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OIIMCAHHUE U30BPETEHHUSA
2420-570518EA/032
IMUXTOBAHHBINA CEPAEYHHUK, BJIOK CEPAEYHUKA, DJIEKTPOMOTOP !
CIIOCOB ITPOU3BOACTBA BJIOKA CEPJIEYHHUKA

OOGnacTh TEXHUKH, K KOTOPOH OTHOCUTCS M300peTeH e

[0001] Hacrosimmee u3oOpeTeHHe OTHOCUTCS K HIMXTOBAHHOMY CEpPAEYHHUKY, K OJIOKY
CEepIeYHHUKA, K 3JIEKTPOABUIATENIO U K CIIOCO0Y IMPOU3BONCTBA OJIOKA CepeuHUKA.

Hacrosimas 3asiBka MCIpalInBaeT MPUOPUTET 3asBKHU Ha mareHT (Anonwus) Homep 2018-
235856, nomanuoit 17 nexabpst 2018 rona, 3asBku Ha marteHT (Anonus) Homep 2018-235872,
nonanHoit 17 nexabps 2018 roxa, 3asBku Ha nareHT (Anonus) Homep 2019-118338, momaHHOH
26 urons 2019 ropa, u 3asBku Ha mateHT (SAnonus) Homep 2019-118339, monanHOW 26 WIOHS
2019 ropa, congepsxaHne KOTOPBIX BKJIIOUYEHO B HACTOSILIINM TOKYMEHT MTOCPEICTBOM CCBUIKH.

IIpennocbutky co3MaHust H300PETEHUS

[0002] B mpeniuecTByIOleM YpPOBHE TEXHUKH, U3BECTEH ILIMXTOBAHHBIN CEpAEUHUK,
ONMCAHHBI B HIDKETIPUBEICHHOM NATEHTHOM AOKyMeHTe |. B IMMXTOBaHHOM cepaevuHuKe,
JIUCTBI 3JIEKTPOTEXHUUECKOH CTallU PAOM JAPYT C APYTOM B HAalpaBlI€HUH YKJIaJAKU CKJIEUBAIOTCS
MOCPEACTBOM KIIEHKHUX CJIOEB.

Crncok 6nbmorpaduuecKux CCbUIOK

llamenmmuuvie Ooxymenmsi

[0003] Ilamenmmuuwiit Ooxymenm 1

He npomenmast skcrieptusy 3asiBKa Ha mateHT (SnoHus), mepsas myOnukauuss HOMep
2011-023523

CyuHocTs n300peTeHust

1Ipobnemvt, paspewiaemsie uzobpemenuem

[0004] MmeeTcst 3anac 1J1s yiIy4lIeHUss MATHUTHBIX CBOMCTB HIMXTOBAHHOTO CEpAEYHUKA
MIPELIECTBYIOIETrO YPOBHS TEXHUKH.

[0005] Hacrosimee wu300peTeHHE OCYIIECTBIEHO C YYETOM  BBIIIEH3JIOKEHHBIX
OOCTOSATENILCTB, M LeJIb HACTOSIILEro H300PETeHHs 3aKJII04YaeTcss B TOM, YTOOBI YJIy4IIaTh
MarHUTHBIE CBOMCTBA IMIUXTOBAHHOT'O CEPACYHHKA.

Cpeocmeo peutenus npoodaemoi

[0006] Ytobwl paspemarh BbIMEYKA3aHHYIO MpoOJeMy, HacTosIee u300peTeHue
MPENOCTABISAET CAEAYIOIUE aCTIEKThI.

[0007] (1) CornacHO acneKTy HACTOSIIErO M300pETeHHs, PEAYCMOTPEH HIMXTOBAHHBIN
CepACYHHK, BKIFOYAOIIUI B Ce0s1 MHOJKECTBO JINCTOB 3JIEKTPOTEXHUYECKON CTaJH, YIIOKEHHBIX
MaKeTOM JIPyT Ha APYyra, U MHOKECTBO KJIEEBBIX YacTel, KOTOpble NPENyCMaTPUBAIOTCS MEXIY
JUCTaMU DBJIEKTPOTEXHUYECKOW CTalu psioM APYr C JAPYroM B HAIPaBIE€HUU YKIAAKU U
IIPUKJIEUBAIOT JIUCTBI JIEKTPOTEXHUUECKOHN CTalu APYT K APYTY, MPU 3TOM, IPU PACCMOTPEHUHU B
HaTPABJIEHUN VKJIAJIKH, MHO)KECTBO KJIEEBBIX YacTeil 00pa3yroT peMeHHyI (opmy, KOTopas
IPOXOAUT B IEPBOM HAIPaBJICHUM, MHO)KECTBO KJIEEBBIX YacTel pa3MELIaroTCsi BO BTOPOM

HANpaBJIEHUH, OPTOTOHAJBPHOM K IIEpBOMY HANPAaBICHUIO, U yroy, C(HOPMUPOBAHHBIN



NOCPEICTBOM IEPBOTO HAIMPABJICHUS W HANpPaBIEHUS MPOKATKH JIUCTA 3JIEKTPOTEXHUYECKOM
ctaju, coctaiisier 30° wau Oosbine 1 90° WM MEHBIIIE.

[0008] (2) B mwuxtoBaHHOM cepaeuHuke cornacHo (1), yrom, chopMupoBaHHBIHI
IIOCPENCTBOM IIEPBOTO HAINpPABJIEHUs] M HAINPABIEHHs] MPOKATKHU JIICTA 3JIEKTPOTEXHUYECKOMN
CTaJIi, MOKET COCTABJIATH 52,3° uiu OoJIbIIre.

[0009] (3) B mmxToBaHHOM cepreuHuke cornacHo (1) wmu (2), pasmep MO LIMPUHE
KJIEEBOW 4YacTH MOXKET OBbITh MEHbIE pa3Mepa MHTEepBaJa MEXIy KJIEEeBbIMH YacTSIMH PSIOM
APYT C APYTOM BO BTOPOM HAIPABJICHHH.

[0010] (4) B mumxTOBaHHOM cepaeuHHKe corynacHo (3), pasMep MO MIMPUHE KJIeeBOM
YaCTU MOXET COCTaBJATh 67%+5% OTHOCUTENBHO pa3Mepa HHTEpBaja MEXIy KJIeeBbIMU
YaCTSIMU PSIZIOM JIPYT € IPYTOM BO BTOPOM HAIIPABJICHUH.

[0011] (5) B mmxTtoBaHHOM cepaeuHHKe coryacHo (4), yroix, chopMHUPOBaHHBIN
MOCPECTBOM TEPBOTO HAIMpPABJIEHUS] M HAINPABJIEHHUS TMPOKATKH JIUCTA 3JIEKTPOTEXHUYECKOM
CTaJIU, MOKET COCTABJISITh 75°+5°.

[0012] (6) B muxtoBaHHOM cepaednuke cornacHo (1) wmu (2), pasmep Mo IIHPUHE
KJIEEBOI YacTH MOXKeT ObITh OoJblle pazMepa MHTEPBAJA MEXKAY KIJIEEBBIMH YACTSIMH PSIOM
APYT C APYTOM BO BTOPOM HAITPABIICHHUH.

[0013] (7) B mmxTOBaHHOM cepaeuHUKe coryiacHo (6), pasMep MO MIMPUHE KJIeeBOH
4aCTU MOXKET COCTaBJATh 167%+5% OTHOCUTENBHO pa3Mepa HHTepBajla MEXAY KJEEeBbIMU
JacTMU PAAOM Jpyr C JAPYrOM BO BTOPOM HaNpaBl€HUH, M Yroj, c(opMHUpOBaHHBIN
NOCPEICTBOM IEPBOTO HAINpPABJIEHUS M HAINPABJIEHHUS MPOKATKH JIUCTA 3JIEKTPOTEXHUYECKOM
CTaJTH, MOXKET COCTaBIIATh 85° miu OoJbIIe.

[0014] (8) B muxToBaHHOM cepaeuHuKe coryiacHo (6), pasMep MO IMIHMPUHE KJIeeBOH
4acTH MOKeT COCTaByATh 233%+5% OTHOCHTENBHO pa3Mepa MHTEpBaja MEXAY KJEeBbIMU
YaCTSIMU PSOOM APYr C JAPYrOM BO BTOPOM HAaINpaBI€HUH, M Yyroj, C(HOPMHPOBAHHBIN
NOCPECTBOM TEPBOTO HAIMpPABJIEHUS] M HAMPABJIEHHUsS] MPOKATKH JIUCTA 3JIEKTPOTEXHUYECKOM
CTaJI{, MOKET COCTaBIIATh 85° mjiu OOJIbIIIE.

[0015] (9) CornacHo acneKkTy HACTOSIILEro M300PETeHHs], MPEeAYCMOTPEH LIMXTOBAHHBIN
CepACYHHK, BKIFOYAIOIUI B €0l MHOJKECTBO JINCTOB 3JIEKTPOTEXHUYECKON CTAJIH, YJIOKEHHBIX
MIAKETOM JIPYT Ha Pyra; U MHOXKECTBO KJIEEBBIX YaCTEH, KOTOPbBIE MPENyCMaTPHBAIOTCS MEKAY
JUCTAaMHU 3JIEKTPOTEXHUYECKOH CTalu PsAAOM APYyr € APYroM B HAMpPaBIEHHH VKJIAOKA M
NPUKJIEHBAIOT JIUCThI 3JIEKTPOTEXHUUECKOH CTAJIN APYT K APYTY, IPH STOM, TIPU PACCMOTPEHUH B
HATNPABJIEHUN YKJIAJIKK, MHOKECTBO KJIEEBBIX YacTeil 00pasyroT peMeHHyK (opmy, KOTopas
NPOXOIUT B TNEPBOM HAIPABIEHHH, MHOXECTBO KJIEEBBIX YacTel pa3MeIIarTCs BO BTOPOM
HAIpaBJICHUH, OPTOTOHAJIILHOM K IEPBOMY HAIPaBJICHUIO, U pa3Mep MO IHUPUHE KJIEEBOH YacTH
cocTaisieT 368% M MeHblle OTHOCUTENBbHO pa3Mepa MHTEepBajia MEXIYy KJIEeBbIMU HaCTSIMHU
PSIIOM JPYT C IPYTOM BO BTOPOM HAaITpaBJICHHUH.

[0016] (10) B mmxTOoBaHHOM cepreyHHKe corjacHo Jrodomy u3 (1)-(9), cpemsss
TOJIIINHA KJIEEBBIX YacTel MOXKeT cocTaBAThb 1,0-3,0 Mkm.

[0017] (11) B mmxTOBaHHOM cepleuHuke corigacHo modomy u3 (1)-(10), cpemumii



MoAayJb E ynpyroctu npu pacTsK€HUH KJIEEBbIX YacTeld MOXeT cocTaByATh 1500-4500 MITa.

[0018] (12) B muxToBaHHOM cepaeuHuke cornacHo robomy u3 (1)-(11), kneeast 4acThb
MOJKET TIPEACTaBJISITh COOOM KJIeeBOH NMPU KOMHATHOH TeMIieparype KIESIIHA MaTepuai Ha
aKpUJIOBOM OCHOBE, coaepskamuii SGA, U3rOTOBJIEHHBIN U3 3JaCTOMEPCOAEPIKALLETO KIIESIIIEro
MarepHala Ha aKpUJIOBOM OCHOBE.

[0019] (13) CornacHO acmekTy HACTOSILIEro H300peTeHus, MPeayCMOTpeH OJIoK
CepAeYHNKA, KOTOPBIH COCTAaBJSET IIUXTOBAHHBIH CEpPAEYHMK IIOCPEACTBOM CLEIUICHUS
MHOXKECTBa OJIOKOB CepAeYHHKAa B KOJBLEBOH (opMe, BKIIOYAIOMUX B ceOs MHOXKECTBO
OTPE3KOB JIUCTOB 3JICKTPOTEXHUYECKOH CTaM, YJIOKEHHBIX APYr Ha APYra, U MHOXKECTBO
KJIEeBBIX  YaCTeil,  KOTOpble  MPEeNyCMaTPHBAKOTCS  MEXKAY  OTpe3KaMu  JIUCTOB
3JIEKTPOTEXHUYECKON CTaIM PSIIOM APYr C APYrOM B HANPABICHUU YKJIAIKH U TPUKJICHBAIOT
OTPE3KH JINCTOB 3JIEKTPOTEXHUUECKOW CTaJNM JIPYyr K JIPYry, MPU 3TOM, NMPH PACCMOTPEHUU B
HATNPABJIEHUN VKJIAJIKH, MHOKECTBO KJIEEBBIX YacTeil 00pasyroT peMeHHyr (opmy, KOTopas
NPOXOIUT B TEPBOM HAIPABIEHHH, MHOXECTBO KJIEEBBIX YaCTeH pa3MEINarTCsi BO BTOPOM
HANpaBJICHUH, OPTOTOHAJBPHOM K TIEPBOMY HANPABICHHUIO, M yroj, CHOPMUPOBAHHBIN
NOCPENCTBOM  IE€PBOTO  HANpaBJIEHUs] W HANpPaBJIEHUs TMPOKATKH  OTpe3Ka  JICTa
3JIEKTPOTEXHUYECKOU CTaH, cocTaBiisieT 45° wu 60oJbine u 90° uam MeHbIIe.

[0020] (14) B 6noke cepmeunuka coriacHo (13), yromn, copMUpOBaHHBIN MOCPEACTBOM
NIEPBOTO HAMNPABJICHUS U HAINPABJIEHHUS NMPOKATKU OTPE3Ka JINCTA 3JIEKTPOTEXHUYECKOH CTauy,
MOJKET COCTaBJISITh 52,3° unu OoJblIe.

[0021] (15) Bnok cepmeunuka cormacHo (13) wmm (14) moxker BkmOYaTh B ceds
AyrooOpa3HyK 4acTb CHHHKH CEepAeYHMKa M 3yOuaTyr 4acTh, KOTOpas BBICTYNAET U3 YacTU
CIIMHKHM CepAE€YHMKAa B PAAHAJbHOM HANpPAaBJICHUH YaCTH CIUHKU CEepAEeYHHKA, TPU 3TOM
3yO4arasi 4acTh MPOXOAUT B HAIIPABICHUU MTPOKATKH.

[0022] (16) B Gnoke cepaeunuka cornacHo jrobomy u3 (13)-(15), pasmep mo mupuHe
KJICEBOH 4YaCTH MOKET ObIThb MEHbINE pa3Mepa MHTEpPBaja MEXKIY KJIEEBbIMU YaCTSIMH PSAOM
APYT C APYTOM BO BTOPOM HAIPABJICHHH.

[0023] (18) B Onoke cepneunuka corynacHo (17), pasmMep MO IIUPHHE KJIEEBOH HYaCTH
MOKeT cOCTaByisATh 60% WJIM MEHbIIE OTHOCHUTENBHO pa3Mepa WHTEpBajla MEXKAY KIIEeBBIMU
YaCTSIMU PSIOM JIPYT € IPYTOM BO BTOPOM HAIPABJICHUH.

[0024] (18) B 6noke cepnmeunnka coryacHo (17), pasmep Mo IHMpUHE KJIEEBOW YacTH
MOJKET COCTaBJISATh 43% WM MEHbLIE OTHOCHUTENBHO pa3Mepa WHTEpBala MEXKAY KIIEEBBIMU
YaCTSIMU PSZAOM JIPYT € IPYTOM BO BTOPOM HAIPaBJICHUH.

[0025] (19) B Gnoke cepneunuka coriacHo (17), pasMep Mo IIMpHUHE KIEEBOW 4YaCTH
MOKET cOCTaBJATh 43%+5% OTHOCUTENBbHO pa3Mepa MHTEpBasla MEXIY KJIEEeBbIMH YacTsIMHU
pSIIOM JIpYr C JAPYroM BO BTOPOM HANpPAaBIEHWH, M Yroi, CHOPMHUPOBAHHBI MOCPEICTBOM
NIEPBOTO HAMNPABJICHUS U HAINPABJIEHHS MPOKATKHA OTPE3Ka JINCTA 3JIEKTPOTEXHUUECKOH CTauy,
MOJKET COCTaBJISITh 45° mn OoJbIIIe.

[0026] (20) B Gsoke cepnmeunnka coryiacHo (16), pasmep Mo IHpPUHE KJIEEBOW YacTH

MOXET COCTaBJIATh 60%+5% OTHOCUTENBHO pa3Mepa MHTEpBala MEXIY KJIEEBbIMH YacTAMU



psSIIOM JIpYr C JPYroM BO BTOPOM HANpaBJIEHWUH, W Yroi, Cc(OPMHUPOBAHHBIN NOCPEICTBOM
NIEPBOTO HANPABJIECHUS U HAINPABJICHHS MPOKATKH OTPE3Ka JINCTA 3JIEKTPOTEXHUUECKOH CTauu,
MOJKET COCTaBJIsiTh 60° min OoJbIIe.

[0027] (21) B Gnoke cepaeunuka coriacuo jgrodomy u3 (13)-(15), pasmep mo mmpuHe
KJIEeBOW YacTH MOXeT ObITb OOJblLIEe pasMepa WHTEpBaja MEXAY KJIEEBBIMH YacTSIMH PsIOM
APYT C APYTOM BO BTOPOM HaIIPaBJIEHUH.

[0028] (22) B Gnoke cepaeuHuka corymacHo (21), pasmep HO IIUPUHE KIEEBOH YacTH
MOkeT cocTaBisiTh 150%+5% oTHOCUTENPHO pa3Mepa MHTepBasla MEXAY KJIEeBbIMU YacCTSIMHU
psSIIOM JIpYr C JPYyroM BO BTOPOM HAMpAaBICHUH, W Yroj, CHOPMHUPOBAHHBIN MOCPEACTBOM
NIEPBOTO HAMPABJICHUS U HANPABJICHHS MPOKATKHA OTPe3Ka JINCTA 3JIEKTPOTEXHUYECKOH CTau,
MOJKET COCTaBJISITh 85° wiu OoJbIIe.

[0029] (23) B Gnoke cepmeunuka corjacHo Jirobomy u3 (13)-(22), cpemHsisi TOJIIMHA
KJIEEBBIX YacTel MOXKET COCTaBsATh 1,0-3,0 MKM.

[0030] (24) B Gnoke cepneunnka corjmacHo modomy u3 (13)-(23), cpennuii monyns E
YIPYTrOCTH IPU PACTSKEHUU KIIEEBBIX YaCTel MOXeET cocTaBysATh 1500-4500 MlTa.

[0031] (25) B Groke cepnednuka corjiacHo Jirodomy u3 (13)-(24), kieeBast 4aCThb MOKET
MIPEICTaBISITh COOOM KJIEEBOH MPU KOMHATHOW TeMIlepaType KIESIIHi MaTepuai Ha aKpUJIOBOH
ocHoBe, comepskaiuii SGA, U3rOTOBJIEHHBIN U3 3J1aCTOMEPCONEPIKAIIETO KIIEALIEro MaTepuaa
Ha aKpHUJIOBOM OCHOBE.

[0032] (26) CornacHo acmeKkTy HacTOsIIero n300peTeHus], MPEeNyCMOTPEH INXTOBAHHBIN
CepAeYHUK, C(POPMHPOBAHHBIM IOCPEACTBOM CLEIUICHHs MHOXECTBA OJIOKOB CepAeYHHKA
coriacHo Jodomy u3 (13)-(25) B konbLeBoi Gopme.

[0033] (27) CornacHO acmeKTy HACTOSILIEro  M300peTeHus, MPeayCMOTPEH
3JIEKTPOJBUTATENb, BKIIFOUAIOIIHI B ce0sl IIMXTOBAHHBINA CEPASUHUK COracHO odomy u3 (1)-
(12) u (26).

[0034] (28) CornacHO acmekTy HACTOSIIEro H300peTeHHs], MPENyCMOTPEH CIOCcOo0
NPOM3BOJCTBA OJIOKAa CEepAEYHMKA, BKIIOYAOIUN B ce0s: MepBbId MpPOIECC, B KOTOPOM
MHOXECTBO OTPE3KOB JIUCTOB  JJIEKTPOTEXHUUECKOH CTald  BBIPYOAOTCS W3 JIMCTA
3JEKTPOTEXHUYECKON CTalli, U BTOPOH MPOLECC, B KOTOPOM MHOMKECTBO OTPE3KOB JIUCTOB
3JIEKTPOTEXHUYECKOH CTaJld VKJIAABIBAOTCS TOBEPX JIPYr Jpyra ¢ KIJIEEBbIMH YaCTSMHU,
NPEAYCMOTPEHHBIMH MEXIYy HHUMH, MPH 5TOM, B I[EPBOM IIPOLECCEe, OTPE30K JIHCTa
3JIEKTPOTEXHUYECKON CTai BBIPYOAIOTCS TaKMM OOpa3oM, 4TO 3yOuaTas 4acTh MPOXOOUT B
HANpaBJICHUH MPOKATKH JIMCTA 3JEKTPOTEXHUYECKOW CTalM, MPU 3TOM, BO BTOPOM MpOIECCE,
MHOXKECTBO KJIEEBBIX HacTed OOpa3ylT peMeHHyK (opMy, KOTOpas MNPOXOAUT B MEPBOM
HANpaBJIEHUH TPU PACCMOTPEHMHM B HANPABICHUH YKIAAKH, MHOXECTBO KJIEEBBIX YacTed
pa3MelarTCcs BO BTOPOM HANpPAaBJIEHUH, OPTOTOHAJIBHOM K IIEPBOMY HANPABICHUIO, U
MHOYKECTBO OTPE3KOB JINCTOB 3JIEKTPOTEXHUYECKOH CTaNM YKJIAAbIBAIOTCS TOBEPX IPYr Apyra
TakuM 00pa3oM, YTO yroi, C(HOPMHUPOBAHHBIN IOCPENCTBOM IIEPBOTO HANpPaBIEHUS U
HaTPAaBJIEHUs IPOKATKH, COocTaBysieT 45° wn Oombine u 90° uam MeHbLIe.

