HU3BECTH

TOMCKOI'C OPTEHA TPYJIOBOTO KPACHOI'O 3HAMEHHU
_NOJHTEXHHYECKOrO HHCTHTYTA myenn C. M. KHPOBA

Tom 212 1971

PACYET MOJAd IJABHBIX MMOJIOCOB B 30HE KOMMYTAIUH
C YYETOM HACDBIIEHHS MATHUTONPOBOAA

3. I'. Ye6oTtkoB, A. H. Cxopocnemkix

{(PekoMmeHOoRaHa HAYYHBIM CEMHHADOM Kadedp 3JeKTPHYECKHX
MAIUUH H OGIEH 3JeKTPOTEXHHKH)

Ha koMMyTaimHOHHYI0 YCTOHUHBOCTb MALIMH IOCTOSHHOIO TOKAa C IVIy-
GOKHM peryJHpOBaH!eM CKOPOCTH 3HAUWTEJbHOE BJ/IMAHME OKAa3biBAeT MOJE
paccestHHs! TVIaBHEIX MOJIIOCOB, MOCKOJIBKY TaKHe MallHHbl paboTarT H B pe-
JKMMAax CHJBHOTO Haceilexusi. HaceillileHue MAarHUTHO CHCTEMBbl YCHJIMBA-
eT BJHUSIHHE IOJS IVIABHBIX TOJIIOCOB HA KOMMYTALHIO, TaK KaK CKODPOCTb
BpalleHHs TIPH 3TOM NajaeT HeCKOJbKO MeAJIeHHee DOCTa H. C. IJIaBHOTO
MoJIK0Ca, YTO, COOTBETCTBEHHO, BhI3bIBaeT yBeJHUYeHHe 3. A. C. BPALIeHHS KOM-
MYTHPYEMBIX CEXUHH OT MoJfl IM1aBHBLIX MOJIOCOB.

Orciona oueBHAHA HeOOXOAMMOCTb YyueTa I0Jf IVIaBHBIX IOJIIOCOB B
pacueTe KOMMYTaiMH, 0COOEHHO NPH HACHULEHHH MAarHHTHOH CHCTEMHBI.

CyulecTByOIli#le METOAbl pacyeTa MAarHMTHBIX IOJIEH pacCesiHWs TPH-
MEHUMbI JHMIIb TP HEHACHIUIEHHOH MATHHTHOH CHCTeMe.

B [1] paspaGoran MeTOA pacyeTa IOJA IJIABHHIX IIOJIOCOB B 30HE KOM-
MyTallMH B BHAE ONpEJejeHHs] NapaMeTpoB CHJIOBbIX TPYOOK H HX MarHHT-
MbiX COMPOTHBJIEHHI B 3aBHCHMOCTH OT T€OMETPHH MalIMHBL. Tam xe oTMme-
YeHO, YTO CHHXKEHHe TIOTeH!HaJa HAaKOHeYHHKa I0JIOCHOro 0aliMaka OTHO-
CHTEeJbHO INGTEHUHAaJa noJoca A0 50% NpuUBOAHT K HIMEHEHHID KAPTHHLI
107 ¥ IapaMeTPOB CUJIOBEHX TPyOok He Gosee uem Ha 109%. CaenoBarens-
10, Metod [l] mpuMeHuM IJs HACHIIEHHOH MArHUTHOH CHCTEMbl NPH yCJIO-
BUHM HM3BECTHOTO DaclpefieJieHHs NOTeHI[HaJa N0 MOJIOCHOMY HaKOHEUHHKY.

Pacnpesefende moTeHIMas a 10 MOJIOCHOMY HAKOHEYHHMKY MOXHO pac-
CYMTaTh, IpHMeHsIst HoMoTpaduyeckuit Meroy Beneaukra [2].

TTopsimok pacuyera 10Js1 paccesiHHs IVIaBHOTO IOJIOCA B HEHTpa/bHOM
30HE TpH yuere HACBII(EHHs CTaJH MarHUTONPOBOJA HIPHHHMAETCsl CJeAylo-
LIHM:

I. Onpenenenne pacnpeleNeHuss MarHHTHOTO TNOTeRilHaJa
o TOJAIOCHOMY HakoHeyHHKY. OHO BKJ/IOHaeT:

1. [MocTpoeHHe HOMOTPAMM /il COPTOB CTaJH, IPUMEHAEMBIX AJS Mar-
HUTOTIPOBO/A [TAaHHOH MAaUIHHBI.

2. TIpeneGperasi MArHHTHBLIM CONPOTHBJEHHEM IOJMIOCHOIO HAKOjIeyHIi-
Ka, ONMpeJensifoTcs AJs 3aJaHHOrO 3HAUeHHs! H. C. IVIABHOTO I10J110CA NOTOKH
yepe3 yyacTkd mnosiocHoro HaxoHeunuka I, II, III (puc. 1) n npuGauxen-
Hble 3HAUEHHs] NAJEHHI MAarHUTHOrO [OTEHUHUAJ a B YKA3aHHBIX y4acTKax
ITOJIOCHOTO HAKOHEHHHKAE.

