaendunim [ (6).

.He Gomee 0,1%. B snextponpourpuiaroomem yctpoficTse
HCTO/Ib3YVETCA 3JEKTPOHHAs cucTeMa cTabuausauuy cpem-
He#l ¥ MIHODEHHOH YacTOThI Bpallelifd ¢ TNPUMEHeHHCM OI-
,THUecKoro 1atudka. Ecan NpuBoj Basa npourpeiBaTtens ocy-
HECTBNATL 4Yepe3 MPOMEKYTouHelit portop (pHc. 62), To
MaKCHMaJbHBIH Ko3DPHUHEHT AeTOHAUMH IPH OTCYTCTBHH
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crabuansaropa ckopoctu coctaBut 0,05Y%. Mcnbitanus Ma-
KeTOB PAa3JHYHBIX POTOPOB MOKa3aJiH, YTO BO3MOMKHO CO3a-
HHUE 3JCKTPONDPOUTPEIBATEEH 6€3 IPHMEHEHHS! HHEPUHOHHNX
Macc.

Jaektpobpursa. OGpasen, 6bHJ H3rOTOBJIEH Ha 6Gase
3JIeKTPOOPHTBE  «XapbkoB-6M». [IBa poTopa namamerpoM
8 MM OBLTH BHINOJIHEHH ¢ TBEPNOCTJIaBHEIMH OGOJOYKAMH M3
xapbuna THrasa. Mx npuBoa oCylnecTBASJICH OT OXHOrO WIH
ABYX Nbe303JIeMeHTOB. B nepsoM ciiyyae MOILHOCTEL Ha Kam-
oM BaJy cocTaBassia 2 Brt, Bo BTOpoM —3 BT, 06mas
norpeb.sieMas MollHocTb — 15 Br. ITutanue snekTpoGpur-
BH OCYIIECTBJSIOCh NOCTOSHHLIM HanpsikeHueM 9 B o
cxeMe, TOKa3aHHO/ Ha pHc. 57,a.

Yacor. OGpasen GBI BHNOAHEH Ha 6ase MeXaHU3Ma
HAaCTOABHBIX gacoB «CJaaBa». B cTeHkax MexaHu3Ma GbliIn
POCBEPJIEHBI JiBa OTBEPCTHs,, B KOTOpHle GHJIa BCTaBJEHa
ock. B nmenTpe ocH GBUIH NMOANAstHB OCHHJJNSTOP (CM. pHC.
17,e) u Gpon3oBEIl BOJOCOK, SIBASIOUIHACH 3JIEMEHTOM TpPH-
kuMa. OCUHMISTOP OLHHM KOHIIOM ONHpPaJjcs Ha CTaJbHOM
potop, cBOOOJHO HacarKeHHBIH Ha Ocb XPamoBOro KoJeca.
[TuTanue OCUMINATOPA OCYWIECTBASIOCH MO CXeMe, [0oKa-
3aHHOA Ha pHc. 52,6, ¢ MCNONB30BaHHEM TPAaH3HCTOPOB
KT307. Hanpsixkenne nuradus 1,2 B; noTpebasemefi TOK
150 mMxA. Manas norpe6asemas MouiHocTh I1J] 4acoBBIX
MEXaHHU3MOB MO3BOJSIET NMHTAaTh HX OT (POTOZJEMEHTOB.