[0035] (29) B cmocobe mpousBoncTBa OJOKa CepledHHka corjlacHo (28), pasmep 1o



IIUPHUHE KJIEEBOW YaCTHU MOXKET OBbITh MEHbIIE pa3Mepa WHTEPBaIa MEXIY KJIEEBBIMHU YaCTIMHU
PSIAOM APYT C IPYTOM BO BTOPOM HAIIPABJICHUU.

lIpeumywecmea uzoopemenus

[0036] CornacHo HacrosieMy H300pPETeHHI0, MOYKHO YJIy4IIAaTh MAarHUTHBIE CBOMCTBA
LIMXTOBAHHOIO CEPAEYHUKA.

Kpatkoe onucanue ueprexein

[0037] ®ur. 1 sBnsercs BUAOM B CEUYEHUH OJEKTPOIABUIATENsl IEPBOrO BapHUaHTa
OCYLLECTBJICHUS.

Qur. 2 gBaseTCs BUIOM CBEPXY CTATOPA, BKIKOUEHHOI'O B 3JIEKTPOABUIATENb INEPBOTO
BAapUAHTA OCYLIECTBJIEHUS.

@ur. 3 ABISAETCS BUIOM CIEPEAUN CTAaTOPA, BKIKOYEHHOTO B 3JIEKTPOABUrATENb NEPBOTO
BApUAHTA OCYLIECTBJIEHUS.

®Qur. 4 ABasSeTCS CXeMAaTUYHBIM BUJIOM JIMCTOB 3JIEKTPOTEXHUYECKON CTalU U KJIEEBBIX
4acTel NepBOro BAPUAHTA OCYILECTBIICHMUS.

Qur. 5 sBIAETCA BHUAOM CBEPXY OJIGKTPOABUTATENs COMIACHO BTOPOMY BapUaHTY
OCYLLIECTBJICHUS.

@ur. 6 ABAAETCS CXEMAaTUYHBIM BHJIOM JIMCTOB 3JIEKTPOTEXHUUYECKOH CTalu U KJIEEBbIX
4acTel BTOPOrO BapUaHTa OCYLIECTBIIEHUS.

@ur. 7 ABASETCA CXEMATUYHBIM BHIOM KJIEEBBIX YacCTe cTaTopa MOAM(ULIMPOBAHHOTO
npumMepa.

@ur. 8 sBnsercsd rpaduKOM, IMOKA3bIBAIOIIUM OTHOLIEHHE pa3Mepa MO LIMPUHE K
pasMepy HMHTEpBajla KJIEEBbIX YacTe€d M IOTEPU B CTaJId OTHOCUTENBHO YIJIa B IEPBOM
IIPOBEPOYHOM HCIBITAHUU.

@ur. 9 ABIAETCA BUAOM CBEPXY CEPACUHUKA CTATOPA ONOPHON MOJENIU B KA4E€CTBE LieNIU
MOJIEJIMPOBaHusl AJi NOTEPb B CTAy BO BTOPOM MPOBEPOYHOM HCIBITAHUU U SIBJISAETCS BUIOM
CBEPXY, MOKA3bIBAIOIINM COCTOSIHUE, B KOTOPOM JIUCTBI SJIEKTPOTEXHUYECKOW CTaJId KPETATCs U
CBS3BIBAIOTCA.

BapuaHTbI OCYIIECTBICHUS TSI peau3aliy n300peTeHus

[0038] B manbHeimeM B 3TOM JOKYMEHTE OIMUCBHIBAETCS 3JIEKTPOABUTATENb COTJIACHO
BAPHUAHTY OCYINECTBJICHUS HACTOSIIIErO H300pETeHMsT CO CCBhUIKOW Ha YepTeKd. 31eCh, B
HACTOSILIEM  BApUAHTE  OCYLIECTBJIEHUs, B  KAadeCTBE DJIEKTPOABUIATENs, MPUMEPHO
WITFOCTPUPYETCS 3JIEKTPOIBUTATENb, KOHKPETHO, 3JIEKTPOABHUraTeIb MEPEMEHHOrO TOKa, Oosee
KOHKPETHO, CHHXPOHHBIH 3JIEKTPOJBUTATENb, U elle Oojiee KOHKPETHO, 3JIEKTPOIBUTATENb C
BO30YKI€HHEM MMOCTOSTHHBIMH MarHUTaMy. JTOT THIT 3JIEKTPOJBUTATENS HAIJIEKALTUM 00pa3om
UCIIONIb3Y€ETCsl, HAIPUMEP, AJIsA 3JIEKTPOTPAHCIIOPTHOTO CPEACTBA.

[0039] Ilepsviit sapuanm ocyuecmeinenus

Bo-nepBbIX, B AalbHEWIIEM OIUCHIBAETCS 3JeKkTpoasurarens 10 mepBoro BapuaHTa
OCYILECTBIIEHHSI CO CCBUIKOM Ha ¢ur. 1-4.

Kak mnokasano Ha ¢ur. 1 u ¢ur. 2, snexrpoxsurarens 10 mnepBoro BapuaHTa

OCYIIECTBIIEHHsI BKIIFOYaeT B ceOsi cratop 20, porop 30, koxkyx 50 u BpamarenbHbii Ban 60.



Cratop 20 u porop 30 pasmemarorcs B koxkyxe 50. Ctatop 20 npukpemnsercs K koxyxy 50.

[0040] B snexTponsurarene 10 HacTosiiero BapuaHTa OCYILECTBJIEHMs], HAIPUMeEP, TOK
BO30ykaeHust ¢ 3¢dexkruBHbM 3HaueHneM B 10 A u uactoroit B 100 'l mpukiageiBaercs K
kaxaon ¢aze craropa 20, u porop 30 um BpamartenbHbI Bajd 60 BpalarOTCs € YaCTOTOM
Bpauenus B 1000 06/MUH, COOTBETCTBEHHO.

[0041] B HacTOsilieM BapuaHTE OCYINECTBJIEHUS, SJIEKTPOJBUTaTelb C BHYTPEHHUM
poTOpPOM, B KOTOPOM poTOp 30 MO3ULIMOHUPYETCsl BHYTpU cTatopa 20, UCHOIb3yeTCs B KA4eCTBE
snexktpoasurarenss 10. Tem He MeHee, SJEKTPOABUIATENb ¢ BHELIHUM POTOPOM, B KOTOPOM
porop 30 nNO3MLMOHUPYETCs CHapyku crtatopa 20, MOXET HCHOJb30BAaTbCA B KadeCTBE
snexktpoasurarens 10, Ilomumo 3TOro, B  HAcTOsINEM BapUAHTE  OCYLIECTBJIEHUS,
snekrpoasuratesb 10 mpeacrasisieT coOOH 3IEKTPOABUTATENb TPeX(Ha3HOTO EPEMEHHOTO TOKA
¢ 12 nomrocamu u ¢ 18 npopessimu. TeM He MeHee, HanpuMep, YUCIIO MOJOCOB, YUCIIO IPOope3ei,
qrCIo a3 U T.I. MOXKET HAJISKAIIIM 00pa3oM H3MEHSThHCS.

[0042] Crarop 20 BrimrouaeT B ceOst cepaeyHuk 21 craTopa (IIMXTOBAHHBIN CEPIEYHUK) U
0OMOTKY (He ToKa3aHa).

Cepneunuk 21 craropa HACTOALIEr0 BAapUAaHTA OCYIIECTBIEHHs TMPENCTABISAET COOOI
uHTEerpupoBaHHblil cepaednnk. CepmeuHuk 21 craropa BKIO4aeT B cedsl KOJIbLEOOPa3HYIO
4acTh 22 CIMHKH CepACYHHKA M MHOXKECTBO 3yOuarbix wacreil 23. Hmke mo Tekcry, oceBoe
HarpasiieHHe (HampasieHue LeHTpanbHOW ocu O cepmeunuka 21 craropa) cepaeuHuka 21
craropa (dactu 22 CIMHKU CepAEYHHKA) Ha3bIBAETCs "OCEBBIM HaIpaBJIeHHUEM', W pajuaibHOE
HamnpaBJieHHe (HampaBJIeHHe, OPTOrOHAJIbHOE K IeHTpanbHON ocu O cepaeunuka 21 crartopa)
cepneuHnka 21 craropa (wactu 22 COHUHKA CepAEYHMKA) HasbIBaeTcs "paauajbHBbIM
HanpasieHueM". Okpy>kHOe HampaiieHHe (OKPY>KHOE HarpaBJIeHHe BOKPYT LeHTpaibHOH ocu O
cepneunmnka 21 craropa) cepaeuynuka 21 cratopa (dactu 22 CHOMHKH CepIEYHHMKA) HA3bIBAETCS
"OKpY>KHBIM HarpasJieHHeM".

[0043] Yacte 22 cnuHKHM cepAeyHHKa (GOpMHPYETCsl B KOJNbLEBOW (opMe MpH BHIAE
cBepxy craTopa 20 mpu pacCCMOTPEHUHU B OCEBOM HaIPABJIECHUU.

MHOKeCTBO 3y04aThIX 4acTei 23 BRICTYNAIOT U3 YAaCTH 22 CIIMHKU CEePIEUYHUKA BHYTPb B
panuaNbHOM HampaBiieHUU (K LeHTpaibHOHM ocu O "acTu 22 CIMHKH CEpACYHHKA B PATHATBHOM
HanpasiieHuH). MHOKECTBO 3yOUaThIX 4acTeil 23 pacrnonararoTcss ¢ paBHBIMH HWHTEPBAJAMH B
OKpPY’KHOM HarpaBlieHMH. B Hacrosimmem BapuaHTe ocymecTBieHHs, 18 3yOuareix uacteit 23
MPenyCMaTPUBAKOTCS C UHTepBalaMu B 20 rpaayCcoB LIEHTPAJIbHOIO YIUIa, LIEHTPUPOBAHHOIO HA
nerTpanbHoi ocu O. MHOecTBO 3yOuaThix yacteil 23 GOpMHUPYIOTCS ¢ BO3SMOXKHOCTBIO UMETh
UICHTHYHYIO (POPMY U HIIEHTHYHBIN pa3Mmep.

ObmoTka oOMaThiBaeTCsi BOKpYr 3ybuaroil yactu 23. OOMOTKa MOXKET MPEACTABJISATH
co00#1 KOHLIEHTPUPOBAHHYO OOMOTKY MJTH PaCIpeneIeHHYI0 OOMOTKY.

[0044] Potop 30 pacnonaraercst B ctatrope 20 (cepmeunuke 21 craropa) B paanaibHOM
HanpasieHun. Porop 30 Bikmouaer B cebst cepaedHuk 31 poropa M MHOKECTBO HMOCTOSIHHBIX
MarHuTosB 32.

Cepneunuk 31 portopa ¢opMupyeTcsi ¢ BO3MOXKHOCTBIO HMETh KOJIBLEBYIO (HopMy



(3aMKHYTYI0  KOJIbLIEBYIO  (pOopMy), pACIIONIOKEHHYK) KOAaKCHaJIbHO CcO cratopom 20,
Bpawmarensnbiii Ban 60 pacnonaraercss B cepaeuHuke 31 poropa. Bpamarenpnenii Banm 60
MIPUKPEIUISIETCs K cepAeuHuKy 31 poropa.

MHOXECTBO MOCTOSIHHBIX MAarHUTOB 32 MPUKPEIUBIKOTCS K cepaedHuky 31 poropa. B
HACTOSIIEM BapUAHTE OCYLIECTBJICHUs, HAOOp M3 BYX MOCTOSHHBIX MAarHUTOB 32 (HOPMHPYIOT
OIMH MAarHUTHBIN MOJIOC. MHOXEeCTBO HAaOOPOB NMOCTOSHHBIX MArHUTOB 32 PacIHONararTcs C
pPaBHBIMU MHTEpBaJlaMU B OKPY>KHOM HarmpasjieHuHd. B HacTosieM BapuaHTe OCylLIeCTBIeHus, 12
HaOOpoB (24 BCero) MOCTOSIHHBIX MAarHUTOB 32 MpenyCMaTpUBAOTCS C HHTepBasamu B 30
rpaaycoB LIEHTPAJIBbHOIO YIJIa, IEHTPUPOBAHHOIO Ha LeHTpaibHOM ocH O.

[0045] B HacrosiiieM BapuaHTE OCYILECTBJEHMS, 3JIEKTPOJABUraTeslb C BHYTPEHHHUMU
NOCTOSIHHBIMA MAarHUTaMH HCIIOJIb3YETCS B KAa4eCTBE HJIEKTPOABUTATENS C BO30OYKIACHHEM
MOCTOSIHHBIMU MarHuTaMu. MHOXECTBO CKBO3HBIX OTBEPCTUH 33, KOTOpPbIE MPOHUKAIOT YEPE3
cepaeyHuK 31 poropa B OCEBOM HampasieHHH, (GOpMHPYIOTCS B cepiaedHuke 31 poropa.
MHOXECTBO CKBO3HBIX OTBEPCTHH 33 TMpeaycMaTpuBaeTcs TakuM OOpa3oM, YTO OHH
COOTBETCTBYIOT MHOKECTBY MOCTOSIHHbIX MarHutoB 32. IlocTrosiHHBIE MarHuThl 32, KOTOpBIE
pacnosararoTCs B COOTBETCTBYIOLIUX CKBO3HBIX OTBEPCTHUSIX 33, NPUKPEIISIOTCS K CEpACYHUKY
31 poropa. IIpukpernyenne ka:xaqoro NOCTOSSHHOIO MarHuTa 32 K cepAaedHuKky 31 poropa MOXeT
peanu30BbIBATLCS, HAIIPUMEP, MOCPEACTBOM CKJIEUBAHUSl BHELIHEH MOBEPXHOCTH MOCTOSHHOIO
MarHuTa 32 W BHYTPEHHEH IOBEPXHOCTH CKBO3HOIO OTBEPCTHUsl 33 C MOMOIUBIO KIIESIIEro
MaTepuasna. 37eCh, JJIEKTPOABUraTeNb C MOBEPXHOCTHBIMHU IOCTOSHHBIMM MAarHUTaMU MOXKET
UCTIONIb30BAThCSl B KAUECTBE JJIEKTPOABUTATENs C BO3OYKIEHHEM IOCTOSHHBIMH MarHUTaMu
BMECTO 3JIEKTPOJABUraTeNsi C BHYyTPEHHUMHU ITOCTOSIHHBIMU MarHUTaMHU.

[0046] Lluxmoeannsiii cepoeynux

Kak nokaszano Ha ¢ur. 3, cepaeunuk 21 craTopa mpeacTaBisieT cOOOW IMINXTOBAHHBIM
cepneunuk. Cepueunuk 21 cratopa GopMHPYETCs: MOCPEACTBOM YKJIAAKH MHOXKECTBA JTHCTOB 40
SJeKTpOTeXHUYeCKol cranmu. Takum oOpasom, cepaeynuk 21 craropa BKJIOYaeT B ceOst
MHO€ECTBO JUCTOB 40 3JI€KTPOTEXHUYECKON CTaJH, YJIOKEHHBIX APYT HA Apyra B HaIpPaBJICHUU
TOJIILUHBI.

[0047] 3nmech, TonmuHA yKIAAKU cepaedHuka 21 craropa, Hampumep, coctasisier 50,0
MM. Baemnnii nnamerp cepaednuka 21 craropa, Hanpumep, coctasisietr 250,0 mm. BHyTpennuii
nuameTrp cepaeuHuka 21 craropa, Hampumep, coctaBiaser 165,0 mm. TemM He MeHee, 3Tu
3HAYEHHs TPEACTABIIIOT COOOM TpUMephl, W TOJNIIMHA YKJIAAKH, BHEIIHUH JauamMerp u
BHYTPEHHUI AMaMeTp cepAeuHuka 21 craTopa HE OrpaHMY€Hbl 3TUMHU 3HAYEHUSIMHU. 37€Ch,
BHYTPEHHUIN nuaMeTp cepiaedyHnka 21 cratopa OCHOBaH Ha BepiiuHe 3yOuaToil yactu 23 B
cepneunnke 21 cratopa. BHyTpeHHuii nuamerp cepraednuka 21 craropa mpeacraBisieT coOoit
IUaMeTp BUPTYaJIbHON OKPY>KHOCTH, BITUCHIBAEMOH B BEPIIMHBI BCEX 3yOUaThIX HacTeit 23.

[0048] JIucTel 40 31eKTpOTEXHUYECKOH crany, popMupyromue ceprednuk 21 craropa,
bopMHUpYIOTCS, HampuUMep, IMOCPENCTBOM BBIPYOKH MPOKATAHHOIO JIMCTOBOIO OCHOBAHMSL.
H3BecTHBIN JUCT 3JEKTPOTEXHUYECKOH CTalu MOXKET HCIOJIb30BaThCsl B KaudecTse jucra 40

3JIEKTPOTEXHUYECKOU CTajnu. XUMHYECKHH cocTaB ynucta 40 5JEeKTPOTEXHUYECKOW CTald HE



OrpaHHYEH KOHKpPETHbIM oOpa3oM. B HacTosmeM BapuaHTe OCYINECTBJICHUS, JIUCT
3JIEKTPOTEXHUYECKON cTanu 0e3 OpPHEeHTUPOBAHHOM 3€PEHHON CTPYKTYPbI HCHOJB3YETCs B
kauecTse yucta 40 snekTporexHuueckon cranu. Hanpumep, monoca 31€KTPOTEXHUYECKON CTaIH
0e3 OpUeHTUPOBAHHOM 3epeHHOM cTPYKTYpbl cornacHo JIS C 2552:2014 mMoxeT UCTOIb30BaThCs
B KaUeCTBE JINCTA JJIEKTPOTEXHUYECKOH cTanu 0e3 OpHEeHTHPOBAHHOM 3€PEHHOI CTPYKTYPHI.

Tem He MeHee, JHCT BIEKTPOTEXHUYECKOW CTajdl C OPUEHTHUPOBAHHOW 3€pEHHOU
CTPYKTYPOM MOXKET MCIOJIb30BAThCs B KauecTBe JucTa 40 3JEKTPOTEXHUUECKONW CTald BMECTO
JIMCTa 3JIEKTPOTEXHUYECKOH cTanu Oe3 OPUEHTUPOBAHHON 3epeHHOH CTpykTypbl. Hampumep,
MI0JIOCA 3JIEKTPOTEXHUYECKOH CTalll ¢ OPUEHTHPOBAHHON 3epeHHOM cTpykTypoli cornacHo JIS C
2553:2012 MOXeT HCMNOJb30BAThCSI B KaueCTBE JIUCTAa SJICKTPOTEXHUYECKOW CTalu ¢
OPUEHTUPOBAHHOM 3€PEHHON CTPYKTYPOI.

[0049] TTonoca 3AeKTPOTEXHUYECKOH CTau 0€3 OPHEHTUPOBAHHON 3€PEHHON CTPYKTYPBI
UMeeT MakCUMaJlbHOE 3Ha4deHHe aHNU30TPOMNHUH IMOTeph B CTajH, KOTOPOE MEHBbIIE MOPOTrOBOrO
3HaueHus, 3aJaHHOro mnocpernctsoM JIS, W He MMeeT 3HAUUTEIbHONW OpHEHTALlMM 3€pHa B
norepssx B CTamu. TeM He MeHee, TOCKOJbKY TIOJoca DSJEKTPOTEXHHUECKOW cranu 0Oe3
OpPUEHTUPOBAHHOW 3€PEHHOIN CTPYKTYpPBI MPEACTABJIACT COOON MPOKATAHHBINA JIUCT, OHA UMEET
OpHEHTALIMIO 3€pHAa B MOTEpsX B CTald, KOTOpas paBHA WJIM MEHblIE MOPOrOBOrO 3HAYEHUS,
3agaHHOro mocpenctsom JIS B HampaBieHMM — MPOKATKU.  AHAQJIOTMYHO,  IOJIOCa
3JIEKTPOTEXHUUYECKOW CTaJM C OPUEHTUPOBAHHOW 3€PEHHONU CTPYKTYpPOM HMMEET HaUMEHbIINE
NOTEpPHU B CTAJM B HalpaBlieHUU NpokaTku. ClenoBaTeNbHO, KaK MOJIOCA 3JIEKTPOTEXHUUECKOM
cranu 6e3 OPUEeHTUPOBAHHON 3€PEHHON CTPYKTYPBI, TaK U MOJIOCA 3JIEKTPOTEXHUUECKON CTaNU €
OPUEHTUPOBAHHON 3€PEHHOM CTPYKTYPOM HMMEIOT MEHbLIME IMOTEPU B CTaJId B HaIpaBJICHUU
IIPOKATKH, YeM B JPYTHX HAIPaBICHUSX.

