H3BECTHHR
TOMCKOT'O OPJIEHA TPYIOBOIO KPACHOI'O 3HAMEHH ITOJIMTEXHUYECKOT'O
NHCTUTYTA nmenn C. M. KHUPOBA

Tom 160 1966

HEKOTOPBIE PE3YJIbTATbl UCCJIENOBAHUSI XAPAKTEPUCTHUK
U KOMMYTALUHUU 3MY NMONEPEYHOIO MnoJis
C TNMAAKHUM SKOPEM

A. H. CHOPOCIIEIIIKHH, I'' I'" KOHCTAHTHHOB

(PexomengoBaHa ceMuHapoM Kadeap SJIeKTPUYEeCKUX MalIuH
U OOIIeH SJIEeKTPOTEeXHHUKH)

[Ipu KoHcTpyupoBaHuUH W 3Kcmayatauuu IDMY cepbe3nble TPYAHOCTH
NpeaCTaBAsSIOT BONPOCH KOMMyTauuu. [Ipomecc KoMMyTaluu Bo MHOTOM Oli-
penensier KauyecTBO paboTpl ycuautens. B paHHOW cTaTbe NPUBOASITCH
HEKOTOpble pe3y/bTaThl MCCAeJOBAaHUH OCHOBHBIX XapaKTEPUCTHK H KOMMYV-
Tauuu AByX IMY nonepeuHoro nojs ¢ riaajikuM sSKOpeM.

Hamu wusroroBsenn aBa DMY nomnepeuHoro mojsi ¢ rJIagKHUM SKOPEM.
Onun u3 ycuauTtesneil uMeer JaHHBIE:

P =0,7 k81, U=30 8, n = 2900 06/mun;

JpYyTrofi:

P=0,7 k61, U =060 8, n=2900 06/muH.

B nepBom ycuiuTese npuMeHeHa MpocTasl neryeBas OAHOCJOHHAs 00-
MOTKa C OJHOBHUTKOBBIMHM CEKIHSIMH H BO BTOPOM — OJHOCJOHHAs C JBYX-
BUTKOBBIMH CEKLUSIMHU.

B cuny KOHCTPYKTHBHBIX ocobeHHOCTeir DMY ¢ ruagkuMm Gecrna3oBbiM
siKopeM (oOMOTKa YJI0KeHa Mo IOBEPXHOCTH TaKera SIKOPSA H 3aKpereHa
C TMOMOILbIO 3MOKCHIHOH CMOJIBI) BO3AYUIHBIH 3a30p Yy HEro 3HAUHUTEJNbHO
YBeJUUUBAETCs, COOTBETCTBEHHO YMeHbIaeTcss KO3(D(PHUIHEHT YCHIEHHS.

Jasi yBeanuenuss kKospduuuenta ycusaenuss MY ¢ raaakum sKopem
Obl1a BBeJdeHa NpPoJoJbHAs MoAMaruuuupamomias ob6morka. IlpopoabHas
noAMarHuyuBalonass oOMoTka yKJaaablBaeTcss B GOJbllHe Tas3bl U BK/AOUALT-
cs1 B nonepeuynyio lenb IMY (puc. 1). B stom cayuae H.c. BO30OyXKAeHH:A
SIBJISIeTCSl pe3yJbTHDPYIOllel ABYX H. C.

FB:Fy+FHOﬂ7 (1)
rae  Fy — H. c. 0OMOTKH yHpaBiieHHs,
Frog— H. C. IPOJOJBHOM MOAMAarHMYMBaIOUled OOMOTKH.

Pacuerbl u 3KcrnepuMeHTa/ibHble HCCJAEJOBAaHUS  MO3BOJMWIN BHIABATDH
MaKCHMaJbHO BO3MOKHOe pacrpejesnenne 3Tux H. ¢. OHO npuMepHO Haxo-
JUTCSI B TaKuX npejenax: 68 mpol. NpUXOAUTCS HA MPOAOJbHYIO MOAMArHIi-
YHBAWOILYI0 OOMOTKY M 32 mpol.— Ha OOMOTKY yNpaBJeHHS.

[Ipu nmanpHeiillleM yBeJWYEeHHH MPOLEHTHOTO OTHOUIEHHUST H. C. IPOLOJb-
HOH MoJMarHuuyMBaiolleli 0OMOTKH HauyMHaeTcss caMoBo30Oy:kiaeHne IMY.