Ll azosoui dsuearesp. OTIHUHBIE CTAPT-CTOMHLIE Xapa-
KTEPHCTHKH NMO3BOJSIOT HCNOJB30BAaTh [IJ B KadecTRe lla-
rOBOro JABHraTens. Jas 5Toro Ha ero BaJly yCTaHaBJAHBAIOT
NaT4UK TOoJNokKeHHs, HanpuMep doromatyuk., IIpu mogaue
HanpsKeHus nutanus I oTpaGaTeiBaer 3ajaHHOE yIJIO-
Boe mepeMewenue. Ilocse 3TOro DaT4HK BBIIAET HMIYJbC,
OTKJIIOYAIOUIHH HCTOUHHK MHTAHHUS, H JBHUraTeJNb OCTAHaBJIH-.
Baercs. '

O6paseu [I[] nMmeer clenylollye TeXHHUECKHe Xapak-
TEPHCTHKHA: Bpems mycka 0,5 MC; BpeMs TOpMOXeHHs | Mc;
gactoTa Bpamenus 10— 20 c-'; moMeHT Ha Bany 2—
—4 H-cM; norpemHocth 0TpaGOTKH YIJIOBEIX nepeMelre-
Bu# 0,2°; cpenHsis W uUMNy.1bcHast MOWHOCTh 4 H 8 BT; not-
pebaseMas MouiHocTh 12 Br.

[IuTaHWe ABHraTesNs OCYWIECTBAAJNOCH IIQ 'CXeMe, OKa--
3aHHOH Ha puc. 56,a.

Saexrpousmepurervrsul npubop. llpucoenuHeHue K po-
topy Il cTpenku H BO3BpaTHOH INPYXKHHH I103BOJSET HC-
MoNb30BATh JBUraTeNb B KadecTBe MasoraGapUTHOrO W je-
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LIeBOTO 3JIeKTPOH3MeDHTe bHOro npubopa ¢ KPyroBoi Lika-
ao# (puc. 65). Jlas npenoTBpalleHHs 3aKIMHMBaHUs IIPH
OTKJIOUEHHH HAUPSXKEHHA B OCHHANATODE BO3OYMKIAIOT KO-
JebaHHsg ABYX THNOB. Bo3fyxXaeHHe NPOAOJBLHBIX H IIONe-
peuHbIX KOJefaHM#t OT OZHOIO HJH IBYX Pa3HBIX HCTOUHHKOB,
a TaKXe BHIIOJHEHUe [BHraTesas ¢ AaKTHBHEIM pPOTOPOM H
CTAaTOPOM TIO3BOJIAIOT Ha OCHOBe. PACCMOTPEHHBIX MNPHHIH-
0B c0371aBaTh NPUOOPHl AJAS HU3MepeHUs MOLLHOCTH, CIBH-
ra ¢a3 u 1. A. Ecau BHIOOJHHTL pPOTOp B BHAe 3KCUEHTPHKA
HJIM NPHUNAaTh erc MNOBEePXHOCTH CllelHajbHYIo (OpMY, TO
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72 Puc. 65. Cxema Ine303JeKTpU-
YeCKOrO  M3MePUTENLHOTO TPH-

6opa.

9

MOXHO peajn30BaTb CJOXHble (QVHKIHOHAJbHBE 3aBHCH-
MOCTH, HanpHMep, MeXIy HalpsKeHHeM BO3OyXKIeHHS H
YacTOTOH BpaIeHUs WJI¥ MOMEHTOM Ha BaJy. [IpH HCIOIb-
30BaHHE 50dexTa 3aKIHHHBAHUS JIeTKO €037aTh npHBODH
IS U3MepeHHs HMNYJbCHEX HanpskKeHHHA ¢ 3aMOMHHaHHEM
M OOCJAeyomuM cOpocoM nyTeM BO3OYXKIEHHs B OCIHI-
Jasrtope koJgebanuit usruba. [Ipumenss [1J, MOXKHO Takxke
CKOHCTPYHPOBATh BHICOKOUACTOTHBIE HU3MEPHTelbHHE TrO-
JIOBKM, TpeLHa3HAaueHHble, HANpUMep, AJAS HacTPOHKH pa-
JIHOTPHEMHHKOB.