[0050] B nHacrosiieM BapuaHTe OCYLIECTBJICHMs, HalpaBlIEeHUs] MPOKATKH MHOMKECTBA
aucToB 40 3JEKTPOTEXHMYECKOH cTanu, (OPMHUPYIOIIUX cepiedHuK 21 craropa, COBIAJAIOT
apyr ¢ npyrom. Kak onucano Bbiwe, Juct 40 3J€KTPOTEXHUYECKON CTalu UMEET HaUMEHbLINe
NOoTepu B CTali B HampaslieHWH npokaTku. CnenoBaTenbHO, cepaedyHuk 21 cratopa umeer
caMble IIPEBOCXOAHBbIE MAarHUTHbIE CBOWCTBA B HANpaBJIeHUM IpokaTku Jjucra 40
3JIEKTPOTEXHUYECKON CTaJIu.

[0051] Ytobbl ynyummaTte oOpadaThIBAEMOCTH JIMCTA 3JIEKTPOTEXHUYECKOH CTal |
NOTEPHU B CTAJIM IIUXTOBAHHOIO CEPACYHUKA, M3OJSLIMOHHOE MOKPHITHE MpefycMaTpuBaeTcs Ha
obenx cropona Jjmucra 40 saekTporexHHYeckoW cramu. OTHOCHTENTBPHO  BELIECTBA,
COCTABJISIFOLIETO M3OJISIUOHHOE MOKPBITUE, HAPUMEpP, MOKET HAaHOCUTHCA (1) HeopraHudeckoe
coennHeHue, (2) opramyeckas cmona, (3) CMech HEOPraHHMYECKOro COCOUHEHHUS W
OpPTraHUYeCKON cMosbl U T.M. lIpuMepbl HEOPraHWYECKHX COCAMHEHHUH BKIOHAOT B ceds (1)
KOMILUIEKCHOE COeMHeHHe Omxpomara U OOpHOH KHCIOTHI U (2) KOMIUIEKCHOE COEAMHEHHUE
docara u nuokcuna kpemHus. IIpumMepbl OpraHUYECKUX CMOJI BKJIIOYAIOT B Ce0sl 3TIOKCUIHYIO
CMOJIy, aKpUJIOBYIO CMOJIy, aKpHJI-CTUPOJBHYIO CMOJY, NOJM3()UPHYIO CMOJY, CHIMKOHOBYIO
CMOJTy U (PTOPUCTYIO CMOITY.

[0052] YTtoOrl 0OecnieunBaTh U3OJSILUOHHBIE pab0vYre XapaKTePUCTHKH MEXAY JINCTaMH



40 >nIEKTPOTEXHUYECKOM CTajlH, YJOXEHHBIMU IpPyr Ha ApPyra, TOJIIMHA H30JSLUOHHOIO
NOKPBITUS (TOJIIMHA B pacueTe Ha OAHY CTOpOHY Jucta 40 3JIeKTPOTEXHUYECKOH CTayn)
npeanouTuTeNIbHO cocTasisier 0,1 MKkM win Oosblite.

C npyroil CTOPOHBI, MO Me€pe TOro, KaK H3OJALMOHHOE IMOKPBITHE CTAaHOBUTCS Oolee
TOJICTBIM, H3OJALMOHHBIA 3¢¢ekr Haceimaercs. Ilomumo »3TOro, mo mepe TOro, Kak
U30JSIIMOHHOE TOKPBITHE CTAHOBUTCS OOJiee TOJCTBIM, IOJS H3OJSILMOHHOTO TOKPBITHS B
cepaedyHuke 21 craTopa yBEIMYMBAETCA, U MAarHUTHBIE CBOMCTBAa cepaedHuka 21 craropa
yxyawmatoTrcsa. CaenoBaTesNbHO, U30JSLUOHHOE MOKPBITHE MPEATIOYTUTENIBHO SIBIISETCS] TOHKUM
J0 TaKOW CTETMEHH, YTO MOTYT O0eCTeYrBaThCs PadOUYre XapaKTEePUCTHKH U30JALUHU. TOJIuHA
U30JIIIUOHHOTO  TMOKpPbITHA  (TOJIIMHA B pacyere HA OOHY CTOpoHy Jmucra 40
BJIEKTPOTEXHUYECKOW CTaJIM) MPEANOUYTHTEIHHO cocTaisier 0,1 MKkM wiu OOJIbIe U 5 MKM HITH
MeHblIe, 1 Oosee npennouTuTeabHo 0,1 MkM min OOJbIIe U 2 MKM HJTH MEHbIIIE.

[0053] ITo mepe Toro, kak JucT 40 BIEKTPOTEXHUYECKOH CTalll CTAHOBHUTCS Ooee
TOHKHM, 3(QQEKT yIy4IIeHUs NMOTepb B CTANH IOCTENEHHO Hackimiaercs. [loMumo 3Toro, mo
Mepe Toro, kak JucT 40 »3JIeKTPOTEXHUYECKOW CTali CTAaHOBHUTCS OoJiee TOHKHUM,
MPOU3BOACTBEHHbIE 3aTpaTbl A jucta 40 3JIEKTPOTEXHHYECKOW CTajly yBEIWYHUBAIOTCH.
CrnenoBarenbHO, ¢ ydeToM 3¢¢ekra yaydlleHns MoTepb B CTAIN M MPOU3BOACTBEHHBIX 3aTpaT,
TonmKuHA JucTa 40 3JIEKTPOTEXHUYECKOM CTajau NpeAanodTuTenpHo cocrasisier 0,10 mm mmm
Oonble.

C npyroit cropossl, koraa JucT 40 3JIEKTPOTEXHUYECKON CTalM SIBJISIETCS] CIMUIIKOM
TOJICTBIM, 3aTPYOHHUTEIBHO BBIIOJNHATH ONEPALMIO BbIPYOKHM mpeccoBaHuMeM st yucra 40
3JIEKTPOTEXHUYECKOH cTanmu. ClenoBarenbHO, C YIETOM ONepaluy BIPYyOKH NMPECCOBAHUEM IS
aucta 40 3JeKTPOTEXHUYECKOM CcTanu, TojamuHa Jjucta 40 3JeKTPOTEeXHUYECKOW CTaslv
MPEANOYTUTENBHO cocTanisieT 0,65 MM UM MEHBbLIE.

ITomumo 3tOro, mo mepe TOro, kak JUCT 40 dIEKTPOTEXHUYECKON CTaJd CTAHOBHUTCS
TOJICTBIM, TIOTEPU B CTAJIU yBeTUUUBatoTCs. Clen0oBaTeNbHO, C YU€TOM XapaKTEePUCTHUK NOTEPh B
cranu nucta 40 37eKTPOTEXHUYECKONW CTajH, TOMMHA JucTa 40 3IeKTPOTEXHUYECKOW CTalu
MPEaNOYTUTENBHO cocTaisier 0,35 MM uiu MeHbine, U Oojiee mpeanodyTurenbHo 0,20 MM wiH
0,25 mwm.

C yueToMm BpllIeyKa3aHHBIX aCIEKTOB, TONIIMHA KaX0ro jJucta 40 3J1eKTpOoTeXHUYeCKon
cranu, Harpumep, coctapisieT 0,10 Mv umu Gosbie 1 0,65 MM UTH MEHBIIIE, MPEANOYTUTEBHO
0,10 mm wu Gogbie u 0,35 MM win MeHbine, U 6onee npennoyrutesbHO 0,20 MM win 0,25 MM,
3nece, TonmmmHa Jucta 40 3JIEKTPOTEXHUYECKOW CTalM TaK)Ke BKIIOYAeT B ceOs TONIIHMHY
M30JISIIUOHHOTO MOKPBITHS.

[0054] MHokecTBO JUCTOB 40 3JIEKTPOTEXHUUYECKON CTaH, (POPMHUPYIOIIUX CEPAECUHUK
21 craropa, CKJIEUBaIOTCA MOCPEACTBOM KjeeBbIx vacteinl 41. Kneesas yacte 41 npencrasisier
cobol  KieAlmMi  MaTepuas, KOTOPBIH  mpeaycMmarpuBaercss Mexnay Juctamu 40
3JIEKTPOTEXHUYIECKOH CTAIM PSIIOM APYT € IPYroM B HANPABJIEHUH YKJIAAKU U OTBEpIKAaeTCs Oe3
pasaeneHus. OTHOCUTENBHO KIEALIEr0 MaTepuana, HalpuMep, UCIOJIb3yeTCs TEPMOPEAKTUBHBIM

KJ'IeHH_II/II\/'I Mare€puaj € HUCIOJB30BAHUEM IIOJUMEPHOTO CBS3bIBAHUS. OTHOCUTENIPHO COCTaBa
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KJISSIIEr0 MaTepuaia, MoxkeT HaHocuThes (1) akpuiosas cmodna, (2) smokcupaHas cmodna, (3)
COCTaB, BKJIIOUAOIINN B CceOsl aKpWJIOBYIO CMOJIy M SIOKCHIHYKO CMOJy, M T.I. B kauectse
TAKOro KJEsILEero MaTepuana, B AOMNOJHEHHE K TEePMOPEAKTUBHOMY KIEALEMYy MaTepuany,
TaK)Ke€ MOXET UCIOJIb30BaThCs KIESALINI MaTepual Ha OCHOBE paAuKaibHON nonuMepusauuu. C
y4€TOM NPOU3BOAUTENBHOCTH, >KENATENIbHO WCIOJIb30BAaTh OTBEPKAAEMBbIN NPU KOMHATHOMN
Temneparype kiuesmui matepuan. OTBepkKAaeMblii NPU KOMHATHON TemIeparype Kiesiui
marepuan oteepxkaaercs npu 20-30°C. OTHOCUTENIBHO OTBEP)KIAEMOIO IPU KOMHATHOM
TeMIepaType  KJESIIero  MaTepuaia,  aKpUIOBbIM  KIESUIMA ~ MaTepuan  sIBJISETCA
NPEATIOYTUTENbHBIM. [IpUMepbI THIMMYHBIX AKPUJIOBBIX KJIESIIUX MATEPUAJTIOB BKIIIOYAIOT B ce0s
aKPWJIOBBIN Kieslmmii Matepuan Broporo nokojenus (SGA). Bce u3 aHaspoOHOro kiesiero
MaTepuaja, MICHOBEHHOIO KIesIlero Marepuaja U 3JacTOMEpCOAepIKallero akpHJIOBOrO
KJIESIIIIer0 MaTepuaja MOXET UCIIONb30BaThCs MPU YCJIOBUHU, UYTO NMPEUMYLIECTBA HACTOSILErOo
n300peTeHust He HapymaroTes. Kniesmmii MaTepuai, ymoMUHAEMBIH 371eCh, IPENCTaBIsAET COOOH
HEOTBEP KJIEHHBIN KJIeALNI MaTepual, U Mociie TOro, Kak Kjesiuil MaTepua OTBEP>KAAeTcsl, OH
CTAHOBUTCS KJIEEBOU 4acThIO 41.

[0055] Cpennuit Monyns E ympyroctu npu pacTsbkeHMM KieeBo uactu 41 mpu
kKomHaTHOW Temmneparype (20-30°C) cocraBnser B nuamasone B 1500-4500 MIIa. Korma
cpeaHuil Mmonysb E ynpyroctu npu pactskeHuu kieeBoi 4actu 41 menbiue 1500 MIla, umeercs
npobjemMa CHIKEHHMs >KECTKOCTH IIHUXTOBAHHOIO cepaeuHuka. CrenoBaTenbHO, HIDKHEE
IIPEeNeNIbHOE 3HAYEHUEe CpeaHero MoayJsa E ympyroctu mpu pacTsKeHUM KieeBOW vacTu 41
coctaByisier 1500 MIIa, u Gonee mpeamoututensHo 1800 MIla. C mpyroii cTOpoHBI, KOrma
cpeanuii moayap E ynpyroctu mpu pactskeHuu kieeBod ydactu 41 mpesbiuaer 4500 Mlla,
uMeercs mpoOjeMa OTCNAMBAHUS  W3OJSLIMOHHOTO  IOKPBITHS, C(OPMHPOBAHHOTO Ha
nosepxHocTH Jucra 40 snexkrporexHudeckoil cranu. ClenoBarenbHO, BEpXHEe IMpeAeabHOe
3Ha4YeHue cpeaHero moayssa E ynpyroctu npu pactskeHuu kieeoi yactu 41 cocrasnsier 4500
MTIla, u Gonee npennourureabao 3650 MITa.

3nech, cpenHuii monynb E ymnpyroctu mpu pacTssKEHUM H3MeEpsieTCsl MOCPENCTBOM
pe3oHaHCHOro crocoba. B wacTHOCTH, MOIyJ b YHOPYrOCTH MpPH PACTSDKEHUH U3MEPSIETCs
coriacHo JIS R 1602:1995.

Bonee koHkpeTHO, cHavana, Gpopmupyercs obpasen Uit U3MepeHuii (He ToKa3aH). ITOT
oOpasel moyiydaeTcsi OCPENCTBOM CKJICMBAHUS ABYX JHUCTOB 40 3JIEKTPOTEXHUYECKOUW CTaJH C
MOMOLIBIO KJIESIIEro mMarepuana, KOTOPbIH JIOJKEH H3MEpPSThCS, U UX OTBEPXKIAEHHUs, C TEM
yroObl  ¢opmupoBarh KieeByro dacte 41. Korma kiesmumii  marepuan  sIBISIETCS
TEPMOPEAKTUBHBIM, 3TO OTBEP)KIAEHHE BBINIOJHAETCS IIOCPEACTBOM HarpeBa M CO3JaHUs
MOBBILUIEHHOTO JaBJE€HMsI NPU YCJIOBUSAX HArpeBa U CO3[aHUs MOBBILIEHHOTO J[aBJEHUS B
¢dakTuueckoit onepauuu. C npyroil CTOPOHBI, KOTrza KJIEAIHMHA MaTepuas MpPeAcTaBisieT coOoit
OTBEp KaeMblil P KOMHATHOMN TeMIlepaType KJesIuil MaTepua, OTBEPXKACHHUE BBIMOIHIETCS
MOCPEACTBOM CO3/1aHUs MOBBILIEHHOTO AaBJIE€HUs IPU KOMHATHON TeMIeparype.

3areM MOAyJb YHOPYTOCTH INPH PACTSHKEHMM 3TOro oOpaslia M3MepsieTCs MOCPENCTBOM

pe3oHaHcHOro cmnocoba. Cnoco0 u3MepeHuss MOAyJs YIPYroCTH TPU  PACTSHKEHUH C
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HCTIOJIB30BAHUEM PE30HAHCHOTO crocoda BeimonHsieTcss corjacHo ¢ JIS R 1602:1995, xak
OMHCAHO BbIIIE. 3aTeM BJIUSHHE camMoro jucta 40 3JIeKTPOTEXHUYECKON CTald BBIUUCISAETCA U
yAAISIeTCs] U3 MOAYJISL YIPYTOCTH MPH PACTSDKEHUU (M3MEPEHHOro 3HadyeHws) oOpasia, 4ToObl
ONPENEIATh MOAYJIb YIIPYTOCTH IIPU PACTSKEHUU CaMOH KJieeBOM 4acTu 41.

ITockonpKy MOAYJb YOPYTOCTH THPHU PACTSDKEHHMU, OMNpENeNeHHbIH u3 oOpasla Takum
o0pa3oM, paBeH CpeJHEeMYy 3HAYEHUIO MIMXTOBAHHOIO CEpPACYHHKA B IEJIOM, 3TO YHCIOBOE
3HAYEHUE pacCMaTPUBAETCA B KAa4deCTBE CpPENHEro MoAyJss E ympyroctu mpu pacTsoKeHHUH.
CocraB 3agaercst TaKUM 00pa3oM, 4TO CpeaHHI MOAYJb E ynpyroctu npu pacTs»KeHUU SIBJISIETCS
MOYTH HMJIEHTHYHBIM B TIO3WIUHU YKJAJAKHA B HAIpPaBJICHUU YKJIAJKH U B MO3ULIUH OKPYKHOTO
HampaBJieHUs] BOKPYT LIEHTPAJIbHOM OCH IIMXTOBAHHOTO cepaeuHuka. ClieoBaTenbHO, CpEeaHUI
Moayab E ynpyroctu mpu pacTs’KEHUM MOKET 3a1aBaTbCs PAaBHBIM YHCJIOBOMY 3HAYEHHIO,
MOJYYEHHOMY TMOCPEACTBOM BBIMIOJHEHUSI U3MEPEHUsS JUIsl OTBEPKICHHON KieeBOoH 4dactu 41 B
BEPXHEW KOHEYHON MO3ULIMU HIMXTOBAHHOTO CEPIICUHHKA.

[0056] DnexTpoaBurarens BbIpadATHIBAET TEILUIO BO BpPEMsl NMPHUBENEHUS B IEHCTBUE.
CnenoBatenbHO, KOT/Ia TOYKA IUIABJICHUS KJI€eBOM 4acTH 41 sIBNISIeTCSl HU3KOM, KJieeBasi 4acThb 41
pacruIaBisieTcst BCISACTBUE TEIUIA, BBIPAOAThIBAEMOIO MOCPEACTBOM 3JIEKTpoABHraTess, Gopma
oOnactu 42 ckienBaHUsI M3MEHsETCs, U TpeOyeMblil 3hdekT He MoxkeT nonydarbes. OOBIMHO,
U30JSIIOHHOE  TOKpbITHE  (3Malib) MPEAyCMAaTPUBAETCS HA  IOBEPXHOCTH  OOMOTKH,
HaMaTbIBA€MOHN BOKpPYT cepaedHuka 21 craropa. Temnocrolikas TemnepaTypa 3TOrO NOKPBITHS,
Hanpumep, coctasisier npubiusnrenpbHo 180°C. CrienoBaTenbHO, OOBIUHBIN 3JIEKTPOABUTATEIH
NPUBOAUTCS B JeMiCTBHE TakuM 00pa3oM, 4TO Temmeparypa craHourcss paBHoi 180°C wim
Hoke. TakuMm 00pa3oM, 3JIEKTPOABUTATENb MOXKET HarpeBaTbCs NPUONNU3UTENBHO BIUIOTH A0
180°C. B HacrosiieM BapuaHTe OCYLIECTBJICHUs, TOUKAa IUIABJIEHUs KieeBoW uactu 41
npexnnoututenbHo coctasisier 180°C wmmm Bemue. Ilomumo 3Toro, ¢ yderom kodgduimeHra
HAJeKHOCTH C Y4e€TOM TOro (akra, YTO UMEeTCs 4YacTb, B KOTOPOH TeMIlepaTrypa SBISIETCS
JIOKQJIbHO BBICOKOM, TOYKA TUIABJICHUS KJieeBOH vacTu 41 Oosiee MpenrnouTUTENbHO COCTaBIISIET
200°C wunu BbILIE.

[0057] OTHOCHTEIBHO crTOCO0a CKIIEHMBAHMSI, HATPUMED, MOKET UCIIOJIb30BATHCS CIIOCO0,
B KOTOPOM KJeSIUNA MaTepuad HaHOCUTCA Ha JUCT 40 3JIeKTPOTEXHUUECKOW CTalH, U
CKJICMBAHUSI 3aTEM BBINOJHSAETCS IOCPEACTBOM OIHOTO WM OOOMX W3 HarpeBa W YKIAAKH
npeccoBaHUeM. 37eCh, B KauecTBEe Croco0a HAarpeBa, MOXKET HCIOJBb30BAThCs JIFOOOW Crocoo,
HAampuMep, HarpeB B BBICOKOTEMIEPATYPHOH BaHHE WM JJIEKTPUYECKOH Tmedn Judo
HEMOCPEICTBEHHOE MPUIIOKEHUE 3JIEKTPUIECTBA.

[0058] Urobbl mosnyuaTh CTAOUIIBHYIO U JOCTATOYHYIO MPOYHOCTh CKJICUBAHUS, TOJIIIMHA
KJIeeBOH yacTu 41 mpennouTUTENbHO COCTaBIsAET | MKM WM OOJIbIIE.

C npyroif cTopoHbl, Korga TojmuHa kjeeBoil yactu 41 mpesbimaer 100 MM, cuia
CKJICMBAaHMsI CTAHOBUTCS MakCUMaibHOH. [IoMHMO 3TOro, mo Mepe Toro, Kak kijieesas 4acTb 41
CTaHOBHTCSI O0JIee TOJNCTOM, KO3 (PUIIMEHT 3aMOTHEHNSI YMEHbBINASTCS, 1 MAarHUTHbIE CBOKHCTBA,
TaKHe Kak MOTepU B CTAJIM LIMXTOBAHHOIO CeplevYHNKa yxyauaroTcs. CienoBaTenbHO, TOIIINUHA

KJieeBoit yacTu 41 mpeanodrurenbHo cocTasisier 1 MkM win 6osbine u 100 MKM Wil MEeHbIIEe U
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6onee npeanoututenbHo 1 MkM min Gosnblre U 10 MKM WIIM MEHBLIE.