Ha puc. 2 nana 3aBUCHMOCTb 3.1.C. BBIXOJHOH CTyNEeHHU OT TOKa ylpas-
nenus Es=1(iy). Y3 puc. 2 BuaHO, 4TO OJHY M Ty 2Ke BBIXOJHYIO 3.71.C. MOXK-
HO MOJYYUTb, HU3MEHsIsSI B LIMPOKHUX Mpejesnax TOK yINpPaBJeHHS MPH pasJui-
HBIX COOTHOIIEHHUSIX H. C. OOMOTKH yNpaBJeHHs ¥ NPOJOJbHOH MOJAMATHHYMU-
Barwueid 0OMOTKH. i

B npouecce ucnblTaHuii 6bM MOJYYEHbl CledyIOlMe JaHHble MO OCHOB-
HBIM XapakTepucTukam dMY:
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Puc. 1. Cxema OMY c rjagkum
R AKOpeM,

! OY — 006MOTKa ylpaBJeHus,
n.,7% [1oy — mpojoJbHAsA MOAMArHHUHBAIO-
od mas o6MOTKa,

[oq — momepeyHas MOAMArHHYHBAIO-

masa 06MOTKa,
K — romneHcanuoHHass 0OMOTKa,
H— T Har H,
0y R COIIPOTHBIIEHHE HArPy3K

R, u Ry — MIYHTHPYIOIIHE CONPOTHB-
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Puc. 2. Pesyspmupylomas xapaKTepHCTHKA
Es=fi(iy) npu pas3iHYHBIX NPOIEHTHBIX OTHOLIE:
HUAX H. C. IPOJOVIBHOH mOgMarHAYMBAIONL2i1
OOMOTKH.
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a) AJs NepBOTO YCHJIUTEJSsI
Ky =350, T=0,2 cex, K;=1750.
6) A5 BTOPOTO YCHUJUTENS
Ky = 2400, T = 0,23 cex, Kz = 10 400,

e Ky — koshdumuent ycunenus,
T — OGwicmpoaeiictBue ycuauTens,
K; — kosddunent mo6poTHOCTH.

Huskoe 3nauenune kosdduuuenta nobporHoctd Km mepBoro ycuiauresns
OO0DBSCHAETCS 3HAYNUTENbHOH BEJTHUYMHOH HEMATHUTHOTO CJOS (H30JSLMSA A-
KeTa sAKOps, AHAaMeTp IPOBOJAHHKOB SIKOPHOH OOMOTKH, CJOH 3MOKCHIHON
CMOJIBI IIVIIOC BO3AYIIHBIA 3a30p), paBHOro 2,4 mm u OONBLIMM UHCJIOM BHT-
KOB TIONepeuHol noamarnuuuBaiouiein oomorku (B=3). Bo Bropom ycu/aure-
Jie BeJIMUMHA HeMarHUTHOTO CJ10s JoBefeHa A0 1,07 mm 3a cueT npUMeHeHHs
B IKOPHOH OOMOTKe MpPOBOJA MeHbIIero AuamMerpa U yMeHbLIEHO YHCJI0 BHT-
KOB IONepPeyHol noamMarHuuuBatuei oomorku (p=1,5),
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noAMarHuuuBamLeii oOMOTKH K OOMOTKe SIKOpsSi Ha MOJIIOC.

B ycuaurtensix ¢ raaikuMu SIKOPSIMH OOMOTKa OXJazKjaercs Jyulle, yem
NpH pacnosioKeHuu ee B mnasax zybuatoro sikops. Ilostomy yapenbHasi Teil-
JioBast Harpy3dka B MY ¢ riajkum siKkopeM MoxKeT ObITh yBeJHUeHa.

Ha puc. 3 mocTpoeHbl B OTHOCHTE/bHBIX €IHHHUIIAX BHEIIHHe XapaKTepi-
CTHKH A1 BTOpOo# Moaeaun OMY ¢ raaakuM ssKOpeM U CepHHHOIO yCHJIHUTE/ !
IOMV-12A co crenyloUUMu JaHHBIMH:

P=1,2 ker, U=115 8, n=2900 06/mun.
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Puc. 3. Buemnue xapakrepuctukn OMY npu pasandHOii
CTEIleHH KOMIIEHCAIHH: — BHEIIHHE XapaKTEPHCTHKH yCHJIHTEJIsI
%1{/1?1111{21% AKOpeM. — - -— BHEUIHHEe XapaKTEePHUCTHKH CEPUHHOTrO
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M3 pucynka BHAHO, YTO AJIS1 cjyyasi eIMHAYHON KOMIEHCALMH BHEMINAS
XapaKTepHCTHKA YCHJIUTENS] C IVIaAKUM SIKOpeM HMeeT OOJbIIHH HaKJ/IOH.