Junetinoli Osuzareas. TlepBasi KOHCTPYKIMSA JHHEHHOTO
ILe303JleKTPHUeckoro asurarens (JII1[]) npennasHauaJjach
njs npuBopa peie. B 1969 r. JITIJL Onl1 HCIONB30BaR AJS
npusona Hocurens 3anucu [33]. B CCCP sTo nanpasieHue
ONyYHI0 pajbHelee pasButHe B [34 — 36]. Mccsenona-
gue JIIIJ] ¥ BO3MOXHOCTed HX NpHMeHeHHss B KayecTBe CH-
JIOBBIX TPHBOLOB NPOBOOATCH B TOMCKOM HOJIMTeXHHUEC-
KOM HHCTHTYTE [OJ pPYKOBOACTBOM KaHA. TeXH. Hayk
A. Y. Tpodumosa.

B Bapnante JIIIJI, noka3anoM Ha puc. 66,a, ocruiag-
TOp B pe3yJbTaTe 3JeKTPHUecKoro BO30OyXaeHHus Kojeba-
HHjI OfHOrO THIA BBHI3LIBAET.OJHOHATPaBJeHHOe ABHKEHHE
AKOpsi; ero BO3BpaT ocyilectBasiercs npyxuxou. JIIT Ta-
KOt KOHCTPYKUHH Pa3BuBaJs cuay no 50 H. B xauyectBe gKo-



pA Obl1a HCNOMb30BAaHA NMACTHHA U3 HepxaBeowell cra-
JIH; OCHHJUJISITOP OBLT BBIMOMHEH B BUIE I.14CTHHBL pasMepa-
Mu 100X 10X 10 MM u3 nbesoxepamuueckoro MaTepuaJa
UTC-19. Oas ymenbumenus cui TPEHHs NpH BO3BpaTe sIKO-
*Psl B OCHHJIIIATOPE BO3BYXIa0T KOJebaHHs BTODPOIO THIA HJIH
BLIMOMHAIOT  SIKOPb  Nbe303JMEKTPHUECKH aKTHBHLIM H TpH
‘BO3Bparte B Hem Bo36yxjiaioT Kosebanus. PaccMoTpennas
cuctema JIIIJ sKkBUBa/eHTHa cucTeMe npHBOa SKOpS OT
BPAMIAWUIErOCS POJIHKA.

0=180°

0 Yz 1 x
)

é)
Puc. 66. Koucrpykuun JITII.

KoHcTpykuus, skBHBajNeHTHas NPHUBOLY SKOPS OT Hec-
KOJIbKHX DPOJINKOB, mOKasaHa Ha puc. 66,6. Takas cHcreMa
nojyvaercst NpH BO30YXKJAeHHH KOjeGaHHH ABYX THIOB IO
AJIHHE OCHHJISITOPA WM NMPH BO3GYKIEHHH KOoJebaHHH Of-
HOTO THIA B OCUMJLJIATOpE CTATOpa, a APYToro THma — BOC-
uwistTope gkops. Paccmartpusaemsit JIIIJ o6ecneunBaer
BO3BPAaTHO-NIOCTYNATE/IbHOE JBHXEHHe AKOpsi. [IpuMep BbI-
NOJIHEHUsA TaKOro jBHraTeNs NoKa3aH Ha pHe. 66,0. B oc-
UHIASTOPE CTATOpa BO36YXnailoT NPoJOJabHble KOJe6aHHs
nepBOA MOxBl H u3ruba BTOPOH MOxbl. M3MeHenue (asnl
HanpsXeHHust nutanus Ha 180°, Hanpumep, cexuuit npogois-
HbIX KoseGaHuil obeciednBaeT BO3BPATHOE JBUNKEHHE SKO-
ps.

CHcreMa, 3KBHBaJIeHTHAst NPUBONY SAKOPS OT GecKoHeu-
HOTO YucJa POJNIMKOB, MOKa3aHa Ha puc. 66,6. Ona 06HYHO
peasu3yercs NpH BO3OYXIeHHH ONHOBPEMEHHO TNPOLOIbHBIX
H ToNepeyHHX KOJNeOaHHA 10 [QJHHe NPSMOYTOJLHOTO OC-
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unastopa (puc. 66,2, 0) uan npu Bo3GyMaennn Konebanuii
OMHOTO THNA B OCLUHJJIATOPE CTaTOpd, a APYroro THHA —
B OCLHJIITOpE SIKOPS.

