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YCUJAUS B JOBOBbBIX YACTAX OBMOTKH CTATOPA YAAPHOIO
FEHEPATOPA

A. K. BEPXOTYPGB, I A. CUITAWJIOB, K. A. XOPbKOB

(TlpeacTaBiena HAaydHbIM CGMHHApOM Kaenp 3VIEKTPIUYECKAX Malli
M 0DUIel 3JeKTPOTeXIHKIL)

B cBsI3M ¢ POCTOM MOIIHOCTH MAllHH [IELEMEHIIOT0 TOKa OO0JbLIOE BiiH-
MaHnde NpPH HX NPOeKTHPOBAHUM yAEJseTCs Pac4eTy YCHJHH, BO3IMKAIOMIKUX
B OTAEABHBIX 3deMentax Kouctpykuui, Ocobenizo Godbliioe BHEMAINHE yHAe-
JSIETCHA B MOC/E/Hee BpeMsl pacyeTy MeXaHHYeCKHUX YCH/Tui, KOTOPBIE HCHDI-
THIBAIOT A000Bble YacTH OOMOTKH C€TAaTcopa HPH  KODPOTKOM  3aMbIKaHHH.
BoJblilyio OMacHOCTh 3TH YCHJIMA NPeJCTaRJsioT AJsl YAapHOro remeparopa,
HOPMAJBHLIM PeXMUMOM paboThl  KOTOPOTrO fIBASETCS BHE3anioe KOopoTkoe
3aMBIKANHE UAH BHe3alHnoe 3aMblKanue Ha Harpysky ¢ HefoJbliuM conpo-
THBJAEIHEM Ha NepHOjJ, OAl0fl MaKCUMaJbHOH NOAYBOMNbl TOKA.

MapecTno, YTo ymapliblil TOK CHUXPOIIILIX ICHEPATOPOB MOMET AGCTH-
rate 20 — 30 u GoJsee KpaTHLIX 3paucunil or nomuunaaenoro Toxa. Chaeno-
BATeNbHO, YCHAHS, KOTOpble OYAyT HCOLITHIBATL [POBCAIIKA cTatopa re-
nepartopa, npesvicat B 400 + 900 pas ycmius, A2CTBYIOIE NDH HOPMa/lb-
noil paGoTe MauMlibl. B CBA3H ¢ 3THM, BOMpPOCH Kpemienns JoG0BLHX vac-
Tefi OOMOTKM CTATOPA YAAPHOTO reHepaiopa H pacuer HX MEXalHuecKOM
JIpOUHOCTH TPEGYIOT creuuanbibix ueeaeopauufl, Pacder yeuauii B no6o-
EblX 9acTIX OOMOTKH CTaTopa MOzKeT OBIThL NMPOH3BeAel JMUL NpHOJIHMe-
HO. DTO OODBACHSIETCS O4eHb CAOXKHLIM [IPOCTPANCTBEHHBIM pacHpeie/enneM
GOJBLIOro uHcJaa cTep)kiueii oOMOTKU B 30He J100OBLIX 4acTeH H TE€M BJHA-
1HEeM, KOTopoe 0Ka3hiBaIoT Ha Jo0O0Bble YacTH OKpViKawllue Hx (peppomar-
HHTHBIE MOBEPXHOCTH TOplla cTaTopa, KOpliyca, TOPUEeBbiX IMHTOB 1 poTOpa.
Iecnenosaiuda nokasady, uto HaudOJLIIAS 4acTh MOTOKA paccesius (0Ko-
A0 209, oT ofLiero NOTOXKA paccesdHus) CBA3LBAST J000BYIO YacTh € T0P-
HeM nmaxera crartopa. [lotoxku paccesnus JaoGOBGH HACTH N0 OTUOLICHHIO
K KOPIYCY H TOPLEBLIM I{UTaM COOTBCTCTBEHHO CCCTABJAAIOT NPUMEPHO 3%
i 10% or ofwero moroka paccesinis [1]. CaenosartesbHe, B NCPBYIO Cue-
Peib JIOMKIBL OBiTh YYTEHDLE YCHJUST MEUY J000BOMN U2CThio I TOPHOM Ha-
KeTa craTtopa.