O6mbacHseTCS 9TO MOBBIIEHHON BEJIHUMHON MajeHHs HANPSIKEHUsT B AKO-
pe 1o cpaBHeHHIO ¢ O6GBIYHBIM DMV,

YTo KacaeTcss HACTPOHKH KOMIEHCAUlMH, TO B YCHJIMTEJEe C TJaaKHM
SIKOpEM OHa OKa3blBaeT MeHblllee BJaMAHHe, yeM B oObiyHOM IMY. OO s3TOM
CBHJETE/IbCTBYIOT XapaKTePHCTHKH, nonaydyeHHble npu ¢=0,95 u ¢=0,98 nas
COOTBETCTBYIOILUX YCHIHTEEH.

[Ipu ncenegoBannn OMY ¢ rmagkum siKOpeM OCHOBHOe BHHMaHHe OblIO
VASTEHO HecseloBanuio Kommyrauuu. CraBuiach 1elb — BBISIBUTh, KaK OY-
JleT BeCTH B KOMMYTALlHOHHOM OTHolleHud DMY ¢ raikuM sKopeM MpH pas-
JIMYHBIX Neperpy3kax M NJAOTHOCTAX TOKa, NPH Pas3JMYHOH CTENeHH KOoMIeil-
cauuu. McenenoBasoch TakKe BJUsSHHE Ha KOMMYTAUMIO JOMOJHHUTEIbHbLIX
TMOJIIOCOB.

HccnenoBanne KOMMyTallMM BeJoch KaK pas/eibHO B MOMNEPeyHoH i
NPOAOJBHON LeNaX, TaK M NPH COBMECTHOH paboTe MmomepeyHblX U MPOA0.IbL-
HBIX LIETOK.

[Ipu stom ocuuaaorpadupoBasuch KpUBble TOKAa MU MOJS € MOMOLLbIO
crenuadbHbIX BUTKOB, OH(HUIAPHBIX OTHOCHUTEIBHO HCC/AELYEMBbIX CeKILHii.
BBuay Toro, 4To XapakTep KPHBbIX TOKA H MMOJS B BbllIeyKa3aHHBIX CJay4asiX
paGoThl Leneid YCHJAUTeAS MOJY4YMJICS NPUOJU3UTENbHO OJAMHAKOB, TO Ha
puc. 4 U Ha pHC. O NpUBeJeHbl KPUBbIe TOKA M MOJS sl CAydas COBMeCT-
HOIl paboThl MmonepedHoil u mpofoubHoi meneil. Ha puc. 4 KpuBble TOKa a u
0 MPOMOJBHON IENH MoJ LeTKaMU MOJOXKHTeNbHONH H OTPHUIATEJIBHOH IM0-
JPHOCTH; KPUBbIe TOKa ¢ ¥ d momepeuHol ey Moy HleTKaMH MOJOKHUTe b
HOH U OTPHUILATEJNbHOH MOJSAPHOCTH.

Puc. 4 HKpusole TOK&
IPOJOJBHOH & U b U momepey-
HO ¢ U d memeil moj WIEeTKaMH

06eHux MOJIAPHOCTEH,

Puc. 5. KpuBasa nonas npu
COBMECTHOH paboTe IIETOK IO-
IepeyHoH Hu MNPOAOJbHOH Iie-

neH.

Kaxk BunHo u3 puc. 4, KpuBble TOKa B MONEPEUHOH 11eNH HMEIT HeCKOJb-
KO 3aMeJJIeHHbI XapakTep, B NPOJOJbLHOH Lenu — NPUOJHKAIOTCA K Mpi-
MOJIHHEHHOMY.

Ha xpuBoit nons (puc. 5).

I — o6aacTte GoablIoro nasa u

I — o6aactb cpennero nasa.

Ha kpuBoii noss BUAHBI Ny/JbCalHH, 0OYCJOBJEHHbIEe 3y6YaTOCTbIO CTi-
Topa.
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[Tpusenennbie KpUBble TOKA U MOJSI OBLIM MOJy4YEHBl AJsi BToporo MY
NpHU eIHHUYHOM KOMIEeHCallMd, HOMHHAJ/JbHOH Harpyske u TemiepaTrype Ko.I-
Jiekropa +75°C. Temneparypa KoJIeKTOpa H3Mepsijach ¢ MOMOILBIO Tep-
MOMapHl.

Kommyranua B OMVY ¢ raagkum sikopeM HCKJIIOUHTENbHO XOpOIuast.
IIpu nmoTnocTsiX TOKa B LleTKax cBhile 40 a/cm? WcKpeHue COBEPIIEHHO OT-
CyTCTBYeT.

HcenenoBanuss KOMMYTallMd MMOKa3aJjH, YTO HEOOXOAHMOCTb B JOMOJHII-
TEJIbHBIX IOJIOCAX B MPOJOJIBHOH OCH OTMajaer.