B JITII c axTuBHBIM SIKOpPEM MOXHO YHPaBJSTh 3aKO-
HOM H3MEHEeNHs CH/blI IPH H3MEHeHHH TOJOXKEHHS SKODS.
Hanpuwmep, ecoin B ocninsistope sikopsa (pitc. 66,e) Bo3GyX-
AaTk TIPOAONbHBIE KOsneGaHHs MO AJIHHE, & B OCHHJJIATOpe

by ERNENY

7
g) 4

Prc. 67. CxeMb Dbe303JeKTpHYECKHX pede (@, 6) H JauHefHOro MPHBOX-
HOTO MeXaHH3Ma (8).

cTatOpa H3ruGHble KoJeGaHus (MM HaoGopoOT), TO 3aBH-
CHMOCTb CHJB F OT KOOpDIHHATH AKOPSA X MMeeT BUJA, MOKa-
3aHHbl Ha pHc. 66,. Bropast BeTBb KPHBOH NoJyYeHa NMPH
capure Ha 180° ¢aspl HanpsKEHHS, NMHTAOWErG OCLUHIIIA-
Top cratopa. Ha ocuose JITIJ MOXHO H3rGTOBJISTL NLE3O-
3JleKTpHUYECKHe pese ¢ NOTpebaseMON MOIIHOCTBIO OT Hec-
KOJIBKHX JIECATKOB MHKPOBATT A0 HECKOJBKHX BATT. [akHe
pese B paboueM COCTOSIHHH He noTpebuasior 3HepruH. [Tocse
cpabGaThIBAHHS CHJIa TPEHHS HALEXHO VIEPXKHUBAET KOH-
TAaKTHl B 3aMKHYTOM MNOJIOXeHHH. Br/oueHHe nepeMeHHOro
moJsig, BO3OyxAaomerc KoJeGaHHs, CHHMAaerT CHJy TPeHHS,
a B HEKOTOPBIX KOHCTPYKLUHSIX BO3BpalllaeT KOHTAKTH B HC-
xonHoe cocrosHue (puc. 67,a).

B pesne, nokazanHoM Ha puc. 67, 6, OCUHJ/IIATOP COCTOHT
u3 nByX GMMODQHBIX MbE303/JeMEHTOB; 4YacTh KaXKIOTO H3
HHX CJYXHT I8 BO3OYXIEHHA NPONOJBbHBIX. Kosebanuil, a
Apyrasi 4acTb—Jia BO36yX meHus Konebanuf H3ruba. [lepe-
MellleHHe IKOPS OCYIIeCTBJsAeTCS B pe3yabTaTe JHCKPETHOTO
H3MEHEHHUS YacTOTHL.

Hns obecnmevenns Gonpmunx yeuwsuft (20—100 H) Gwur
BBINOJIHEH JIHHeHHBH npuBon Ha 6Gase ITJ] ¢ spamaromum-
c poropoM (puc. 67, 8}). B 370t KOHCTPYKUHH CTanbHas
Jenta TonmwHHOR 0,05 MM HamaTeIBaeTca Ha BaJ poTopa.
Ecnn Ha nosepxHocTH poTopa cmenaTh riaikue yrayGie-
HHS, MOXHO IIOJYYHTb ABHraTesb ¢ GHKcanHeH yrioBoro no-
JIOX eHHUS. '