31ech, B BBIMIENPUBEICHHOM OIMCAHUM, TOJIIIMHA KjeeBoW uactu 41 mnpencrasisier
co0O¥ CPenHIOK TOJIINHY KJIeeBbIX YacTel 41.

[0059] Cpennsist TonmuHa kieeBbix dacrei 41 Oojnee nmpeamnodyrureapbHo cocraisier 1,0
MKM win Oonbine u 3,0 MkM i MeHbine. Korna cpenHss TonmuyHa KiieeBbIx yacteil 41 MeHble
1,0 MKM, JOCTATOYHAsl CHMJa CKJIEHBAHHS HE MOXET O0eCreumBaThCs, KaK OIMCAHO BBILIE.
CnenoBarenbHO, HUXKHEE INpeAebHOE 3HAUEHUE CPeJHEeH TONIIMHBI KieeBbIX yacTed 41
coctaBysieT 1,0 MM, a Oonee npeanoututensHo 1,2 MkM. C Ipyroil CTOpOHBI, KOTAA CPEmHss
TOJNIIMHA KjeeBbiX dYacTteid 41 mpesbinmaer 3,0 MKM, UMeeTcs MNpoOiieMa 3HAYUTENIBHOIO
YBEJINYEHUS BEJINYUHBI HATSKEHUS TUCTA 40 5JIEKTPOTEXHUUECKON CTAaJId BCJIEACTBUE YCAAKU BO
Bpemsi 3arBepaeBaHus. (ClenoBaTenbHO, BepXHeE MpeAesNbHOE 3HAuU€HUE CpelHeN TOJIIUHBI
KJieeBbIX vacteit 41 cocrasnsier 3,0 MKM, a OoJiee PEAOYTUTENBHO 2,0 MKM.

Cpennsist TonuHa KjeeBbIX 4dacTedl 41 sABAsfeTCs CpeAHUM 3HAUYE€HHEM LIMXTOBAHHOTO
cepreuHuka B uenoMm. CpenHsst TOJNIIUHA KJIeeBbIX 4dacTed 41 sBJsSeTCs MOYTH HUACHTHYHOH B
MO3ULUK YKJIAJAKU B HAINpPABJICHUU YKJIAAKH U B MO3HUIUM OKPYXKHOIO HANpPABJIEHUS BOKPYT
LIEHTPaJbHON OCH LIMXTOBAHHOIrO cepieuHuka. CleaoBaTenbHO, CpeAHsisl TOJIIMHA KJIEEBbIX
yacTten 41 MOXeT 3a1aBaThCsl PABHOM CPEAHEMY 3HAUYECHHIO YMCJIOBBIX 3HAYEHUN, U3MEPSIEMBIX B
10 mn Qonee TOUEK B OKPYXKHOM HAIPABJICHHH B BEPXHEH KOHEYHOH MO3UIUH LIUXTOBAHHOTO
CepIEYHHUKA.

[0060] 3necy, cpenHsis TOMIIMHA KJIeeBbIX YacTell 41 MOXKET peryiupoBaThes, HAPUMED,
MOCPEACTBOM M3MEHEHHsI KOJMYeCTBA HAHOCHUMOrO Kiesmero Mmarepuana. llomumo 3toro,
HalpuMep, KOrjaa KIEsIMM MaTepuasl SBJISIETCS TEPMOPEAaKTHBHBIM, CpeaHui moayybs E
YOPYrOCTH IIPU PACTSDKEHUM KJIeeBOM dYacTh 41 MOXET peryiampoBaThCs IMOCPEACTBOM
U3MEHEHHsT OIHOTO MM OOOMX YCIOBUH HarpeBa M CO3JaHUSl IOBBIIIEHHOTO JaBJICHHS,
HAaHOCUMBIX BO BPEMsI CKJIEUBAHMsI, U TUIIA OTBEPXKAAIOLIETO areHTa.

[0061] Hanee onmuchiBaeTCsl B3aAUMOCBSI3b MEKIY JUCTOM 40 3JIeKTPOTEXHUYECKON CTaH
U KJIeeBOM 4acThio 41 cO cCbUTKOM Ha ¢ur. 4.

3nech, B 3TOM MOAPOOHOM OIMCAHWH, HANPABJIEHUE, B KOTOPOM MHOXKECTBO JIUCTOB 40
3JIEKTPOTEXHUYECKOW CTajlu YKJIA[bIBAIOTCS MOBEPX APyl JApyra, Ha3blBA€TCs MPOCTO
"HanpasieHueM ykianku"'. HampasieHue ykjiaaky COBIAAaeT C HapaBJIE€HUEM TOJIIHMHbI JHCTA
40 »snextporexHuyeckonl cranu. [lomMuMoO »5TOro, HampaBJ€eHHME VYKIAJIKH COBOAAAET C
HamnpaBlieHUEM, B KOTOPOM MPOXOAUT LieHTpajbHast ochk O.

[0062] TIpu paccMOTpEHHH B HANpPABJIECHUU YKJIAJAKU, MHOXKECTBO KJIEeBbIX uacTed 41
dbopmupyrotes B nejaoMm B Gopme mojiockl. Bee moBepxHOCTH MHCTOB 40 3JIEKTPOTEXHHYECKOM
CTalu PsiAOM APYr C APYIOM B HAMNPABJICHUM YKJIAAKU HE MPUKJIEUBAIOTCS MOJHOCTBIO APYT K
npyry. Bece st nuctel 40 31€KTPOTEXHUYECKON CTAJIH JIOKAJIBHO MPUKJIEUBAIOTCS APYT K APYTY.

[0063] IIpu paccMOTpEeHHU B HAMpPABJIECHUU YKJIAJAKU, MHOXECTBO KJIEEBbIX uacTed 41
00pa3yroT peMeHHYI0 (opMy B TiepBoM HampasjieHnu D1, u kieeBble yactu 41 pasMemmaroTcs ¢
paBHBIMU MHTEpPBAJIaMHU BO BTOPOM HampasiaeHuu D2. JIpyrumu cioBaMy, NOBEPXHOCTb JIMCTA

40 >NIEeKTPOTEXHUUECKOW CTanu, OOpalleHHas K HaNpaBlIeHUIO YKJIAAKU (B JaibHeimem
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Ha3bIBaeTCs "TIEPBON MOBEPXHOCTHIO" JHcTa 40 3JIEKTPOTEXHUUECKOHN CTaliN), BKIIOYAET B cels
obnacth 42 CkJieMBaHUs, B KOTOPOH MpeaycMaTpuBaercs kieeas 4actb 41, u obmacte 43 6e3
ckjenBaHus (IMycTyro o0jacTh), B KOTOPOH He mpeaycMmarpuBaeTcsi Kieesas dacTb 41. 3xecs,
oOnactp 42 ckneuBanus jucta 40 3JIEKTPOTEXHUUECKON CTajM, B KOTOPOH NMpeaycMaTpUBaeTCs
kjeeBass 4acte 41, mnpencraBimsier coboit oOmactb mepBoil moBepxHOCTH Jmcta 40
3JIEKTPOTEXHUYECKOM  CTalu, B KOTOPOM NpeAyCMaTpUBAeTCsl  KJEsAIMM  marepuai,
oTBepxaaeMblii Oe3 pasnmenenus. Ilommmo storo, obmacte 43 Oe3 ckiuemBaHust jucra 40
SJIEKTPOTEXHUUECKOW CTajlid, B KOTOPOM He IIpenycMaTpuBaeTcss KkjeeBas dYacTbh 41,
npencTasisier codol 00JacTh MepBOi MOBEPXHOCTH JincTa 40 3JIEKTPOTEXHUYECKOH CTayu, B
KOTOPOH He MpeayCMaTPUBAETCs KJISSIINN MaTepral, OTBep kaaeMblii 0e3 pasnenenus. Kieepbie
yactu 41 00pa3yroT peMeHHyr ¢opMy, KOTOpash MPOXOAWUT B MEpPBOM HampasieHun D1, u
pa3MerarTCs ¢ paBHBIMU HHTEPBAJIAMU BO BTOpOM Hampasjienun D2. CrnenoBarenpHO, 001aCTh
42 cknewBanus u obmactb 43 0e3 ckiewBaHUS TepBOH ToOBepxHOCTH Jmcta 40
3JIEKTPOTEXHUYECKOH cTanmu OoOpasyioT peMEeHHYI (opMy, KOTOpas NPOXOAUT B MEPBOM
HanpaBieHun D1, u obmacte 42 ckieuBaHus U obnactb 43 0Oe3 CKJIEHBAaHUS TONEPEMEHHO
(bOpMHUPYIOTCS BO BTOPOM Harpasjiienuu D2.

3nech, mepBoe HampaBieHue D1 mpencrasisier coOOil HampaBlieHHE, B KOTOPOM
NPOXOIUT KjeeBas 4acTh 41, oOpasyromas peMeHHYI0 (OpMy, U COOTBETCTBYET HAIPABICHHIO
JJIMHHOW CTOPOHBI KjieeBol vactu 41. IloMmumo 3Toro, Bropoe HampasyieHHe D2 cOOTBETCTBYET
HAIpaBJIEHUIO KOPOTKOH CTOPOHBI KiieeBoH yacTu 41, obpasyromeii pemeHnyo ¢popmy. [Tomumo
3TOro, nepsoe Hanpasnenue D1 u Bropoe Hampasienue D2 gBstOTCA OPTOrOHAIBHBIMU APYT K
Apyry. 31ech, B HaCTOSILEM BapUaHTE OCYILECTBJEHUS, NMPEAIOJAraercsi ciaydail, B KOTOPOM
pa3Mepsl MO0 IIUPUHE KJIEEBbIX 4acTed 41 U pasmMepoB 3a30pOB MEXIY KJIEEBbIMHU 4acTsamu 41
SIBJISIFOTCS. OAHOPOIHBIMU.

ITomMumo 3TOTO, B 3TOM MOAPOOHOM ONMUCAHUH, "peMeHHas popma" B KauecTBe GOPMBI, B
KOTOPOH MPOXOIUT KjieeBasi 4acTh 41, nmpencrasiser coboi GopMy, KOTOpast MPOXOIUT B OTHOM
HANpaBJICHUH, U O3HAYAET TO, YTO IMPHUHA cocTaBiseT 1,5% wumu Gojble BHELUTHErO JHaMeTpa
cepneunnka 21 cratopa. Korma mmupuna kieeBoi wyactu 41 cocrasisier 1,5% wumm Oonblie
BHEIHETO JHaMeTpa cepaeyHuka 21 craropa, MOXKHO 00eCneYuBaTh JOCTATOYHYIO MPOYHOCTD
CKJIEUBAaHUs MeXNy JTUCTaMU 40 3JIEKTPOTEXHUYECKON CTaJH.

[0064] Ha ¢ur. 4

3JIEKTPOTEXHUYECKOH craiu. [lomMuMo 3TOro, yrois, cOpMHPOBAHHBIA MOCPENCTBOM IMEPBOTO

, TokaspiBaercsi HampasieHue RD mnpokatkm smcra 40
Hamnpasnenus D1 u nanpasnenust RD npokaTtku iucra 40 371€KTPOTEXHUUECKON CTAIU, 3a8a€TCs
B KauecTse yria o. OObI4HO, OONbIINE U MEHBIINE YIJIbI 331AF0TCS KaK yrod, ¢hOpMUPOBAHHBIHI
MOCPEACTBOM JIBYX HAINpPABJICHUH, U YrOJ O SIBJSIETCS MEHBLIMM YIJIOM MEXAY ABYMs YIJIAMH,
c(OPMHPOBAHHBIMU TIOCPENCTBOM TepBoro HampasieHust D1 u Hanpasnenuss RD mpoxatkw.
Taxum 00pazom, B 3TOM MOAPOOHOM OIMUCAHUH, YTOJ 0. COCTaBJsAeT yrou B 0° win Oonblie U B
90° wnu MeHblIe.

[0065] B HacTrosiimemM BapHaHTE OCYLIECTBJICHUS, KJEALIUN MaTepuasl yCaKUBAETCS BO

BpEMsi OTBECPKACHUA. CJ'Ie):[OBaTeJ'IbHO, MCXaHHUYICCKOEC HaIpPsi?>KEHUE npu CXXaTuu
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MPUKJIAABIBACTCS K JUCTY 40 3JIEKTPOTEXHUYECKOM CTaIU IO Mepe TOro, KaK KIEALUA MaTepua
OTBEP>KIAAETCsA, M HATsDKEHHE BO3HUKaeT B jucte 40 3JIEeKTPOTEXHUYECKOW — CTaly,
cootBercTBeHHO. Korpma HarsbkeHue BO3HUKAaeT B jucTe 40 3JIEKTPOTEXHUYECKOW CTaly,
3HAQYEHUE MOTEPb B CTAIM MOXET yBEIWYMBATLCS, U MArHUTHBIE CBOWCTBA cepaedHuka 21
CTaTOpa MOT'YT YXYyILIATHCH.

3nech B 3TOM MOXPOOHOM ONMCAHMM, YBEIUYEHUE 3HAYEHUS MOTePb B CTAIM MOJXKET
Ha3bIBaThCs "yXyILUIEHHEM [TOTePhb B CTaNn".

[0066] Korma xneeBble vact 41 o00pa3yloT peMeHHYH (OpMy, MEXaHHYECKOe
HaIpsDKEHUE TPU  CKATUM, NpUKJIaablBaeMoe K JUCTy 40 53JIeKTpOTEXHUYECKON CTajy,
CTaHOBUTCS HAaUOOJIbLIIMM B HaIpaBjeHUU (B mepBOM HampasieHnu D1), B KOTOpOM MPOXOAUT
KJIeeBast 4acThb 41.

JIuct 40 >JIEKTPOTEXHUUECKOW CTalM MMeeT HauOOJBINYI0 YKECTKOCTh B HANpPaBJICHUH,
OPTOroHajnbHOM K HampaiaeHut0 RD mnpokaTku, M NpakTUYECKH HUKOTAA HE HATATUBAETCSA
MOCPEACTBOM MEXAaHUYECKOro HampspkeHus npu ckatuu. CrepoBarenbHO, KOrjga yroia o,
cOpMHPOBAaHHBINA TOCPENCTBOM TNepBoro HampasieHust D1 um Hampasnenus RD mpokatkwy,
cocTaBisieT okono 90°, MO)KHO MHUHUMHU3UPOBAThb HaTsbkeHue nucta 40 3JIeKTPOTEXHUUYECKOM
CTaJIu.

[0067] Ilomumo »3TOro, Kak OIKCAHO BbIIEe, TMOTepu B cragun Jjucra 40
3JIEKTPOTEXHUYECKON CTallu SIBJIAIOTCS HAaUMMeHbIIUMHU B HanpasieHuu RD npoxarku. C apyroit
CTOpPOHBI, KOrJa HaTsSDKEHUE BO3HMKAeT B HampasieHud RD mpokaTky, yxXyAlleHHe MOTEphb B
CTaJl CTAaHOBMTCSI HauOoJee cymecTBeHHbIM. ClenoBaTenbHO, Korja nepoe Hampasierue D1
coBrazgaer ¢ HampasneHueM RD mpokatku snucta 40 snexTporexHuueckon cranu (yron o=0°),
MarHuTHbIE CBONCTBa cepieyHuka 21 craropa yXyAlalOTCd B MAaKCUMAaJbHON CTENEHH.
CnenoBaresibHO, KOrJa yroy o, cOPMHPOBAHHBIN MOCPEICTBOM MEpPBOro HampasieHuss D1 u
HanpasieHuss RD mpokaTku, cocTaBisieT 3Hau€HHe, CUJIBHO OTjiHyaromeecss or 0°, MOXHO
MUHHUMM3UPOBATh YXYLIEHHUE NOTEPh B CTAU JUCTa 40 3JI€KTPOTEXHUYECKOU CTalu.

[0068] B HacTOsiieM BapuaHTE OCYIIECTBJIEHUS, KOrzJa yroi o, cHOpMUpPOBAHHBIM
MoCpeACTBOM mnepBoro HarpasyieHus: D1 u Hanpasiaenuss RD npokaTku, COCTaBli€T 3HAUEHUE,
CHJIbHO oTimyaromeecs: ot 0° u 6mmskoe kK 90°, MOKHO MUHHMHU3HPOBAThH HaTsDKeHUE jucta 40
3JIEKTPOTEXHUYECKOW CTali M MHUHUMHU3MPOBATh YXYALIeHHWE NOTepb B cranu jucra 40
3JIEKTPOTEXHUUYECKON CTalnu. B HacTOsIEeM BapraHTe OCYIECTBICHHUs, YIOJI O IPEANOYTUTENBHO
coctasysier 30° wim Gonbme u 90° mnm mensime. Korma yronm o 3amaercst paBHbM 30° mim
Oonbine, u nepoe HampasieHne D1 mepecekaer HarpaBlieHHE MPOKATKH IMOJ ONMpPENeeHHBIM
yIJaoM WU OOJbllle, MOXHO MHUHUMH3HPOBATH BJIMSHHE MEXaHWYECKOTO HAMPSDKEHUS IPH
CKaTUM KJIESIIEero MaTepuana Ha oTepu B cTanu aucta 40 5JIeKTPOTEXHUYECKOU CTaIH, MOKHO
MHUHHUMU3UPOBATh HaTspKeHUE NHUCTa 40 SJIEKTPOTEXHUYECKOW CTalH, U KakK pe3yJbTaT, MOXHO
o0ecrieunBaTh JOCTATOUHBbIE MATHUTHBIE CBOICTBA cepreyHnka 21 craropa.

[0069] JIuct 40 3/1eKTPOTEXHUYECKON CTajl MMeeT HauOoNbIIue TOTEePH B CTald B
HaIPaBJICHUH, HAKJIOHEHHOM Ha KOHKPETHBIM Yrojl OTHOCUTENbHO HampasieHus RD npokatku.

B »stom HOI[pO6HOM OMHUCAaHWH, HaMpaBJICHUC, B KOTOPOM TIIOTEPU B CTAJU SABJISAKOTCA
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HanOOJIBPIIMMY, Ha3bIBae€TCsl "KOHKPETHBIM HampasieHneM SD". ABtopbl u3zoOpereHus
OOHapyXWiM, YTO KOHKpeTHoe HampaBienne SD nmcta 40 5IeKTPOTEXHHUYECKOH CTaju
NpeacTaBisieT coOOM HaIpaBlieHHE, HAKJIIOHEHHOe Ha 57,3° oTHOCUTeNbHO HampasieHus RD
IIPOKAaTKU. 3AeCh, KOHKPETHOE HampasjeHue SD B HacToslleM BapuUaHTe OCYLIECTBJICHMUS
npencTaBisieT coOOH OpHEeHTALMI0 KpUcTaioB uHaekca Mwumepa{111}<112> B kyOuueckom
KpPUCTAJIIe, KOTOPBI HMEET KPHUCTAJUIMYECKYIO CTPYKTypy Jjucta 40 3IeKTpOTEXHHYECKOU
cranu. [Tockonbky nucT 40 3JIEKTPOTEX HIUECKOH CTaJIN EPBOHAYAIBHO UMeET OOJbIINE MTOTEPU
B CTajll B KOHKPETHOM HampasjieHuu SD, naxke ecnu HaTsDkeHHE BO3HHMKAET B KOHKPETHOM
HanpaBieHun SD, yxyaiueHue noTepb B CTalU  SIBJSETCS OTHOCHUTENBHO HEOOJBIINM.
CnenoBaresbHO, KOTAa HampaByieHHe, OJM3KOe K KOHKPETHOMY HampasiieHuto SD, 3amaercst B
KayecTBe HAINpaBJIEHUs, B KOTOPOM BO3HHUKAaeT HATSKEHHE, MOKHO MHMHHUMU3HPOBATH
yXyAUIEHUE NOTephb B cTanu JucTa 40 3JIEKTPOTEXHUYECKON CTAN B LIEJIOM.

[0070] 3mech obobImaercss koH(UrypaIys, B KOTOPOH yXyIIIeHHe TOTEPh B CTAJIH JINCTA
40 »>NEKTPOTEXHUYECKOH CTam MHHUMHU3UpyeTcsa. [ JaBHBIM 00pa3oM MpenyCMOTPEHBI
crenyrompe aBe KOHPHUrypanmuu, B KOTOPBIX VXYALIEHHE IMOTepb B cTamu Jjucra 40
3JIEKTPOTEXHUYECKONU CTajl BCIEACTBUE MEXAHWYECKOIO HAINPSDKEHUs NMPU CXKATUU KIIESALIEro
MaTepuana MUHUMU3UPYETCSI.