3. YTouHsiorcd npub/HKEHHbIC 3HAYEHHHA IIaJeHHA MAarHHTHOTO IO-
TeHIHada B TOJIOCHOM HAaKOHEeuHHKe.

Hexolsd M3 H. €. ThaBHOTO MOJIIOCA H PAaCcCUHTAHHBIX 3HAYEHHUH IajgeHusds
MaTrHUTHOTO IOTEHLHAaJ/Ja, PACCUMUTHIBACTCS pachnpejejedde Mari4THOro 1o-
TeHuMaj a 110 MOJICHOMY HAKOHEUHMKY.
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Puc. 1

II. Pacuyer nogasi paccesiHUst IJIaBHOTO MOJIOCA B HEATPAJILHOI 30He.
Pacuer Bksouaer:
Cornacho Boipaxcenusim (5—8). [1] ompeaeasioTcsi mapamerphl CH-
J10BBIX TPYOOK A/l T€OMeTDHUH JAaHHOH MAalllHHBI.

2. Tlo Belpamxennsim (1—2) [l], ¢ yueToM pacnpeiesieHHsi MarHUTHOIG
NOTEHIIHAJA 10 JIOJIIOCHOMY HAKOHEYHHKY, ONpefessieTcs HHAYKIHA B BO3-
JVIIHOM 3a30pe HeWTpaJbHOH 30HLL.

[To ykaszanEOMYy MeTony OB HPOBEJEH pacuer MOJsA TJAABHbIX [10/COB
B HefiTpasbhoi sone mMawnabl [I51 co caeayiomumu napameTpamMu reoMer-
PHIL

6,\pIrr =2,5 MM — BO3AVIUHLIH 3230p MOJA KpaeM [MABHOTO NOJAKCA.

0w  =2,5mm — BO3AYWHBHIH 3a30p MNOA LHEHTPOM I004BOUHCOTO 110-
Joca,

Bw =22 mm — wHpuHa J00aBOYHOTrO IOJIOCA,

Ha =162,5 mm — auametp sIKOps.

Pacuer npoBoguics 15 TOKoB Bo36yxkaenus 0,8; 1; 1.2; 1.4a, KOTOpBlE,

NdK BHAHO M3 KPUBOH HAMarHMYMBAHMS MaWIHHBL (PHC. 2), COOTBETCTBVIOT
HACDIIEHHOR MATHHTHOMH CHCTeMe.

Pe3yawTaThl pacyeTa IO ONpeAeNeHHIO NajeHHs] MATHUTHOTO MOTEeHIIHA-
214 5 J0JMIOCHOM HaKOHeuHHKe cBejeHbl B Tada. 1, rae

iz — TOK BO30Y KICHNS,

Pye -— H. €. TsaBHOro moJioca,

Pur, Pur,Prarr — nanennss MATHHTHOTO IMOTeHIHAJA4 Ha ancma\ I, 1T,
ill nonrocHoro HakoHeUHHKA,

Poyr — mazeiiite SardHHTHOTO NMOTEHHHMAJA B €N0E 3YOUbi-—BO3AY LIHDIH
3a30p OOJ YUacTKosm | MOTIOCHOTO HAKOHEYHHKA.

M3 npeactasieHsblx gaHHbIX Tabd. 1 caeayer, 4To ocHosuas 104 . C.
TITABHOTO TI0J1I0CA PACNOAYETCS Ha IPOBEJCHHEe [TOTOKA uepe3 CJ0H BO3AYL-
Hblil 3230p-2y0unl 8 BHAe ITaleHWsa MArHUTHOrO norteHuuana Poyr. Ha npo-

BeEHHE IIOTOKA 42De3 HAKOHEYHHK IJIaBHOTO IOJIOCA Pacxoayercs A1
T4HHOW MAaIIHHBL Mpl TOKaX Bo30Oyxaenus 1—1,4a or 10 10 20 npouenrtos
1. ¢. 6OMOTKH BO30VZ i€HHSE, YTO, COOTBETCTBEHHO, CHUMKACT MATHUTHBI [10-
TeHU¥Yad NOAIOCHOrD HAaKOHeUHHKA M BeJHYHHY NO0Jsi B HEHTPaAJdbHOI 30tc.