Jlunefiubte T1JI ucnosb3yoT TakXe AJS NpUBOAA MNpH-
KUMHOTO pOJIHKa KaTylleyHoro MarauTodona [37]. Cxema
Nbe303JeKTPUYECKOTO TPUBOAA MPUMKHMHOIO pOJHMKA Kac-
CeTHOro MarHuTOdOHa MOKa3aHa Ha puc. 68, a. OcunaasTop
! umeerT naBe mapn OOGKJIAAOK, OJHA H3 KOTOpPHIX 2 NpH
BKJoueHUH Hanpsixkenust Uynp; Bo3ByXKaaeT npoaOabHbIE KO-
AebaHusA cpaBHUTEIbHO O0JIBIIOH MOIIHOCTH. DT KoJeba-

Prc. 68. Cxempl puBORA NPHXHMHOrO posnka (@) M KaperkH (6, 6)
KacCeTHOTO MarHutogoHa,

aus obecneyuBarOT NPUXKUM pOJHKA 3 Npu 3alHCH U BOC-
npousdselenuu. [locse OTK/IOUeHHS HaNpAXKeHHUA OCLUMIIIS-
TOp VJepIKHBaeT POTOp 3a cueT 3aKJIUHHBAHHA J0 NOABJe-
HHUS uUMOyabca cBpoca. DTOT HMIYJAbC TMOCHe BKIOUEHHUS
HanpsokeHHs Uyppe NopmaerTcss BO BTOPYHO Napy OOKJALOK
4, koToppie BO30yxK KaoT KojMeOanus H3rHba, pacKIHHUBANO-
Iue OCHUJIIATOP. B pesyabraTe mpy:kuHa § BO3Bpamaer po-
JIHK B HCXOIHOE€ COCTOsIHHE.

Bo3byxaenne ocuuaiastopa ocymectsaserca or [1H
npuBofa OOKOBHIX y3noB Maruutopona. Kommyrauus o0-
KJIanox obecnedupaeTcs ¢ NOMOIUbo TpaHszuctopos T u Te
(KT605D), 3allyHTHPOBAHHBIX TIO HEMH KOJJIEKTOP—3MHUT-
Tep miwomamu Ay u [, (2J1102A). T[IpmxuMm ocymecTaseTcs
B TeueHue 0,2 ¢; cuna npuxuma 20 H; norpebasiemas uM-
myJbcHag MOIIHOCTE 5 BT.

ITpusox Kaperks KacceTHOrO MarHHTO(oHA OBII BHNOJ-
HeH B IBYX BapHaHTax. B mepsoM u3 nux (puc. 68, 6) nsa
OCHMJAMATOPA NPH BO3OYXKAEHUN NPOAOJBHHIX KoJeOaHuit
obecneunpaloT pPabouKi XOA KapeTKH; CHJa TpHABHMa CO-
crasaster 4 H. Bo Bropom Bapuaute (puc. 68, 8) B pesyin-
7* . 99



Tare NPOJOJbHHX KOJMeOaHHH OCLMJIATOPA Ha ocb POTOpa
HaKpy4YHBAaeTCs TOHKas MeTajjuyecKas neHTa. PassuBaeMast
cuna Moxer aocturath 20 H. B of6oux caydasix Bo3byxkae-
HHe M3THOHBLIX KoneGaHuH NPHBOAUT K BO3BPATY KAPETKH B
HCXOJHOE TIONOKeHHe. ITH KogaebaHus BO3OYKAalOT Ha 4a-
CTOTE, OTNHYHOH OT YaCTOTHl NPOAOJALHBIX KoseBaHuit. [lo-
3TOMY KOMMYTAUHMS OCYLUICCTBASAETCH NYTeM H3MEHEeHHs ua-
CTOTHl 3apaolitero redeparopa. Tak ke kak u B MTJ] xac-
CeTHOr0 annapara, B OCHMJLIATOPE NPHBOAA KAapeTKH BO3-
Gyxaanuch H3rHOHHE KoneGaHus TpeThel Moabl. OCHHIMAA-
Top uMes pasMmepnl 19X5X1,9 MM M 6B H3TOTOBJEH W3
nbezokepamuky [TKJ-124T.