IlepBast koH(Urypauusi MNpencTaBisieT COOOH KOH(PHUIypamuioo, B KOTOPOH MepBoe
HanpasieHue D1 Haxomgurcs Ommke K HAMpPaBJIEHUIO, OPTOTOHAJIBHOMY K HampasieHuro RD
npokaTku JucTa 40 3IeKTPOTEXHUYECKOU CTau. B 3TON KOHpUTrypauu, caMo HATSKEHHE JINCTa
40 onEKTPOTEXHUYECKOW CTajd MPENOTBPAIlaeTCs, U yXyALIEHWE TMOTepb B CTAU
MuHUMU3HNpyerca. Takum oOpazom, B mnepBod KOHQUIypaluy, Yroj o IpeanoYTHTENbHO
cocTaBJsieT On3ko Kk 90°.

Bropast koHdurypauusi npencrasisier coOOH KOH(QUIypamuio, B KOTOPOH IepBOE
HarpaBneHne D1 Haxoaurcss Ommke K KOHKpeTHOMy HampasieHuto SD  jmcra 40
3JIEKTPOTEXHUYECKOH cTamu. B 3ToW KOH(Urypauuu, yXyAlleHHe MoTepb B cTanu jucta 40
SJIEKTPOTEXHUYECKON CTaJli OTHOCHTENIHO HATSDKEHHs] MUHMMHU3UpyeTrcs. Takum oOpa3oMm, BO
BTOPOI KOH(DUTYpaIUH, Yo 0, IPEANOYTHTENIbHO COCTaBIsET OMU3KO K 57,3°.

[0071] Yxynmenue noreps B ctanu jucta 40 3eKTPOTEXHUYECKOW CTajl BCIIEACTBUE
MEXaHUYECKOTO HANPSKEHUs NP CKATUU KIIEALIEro MaTepruana MUHUMHU3UPYETCs TOCPEACTBOM
BBILIEYKA3aHHBIX ABYX KOH(purypauuii. CienoBarenbHO, KOTAA VIO O 331a€TCsl PAaBHBIM YTIIY
mexny 57,3° wu 90°  addexThl  BbIIIEYKa3aHHBIX ABYX  KOHPHUrypauuid  MOTYT
IEMOHCTPHPOBATLCSA. 371€Ch, Oake€ €CIH Yrojdl 0 W3MEHsAETCsl MNPUONM3UTENbHO Ha +5°,
OTCYTCTBYET CYILECTBEHHOE U3MeHeHue 1mnorepp B cranu. (CrenoBaTeNbHO, yroia d,
cOpMHPOBAaHHBINA TOCPENCTBOM TNepBoro HampasieHuss D1 u Hampasnenus RD mpokatkwy,
MPEINOYTUTENIbHO cocTaBiisieT 52,3° wimm Oonbie u 90° uan meHspine. [IoMUMO 3TOTO, MOXKHO
ckasatb, 4to 57,3° cocraBisier npudausurenpHo 60°. Takum 0O6pa3oM, B HACTOSIIIEM BapHAHTE
OCYIIECTBIIEHHs, MOXXHO CKa3aTb, YTO YIosl ¢, C(OPMHPOBAHHBIA MOCPEACTBOM IIEPBOTO
HanpasieHust D1 u Hanpasnenust RD mpokaTky, npennoyTuTeabHo cocTasiser 60° wnn Oomblie

# 90° uiu MeHbIIE.
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[0072] Kak noka3aHo Ha ¢ur. 4, MHOKECTBO KJIeeBbIX HacTeil 41 o0Opa3yroT peMeHHYIO
dbopmy ¢ pazmepom d1 mo mmpuHe BO BTOpoM HarpasieHud D2 Ha mepBoil MOBEPXHOCTH JIUCTA
40 onektporexHudeckod cramu. I[lomumo »storo, 3azop ¢ pasmepom d2 wuHTepBasa
MIPENyCMaTPUBAETCSl MEXKAY ABYMs KJIEEBbIMH 4YacTsAMU 41 psaoM Apyr ¢ APYroM BO BTOPOM
HanpaBieHun D2. Pazmep d2 uHTepBana mpencrasisier coOON pasmep Mo muprHe o0nactu 43
6e3 ckieuBanus. 3nech, pasmep d1 mo mupuHe kieeBoil yactu 41 COOTBETCTBYET pa3Mepy IO
mupuHe obnactu 42 ckiewBaHus, W pasMep d2 WHTepBasa MEXIYy KJIEEBbBIMH dacTsMH 41
COOTBETCTBYET pa3Mepy 1Mo MupuHe obnactu 43 0e3 CKIIenBaHUs.

[0073] Pa3mep d1 mo mupuHe kieeBoi 4yacTH 41 MPeanoYTUTEIbHO COCTaBsIeT 5% uiu
MeHblLIIe BHELUTHEro auamerpa cepaeunuka 21 cratopa. Korma pasmep d1 mo mupune 3amaercs
paBHbIM 5% wWiM MeHblle BHELIHEro jAuaMmerpa cepieuHuka 21 craropa, muct 40
3JIEKTPOTEXHUYECKOW  CTalyd  HE3HAYWUTEJIBbHO  JIOKAIbHO  HATATUBAETCS  BCJIEACTBUE
MEXaHUYECKOTrO HAIPSDKEHUs MPU CXKATUM KJESIIEero MaTepuana, U MOKHO MHUHHMHM3HUPOBATHb
yXyAUIEHUE NOTEePh B CTaNU JUCTOB 40 3JIEKTPOTEXHUUECKON CTAIN B LIEJIOM.

[0074] Pasmep d1 mo mupuHe KjieeBoi yactu 41 MpPeanOYTHUTENIbHO MEHbIIE pasMmepa
uHTepBasa d2 MHTEpBaja MEXAY KJIEEBBIMU 4acTAMHU 41 psooM Opyr ¢ APYroM BO BTOPOM
HanpaBieHun D2 (d1<d2). pyrumu cnosamu, pasmep dl mo mupuHe NPEennoYTHTEIHHO
menbe 100% pasmepa d2 maTepBana. Kak onmcaHo Bblle, HAaTS)KEHHE BO3HUKaeT B JucTe 40
3JIEKTPOTEXHUYECKONU CTajld BCIEACTBUE MEXAHUYECKOIO HAIPSDKEHUS NMPU CXKATUU KIIESALIEro
MaTepuana, U 1norepu B cranud jaucra 40 5SJIeKTPOTEXHUYECKOM CTaIM YBEIUYUBAKOTCS
BCiencTBHE HaTspkeHHst. COrylacHO HACTOALIEMY BapUAHTY OCYLIECTBIIEHHs, korna pasmep d1 mo
IIUpUHE MeHblle pa3Mepa d2 wWHTepBaja, MOXXHO MHHUMH3UPOBaTh HaTsDkeHue jucra 40
3JIEKTPOTEXHUYECKOH CTalu BCIEACTBHE KIESIIEro Marepuaja M oOecreyuBaTb MarHUTHBIE
CBOICTBa cepaevyHuka 21 craropa.

[0075] Pa3smep d1 no mmpune kieeBoi dactu 41 Oojee MPEANOYTUTENIBHO COCTABISET
67%+5% pa3mepa d2 wHTepBaja MeKay KieeBbiMU 4acTsamu 41 psmom npyr ¢ apyrom. Korna
pasmep dl mo mupHHE SABISETCS CIUINKOM OOJNBIIUM OTHOCHUTENBHO pa3mepa d2 umHTEepBana,
HaTsDKeHue JucTa 40 3J1eKTPOTEXHUYECKON CTalM BCAEACTBUE MEXAHUYECKOTIO HAMPSIKEHUS TIPU
CKaTUM KJIESIIEro MaTepuana Moxer yBeanduBaThes. C npyroit croponsl, koraa pasmep d1 mo
IIUPHUHE SIBJISIETCS CIMIIKOM HEeOONbIIMM OTHOCHTENBHO pasMmepa d2 HMHTEepBajia, MPOYHOCTH
CKJIeMBaHUSI MexAy juctamMu 40 3JeKTPOTEXHUYECKOH CTali MOXET OBITh HEIOCTATOYHOM.
CornacHo HacToslLIeMy BapUaHTy OCYINECTBIEHUs, korma pasmep dl mo mwupuHe 3amaercs
paBHBIM 07%+5% pa3mepa d2 wuHTEpBana, MOXKHO OOECIEYHBATH JOCTATOYHYIO MPOYHOCTH
CKJIeMBaHUsl Mexay Juctamu 40 5IeKTPOTEXHMYECKOW CTad, MUHUMHU3MPOBATH HATSLKEHHUE
mucta 40 3MeKTPOTEXHUYECKOH CTamu M o0ecredrnBaTh MarHUTHbIE CBOWMCTBA cepaedHuka 21
cTaTopa.

[0076] TTomumo stToro, korma pasmep dl mo mmpuHe coctaBisier 67%+5% pasmepa
uHTepBana d2 nHTEpBaia, yroua o, chOpMUPOBAHHBIN TOCPEACTBOM IepBOro HampasieHus D1 u
HanpasyieHus: RD npokaTky, MpeanouTUTeNbHO cocTaBiseT 75°+5°. CnenoBaTenbHO, MOKHO

3¢ pexkTuBHEE MUHUMH3HPOBATh YXYALIEHHE MArHUTHBIX CBOMCTB cepaeyHnka 21 craropa.
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[0077] Janee onuceIBaeTcs ciydai, B KOTOpoM pasmep d1 mo mmpuHe kineeBoit yactu 41
Oonpie pazmepa d2 uHTEpBaNa MEXIy KieeBbIMU dacTsMH 41 psgom apyr c¢ npyrom (d1>d2).
Korna pasmep dl mo mmpune kieeBoit dactu 41 Oombiune pasmepa d2 umHTEpBanga, MOKHO
YBEJIUYUBATh CUJTY CKJIEUBAHUS MEXAY JUCTaMU 40 3JIeKTPOTEXHUYECKON CTAJIH.

[0078] C apyroii cTopoHbl, HaTsLKeHUE IUCTa 40 3JIEKTPOTEXHUUECKOH CTallu BCJIEACTBHUE
MEXaHUYECKOTO HANPSDKEHUsT IPU  CKATUU  KJIESIEro MaTepuaja MOXKET YBEJIUYUBATHCS.
CnenoBarenbHo, korma pasmep dl mo mmpuHe kieeBoil uwactu 41 Oonbine pasmepa d2
WHTEpBajia, HampasiieHue (rmepBoe HampasjeHue D1), B KOTOpOM MPOXOIUT KiieeBas 4acTh 41,
NPEATIOYTUTENIEHO HAXOAUTCS OJIFKE K HANPABJICHUIO, B KOTOPOM JKECTKOCTb SIBJISIETCSI BBICOKOH
(X HampaBJIEHHIO, OPTOTOHAJIBHOMY K HampasieHnto RD mpokarku). bonee kKoHKpeTHO, Koraa
pasmep dl mo mupuHe kieeBoir vactu 41 Oombine pa3smepa d2 wuWHTEpBana, yroia o,
c(OpMHPOBAaHHBINA TMOCPENCTBOM TNepBoro HampasyieHust D1 u Hampasnenus RD mpokatkwy,
NPEATIOYTUTENbHO cocTaBisier 85° wimm Oombine. CrenoBaTenbHO, MOXKHO YBEJIHYHBATH CHITY
CKJIeMBaHUs Mexnay Juctamu 40 5IeKTPOTEXHMYECKOW CTad, MUHUMHU3MPOBATH HATSLKEHHUE
mucta 40 3MeKTPOTEXHUYECKOH CTaimu M o0ecreunBaTh MAarHUTHBIE CBOWCTBA cepaeyHHka 21
cTaTopa.

[0079] B Hacrosiuiem BapuaHTe OCyLIeCTBJIeHUs, HampasieHuss RD mnpokaTku Bcex
mcToB 40 3IEKTPOTEXHUYECKOH cTany, (GOpMHUpPYIOIIMX cepAaedHuk 21 craropa, COBMAgarOT
apyr ¢ gapyroM. Tem He MeHee, HampasiaeHuss RD mnpokatku Bcex suctoB 40
3JIEKTPOTEXHUUYECKONW CTald MOTYT HE COBHaaaTh ApYyr ¢ apyrom. Hampumep, cepaeunux 21
cratopa  MoxeT  (OpPMHUPOBATBCS  TOCPENCTBOM  YKJIAQAKU  BUTKaMu  JHCTOB 40
3JIEKTPOTEXHUUYECKOU CTanu. B kadecTBe npumepa, B JajJbHEUIIEM OINUCHIBAETCS CEPACUHUK
CTaToOpa, B KOTOPOM JIUCTHI 40 3J7I€KTPOTEXHUYECKON CTali YKJIAAbIBAIOTCS MOBEPX APYT Apyra
BUTKaMU. B cepredHuke craropa ¢ YKJIagKOH BUTKaMH, cieayer (OKyCHpOBATbCS Ha CIIOE
onHOH kyieeBoit yactu 41 u Habope nmcToB 40 3IEKTPOTEXHUYECKON CTaM, MEXIy KOTOPbIMU
pa3meraercs cioi. Hanpasnenust RD mpokatku HaOopa jucToB 40 3JIeKTPOTEXHUIECKOM CTaJIH,
MEXAY KOTOPBIMH Pa3MeELIAeTCsl CJIONM KieeBOM 4yacTu 41, oTinu4yaroTess Apyr ot apyra. B stom
ciy4dae, yroi o, chOpMHUPOBAHHBIN MOCPEACTBOM MepBOro Hampasienus D1 u HanpasineHust RD
npokaTku Jucta 40 3JeKTPOTEXHUYECKOW CTald, MO3ULIMOHUPOBAHHOIO HAa OJHOW CTOPOHE B
HAIPaBJIEHUH YKJIAJKH, JOJDKEH BKJIIOYATHCS B BBIIECYKA3aHHBIN MPEANOYTUTENbHBIN THANa30H
YTJIOB, U YTOJ 0, COOPMHUPOBAHHBIN TTOCPENCTBOM TiepBOro Hampasienus: D1 u Hanpasienus RD
MpOKaTKU JUCTa 40 3JIEKTPOTEXHUYECKON CTalnu Ha APYrOW CTOPOHE B HANPABICHUM YKJAIKH,
JIOJIKEH BKJIFOYATbCS B BBILIEYKA3aHHBIM IPEANOYTUTENbHBIH AWana3oH YrioB. 374ech, B
CEepAEYHHUKE CTAaTOpa ¢ YKJIAAKOW BUTKAMU, nepBble HanpasieHus D1 cnoes kieeBbix yactei 41,
MPENOCTABIEHHBIX MEXAY JUCTaMU 40 3J€KTPOTEXHUYECKOU CTaH, MOTYT OTJINYaThCs APYT OT
apyra.

[0080] B Hacrositiiem BapuaHTE OCYLIECTBJIEHUS, CEPACUHUK 31 poTOpa mpencTaBisieT
co0Ol IIMXTOBAHHBIA CEPACYHHK, AHAJOrMYHO cepreuyHuky 21 cratopa. Takum obpasom,
cepaeyHuK 31 poTopa BKJIOYaeT B ce0sl MHOXKECTBO JINCTOB 3JIEKTPOTEXHUUECKOH CTaly,

YJIOXEHHBIX APYT HAa APyra B HAIIPABJICHHUU TOJILIHUHBI. B HAaCTOAIIEM BapUaHTE OCYIICCTBIICHUS,
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TOJILIMHA YKJIAAKU cepAedyHuKa 31 poropa paBHa TOJIMHE YKIAAKU cepaeuHuka 21 craropa u,
Harpumep, cocrasisger 50,0 mMM. BHemnuii nuamerp cepaeunuka 31 poropa, Hampumep,
cocrasisier 163,0 MMm. BryTpenHuii nuamerp cepaedHuka 31 poropa, Hampumep, COCTABIISIET
30,0 mm. Tem He MeHee, 3TH 3HAUEHUS NPEACTABISIIOT COOOH NMPUMEPHI, U TOJIIHMHA YKJIAAKH,
BHEUIHUI JuamMeTp W BHYTPEHHMH AuameTp cepiedHuka 31 poTropa HE OrpaHUYeHbl STUMHU
3HAYECHUSIMU.

[0081] B HACTOSILIEM  BapUaHTE€  OCYLUECTBJIEHUS, MHOXECTBO  JIUCTOB
3JIEKTPOTEXHUYECKOH cTaimy, (Gopmupyrommx cepaedHuk 31 poropa, MPUKPEIUISIFOTCS IPYr K
apyry nocpenctsoM kpervienusi C (mkanta, cMm. ¢ur. 1). Tem He MeHee, MHOKeCTBO JTUCTOB 40
BJIEKTPOTEXHUYECKOW CTaiu, (OPMHUPYIOIIUX CcepaedHuk 31 poropa, MOTYT CKJIEUBATHCS
MOCPENCTBOM KJIEEBBIX YaCTEH, NACHTUYHBIX KJIEEBbIM YaCTAM IS cepAeuHukKa 21 craropa.

[0082] Bmopoii eapuanm ocywecmenenus

Hanee omnmceiBaeTcs snekTpoasurarens 110 BTOporo BapuaHTa OCYLIECTBIEHUS CO
CChUIKOH Ha ¢ur. S u ¢ur. 6.

Kakx mokazano Ha ¢wur. 5, snexkrpoxsurarens 110 BToporo BapuaHTa OCYIIECTBIIEHHS
BKJIFOUaeT B ce0s1 potop 30, koxyx 50, BpamarenbHbiil Bas 60 u cratop 120, KOTOpBIE SBISIFOTCS
UJEHTUYHBIMU 3JIEMEHTaM NIEPBOT0 BapUAaHTa OCYLIECTBIICHUS.

[0083] Cratop 120 Brumowaer B cebst cepaeuHuk 121 craropa (IIMXTOBAaHHBIN
CepAECYHHK), KperexxHoe KoibIo 129 u 0OMOTKy (HE rmokas3aHa).

[0084] Cepneunuk 121 craropa mpencrasisier co0OH pa3beMHBIH CEpACUHUK.
CrnenoBarenbHo, cepaeynnk 121 craropa Bkirodaer B cedst MHOKECTBO OJiokoB 124 cepaedHuka
(IIMXTOBAHHBIX CEPAEYHHUKOB). MHOXeCTBO OIOKOB 124 cepaedHnKa CLEIISIIOTCS B KOJIBLIEBON
dopme, urobdbl hopmupoBaTh cepaeunuk 121 cratopa. KpenexxHoe konbio 129 pacnonaraercs
3a mpenenamMd MHOXecTBa OJIOKOB 124 cepredHuka B paguajbHOM HAmpaBieHHH. MHOXKECTBO
OnokoB 124 cepaeyHHKa MPUKPEIUIIIOTCS APYT K OPYTy MOCPEACTBOM TMOCAIKH B KPEMEKHOE
KOJbLO 129.

3nech, cepaeuHuk 121 cratopa HACTOALIETO BapUaHTA OCYIIECTBICHHS MPEICTABJISIET
co0ol pa3beMHBIN CepICYHHK, U IPyrue KOHPUrypamuu, Takiue Kak pa3sMepbl COOTBETCTBYIOLIUX
YacTei, SBISIOTCS WACHTUYHBIMH KOH(PHUIypauusM NepBOro BApHaHTa OCY ECTBIICHHUS.

[0085] Manee onuckiBaercs 0ok 124 cepneuHuka.

brnok 124 cepneyHunka mpeACTaBisieT cOOOM aCMeKT NIMXTOBAHHOTO CepAeYHUKA. BJok
124 cepneuHuka BKJIOHAaeT B cedsi AyrooOpasHyr 4acTh 122 CHUHKH CEPAEYHHMKA, KOTOPBIA
MPOXOIUT B OKPY>KHOM HaIpaBlIeHUH U 3yOouaToi vactu 123.

[0086] UYactp 122 cnmHKM cepaeyHHKa oOpasyer ayrooOpasHyro  (opmy,
LIEHTPUPOBaHHYI0 Ha ILeHTpanbHOH ocu O n1pu Buae cBepxy, korma crarop 120
IIPOCMATPUBAETCS B OCEBOM HAIIPABICHUU.

3ybuaras wacte 123 BbICTYymaeT BHYTPb B pPaHabHOM HANpaBleHHH M3 4dacTu 122
CIIUHKU cepaedyHuka (K ueHTtpajgpHOH ocu O uactu 122 CHUHKH CepAedYHHKA B PAAUAIBHOM
HanpasieHun). Korna MHOecTBO O710K0B 124 cepreyHnKka pa3MeInarTcesl B KOJIbLEBOH hopMe B

OKPY>KHOM HarpasJIeHuH, 4ToObI (hOpMUpPOBaTh cepaedHuk 121 craropa, MHOKECTBO 3y0UaThIX
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yacTten 123 pasmemaroTces: C paBHBIMU UHTEPBAJIAMH B OKPYXKHOM HamnpasieHuu. B cratope 120
HACTOSIIEr0 BapuaHTa ocyliecTBiaeHus, 18 3yOuaTeix uacteir 123 mnpemycMaTpuBarOTCs €
uHTepBajiamMu B 20 rpagycoB, HEHTPUPOBAHHBIX Ha HeHTpanbHON ocu O. MHOXKeCTBO 3y04aThIX
yacreil 123 GpopMupyroTCsi ¢ BO3MOXKHOCTBIO IMETh MIEHTUYHYIO (POPMY U UIEHTUYHBIN pa3mep.