B oanom u3 ycuauresnei OblIM yaajeHbl JOMOJHHTEbHBIE MOJIOCH, B
JApyrom octabieHbl. CylleCTBEHHOH pas3HUILbI B KPHUBBIX TOKa He HaOJI0/1a-
JIOCh. ;

B oranune ot o6pruHbix MY monepeuHoro moJgsi B YCHJAUTENSIX € IJiaj-
KHM SKOpeM HEe3HAUMTeJbHO BJHSHHE CTelNeHH KOMIEeHCAIlMd Ha Xapakrep
KOMMYTallH.

Tak, manpumep, Bo BTOpOi MoJeau mpu mnepekommeHcauun 20 mpoi. u
HegoKomnencanuu 50 Npol. 3aMeTHBIX H3MEHEeHHH B XapaKTepe KPHBBIX TOKa
He HaOJI01a/0Ch. DTO, BUAHMO, MOMKHO OOBSICHHTb, OOJBIIOH BEJHYHHOH
HEMAarHUTHOIO CJIOSl M HEe3HAUUTEJNbHBbIM MOJieM SKOpPs B 30He KOMMYTAaIUH.

BesbickpoBass kommyrauus B IOMVY ¢ riagkuMm sIKOpeM OOBSICHSETCS
yJyululeHHeM YCJOBHH KOMMYTAaIUH MO cpaBHeHHIO ¢ o6biuHbIM IMY. Tax,
MarHuTHass NPOBOAMMOCTb OOMOTKH TIJIaAKOro sikopss mo [1] Menblne mnpu-
mepHO B 10 pa3 no cpaBuenuto ¢ IMY ¢ 3y6uatseiMm sikopeM. COOTBETCTBEHHO
yMmenbwiaercs B 10 pa3 u 3HaueHHe peaKTUBHOH 3.1.c. Huke npusenennt
3HAyeHus] PeakTHBHOH 3.1.C., paccuuTaHHble A5 oboux MY c¢ raagkuu

SIKOpeM:
IlepBblil yCUNHUTEND:
erq=0,026 s, eq=0,053 s.
Bropoii ycunuresnn:
e,q=0,086 s, erg=0,11 s,
rae

€.q — 3HayeHHe PEeaKTUBHOH 3.1.C. MO IMONEePeyHO OCH;
€rq — 3HaueHHe PeaKTHBHOH 3.1.C. IO IPOJOJbHOH OCH.

K OGmaronpusiTHO CKa3blBaIOLUUMCS Ha KOMMYTALMIO YCJOBHUAM B YyCH-
JUTeNsAX ¢ TVIaJKHUMH SIKOpPSIMH, 0e3YCJOBHO, OTHOCATCS CJAEAYIOLIHe: HAeH-
THYHOCTh BCeX KOMMYTALHOHHBIX IMKJOB, OTCYTCTBHE IyJbCAlMH MarHUTHO-
r'o NoTOKa B KOMMYTAIlHOHHOH 30He.

[TpuBesennbie HCHOBITAHUS HAa MEXaHHUECKYIO MPOYHOCTb AaHHBIX MY
MOKa3aJ/Ji BBICOKYIO HAJ€KHOCTb IVIaAKux skoped. B pesyiabrarte JJIHTENb-
HbIX MCIBITAHMM HHKAaKHX H3MEHEHHI WM TOBpeXIeHHH sAKOps He OOHapy-
JKeHO.

B mesoM mno pesyJabTaTaM MCCAEA0BAHUH MOXKHO CAEJIaTh CJeaylolue
BBIBO/IbI:

1. Yeuaurenp ¢ raajkuM SIKOPEM 10 OCHOBHBIM XapaKTepUCTHKAM
(Ky- T, BHEIIHHM XapaKTEPUCTHKAM) CTOHT Ha YPOBHe CTAHJApTHHIX IMY
MONepeyHoro MoJs.

2. B KOMMYTallUOHHOM OTHOILIEHHH, 10 CPaBHEHHIO ¢ OObIUHBLIM IMY,
xapakrepusyercsi 6e3bICKPOBOH KOMMYyTallMell NMPH 3HAUHUTEJNbHBIX Meperpys-
Kax H OOJIbIIMX MJOTHOCTSAX TOKa Mmoj uietkamu (cBoime 40 a/cm?).

3. Ycuautenu ¢ raajKUMH SIKOPSIMH MMEIOT BBICOKYIO MeXaHHUYECKYiO
Ha/1e’KHOCTh.

JIHVR E-P- ATV PA

1. 3. Aprnoabpgu U JaiKyp. Mamudel nocrosHHoro toka, 'OHTH, r. 1,
1931.
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