JIuHefinble Mbe303/TeKTPHUeCKHEe MPHBOAE HMEIOT 3HAYH-
TEJIbHO MEHblIHe pa3Mephl, ueM 3JeKTPOMarHuThl. Tpefye-
MBI OT HEX CYMMapHbIH PeCypC cOCTaBAsIeT AeCATKH 4acoB,
[To3TOMy KOHCTPYKUHH POTOPA H Mbe303JMEMEHTa 3HAUHTEIb-
HO ynpowamnTcs. JKOpA BHIMOMHSIOT cHJOIIHLIMH H3 CTaJH,
UYTYHa WJH JADYTUX JAeLIeBLIX MAaTepHaj0B ¢ AOCTATOUHO
GonblWHMK aonyckaMi. OCUHAAATOPH YCTAaHAaBJIHBAOT 6e3
H3HOCOCTOHKHX MPOKJaA0K. B HCTOYHHKAX NUTaHuS OpH-
BOJOB TNDHMEHSIOT, Kak [MPaBHJO, 3JEKTPOMeXaHHIeCKYIo
06paTHYI0 CBfI3b M HCIOJb3YIOT MHHHMAJbHO® YHCJAO Je-
Tajel.

3T0 n03BONAET NUHEHHBIM TPHBOAAM HE TOJMBKO MO Napa-
M@TPaM, HO H N0 CTOHMOCTH KOHKYPHDOBaTb ¢ MpPHMEHSe-
MbIMH B HACTOSAILIEe BPeMs 3JeKTPOMATHHTAMH.

Husxooboporneie I1JI. KOHCTPYKTHBHHIE 0COGEHHOCTH
[T/] mosBosIAOT co31aBaTh HH3KOOGODPOTHBIE ABHTATENH Ge3
HCTIONIB30BaHUSA peAyKTopoB. Ha puc. 69 npuseaena doror-
padus HeCKOAbKKX NabopaTopHLIX 06DA3L0OB TAKHX JBHra-
Tesedl. HacToTa BpallleHHs: PoTopa 3THX ABHraTesneil JeXXHT
B TIpeJesax OT J0Jef 10 HecKoJbKHX 060DOTOB B MHHYTY,
MOMEHT Ha Baay pocturaer 10 Hwm, a . m. n1.—409%.

Ha puc. 70 mokasaHbl MCOBLITAHUA MOIIHOTO HH3K00GO-
potHoro [IJI. [To KOHCTPYKUMH 3TOT ABHraTeNb OTHOCHTCS K
[T ¢ akTHBHBIM CcTaTOpoM. Ero oCUMAJISTOP BHIDOJHEH B
BHJ€ NTbE303JIeKTPHUECKOr0 KOJbld, H3TOTOBJEHHOTO H3 Ibe-
3okepaMuku TBK-3. Pabouas wacrora asuratens 60 kI

IIpusod kaccerst kunoannapara. Bec sneKTpHUECKHX
ABHTaTeJ e ¥ MEXaHH3MOB NIPHBOJA COCTABJIAET OCHOBHYIO
4yaCTh BeCa KHHoalnapaToB. KuHeMaTHuecKas cXeMa KHHO-
annapartoB OOHIYHO CTPOMTCS TAKHM 00pasoM, YTO OnHH
MOLIHBIA 3JIEKTPHUECKHHA JBUTaTesNb TPHUBOAMT B ABHIKEHHE
BCE ero MeXauusMnl. Takoe mocTpoeHHe KHHEMaTHUYECKOH
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cXeMbl 00YCJIOBJEHO TeM, YTO B HACTOsIee BpeMs OTCYTCT-
BYIOT 371eKTPOMATHHTHBIE JBUTATeJH, CTIOCOOHBIe 0DECTeyHTh
paboTy KaXaoro MeXaHH3Ma KHHOANNaparta OTAeNbHO OT
apyroro. HenocraTkaMu Takoli KMHeMaTHUYeCKOR CXeMbl $IB-
JSLIOTCA ee CJOXKHOCTh, HH3KAf HaleXHOCTb, Gosblas Mac-
ca KHHoamnmapara H rabapuTHble pasMeprl. [1be3031eKTpHue-

Puc. 69. Huskoo6oporusvie T1H.