MeToanKa pacueTa YCHUAMIL B 30He JOGOBHIX uacTeil 0OOMOTKH CTATOPA
9JEKTPUUECKOH Mallliibi IOCTPOEHA Ha MRTOMe pacueTa yCulInd Mexay oT
TEABUBIMI OTPE3KAMH paszauudoll ajaunsel [2]. B nessx ympouleRHs pacucToB
YCHHS, BO3NMKAKLINE B OTPe3KaX J00OBHIX uacTefl 06MOTKI €TaTopa, NojL-
pasjgenennl Ha OTAGABHBIE COCTABJSIONLL!

|. Paaunanaplple H Taureniuaabiible yCeiLius, BO3HHKAOWNE MEKAY 0PA-
MOJHIGHIILIMH OTpe3KaMH JOOOBHIX YacTed OOMOTKU.

2. AxcuasbHble ycuJsns, BO3HNHKAIOUHE MEKAY H30THYTLIMHU OTPe3KaMIil
n000BLIX uyacTell OOMOTKH.
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3. Yeuausi, BO3HHKAWIIHE MEXIy OTPe3KaMu J000BoH yactH H dep-
POMArHuTHBIME noBepxnocTaAMHU. Ilpd 3ToM paccMOTpeHBl TOJABKO YCHJHUS
MEXJIY H30THYTbIMH OTPE3KaMHM JOOOBLIX HacTed, MapasJeabHbIMU TOPIY
CIaTOPHOrO KeJesa, H TOPLEM cTaTtopa.

Hcenenosannsg mMexanuueckux ycw/iuil B JOGOBBIX uacTax opnodasnoit
OJHOCJAOHHOH KOHUEHTPHYECKOH OOMOTKH CTATOPA MPOBENEHLI C IOMOIIBIO
S1IBM-Munck-1. Pacuernt Mexanuueckux yCusInfi BLITOJSHEHBI IS paaa
MAIlMH ¢ Pas/AuuHbiMU AHAMETPAMH PacTOUKH CTATOPA, PA3JHUHBIMH Bbi-
JlevaMu J00OBBIX YacTed W PasJHulBIMH YHCAAaMH [1a30B CTaTopa. AJrOpHTM
pacuyera yCHAMIE ¥ pacueTHele (HOPMYJBl H3JOXKEHH pasee [2], mosromy
3jecb He mpusoaarca. s onpegenenuss MeXaHMYeCKHX YCHAMH Ha eIMHH-
KV [AJHIBLI IPOBOJAHHKA MOJb3yeMCd 3aBHCHMOCTHIO

F,o=n 107812, refu,

rae /y, — NHK TOKA KOPOTKOIO 3aMBIKAHHS B aMIepax,
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JIOKEHH2 OT/ACJALHOTC OTpPe3ka JACOO0BOH dacTd “¥  KOHJHIYypaunuio Beed
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Puc. 1. K pacueTy ycHIHE Ha mpAMOMUMHERHBIE OTPe3KH N0oGOBLIX uacTel:
! a) reomeTpHuyecKdil (arTOop JJAf pacHdeTa TAHTEHHHUAJILHBIX YCHJHH,
0) reoMerpHueckuil $agTop AAS pacueTa pasHa/bHBX YCHJHH.

- B pesysabrare 1IpOL€EHHBIX HCCACJOBAHHA HAaEACHBl 3aBHCHMOCTH
reoMEeTPHYCCKOT O (PAKTOPA OT Pa3/JIHYHLIX NAPAMETPOB MallHULl, ITH 3a-
BHCHMOCTH [peJcTatJens B Brjae KpuBbX H: puc. 1, 2, 3. [lo xpuBbiM
puc. | MOIKHO ONpEjeJHTb IeOMeTpPHUeCKHi (axkTep £, M K, JJs pacyera
pajuanbubiX F, M TaHresumasbHeix F; ycuauii, neficTBYIOIHUX Ha TIpdA-
MoJauHelinsie oTpeskd Jodorveft yactu. Ilo KpUBBIM pic. 2 MOXHO oOlpe-
JIeTUTH FeOMETPHUCCKHIA  akTop K, U K, JLASl [ac.era axkCHaJbHBIX YCH-
JIH#, ACHACTBYIOLLUX HA OT/EJbHBIC H30THYTHE CTPE3KH JCOOBOH uacTu [,
M YCUJHA NPUTAMEHNd 3TAX OTPE3KOB K TOPIY LakeTa xxeJjesa cratopa f.