OOmotka oOMmatbiBaeTcst BOKpYT 3yOuaroit wactu 123. OOMOTKa MOXET NMpPencTaBiIATh
€000l KOHLIEHTPUPOBAHHYIO OOMOTKY MJIH PaCIIpeeIeHHYI0 OOMOTKY.

[0087] biok 124 cepneunnka GpopMHPYETCs TOCPEACTBOM YKIIAJKHA MHOXKECTBA OTPE3KOB
140 7UCTOB S3NEKTPOTEXHHYECKOW CTaiu, CHOPMHUPOBAHHBIX IMOCPENCTBOM BBIPYOKH JIHCTa
SJIEKTPOTEXHUYECKOH CTalu B OCEBOM HampasjeHuH. Takum oOpasom, Onok 124 cepnednuka
BKJIFOYAET B Ce0sl MHOXKECTBO OTPe3KOB 140 JHMCTOB 3JIEKTPOTEXHHYECKOW CTAJH, YJIOKEHHBIX
apyr Ha apyra. CinemoBatenbHo, cepaedHuk 121 craropa mpencraBiseT cOOOW IIMXTOBAHHBIN
cepaeuHuk. Kaxaplil u3 MHOXeCTBA U3 OTPe3KOB 140 ITUCTOB 31€KTPOTEXHUYECKON CTAIN UMEET
T-o0pa3Hyro popMy IpHU PACCMOTPEHUN B OCEBOM HATPABJICHUH.

[0088] ®parmenTs! 140 MUCTOB 3IEKTPOTEXHUYECKOH cTany, Gopmupyromue ook 124
cepaeyHNKa, (OPMHUPYIOTCS, HAMpPHUMEP, MOCPEACTBOM BBIPYOKH MPOKATAHHOIO JIHCTOBOTO
OcHOBaHMsl. HWeHTHYHBIE JIMCTBI 3JIEKTPOTEXHUYECKOH CTald C MEpPBbIM BapUAHTOM
OCYLLIECTBJIEHUSI MOTYT HCIOJb30BAThCSI B KAU€CTBE OTPE3KOB 140 NHCTOB 3JIEKTPOTEXHUYECKON
CTaJu.

[0089] MHuoskecTBO OTpe3koB 140 JIUCTOB 3JIEKTPOTEXHUUECKON CTau, (HPOPMHUPYIOIINUX
Oonok 124 cepnedHuKa, CKJIEHBAIOTCS TIOCPENCTBOM KieeBbIx uactedl 141. OTHOCUTENBHO
KJIesimmero Marepuania, (GopMupyromero kieeByro 4acTb 141 HacTosimero BapHaHTa
OCYLIECTBJICHUS], HCIOJIb3YEeTCsl MICHTUYHBIA KJEALUH MaTepual C IMEpPBbIM BapUAHTOM
OCYILLECTBJICHUSI.

[0090] J[lanmee omuchiBaeTcs  B3aUMOCBA3b  Mexay oTpeskamu 140  mHCTOB
3JIEKTPOTEXHUYECKON CTallM U KJeeBOH yacTeio 141 co ccpuikoit Ha ¢ur. 6. Ha ¢ur. 6, xneesast
4yacTh 141 BeIAENSETCS C TOMOLIBIO TOYEYHOTO [AOJIOHA.

Ilpu paccMoTpeHMH B HampaBJ€HUU YKJIAIKH, MHOXECTBO KieeBbIX uacteil 141
dbopmupyrores B popme mosocer B ejaom. @parmentsl 140 TUCTOB 3JIEKTPOTEXHUUECKON CTAJIH
pPsAAOM ApPYr € APYrOM B HANpPABJICHHM YKJIAJKU HE CKJIECHUBAIOTCSA IMOJHOCTBIO, & JIOKAJIBHO
MIPUKJIEUBAIOTCS U IPUKPEIUIAIOTCS APYT K APYTY.

[0091] Ilpu paccMOTpeHUM B HANPABJICHUM YKJIAJKH, MHOXECTBO KJIeeBbIX 4dacTeil 141
00pa3yroT peMeHHy0 (opMy B nepBoM Hampasienuu D1, u kineeBbie yactu 141 pazmermarores ¢
paBHBIMU HHTEpBaJlaMH BO BTOpPOM HampasieHun D2. Jlpyrumm cloBaMH, NOBEPXHOCTb
oTpe3koB 140 JHCTOB 3JIEKTPOTEXHUUECKOHW CTasy, oOpalleHHas K HampaBJICHUIO YKJIAAKH (B
JanbHENIIeM Ha3bIBA€TCs "MepBON MOBEPXHOCTHIO" OTpe3KOB 140 MUCTOB 3JIEKTPOTEXHUUECKOH
cTanm), BKJIOYaeT B cebsi oOnacte 142 ckienBaHUs, B KOTOPOH MpeayCMaTpPUBAETCs KieeBast
gacte 141 wu, obmacte 143 0Ge3 ckieuBaHust (mMycTyr0 o0nacTb), B KOTOPOH He
npenycMmarpuBaercs kieesas 4actb 141. 3gech, odnacts 142 cknenBanusi oTpe3koB 140 nucToB
3JIEKTPOTEXHUUECKOU CTaIM, B KOTOPBIX MPENyCMAaTPUBAETCs KieeBas 4acTb 141, mpencrasiser

co0oi1 o0nacTe MepBOi MOBEPXHOCTH OTPe3KOB 140 JNHCTOB 3JIEKTPOTEXHUYECKOW CTajH, B
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KOTOPOU TpeayCcMaTpUBAETCs KIIEAIUNA MaTepuaj, oTBepikmaemblii 0e3 pasnenenus. [lomMmumo
sToro, obmacte 143 0Oe3 ckiemBaHus OTPe3kOB 140 JUCTOB 3JIEKTPOTEXHHMUYECKOW CTaid, B
KOTOPBIX HE NpeAyCcMaTpHBaeTcCsi KieeBas 4dacTb 141, mpencraBnser coOoi o0nacTh NepBoit
MOBEPXHOCTU  OTpe3koB 140  JMCTOB  DJIEKTPOTEXHUYECKOM CTald, B  KOTOPBIX HE
npeayCcMaTpUBaeTCs KIeALUi MaTepua, oTBep:kaaeMblil 0e3 pasnenenus. Kneessie uactu 141
00pa3yroT peMeHHyI0 (GopMy, KOTOpasi MPOXOIUT B NEPBOM HanpasieHud D1, u pasmernarorcs ¢
pPaBHBIMHU MHTEpBaJaMH BO BTOpoM Hampasienun D2. CienosarensHo, 00nactb 142 ckienBaHus
u obmacte 143 ©Oe3 CkjJeMBaHUS TEPBOM  TMOBEPXHOCTH  OTpe3koB 140  yjuctoB
SJIEKTPOTEXHUYECKOH cTanmu OOpasyioT peMeHHYI (opMy, KOTOpas NPOXOAUT B MEPBOM
HanpasieHun D1, u obnmacte 142 ckieuBanus u obnacte 143 Ge3 CKiIeUBAaHUS MOMEPEMEHHO
(bOpMHUPYIOTCS BO BTOPOM Harpasjiienuu D2.

[0092] B 6noke 124 cepaedHMKa HACTOSINErO0 BAPUAHTA OCYIIECTBIICHUS, HANPABICHHUE
RD mnpokarku otpe3koB 140 NHCTOB 3JEKTPOTEXHUYECKOW CTalIM SBJSETCS MNPAKTUYECKU
napajieIbHbIM HAINpaBlIEHHIO, B KOTOPOM mpoxoauT 3ydOuaras udacte 123. Takum oOpasom,
3ybuartas dvacte 123 mpoxomut B HampasieHnn RD mnpokatku. ®parmentsl 140 muctoB
3JIEKTPOTEXHUYECKON CTaJIu UMEKT HAUMEHbIINE TOTEPU B CTanu B HanpasieHuu RD npokaTku.
ITockonmpKy MarHuUTHBIA TOTOK MpPOTEKaeT uepe3 3yOuaTyro vacte 123 B HampaBlieHHH, B
KOTOpoM 3yOuaras yacth 123 mnpoxomur, ecnu HampaeieHHe RD mpokaTku SIBISIETCS
NPAaKTUYECKH MapaljIeIbHbIM HANPABIEHUIO, B KOTOPOM MPOXOIUT 3yOuaras dacth 123, MOXKHO
yJIy4lIaTh MarHUTHbIE CBOHCTBA Onoka 124 cepmeuynuka. 31ech, TEPMUHBI "TIPOTSATUBATECS B" U
"IpaKTUYECKU NapajiebHbIH" BKIIFOYAIOT B €051, HE TOJIBKO "CTPOro mapajuieNbHbIH", HO TaKXKe
U "TpOTArUBaTbCA MAapajIeNbHO B Inpenenax auanazoHa £5°". Takum oOpaszom, B HacToALIEM
BapUAHTE OCYILECTBJIEHUS, YroJ, cOpMUPOBAHHBIN MOCPEIACTBOM HAIPABIEHUs, B KOTOPOM
npoxoauT 3yOuartas yacts 123, u HarpasieHust RD npokaTky, COCTaBIsieT B mpeaenax S5°.

[0093] Ha ¢ur. 6, mokassiBaercsi yrosa ¢, C(OPMHPOBAHHBIH IOCPEICTBOM IIE€PBOTO
HanpasieHuss D1 u nHanpaenenus RD npokatku otpe3koB 140 JIUCTOB 3J€KTPOTEXHUYECKOMN
CTald. AHAJOTMYHO BBIIIEONMCAHHOMY BapHaHTy OCYINECTBIEHUs, OTpe3ku 140 nucToB
3JIEKTPOTEXHUYECKOHN CTAIM UMEIOT HAUOOJBINYIO JKECTKOCTh B HANIPABJIEHUH, OPTOTOHAIBHOM K
HampaBiaeHnro RD mnpokaTku, W NpakTUYECKHM HUKOI[A HE HATATMBAKOTCA IOCPENCTBOM
MEXaHUYECKOTO HampspKeHUs: npu cxatud. ClemnoBaTenbHO, KOraa yroi o, ¢hOpMUpOBaHHBIHN
NOCPENCTBOM IepBoro HampasieHus D1 u HanpasneHust RD npokaTku, cocTaBisieT OIU3KO K
90°, MO’XKHO MUHUMU3UPOBATh HATsKEHHE OTPe3KOoB 140 THUCTOB 3JEKTPOTEXHUYECKON CTaH.

[0094] TlomumO 3TOro, Kak ONMUCAHO BBIIMIE, MOTEPU B CTadu OTpe3koB 140 nuCTOB
3JIEKTPOTEXHUUYECKONW CTalld SIBJSIFOTCA HAUMEHbIIMMU B HampasieHuu RD mpokaTtku, HO ¢
APYroil CTOPOHBI, KOIAAa HATsDKEHUWE BO3HMKAeT B HampasieHMd RD mpokaTku, yxyAlleHue
NoTepb B CTallM CTAaHOBUTCS HamOonee CyuiecTBeHHbIM. (ClenoBaTeNnbHO, KOrJa MepBOe
HampaBinenue D1 cosmamaer ¢ HampasnenuemM RD  npokatkm orpeskoB 140 juctos
aneKkTpoTexHudecko cramu (yron 0=0°), MarHuTHble CBOHCTBa Oyioka 124 cepneuHuka
YXYALIAIOTCS B MakKCHUMalbHOH crereHH. CrenoBarenbHO, KOrzma yroi o, copMupoBaHHBIN

NOCpeACTBOM mnepBoro HampasyeHus D1 u nanpasnenuss RD npokaTku, COCTaBIsAE€T 3HAYEHUE,
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CHJIBHO oTanyaroieecs: ot 0°, MOKHO MUHUMHU3UPOBATh YXYALIEHHUE NOTEPh B CTAIU OTPE3KOB
140 nUCTOB 21EKTPOTEXHUYECKON CTaJIH.

[0095] B HacTOsiieM BapuaHTE OCYIIECTBJIEHUS, KOrzna yroi o, cHOopMHUpOBaHHBIH
OCpeACTBOM nepBoro HamnpasyeHus D1 u manpasneHus RD npokaTku, COCTaBisieT 3HAYEHHUE,
cuwibHO oTinyaromeecst ot 0° u Oone Omuskoe k 90°, MOXKHO MHHHUMHM3HPOBATh HATSHKEHHE
OoTpe3koB 140 JMCTOB 3EKTPOTEXHUYECKOW CTalHd, U MOKHO MHUHMMM3UPOBATb YyXyJLICHHE
NOTEPh B CTAIHN OTPE3KOB 140 MTUCTOB 3NEKTPOTEXHUYECKON CTAJIN.

[0096] B HacTosilieM BapuaHTE OCYINECTBJICHHS], YIOJ ¢ MPEANOYTUTEIBHO COCTABIISET
45° unu 6ombine u 90° unu menbine. Korna yros o 3amaercst paBHbIM 45° uimu O0Jiblie, U mepBoe
HanpasieHue D1 mepecekaer HampaBlieHHE NPOKATKHU MO ONPENEIeHHBIM YIJIOM WJIH OOJbIIe,
MOXHO MUHHUMU3UPOBATH BIMUSHHE MEXAHUYECKOIO HAMPSKEHUS NPU CXKATUU  KIIESIIEro
Martepuana Ha MOTePU B CTajlu OTPe3KOB 140 JUCTOB 3JIEKTPOTEXHUYECKOW CTajd, MOKHO
MHUHHUMM3UPOBATh HATSDKEHHE OTPe3KOB 140 JMCTOB 3JIEKTPOTEXHUYECKOM CTalu, M Kak
pe3yJIbTaT, MOKHO O0€CTIeunBaTh JOCTATOYHbIE MATHUTHBIE CBONCTBA OJioka 124 cepreyHuKa.

[0097] Tlockonbky oTpe3ku 140 NHUCTOB 3JEKTPOTEXHUYECKON CTaJM MEPBOHAYAIBHO
UMeroT OoJbIINe MOTepPU B CTAIM B KOHKPETHOM HampaieHuu SD, naxke eciu HaTsKeHUE
BO3HHKAae€T B KOHKPETHOM HampasieHuu SD, yxyauleHue moTepb B CTalu  SIBISIETCS
oTHOCUTENbHO HeOombmuM. CleoBaTeNbHO, KOTJa HampaBieHHe, ONM3KOE€ K KOHKPETHOMY
HanpasieHuo SD, 3ajmaercs B KauecTBE HalpaBJeHMs, B KOTOPOM BO3HUKAeT HATSKEHHE,
MOXXHO MHHHUMM3UPOBATh  YXYJAUIEHWE TMOTepp B  cragu orpe3koB 140  jguctoB
3JIEKTPOTEXHUUECKOU CTAIH B LIEJIOM.

[0098] 3nece obOobOmaercsi koH(pUrypamus, B KOTOPOW YXYAIIEHHWE IMOTePb B CTAIU
oTpe3koB 140 JHCTOB 3JEKTPOTEXHUYECKOW CTaauM MUHMMHU3UpyeTcs. [ JaBHBIM oOpasom
IPeNyCMOTPEHBI CIIEAYIOIUe JBe KOH(QUIypauuu, B KOTOPBIX YXYALIEHHE NOTePh B CTAJH
OTpe3koB 140 NUCTOB 3JEKTPOTEXHUUECKOHN CTAIU BCJIEACTBUE MEXAaHUYECKOTO HANPSDKEHUs ITPU
CKaTUM KJIESLIEro MaTepuana MUHUMU3UPYETCH.

IlepBast koH(Urypauusi MPEeACTaBIsET COOOH KOHQHUrypaluoo, B KOTOPOH TMepBoOe
HanpasieHue D1 Haxomurcs Onmrke K HAMpaBlICHHIO, OPTOTOHAJBHOMY K HampasiieHH:o RD
NPOKATKH OTPe3KOB 140 JUCTOB 3JEKTPOTEXHHYECKOH cranu. B 3Toil koH(Hrypauuu, camo
HaTsDKEHUE OTPe3KOB 140 MUCTOB 3EKTPOTEXHUYECKON CTAIM MPEAOTBPALIAETCSA, U YXYALIECHUE
NoTepb B CTANM MHHUMH3UpyeTcs. TakuM oOpa3oMm, B MepBOH KOH(QUIypaluH, yroia o
NPEATIOYTUTENIBHO COCTABIIAET OJM3KO K 90°.

Bropass koHburypamus mnpeacraBisier coOoil KOH(PHUrypauuro, B KOTOPOH TEpBOE
HanpasieHue D1 HaxoxuTcst Onmke K KOHKpeTHOMY HampasieHuro SD orpeskoB 140 muctoB
3JIEKTPOTEXHUYECKOH cTanmu. B 3Tol KOH(Urypauy, yXyALleHne oTepb B CTaU OTpe3koB 140
JUCTOB DJIEKTPOTEXHUYECKOW CTajJd OTHOCUTENBHO HATSKEHUs MHUHUMHU3UpYyeTcs. Takum
00pa3oMm, BO BTOPOU KOH(UTYpALMH, YTOJI ¢ MPEATIOYTHTEIILHO COCTABIISIET OJM3KO K 57,3°.

[0099] VxyniieHue norepb B cTadu OTpe3koB 140 NHMCTOB 3JEKTPOTEXHUYECKONW CTalu
BCJICZICTBUE MEXAHUYECKOrO HANPsDKEHUs MPHU CXKATHUU KIIEALEro MaTepuaja MUHUMU3UPYETCs

TIOCPEICTBOM BBILIEYKAa3aHHBIX NIBYX KOH(Gurypaumii. CiaenoBaTesibHO, KOTJa Yroj 0 3aJaeTcs
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paBHBIM yray Mexay 57,3° m 90°, s¢pdexThl BhleyKazaHHBIX IBYX KOH(Urypauuid MOryT
I€MOHCTPHPOBATHCS. 3AECh, aXKe €CIIH YTOJl ¢ U3MEHSETCS MPUOIU3UTENBPHO Ha £5°, TIOCKONBKY
OTCYTCTBYET CYIIECTBEHHOE HW3MEHEHHE IMOTepb B CTajH, yroa o, copMupOBaHHBIN
MOCPEACTBOM NepBOoro HampasieHus D1 u nHanpasnenus RD npokaTku, NpeAnOYTUTEIBHO
coctasiisieT 52,3° uiu Gonbiie U 90° unu mMenbine. [ToMrUMO 3TOrO, MOCKOJIBKY MOKHO CKa3aTh,
yro 57,3° cocraBnsier npubau3uTenbHo 060°, B HACTOSIIEM BapHUaHTE OCYINECTBJIEHUS MOXKHO
CKa3aTh, YTO YroJ ¢, ¢hOPpMHPOBAHHBIH MOCPEACTBOM NepBOro HampasieHus D1 u HanpaBneHus
RD mpokaTku, npennouTHTeabHo cocTaBisieT 60° umu 6osbine 1 90° uiu MeHbLIE.

[0100] MHokecTBO KiieeBbIxX YacTei 141 o0pasyroT pemennyto Gopmy ¢ pazmepom d1 mo
LIMPUHE BO BTOPOM HampasjieHun D2 Ha nepBoil NOBepXHOCTH OTpe3koB 140 nucros
SJIEKTPOTEXHUYECKOW cramu. Ilomumo sToro, 3asop ¢ pasmepom d2 wuHTepBana
IpeayCMaTpUBAETCsl MEXAy ABYMs KJIeeBbIMHU dacTAMU 141 psnom Apyr ¢ IpyromM BO BTOPOM
Hanpasyiennu D2. Pasmep d2 uHTepBana npencrasisier coboi pasmep no mmpuHe obnmactu 143
0e3 cknenBaHus. 3xech, pasmep d1 mo mmpure KiaeeBoil yactu 141 cOOTBETCTBYET pa3mepy IO
mupuHe odnactu 142 ckieuBanus, u pasmep d2 wHTepBasa MEXAY KJeeBbIMU dacTsiMu 141
COOTBETCTBYET pa3Mepy Mo mupuHe obnactu 143 6e3 ckienBaHus.

[0101] Pasmep d1 mo mupune kieeBoit yacTu 141 mpenmnodTuTenbHO COCTaBIsIeT 5% WiH
MeEHbIIIe BHEIIHEero auamerpa cepuednnka 121 craropa. Korna pasmep d1 mo mupune 3amaercs
paBHBIM 5%, UM MEHbILE BHEIIHEro Auamerpa cepaeuHuka 121 craropa, orpesku 140 nucros
3JIEKTPOTEXHUYECKOW  CTAJIM  HE3HAYUTEJIbHO  JIOKAIbHO  HATATMBAKOTCA  BCIEACTBUE
MEXaHUYECKOTrO HAIPSDKEHUs MPU CXKATUU KIESINEero Marepuala, 1 MOKHO MHUHUMH3UPOBAThb
YXYAUIEHUE TIOTEPh B CTaIU OTPE3KOB 140 JIUCTOB 3JIEKTPOTEXHUUECKON CTAIH B LIEJIOM.