CKHH JABHraTe/b MO3BOJAAET MPHBOAHNTbL KaXIBIH y3e] KHHO-
ammapara OT CBOEro JIBUTATessl, YTO YCTPaHseT mepedncaeH-
Hble HELOCTATKH.

Ha puc. 71 nmoxasana 300-meTpoBas xKaccera 36-Muann-
MeTpOBOH KHHOJIEHTHI C YCTaHOBJAeHHBIM Ha HeH [1J] (aBu-
raTeJn [10KasaH CTPenkoil). TexHudeckue AaHHBE €ro Cie-
Aywoupe: dacToTa BpauleHus 10—200 MuH™; MoMeHT Ha
Baay 0,2 H-wM; nanpsxkenue nutanus 40 B; wactora Hanps-
xenust uTanust 70 kI'w; norpeGasiemast mMouHocTs 2,5 B,
macca 150 r.

McnblTaHHSL KacCceThl COBMeCTHO ¢ KHHoammapartoM «Po-
JIHHA» TI0KAa3allM NepCleKTHRHOCTb nprMeHenus [1JI B xaye-
CTBe NPHUBOIHBIX Y3J0B KHHOANNAPATYpPHL.

ITvesoeerneparop. MoxHo npeanonoXxuthb, uto 111, ocHo-
_BAHHbIH Ha aHH30TPONHH TPEeHHS, AOMKeH 061a1aTb CBOHCT-
BOM HeOOpPATHMOCTH, T. €. OH He NOJKEeH paBoTaTh B PeXH-
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Me reHepaTopa JeKTPHUECKOTro HanpsikKeHusi. B oTnxuue or
Hero [1l ¢ Bo3OyxaeHWeM ABYX B3aMMHO OPTOrOHAJIbHBIX
Kose6aHuf ponmed 6wiTh obpaTuMmoli cucremoli. Mccaeno-
BaHus HepeBepcHBHBIX [1Jl B pexuMe redepatopa NOATBep-
JUIH HX 06paTuMoCTh, OfHAKO 3JeKTpHIeCKUH CurHana yaa-

Puc. 70. HcnpitaHug MOWHOrO HH3RO060pOT-
woro T1IL

BAJIOCh TOJMVUHTb TOJBLKO HA HEKOTOPHX HHCKPETHHIX 4acTo-
Tax, OpHYEM MOUIHOCTh M K. 0. A. redeparopa OnuiH
He0CTaTOUHBI A5 IpaKTHUeCKOro npuMeHenus. MensTanns
B pexuMe remcparopa pesepcuBHux I1]] npusesnu x oGHa-
eKHBAIOLIHM Pe3ynbTataM.

IMpu uccnenoBanun I1IL, paGoratoliero 3 pexHMe rete-
paTtopa, Ha OAHH M3 BXOJOB OCHMJJIATOPA MOAAIOT Hanps-
WeHHe AJ8 BO3OYKIeHHS KoaeOGaH#H onpejiesieHHOro THNA
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(o6biuno H3ruBa). BbixoaHOW 3/JEKTpHUECKHMH CHrHAn CHH-
MaloT ¢ OOKJaj0K OCUMIAATOpa, NpeaHasHaueHHHX 74
BO3OyKaeHua xonebauuil apyroro tHna (o6bIYHO NPOAOIb-
HeiX). a5 Toro uToBbl DOJYUHTH MONE3HYIO 3JEKTPHUECKYIO
MOUIHOCTh, paBHylo 1,4 BT, npuxoanTes 3aTpauuBaTh Mexa-
HHUECKYI0 MOLIHOCTb, PaBHYIO NMpHMepHO 5 BT, W 31eXTpH-

Puc. 71. 300-MeTpoBas KacceTa KHHOJEHTHl C YCTAHOBJIEHHHM Ha
neit T1M.