Kax caenyer us xpuBnix puac. | u 2 naunbcipinke ycwaus JeHCTBYIOT
Ha IepPBBIH CTepxendb, 38 KOTOPHIA HPHHAT CTEPH €ub, JEwauluil Ha Kpaio
($a3HOi 30HBI CO CTOpPOHH CBOOOJHBIX OT OOMOTKH na3osB. HaunOouabiume
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YCHJHA JCHCTBYIOT HA H3OTHYTBHIH OTPe30K CTep:kHsl J0OOBOH uwacrtd, Pac-
4eThl MOKa3bIBalOT, YTO TeOMEeTpUYeCKHH (aKTOpP B CHJAbHOH CTENEHH 3a-
BUCHT OT JHAMETDPa PACTOUKH cTaTopa MaluuHe. [loabL3YysCL cepHel KpH-
BbIX, aHAJOTHYHBIX 34BHCHMOCTSIM, IIPEJCTaBJeHHBIM Ha puc. 1, 2 gas
D = 110c¢M, MOXKHO IOCTPOHTb 3aBHCHMOCTH TeoMeTpHueckoro QaxrTopa
OT YHCeJ TAa30B A4 PA3JHUYHBIX JHAMETPOB PACTOUKH cratopa. Takue
3aBHCHMOCTH HNpEJCTaBgeHbl Ha pUC. 3. T1oab3ysCh KPUBBIMH AJ5 onpene-
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Puc. 2. K pacuery ycHuinit na M30THYyTHiE OTpe3K# JOGOBBLIX HYacTeH:
a) reoMeTpHuecKHH (DAKTOp sl pacdera YCHJHH NPHTAXKEHH K cTadd
craTopa, 0) reoMeTpHuYeckHil (GakTop JUsA pacyeTa aKCHAJbHBIX YCHJHMH.
Tadaunnal
n 1 2 3 4 5 6 7 8 9 10
F,/T';i 9,78| 8,74 | 7,83 | 6,04 | 6,02 | 5,07 | 4,07 3,00 1,87 0,65
F, % 52,0 | 35,8 129,6|925,6|22,3]19,2|160]| 12,7 8,78 | 3,50
FaMﬂ 135,7 | 89,7 | 65,4 | 47,0 | 30,4 | 13,8 | 4,1 | —25.4 | —54,4 | —107,8
F, /"7’1 3,44| 2,80 2,35 2,03 (1,79 | 1,60 | 1.45 1,33 1,22 1,14
> F,=2801,6 > F, = 190,45 > Fe==19,17
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JACHHSL Ky Kugj Kye (PHC. 3), MOMKHO PacCulTaTL CYMMapHbule YCHJHS,
AedcTByIoUiHe Ha JOOOBYIO 4acThb OOMCTKIl cTaropa B paiuaasnom F,
N AKCHAJBLHOM HaNpaBACHHH [, a TAKWKE YCHJAU HPUTS:KeHusT Kk craand F.

B kasecrse npumepa 0o I1I0JYYCHHBIM  3aBHCHMOCTAM  PacCUHTAHBL
yeuaud, AeficTBylonte na JoOOBYI 4YacTh TeHepatcpa ¢  OJLHO hasHOk
OJIHOCJIOHHCH KOHUENTPHUCCKOR NoApas/(eMe ol OOMOTKOH € JHAMETPOM
pactouku cratropa [ = 110cm, uucaoM nasop cratopa z,” = 60 npu mnpo-
Texkauun 1o obmorke Toxa [y, = 300000 a. Pacuersl npeACTABAEHBL
B 1aoa. 1.

Haiipennple yeuausad mMoryT OblThb UCHOJABL30BANLI g pacueTa Mexaiu-
YECKON NMPOYHOCTH H3OJSILUH, a TaK:Ke AJ5 pacueTa MexXalnHuecKux Hanpsi-
AHEHUI B yaJax KpenJeHusi JOOOBbIX uacTei.
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