[0102] Pasmep d1 mo mmpune kieeBoit yactu 141 mpeanmouTUTENIbHO MEHbBIIE pasMepa
d2 uHTepBana MeXay KieeBbIMH 4YacTsMH 141 psaom Ipyr ¢ IpyroM BO BTOPOM HAIpaBIECHHH
D2 (d1<d2 unTepBana). Jpyrumu cnoBamu, pasmep d1 mo muprHe NpennodYTUTEIbHO MEHbIIe
100% pa3mepa d2 wnTepBajia. Kak OmucaHO BbIlle, HATSIKEHHE BO3HHUKAET BO OTpeskax 140
JUCTOB DJIEKTPOTEXHUYECKOW CTajlu BCJIEACTBUE MEXAHUYECKOTO HAMNPSLKEHUs] MPU CXKATUU
KJIEALEro MaTepuasa, W MOTEepU B CTalu OTPe3KoB 140 JIHCTOB 3JIEKTPOTEXHUYECKON CTaau
YBEJIMYUBAIOTCSA BCIEACTBHE HaTsbKkeHHs. COrJlacHO HAcTOsleMy BapHaHTy OCYLIECTBIIEHUS,
korga pasmep dl mo mmpuHe MeHbIne pasmepa d2 HWHTEpBajia, MOKHO MHUHHMH3HPOBATH
HaTsDKeHUE OTpe3KOoB 140 NHCTOB 3JIEKTPOTEXHUYECKON CTaIN BCIIEACTBHE KIESLIEro Marepuania
u o0ecrnieunBaTh MAarHUTHBIE CBOICTBA Ojoka 124 cepaedHuka.

[0103] Pasmep d1 mo mupure kieeBoil yacTu 141 Oojiee MpeAnOYTHTETHPHO COCTABIISIET
60% nnu MeHbLIe OTHOCUTENBHO pa3Mepa d2 WHTepBaia MEXAy KJeeBbIMU YacTsimu 141 psgom
apyr ¢ apyrom. CrnenoBaTenbHO, MOXKHO OoJiee HaZie)KHO MUHUMHI3UPOBATh HATSKEHHE OTPE3KOB
140 nMCTOB 3JEKTPOTEXHUYECKOH CTanu BCJIEACTBHE KIESAILIEr0 MaTepuana U oOecrednBaTh
MarHUTHbIE CBOMCTBA Oyoka 124 cepneunuka. [loMumo 3TOro, Mo UASHTHYHON NMPUYHUHE, Pa3Mep
d1 mo mupune kneeBoi yactu 141 eme Oonee MpeANOYTUTENBHO cOCTaBisAeT 43% UM MEHbLIIE
OTHOCHUTEIIbHO pa3Mepa d2 uHTepBasia MeXIy KJIeeBbIMU YacTsIMU 141 psimoM Apyr ¢ IPyrom.

[0104] Hanee omuckiBaeTcsl ciay4ail, B KOTopoM pasmep dl mo mupuHe KieeBod 4acTH
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141 Oonpiie pasmepa d2 mHTEpBaNa MEXIy KJIEEBBIMU 4acTsMU 141 psmoM apyr ¢ apyrom
(d1>d2 wunrepsana). Korna pasmep dl mo mmpune kneeoii wactu 141 Oomnbime pasmepa d2
UHTEpBaja, MOXXHO yBEIMYMBATb CHJIy CKJIEUBaHUA Mexay orpeskamu 140 yumcToB
3JIEKTPOTEXHUYECKON CTaJIu.

[0105] C npyroit cTOpOHBI, HaTskeHHE OTPe3KOB 140 JIHMCTOB 3JIEKTPOTEXHUYECKOMN
CTaJu BCIEACTBUE MEXAHUYECKOTO HANPSIKEHUs IPU CKATUM KIEALIEro MaTepuaya MOXKET
yBennuuBatbesi. CrenoBarenbHo, koraa pasmep dl mo mumpuHe kneeBoit yactu 141 Oombuie
pasmepa d2 wuHTepBasia, HAMpaBjeHHE, B KOTOPOM NPOXOIUT KieeBas 4acTb 141 (mepsoe
HanpasiieHue D1), mpennouTuTenbHO HaXOOUTCst OJIFKE K HAMPABICHUIO, B KOTOPOM JKECTKOCTh
SIBJISIETCS BBICOKOM (K HAIPaBJIEHUIO, OPTOrOHANIbHOMY K HampasyieHuto RD mpokatku). Bonee
KOHKpeTHO, koraa pasmep d1 nmo mmpune kineeBoll yactu 141 Gonbiie pasmepa d2 mHTEepBaa,
yroi o, chHOPMHUPOBAHHBIN MOCPENCTBOM IepBoro Hampasienus D1 u Hampasnenuss RD
NPOKATKH, MPEONOYTUTENbHO cocTaBisier 85° wmm  Oonpme.  CremoBaTenpHO, MOXKHO
YBEJIWYUBATh CUJIy CKJIEUBAHUS Mexny oTpe3kamu 140 JIMCTOB 3J€KTPOTEXHUYECKOW CTalH,
MOXXHO MHMHHMM3UPOBATH HATsDKEHUE OTPe3KOoB 140 JIMCTOB 3JIEKTPOTEXHUYECKON CTald U
MO’KHO 00ecIrieYrBaTh MarHUTHBIE CBOMCTBA OJ0Ka 124 cepaevHuka.

[0106] Hanee onuchiBaeTCs Cocod mpou3BoAcTBa Oyioka 124 cepneyHrka U CepIeyHIKa
121 craropa Hacrosimmero BapwaHta ocymecTtBienns. Crocod mnpoussoacrsa Onoka 124
CepAeYHHKA IJIaBHBIM 00pa30M BKJIIOUAET B ceOsl MEPBBII MPOLECC U BTOPOI mpoLecc.

[0107] Bo-mepBbIX, B MepBOM MPOIecce, MHOKECTBO T-00pa3HbIX oTpe3koB 140 nucToB
3JIEKTPOTEXHUYECKOH CTany BHIPYOArOTCA M3 MPOKATAHHOTO JIMCTA 3JIEKTPOTEXHUYECKOH CTaJH.
B mnepsom mpouecce, orpesku 140 nIUCTOB 3JIEKTPOTEXHUUECKOM CTalu BBIPYOAIOTCS TaKUM
oOpa3oM, dTo 3yO4aTble YaCTH MpPOTATMBAIOTCS B HampasieHnn RD mnpokatku JucTa
3JIEKTPOTEXHUUECKON CTaJIH.

[0108] Ilocme sTOro, BO BTOPOM IIpOLECCE, MHOXKECTBO OTpe3koB 140 mHcTOB
SJIEKTPOTEXHUUECKONW CTalu YKJIAABIBAIOTCS MOBEPX IPYr Apyra C KJIeeBbIMU dacTsaMu 141,
MPEAYCMOTPEHHBIMU MeEXIy HUMH. BO BTOpOM mpolecce, MHOXECTBO KjeeBbIx udacTted 141
o0pa3yroT peMmeHHyK (opMmy, KoTOpas TPOXOAUT B TMepBOM Hampasienuu D1 mpu
PAacCCMOTPEHUHM B HAIpaBJICHWHW YyKJaaku. IIoMUMO 3TOro, MHOXKECTBO KJeeBbIX uacteil 141
pasmelaroTcsi BO BTopoM HampasjeHun D2. [Tomumo 3Toro, MHOKECTBO OTpe3koB 140 nucToB
3JIEKTPOTEXHUYECKON CTaly YKJIAABIBAIOTCS MOBEPX APYr IpPyra TakuM oOpas3oMm, 4TO YOI,
cOpMHPOBAaHHBINA TOCPENCTBOM TNepBoro HampasieHust D1 u Hampasnenus RD mpokatkwy,
cranoButcst 45° wnm Oonbime u 90° wunn menpine. Kornma kieeBast acth 141 oTBeprknmaercs,
MHOXECTBO OTPe3KOB 140 NTUCTOB 3JIEKTPOTEXHUYECKOMN CTAIN NPUKPEIUISIIOTCSA APYT K APYTY.

[0109] Moouguyuposannsiii npumep

Jlanee OMUCBHIBAIOTCS KieeBble YacTH 241 MOIu(pUIMPOBAHHOTO MpUMEPA, KOTOPBIE
MOTYT NPUMEHSATHCS K BBILICYKa3aHHBIM BapHAHTaM OCYIIECTBIIEHHs, CO CChUIKOH Ha ¢wur. 7.
3nech, KOMIIOHEHTBHI, WJEHTUYHbIE KOMIIOHEHTaM B  BbIIICONHCAHHBIX  BapHUaHTaX
OCYIIECTBIIEHHsI, 0003HAYAIOTCS € IMOMOIIBIO UIEHTHYHBIX CCBUIOK C HOMEPAMHM, U UX OIUCAHUS

OIyCKAKOTCS.
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[0110] AHanoru4HoO BBILIEONHUCAHHOMY BAPHAHTY OCYLIECTBJIEHUs, MHOXKECTBO KIIEEBBIX
gacteil 241 mnpenycMaTpuBaroTcss Mexay Juctamu 40 3IeKTpOTeXHHUYecKoW cranu (wim
orpe3kamMu 140 JHCTOB 3JEKTPOTEXHMYECKOH CTalM) 3TOro MOAU(PUIMPOBAHHOTO INPUMEpA.
Krneesrie vactu 241 oOpasyroT pemeHHyro (opMmy B mepBoM HampasieHnu D1 Ha mnepBoit
noBepxXHOCTU JucTa 40 3JIEKTPOTEXHUYECKOW CTajud IpPU PACCMOTPEHUM B HaIpPaBJIEHUU
ykaaaku. IlomMuMo 3TOro, MHOXKECTBO KjeeBbIX 4vacTed 241 pasmelmaroTcs ¢ paBHBIMU
UHTEpBajlaMu BO BTOpOM HampasieHuu D2. JIpe kjeeBbIX 4acTH PsSAOM JpPYyr C APYIOM BO
BTOPOM HAmpaBjeHUd D2 BBINOJHEHBI C BO3MOMXHOCTBIO OBITh OTIEIEHHBIMH TOCPEICTBOM
pa3mepa d2 uHTepBana.

[0111] KneeBble wactu 241 3TOro MOmupUIMPOBAHHOIO MPUMEpPA BKJIKOYAKT B Cceds
MHOXECTBO 3JIEMEHTHBIX KJIEEBbIX HacTel 241c, pasmelnaembix B nepBoM HampasieHuu D1. B
HACTOSIIEM BapPHAHTE OCYIIECTBJICHUS, JIEMEHTHBIC KJIeeBble 4acTH 24 1¢ mpencraBisitoT coboi
MacCy MHOXKECTBA KJIESLINX MaTEePUAIOB, KOTOPbIE pa3MELIAlOTCs B IepBOM HampasieHuu D1 u
dbopmMupyroT kjeeBbie 4acTu 241. MHOXECTBO KJIESIIMX MATePHANOB HMEIOT MPAKTHYECKH
UICHTHUHYIO (opMy. DIeMeHTHbIe KiieeBble 4acTH 241c psaoM Apyr ¢ JAPYyroM B MEPBOM
HanpaByieHnn D1 croemnsitoress Mexxay coOoil. DJieMeHTHbIe KieeBble 4actu 241¢ uMeroT
NPAaKTUYECKH OBAJIbHYI0 (OpMy C TNepBbIM HampasieHneM D1 B kadecTBe IrIIaBHOH OCH IPH
paccMOoTpeHnH B HampasieHuu ykiaanku. CrenosareiapbHO, 00a KOHIA KjeeBbIX dacteil 241 B
HAIlpaBJICHUU UIMPHUHBI HAMATBIBAIOTCA M NPOTATUBAIOTCS B MNEpBOM HampasiaeHuu DI,
DneMeHTHbIE KieeBble YacTh 241¢ MOTYT UMETh MPAKTHYECKH KPYTIIyI0 (GOpMy, B IOTIOIHEHUE K
NPaKTUYECKH OBAJIbHOHN (pOpMe, IMOKa3aHHON B 3TOM MOIU(HUIIPOBAHHOM IIPUMEPE.

Kax mnoka3zaHo B 3TOM MOJU(HUIMPOBAHHOM IpuMepe, "KiieeBas YacTb, KOTOpas
INPOXOAUT B peMeHHOW (opme" B 3TOM MOAPOOHOM OMHCAHMU HE JOJDKHA 00s3aTeNbHO ObITh
JUHEHHOW ¢ O0OMX KOHIIOB B HANpPAaBJICHWU IIMPHHBI M MOXKET HAMAaTBhIBAThCS B IMEPBOM
Hanpasyienuu D1.

[0112] KneeBble uactm 241 mnpoTATHBAIOTCA BAOJAL HeHTpaimbHOW JjuHuUU CL,
LIEHTPUPOBaHHON Ha ueHTpanbHON JuHuu CL, mapajiuienpHOM mnepBoMy HarpasieHuo DI.
Krneesbie yactu 241 UMEOT CUMMETPUYHYIO (OpMyY, LHEHTPUPOBAHHYIO HA LIEHTPAJIBHOW JTMHUU
CL.

[0113] Kak noka3aHo B 3TOM MOAU(DHUIIMPOBAHHOM MIpUMeEpe, KOraa 00a KOHLA KJIEEBBIX
yacteil 241 B HanpaBIeHUH IIUPHUHBI HAMATBHIBAIOTCSA U MPOTATUBAIOTCS, pasmep d1 mo mmpuHe
KJIeeBbIX yacTed 241 MoxkeT 3amaBaTbCs ciaenyromuMm oopasoM. Takum oOpa3oM, BUPTyalbHAs
auHMS VL, KOoTOpas TMHEHHO anmpoKCUMHpPYET 00a KOHIA KJIEeBbIX HacTei 241 B HampaBlIeHUN
IIUPHHBI, 3amaeTcs, U pasmep d1 mo mupuHe KieeBbIx 4acteil 241 3amaercs. BupryanbHas
auHus VL mpoxoauT npakTudecku napajuienbHo LeHTpaibHol jguHuu CL. Ilapa BupTyanbHBIX
muaui VL mpencrtaBisioT coOOi BHPTyasbHBIE MPSIMbIE JIMHUHM, KOTOPBIE 3aMAIOTCS TaKUM
o0pa3oM, 4TO miomaae 00JacTy, pa3MeIeHHON MeXy mapoil BUPTyanbHbIX JuHUNA VL, paBHa
IJIOLIAH KJIEEBbIX YacTel 241 npu pacCMOTPEHUU B HATIPABJICHUH YKIIAAKH.

[0114] B stom mopupuimpoBaHHoM npumepe, pasmep d1 mo mupuHe KiIeeBbIX dacTeil

241 mpencraBisieT cOOOH pazMep MO PACCTOSHHUIO MEXIYy Napoi BUPTyalnbHbIX JUHUH VL BO
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BTOpOoM HampasieHnu D2. ITomumo 3TOro, B 3ToM MOIU(UIMPOBAHHOM IpuMepe, pasmep d2
MHTEpBaJIa MPEACTABIsIET COOOH pa3Mep MO PacCTOSTHHUIO MEXKAY BUPTYaJbHBIMU JHHUAMH VL
KJIEeBbIX yacTeil 241 psiaom aApyr € APyrom.

[0115] KneeBast uacth 241, moka3aHHasi B 3TOM MOAU(UIIMPOBAHHOM MPUMEPE, MONKET
umetb 3¢dexTsr, uneHTHUHbIE 3PdekTaM KieeBod dacTh 41 B BbIIEYKa3aHHOM BapHUaHTE
ocymectsienus. Kneesast uwacte 241 storo Tuma ¢opMupyeTcs, Hampumep, MOCPEICTBOM
HAHECEHMs KJIESIIero MaTepuaia Ha MHOXKECTBO TOUeK Ha JucTe 40 371eKTPOTEXHUYECKON CTalu
B TOUYEYHBbIX (pOpMax W3 MHOXKECTBA paclbUIUTENeHl B MepBOM HampasieHHH D1 u 3atem
npukatus Jucta 40 3JEKTPOTEXHUUECKON cTanu K apyromy JUCTy 40 3JI€KTpOTEeXHUUYECKOU
CTaJIM U CXKAaTUsl KJIESIIEro MaTepuana Mexay ABYMs JqucTamu 40 3J1eKTPOTEXHUYECKON CTaJH.
Takum obpa3om, naxke eciu pa3Mmep Mo MUPUHE KJIeeBbIX YacTell 241 sBIsSeTcss HEOJHOPOIHBIM,
MOTYT MOJIy4aThCsl UACHTUYIHBIE 3(P(PEKTHI C BBILICONICAHHBIM BAPUAHTOM OCYINECTBIICHUS.

[0116] 3nmech, oObem Hacrosmero W300peTEeHUs] HE OrPaHHYEH BBIIICYKA3aHHBIMU
BAPUAHTAMH OCYILIECTBICHHS U WX MOAU(PHUIMPOBAHHBIMU MPHMEPAMU, U Pa3JIMYHbIE
MOIU(HUKAIIMA MOTYT BHOCUTBCS 0€3 OTCTYIUICHHS OT CYLITHOCTH HACTOSIIEro H300pETEHHS.

[0117] B BblIIEONHCAHHBIX BapHaHTaX OCYILIECTBJIEHMs], OMNMCHIBAETCS Cly4al, B
KOTOPOM KJIEeBbIe YaCTH MPEAyCMATPUBAIOTCS BO BCel o0jacth B IUIOCKOCTH Jjmcta 40
3JIEKTPOTEXHUYECKON CTaId WK OoTpe3ka 140 nucTa 3JeKTpOTEXHUYECKON cTaliu. TeM He MeHee,
KJIEEBbIE YaCTH MOTYT YaCTHUYHO MPEAOCTABIISTECS B IUNIOCKOCTU JIUCTA 40 37€KTPOTEXHUYECKOU
cranu win orpeska 140 ymucra 3MeKTPOTEXHUYECKON cTanu. B xauecTse npumepa, MOJOCKOBBIE
KJIEEBbIE YAaCTH MOTYT IPEIOCTABJATHCS TOJBKO B OONACTH, MEPEKPHIBAIOIIEH YacTb CIHUHKU
CepIEeYHUKA JINCTA JJIEKTPOTEXHUYECKOU cTanu. IIOMUMO 3TOro, moJIOCKOBBIE KJIEEBBIE YaCTH
MOTYT TpPENOCTABISTBCS TOJBKO B O0JNACTH, NepeKphIBarolleil 3y0uaTyi0 4YacThb JIHCTa
3JIEKTPOTEXHUUECKON CTaJIH.

[0118] <dopma cepmeyHuMka cTaropa He OrpaHuueHa (opmol, NOKa3aHHOH B
BBIIIEYKA3aHHBIX BApUAHTaX OCYIIECTBJEHUS. B 4acCTHOCTH, pa3Mepbl BHEIIHErO AMAMETPA U
BHYTPEHHETO AMAMETPa CEPACUHUKA CTATOPA, TOJIIMHA YKJIAIKH, YUCJIO MPOPE3el, OTHOLICHHE
pPa3MepoB OKPY)KHOTO HANPABJICHUS M PATUAIbHOTO HANpaBJIEHUs] 3yOUaTON YacTH, OTHOLICHUE
pa3MepoB 3yOUaTON YacTU M YaCTH CHHHKH CEpIEYHUKA B PAJUAIbHOM HAINPABICHHH U T.IL
MOTYT  TPOU3BOJBHO  PACCUUTHIBATBCS ~ COMJIACHO  TpeOyeMbIM  XapaKTepUCTHKAM
3JIEKTPOABUIATEIS.

[0119] Tlomumo 3toro, B Onoke 124 cepreyHHMKa BTOPOTO BapHAHTA OCYINECTBIICHUS,
BBINyKJIass (hopMa MOXKET NMPENOCTaBJISATbCS HA OAHON KOHLIEBOM CTOPOHE YacTH 122 CIUHKHU
CepAeYHNKA B OKPY’KHOM HAaIlpaBJIEHUH, U BOTHYTasl (pOpMa MOKET MPENOCTABISATHCS HA IPYTOi
€ro KOHLIEBOW CTOPOHE B OKPY’KHOM HaIlpaBlieHHMH. B 3TOM ciydae, xorma Beimykias ¢opma
BCTABIISIETCS B BOTHYTYIO (pOPMY, MOKHO MHHMMH3MPOBATH MO3UIMOHHOE OTKJIOHEHHE, KOTaa
MHOKECTBO OJIOKOB 124 cepaedHMKa CIEIUISIOTCS B OKPYKHOM HampasjeHud. [loMumo 3Toro,
OJIOK cepleYHHKa MOXET MMETh JB€ WM Ooyiee 3yOuaThIX 4yacTed IJIsi OAHON 4YacTH CIIUHKHU
cepaeuHnka. [IoMUMO 3TOro, 4acTh CIIMHKU CEpAEYHUKA U 3y0uaTasi 4aCTh MOTYT NPENCTABISATh

co0oli OTAENbHBIHN OJIOK CepAeUHHKA.
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[0120] B porope B BBIIEONUCAHHBIX BapPHAHTAX OCYINECTBIECHUs, Ha0Op M3 JABYX
MIOCTOSIHHBIX MarHUTOB 32 (POPMHUPYET OIUH MarHUTHBIN MOJIIOC, HO HACTOsALIee N300peTeHne He
orpaHuueHo >THUM. Hampumep, OnuWH NOCTOSHHBIH MarHUT 32 MOXeT (OPMHPOBATH OIUH
MarHUTHBIN TOJIFOC, U TPH WIK OoJiee MOCTOSIHHBIX MarHuta 32 MoryT (OpMHpOBaTb OIUH
MarHUTHBIH MOJIOC.