Teckylo 1,2 BT, DTy pe3yabTaThl NoaTBEPXKAalOT BO3MONK-
HOCTb CO3/aHHA Nbe303JEeKTPHYECKOrO TeHepaTopa. TakxHe
regepaTopbl MOTYT HAaATH NpUMeHeHHe B KauecTBe HCTOUHH-
KOB HanpsXKeHUS H AATYHKOB CKOPOCTH.

PaccMOTpeHHble TPHMEPHl He MCUepIbIBAIOT BCE BO3MOXK-
HocTH Hcnonb3oBaHus [IJ1. 2Tu asuraTenn Moryt HafiTH
MIMPOKOE IIPHMeHeHHe TakXe B pPasjIHyYHBIX aBTOMAaTaX, po-
6oTaX, HeTCKHX MrpyllKaX H B JPYFHX yCTPOHCTBaX.

Hayuenne [1]1 Tonbko Hauanoch, NOSTOMY He BCE HX BO3-
MOXKHOCTH PacKPBITH, a NpejesbHble NapaMeTphl elle He
jpocturayThl, [Ipeaensiasd MouiHocts I/ npuANMIKANBHO He
OrpaHWieHa, OAHAKO KOHKYPEHTOCNMOCOGHOCTh ¢ 3JeKTpPo-
JBHraTesIMH JPYTHX THIOB OrpaHHuMBaeT 06/1acTh MX NPH-
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MeHEHMs 110 MOLIHOCTH. B HacTosliee BpeMs 3To orpaHHdYe-
HHe cocTaBasieT npuMepHo 10 Br; oHoO ¢BS3aHO He TOJBKOC
KOHCTPYKTHBHEIMH ocobennoctssMu [1J, HO H ¢ ypoBHEM
pPa3BUTHA HAYKH M TEXHHMKH, B YACTHOCTH ¢ COBEPILEHCTBOBA-
HHEM II1be30KepaMHYeCKHX, CBEDXTBEDIABIX H H3HOCOCTOHKHX
matepuanoB, CregyeT TakKe oTMeTuTb, uto [[J] xopoumo
COOTBETCTBYIOT Pa3BHTHIO 3JIEKTPOHHOH TEXHHKH, MHKDOMH-
HHATIOPH3AllHH 3JIEKTPOHHOH annapaTyphl, MOBHILEHHIO €€
HageXHOCTH H KadecTBa, YBEJHUYEHHIO (GYHKIIHOHAJBHBIX
BO3MOXKHOCTeH, CHHXKEHHIO CTOMMOCTH. JIBHraTeau XOpoLIo
BIHCBIBAOTCA B pasjHYHHE MEXaHM3MBl H B PaBHON Mepe
yA0oOHB AJAS KPYMHO- H MEJKOCEPHHHOrO MPOH3BOACTBA.
Psin HX yHHKanbHHIX CBOMCTB, OIIHCAHHHX B KHHUTE, HCKJIOYA-
10T MHOT'He npobsieMBbl, BOSHMKAIOU[HE [PH NPOEKTHPOBAHHUK
annapartypbl. TH CBGHCTBA ITG3BOJISIIOT BO MHOTHX CJydasx
H3MEHHTb NpPHHIIUI TNPOEKTHPOBAHHUS Aanmapartypbl — OTKa-
3aTbCsl OT NPHBOAHBIX Mepegay H pacdyJeHHTb MeXaHHYeCKHH
NPHBOA Ha PAJ MaJOMCIIHBIX ABHraTeNeH, paclooXKeHHBIX
HeMoCpeACTBeHHO HA (YHKUHOHAJNBHBIX y3JaxX MeXaHu3Ma.
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