OcuoBHOe mnajeHHe MarHUTHOTO HOTEHLHAJIa B TOJIOCHOM HAKOHEeUYHH-
ke npuxoaurca Ha yvactiu III w Il (puc. 1). [lagenue MarHuTHOrO MoTel-
iHaJla Ha yyacrke T HOTIGCHOTO HAKOHEUHHKA HEe3HAYUTENbHG, TAK B 1A4H-
HOM CJaydae oo ne npesbimiaet 1% H. c. o6MoTku Bo36y,aenus. ITocie Hee
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Puc. 2

oObAcigercsa TeM, 4to yepes yuacrtok III mpoxoasar noroxu P, Oy u P,
yepe3 yuactok 1T — notoku @y u @y, vepes yuacrtok I — norok @y 11, coot-
seTcTento, yuactku 111 u I Gosee Hachllenbl ¥ HA HMX NPUXOAHTCS GOJIb-
ulee NiajJeHHe MarddTHOrO MOTEHIHa/ja, yeM Ha y4acTok [. DTuM moaTsepx-
naeTcs BO3MOYKHOCTb pacyera MoJif [JIaBHOTO MOJIOCA B HEHTPaJbHOH 301e
fpH HacbiLleHHH MATHHTHON CHCTEMBl H3J0XKEHHBIM Bbillle METOIOM, MO-
CKOJAbKY CIJIOBBIE TPYOKH 1O/ IMABHBIX TIOJIOCOB B HEATPAJIbHOH 30HE, OMi-
PAIOLLKXCS HA HE3HAUUTE]BHYIO YacTh IMOJIOCHOTO HAKOHEYHHKA, HE H3Me-
HAIT CBOHX IApaMeTpOB, TaK KaK MarHUTHHIA noTeHuuas yyactka I no-
JTIOCHOIO HZKOHEeUHHKAa (aKTHUeCKH NMOCTOSIHEH MO ero JJIHHe.

Pe3virTaThl pacueTa noJs B HEHTpadbHOW  30He mjs mMamuubel T151
NpeACTABIeHbl HA PUC. 3 B BHAe KPUBHIX 1, 2, 3, 4, COOTBETCTBYIOILIHX TOKaM
B0o30ynienus 0,8; 1; 1,2; 14 a.

J.s npoeepkd XOCTOBEPHOCTH [JAHHOIO METOAA pacyera MHOJs C yye-
TOM HacollUeHUS OhlT TIPOBedeH SKCIEpPUMEHT 1O ONpeJe/eHHi0 HHAYKUHH B
MEJKIOI0CHOM TIPOMEXVTKe Malnubl [151.

Pacnipenesnenie WHAVKIHH CHUMAaJIOCh C NOMOIIbIO JdaTyHka 3. 1. C
XoJ/171a, 3aKPeIJIeHHOro Ha 3y0Ie SKopa. JKCIepHMeHTa bible 1aHHble Mpel-
CTABJICHBI Ha PHUC. 3 B BYUAE TOYEK.

Anaan3 NpeAcTaBJeHHBIX HaHHBIX PUC. 3 IOKAa3bIBAET, YTO pacXozKIieHile
SKCIepHMEHTa U pacuera He npesbimaer 10%.

PeayabrataMi J[AHHOH paboOThl NOATBEPKAEHA BO3MOMKHOCTbH pacyera
noJIsl FiaBHLIX IOJIOCOB B 30HE KOMMYTAlIHH IPH HACbIEHHOH MAarHMTHOR
cuereme, nenoassys [1] u [2].

I1poBeieHHble pacueThl H 3KCTIEDHMEHTHI MO3BOJAIOT CledaTh BHIBOA O
HeoBX01EMOCTH yUeTa HACHIEeHHS MTOJIOCHOrO HAKOHEUHHKA, MOCKOJbKY ma-
TeHHe MarHHTHOTrO MOTeHUHa’ga B HHX MozxeT pocturats 10--20% ot H. c.
r1aBHOTO TCdaoca.

BesiiuuHa [oAs IVIaBHLIX TIOJIIOCOB B 30He KOMMYTAIlMH MOXKeT ObITh
3HAUHTEeJALHOMN, NOCKOJALKY UIMPHHA KOMMYTAllHOHHOH 30HBI BhlOHMpaercs He-
CKOJIbKO 1IHpe A0GaBOYHOro moawpca. Tak, NpH HMEBLIHX MECTO B JaHHbIX
HacyeTax TOKax BO30VIKAeHUs MNoJe TJaBHBIX MOJIOCOB B HauajJe M KOHLe
KOMMYTaHHOHHON 30HB jgocturaetr 500--600 ec. Jra BeauuunHa no.ds co-
OTBETCTBYET Hauaay KOMMYTaiimoHHON 30HBl — 81° mamnns 151 (puc. 3),
cpaBHUMa ¢ 110JeM M00aBOYHOTO TMOJCa H MOMKET O0Ka3blBaTb CyLLeCTBeH-
HOe B.IHAHME Ha XapakTep KOMMYTALHOHHOFO npouecca.
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!
in ’ Pse : Py l P ‘ P i Poyt
0.8 1200 4,08 10,5 46,8 1142
1.0 1500 7,25 53 108 1334
1.2 1800 9.1 102,5 151 1542
1,2 2100 12,5 154 213 1730
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