[0121] B BblmeonHCaHHBIX BapUAaHTaX OCYLIECTBJICHMS, OJIEKTPOJABUTATENb C
BO30Y>XI€HHEM IIOCTOSHHBIMH MAarHHUTaMd HPUMEPHO IPOMJUIIOCTPHPOBAH B  KAuecTBE
SJIEKTPOABUIATENs, HO KOHCTPYKLUS O3JICKTPOABUTATENsl HE OrpaHUYeHa JTUM, Kak
MPOWIIFOCTPUPOBAHO HIJKE, WU JIOMOJIHUTENBHO, TaKK€ MOTYT MCHOJIb30BAThCS Pa3jIndHbIE
M3BECTHbIE KOHCTPYKLIUH, HE TPOULTIOCTPUPOBAHHBIE TPUMEPHO HUXKE.

B BBIIIEONMCAHHBIX BapUaHTaX OCYIIECTBJICHUS, SJIEKTPOIBUTATENb C BO30YKIEHUEM
NOCTOSSHHBIMM ~ MAarHUTamMu MPUMEPHO MPOWIIOCTPUPOBAH B  KA4eCTBE CHHXPOHHOIO
3JICKTPOABUTATEN, HO HACTosee M300peTeHHe He OrpaHudeHo JTHUM. Hampuwmep,
3JIEKTPOJBUTATENIb MOXET TMPENCTABIATh COOOH PpEaKTUBHBIH 3JIEKTPOABHIAaTENb WM
3JIEKTPOJBUTATEINb HA 3JIEKTPOMArHUTHOM TOJI€ (ABYXOOMOTOUHBIH 3JIEKTPOABUTATEND).

B BblIIEONHCAaHHBIX BapUAHTAX OCYILIECTBJICHMs, CHHXPOHHBIH 3JIEKTPOABUIATEIb
INPUMEPHO MPOWUIIOCTPUPOBAH B KA4ECTBE OJIEKTPOABUTATENs] IEPEMEHHOIO TOKAa, HO
HacTosiee H300peTeHne He OrpaHW4eHO JTHUM. Hampumep, 3JE€KTPOABUraTeNb MOXKET
MIPEICTABIISITh COOOH aCHHX POHHBIN 3JICKTPOABUTATEb.

B BpIIIEONMCAaHHBIX BapUAHTAX OCYLIECTBJIECHUS, DJIEKTPOABUIATENb NEPEMEHHOIO TOKA
IPUMEPHO MPOUJUTIOCTPUPOBAH B KAUeCTBE 3JIEKTPOABHUraTelsi, HO HAcTosIIee M300peTeHne He
orpaHuueHo  5TuM.  Hampumep, snekTponaBuUraTreab  MOXET  INPEACTaBIATb  COOOH
3JIEKTPOABUIATEIb TOCTOSHHOT'O TOKA.

B BbIIEONHCAHHBIX BApUAHTaX OCYLIECTBJIECHMs, 3JIEKTPOJABUraTeNlb IMPUMEPHO
NPOUJUTFOCTPUPOBAH B KAYECTBE 3JIEKTPOABHUIrATEs, HO HACTOsALIEE N300pETeHNE He OrPAaHUYEHO
stuM. Hampumep, 37eKTpogBUTaTENIb MOKET MPEACTABISTh COOO0I reHepaTop.

[0122] B BbIIEONMUCAHHBIX BapUAHTAX OCYILIECTBJEHUS, MPUMEPHO WJLTFOCTPUPYETCS
Clly4aif, B KOTOPOM IIMXTOBAHHBIA CEPIAEYHHK COMJIACHO HACTOSINEMY HW300pPETEHHIO
MIPUMEHSETCS K CEPAECYHUKY CTATOPA, HO LIMXTOBAHHBIN CEPACYHUK TAKKE MOXKET MPUMEHATHCS
K CepleyHuKky portopa. IloMuMO 3TOro, HMMXTOBAaHHBIA CEPAEYHUK COIVIACHO HACTOSLIEMY
M300pPETEHHI0 MOXET TMPHUMEHSThCA K IIUXTOBAHHOMY CEPACYHHKY, OTIMYHOMY OT
3JIEKTPOJBUTATEIIS, TAKOMY Kak TpaHc(opmaTop.

[0123] ITomMuMO 3TOro, KOMIIOHEHTbl B BBIIIEONHCAHHBIX BapUAHTAX OCYILIECTBIEHUS
MOTYT HaJJIeKaIUM 00pa3oM 3aMEHATHCS] W3BECTHBIMH KOMIIOHEHTAMH 0€3 OTCTYIUICHHUS OT
CYLIHOCTH HACTOSLIETO N300PETEHHs, U BBIIIEyKa3aHHbIE MOAN(UIINPOBAHHBIC TIPUMEPBI MOTYT
HaJUJIeKaIUM 00pa3oM KOMOMHHPOBATHCS.

Ipumepur

[0124] ITocne 3TOro, MpOBEPOYHBIE UCTILITAHUS BBITTOIHSAIOTCS JJI1 TOTO, YTOOBI TOKAa3aTh
BBIICYKA3aHHbIE ONepauud M npeumyliectsa. IIpoBepouHOe WHCHBITAHHE BBINOJIHAETCA

NnoCcpeaACTBOM MOACIHUPOBAHHA C HCIOJb30BAHUEM MPOrpaMMHOTO obecnieuenusi. B kaudectBe
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POTPAMMHOIO OOECTI€UeHHs, HCIIOJIb30BAHO MPOrpaMMHOE oOOecreueHne MOIEIUPOBAHUS
3JIEKTPOMArHUTHOTO TOJIsI HA OCHOBE KOHEYHO-3JIeMeHTHOro criocoda JMAG (mpemmaraercss Ha
peiake kommnanueit JSOL Corporation).

[0125] Ilepsoe nposepounoe ucnvimanue

Bo-nepBbIXx, B  KadyecTBe IMEPBOrO  IPOBEPOYHOrO  MCMBITAHUS,  IPOBEPEH
UHTETPUPOBAHHBIA CEPAEYHMK, MNPUMEPHO MNPOWIIOCTPUPOBAHHBII B IEPBOM BapUaHTE
ocyuiecTsieHus. B kadecTBe Mojnenell, UCHOIb3yEeMbIX IJI MOJAEIUPOBAHMs, MPEANONAratoTCs
CepAeYHUKU cTaTopa (IIMXTOBAHHbIE CEepPACYHHKH) Mozeneii Homep Al-A22, koTopbie
ONMCBIBAKOTCS HWXKE. JIUCT 3JIEKTPOTEXHUYECKOM CTajy, MCHOJb3YEMbIN I KaKIO0H MOJENH,
NpPEACTaBsieT COOOW JIUCT 3JEKTPOTEXHUYECKOH cranu 0e3 OpPHEeHTUPOBAHHOH 3epeHHOMN
CTPYKTYpBl ¢ TOMUMHON miactTuHbl B 0,25 mMMm. PopMa JHUCTa 3JEKTPOTEXHUYECKOW CTalH
SIBJIIETCS. MACHTUYHOM (hopMe, TOKa3aHHOH Ha ¢ur. 2.

[0126] B cepneunukax cratopa mozneneil Homep Al-A21, MHOXECTBO KJI€EBbIX YacTel,
NOKA3aHHbIX Ha (ur. 4, MpenycMaTpUBAIOTCS MEXAY JIUCTAMU 3JIEKTPOTEXHUYECKOW CTalu.
Takum obpa3om, B cepaeyHrKax craTopa Moneseii Homep A1-A21, MHOKECTBO KJIEEBBIX YaCTel
NPOTATUBAIOTC B PEeMEHHOW ¢opme B mepBoM Hampasinennun D1. C papyroii cTopoHsl, B
CepIeYHUKE cTaropa Moaenu Homep A22, MeXAy JUCTaMU 3JEKTPOTEXHUUECKOW CTaju,
KJIEEBbl€ YaCTH MPeNyCMaTPUBAIOTCS Ha BCel MepBOM MOBEPXHOCTH JIMCTA 3JIEKTPOTEXHUUECKOM
cramu. Takum oOpa3oMm, KjeeBble 4acTH Mozaenu HoMep A22 mpeaycMaTpHBaKOTCS Ha BCed
NepBON MOBEPXHOCTH JIMCTA 3JIEKTPOTEXHUYeckol ctanu. CepAedHHK CTaTopa MOAEIN HOMEp
A22 mpencrapnsier cOOOH MOIENb, MOATOTOBJICHHYIO MJII TOTO, YTOOBI OMPENENsTh OMOPHOE
3HauU€HUE MOTepb B CTalu. B nanbHelleM B 3TOM JOKYMEHTE, CEPAEUHUK CTaTOpa MOAENU
HOMep A22 Ha3pIBaeTCsl "ONOPHON MOAENBIO".

[0127] Cepneunuku cratopa mozeneii Homep Al-A7 mpencraBistoT coOoil Momenu
rpynnsl Al. B monpensx rpynmer Al, pasmep d1 no mupuHe kieeBoi 4acTu coctasisieT 233%
OTHOCUTENIbHO pa3Mepa d2 MHTepBaja MEXIy KJIEeBbIMU YacTAMH PsIIOM Ipyr ¢ npyrom. B
monessix rpymnmbl Al, pasmep d1 Mo mupuHe KJIEEeBOH YacTH COCTaBsieT 7 MM, U pa3mep d2
MHTEpBajla MEXAY KJIEEBbIMH YaCTSIMHU COCTABJISIET 3 MM.

Cepneunuku craropa moxeneir Homep A8-Al4 mpeacTaBisitoT coOOW MOIENU TPYIIIBI
A2. B wmopemsx rpymmbl A2, pasmep dl mo mupuHe kieeBol wacTu cocrasisier 167%
OTHOCUTENIbHO pa3Mepa d2 uHTepBaja MEXIY KJIEEBbIMU YacCTAMH PsIOM Ipyr ¢ npyrom. B
mMonessix rpymnmbl A2, pasmep dl Mo mupuHe KJIeeBOH YacTH COCTaBsieT S MM, U pa3mep d2
MHTEpBajia MEXAY KJIEEBBIMH YacCTsIMHU COCTABJISIET 3 MM.

Cepneunuku craropa mozneneii Homep A15-A21 npeactaBisitoT coOOH MOAETH TPYIIIIBI
A3. B wmopemsax rpynmsl A3, pasmep dl mo mmpuHe KieeBod HacTu cocraBisier 67%
OTHOCUTENIbHO pa3Mepa d2 uHTepBasia MEXIy KJIEEBBIMU YacTSMH PSIOM Ipyr ¢ apyrom. B
monessix rpymmbl A3, pasmep dl Mo mupuHe KJIeeBOH YacTH COCTaBisieT 2 MM, U pa3mep d2
MHTEpBajia MEXAY KJIEEBbIMH YacCTSIMU COCTABJISIET 3 MM.

B rpynne Al, rpynne A2 u rpynne A3, MOArOTaBIMBAIOTCS MOJENH, B KOTOPBIX yIoJl q,

c(opMHpOBaHHBIN MOCPEACTBOM nepBoro HampasineHus D1 u Hanpasiaenus RD npokatku (cm.
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¢ur. 4), 3agaercs paubiM 0°, 15°,30°, 45°, 60°, 75° u 90°.

[0128] Tabmuma 1 mokas3blBaeT pe3ysbTaTbl MOAETUPOBAHMS IOTEPh B CTAU JIMCTA

BHGKTpOTeXHI/I“IeCKOﬁ CTaIy ISl KaKIOM MOIEH. 3I[€Cb, noTtepu B CTAJIHA KaKJIOM MOHAeNH

BBIPpAXKAKOTCA KaK NPOLCHTHAA AO0JI1 Ha OCHOBE 3HAUCHUS IMMOTEPb B CTAJIA OHOpHOﬁ MOJCTIN

(cepneunuka craropa mozaenu Homep A22). ITomumo 3Toro, Tabnuma 1 mokaspiBaeT Pe3ysIbTaThl

HUCIIbITAHUA Ha NAACHUEC Ha MAaKeTe,

B KOTOPOM IIPEAyCMAaTPUBAIOTCS KJIEEBbIE 4YacCTH,

HUJIEHTUYHbBIE KJIEEBBIM YaCTSIM B KaXKJIOM MOZEJIH. HpI/I HCIIbITAHWH Ha NMaaCHHUEC, KaKaass MOACJIb

nanaet 10 pas ¢ BeicoThl B 1 M. OnieHKa A yKa3bIBaeT TO, YTO KJIEEBbIE YACTH HE OTCIAUBAIOTCS

nocne maneHuss 10 pas. Ilomumo 3toro, omeHka A- ykas3bplBaeT TO, UYTO KJIEEBbIE YacCTU He

OTCJIAUBAKOTCS NTOCJIE MajieHus S5 pas, HO oTcyianBaroTces Ha 10-bIit pas.

[0129] Taba. 1

Monens Pazmep dl | Yroma [°] | OtHomenu | Ucnbiranu | KommenTa
HOMEP o € IOTEPh B | € Ha | pui
mupuHe/ craau [%] | mapmeHue
pasmep d2
HHTEepBaa
I'pynma A1 | Al 233% 0° 96,6601 A
A2 233% 15° 96,695 A
A3 233% 30° 96,593 A
A4 233% 45° 96,525 A
AS 233% 60° 96,457 A
A6 233% 75° 96,354 A
A7 233% 90° 96,252 A
I'pynma A2 | A8 167% 0° 95,843 A
A9 167% 15° 95,741 A
A10 167% 30° 95,639 A
All 167% 45° 95,537 A
Al2 167% 60° 95,434 A
Al3 167% 75° 95,366 A
Al4 167% 90° 95,332 A
I'pymma A3 | A15 67% 0° 92,572 A-
Al6 67% 15° 92,504 A-
Al7 67% 30° 92,334 A-
Al8 67% 45° 92,266 A-
Al9 67% 60° 92,164 A-
A20 67% 75° 92,095 A-
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A21 67% 90° 92,129 A-
A22 - - 100 - OnopHas

MOJACJIb

[0130] Ecmu cpaBHHUBaTBb CepAEYHUKH cTaTopa Mozenelr Homep Al-A21,
MOATBEPIKIAETCS TO, UTO B MOJENHU, MpUHAIIexameit moboi u3 rpynn 1-A3, korma yroia o,
copmupoBaHHBIil TOCpencTBOM mepBoro Hampasienus D1 u Hampasnenus RD mpokarkw,
coctaBysier 30° wiu OoJiblie, MOKHO MHHMMH3MPOBaTh MOTEepH B cTaiu. [loMuMO 3TOro,
MOATBEPIKIAETCS TO, YTO KOTrJa yroj o cocrasisier 60° miam OoJblie, MOXKHO JOMOJHHTEIBHO
MUHHUMHU3UPOBATH MTOTEPH B CTAJIH.

[0131] Ecnu cpaBHuBath rpynny Al, rpynny A2 u rpynny A3 apyr ¢ Apyrom, noTepu B
CTaji MoAenu rpynmbl A3 sBISIFOTCS HauMeHbIUMH. B Mopmenu rpymmbsr A3, pasmep dl mo
mupuHe cocraBisier 67% oTHOocUTeNbHO pasMmepa d2 uHTepBana. Takum oOpasoM, B MOIENH
rpymmel A3, pasmep d1 mo mupuHe MeHbIne pasmepa d2 nuaTepBana. CienoBaTeNbHO, CUUTAETCS,
YTO HaTsbKeHue nucta 40 3IeKTPOTEXHUYECKOW CTalu BCJEICTBUE KJIESINEro marepuana
MUHHMH3HUPYETCS, ¥ MOKHO O0ecrieunBaTh MAarHUTHbIE CBOWCTBa cepaedHuka 21 crartopa.
ITomumMo 3TOrO, MOATBEpKAAaeTcs TO, 4yTo Korma pasmep dl mo mmpuHe coctaBiser 67%
OTHOCHTENIbHO pa3Mmepa d2 WHTepBajia, MOKHO MHHHMH3UPOBATh YXYIIICHHE MOTEPh B CTAJU
mucta 40 snektporexHuueckoi cramu. Jlake ecnum orHOmeHue pasmepa dl mo mmpuHe K
pasmepy d2 wuHTepBana M3MEHEHO NPUONMM3UTENbHO HA +5%, HE BO3HHKAET CYIIECTBEHHOTO
u3MeHeHus1 notepb B cranu. CremoBaTenbHO, MOXKHO CKas3aThb, 4TO, Aaxke ecnu pasmep d1 mo
IHUPHHE cocTaBisieT 67%+5% oTHOCHUTENbHO pa3Mmepa d2 WHTEepBana, MOXXHO MUHUMHM3HPOBATH
YXYALIEHUE TIOTEePh B cTainu JUcTa 40 3JIEKTPOTEXHUUECKOU CTaJIN.

[0132] Ecnu cpaBHUBaTh COOTBETCTBYIOIIUE MOAENU B rpymnmne A3, cepiedyHuK craTtopa
mozenu HoMmep A20, B KOTOPOM YToi 0, CHOPMHUPOBAHHBIN NOCPEACTBOM NEPBOrO HANPABIICHUS
D1 u nanpasnenus RD npokartku, coctaBnser 75°, UMeeT HaMeHbIINE MOTePH B CTaU. Takum
o0pa3oM, MOATBEPKAAETCs TO, uTO Korna pasmep d1 mo mupune coctaBsieT 67% OTHOCUTEIBHO
pasmepa d2 wHTepBaja, €CiM Yrojd 0 3a4aeTcs PaBHbIM 75°, MOXHO 3HAYUTEIBHO
MUHUMHU3UPOBATh YXYAIIEHHE T[OTepPb B CTalIU. 37eCh, Jake €cld yrol o U3MeHeH
NpUOU3UTENBHO HA +£5°, HE BO3HUKAET CYIIECTBEHHOrO M3MEHEHHMs MoTepb B cTanu. [lommmo
3TOrO, AaK€ €CU OTHOIIeHue pasmepa dl mo mupuHe K pasmepy d2 HMHTepBaja M3MEHEHO
npuOIU3NTENbHO Ha +5%, HE BO3HHKAET CYIIECTBEHHOTO HM3MEHEHHUS IOTePh B CTAJIH.
CrnenoBaresbHO, MOKHO CKa3aTh, 4TO korma pasmep dl mo mmpuHe cocraBisieT 67%+5%
OTHOCUTENIbHO pasMmepa d2 wWHTepBaja, €CIM yroj o 3aJaeTcss pPaBHbBIM 75°+5° MOKHO
3HAUUTEIbHO MUHUMHU3UPOBATh YXY/LIEHUE [TOTEPh B CTAJIH.

[0133] B monenu rpynmsl A2, pazmep d1 no mupune coctasisier 167% OTHOCHTENBHO
pa3mepa d2 uHTepBana. Eciu cpaBHMBATH COOTBETCTBYIOIINE MOAECTH B Ipymre A2, CepAeuHuK
craropa monenu Homep Al4, B KOTOpOM yroi o, c(OPMHUPOBAHHBIN IMOCPENCTBOM IIEPBOTO
HanpasyeHust D1 u vanpasnenuss RD npokaTtku, coctaBnsger 90°, nMeeT HaUMEHbLINE OTEPH B

cranu. Takum 00pa3oM, MOATBEP:KAAETCS TO, 4YTO Korza pasmep dl mo mmMpHHE COCTaBIsAET
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167% otHOCHTENBHO pa3smepa d2 wHTEpBasa, €CIM Yroj O 3a1aeTcsl PaBHbIM 75°, MOXKHO
S3HAYUTCJIBHO MHUHUMH3HUPOBATL YXYALICHUEC IIOTEPh B CTAJH. Kakx ommcano BBIIIEC, OAXKE €CJIU

yroJl ¢ UI3MEHEH NPUOIU3UTENBHO Ha +5°, He BO3HUKAET CYIECTBEHHOIO M3MEHEHUs IOTephb B

>
cranu. [Tomumo 3toro, naxe ecnu oTHoueHue pasmepa d1 no mupune k pasmepy d2 uHTEpBaNa
U3MEHEHO NPUOIM3UTENbHO Ha 5%, He BO3HUKAET CYIIECTBEHHOTO M3MEHEHHs MOTEPh B CTAJIH.
CnenoBaresbHO, MOXKHO CKa3aTh, 4To korma pasmep dl mo mmpunHe coctaBnsieT 167%+5%
OTHOCHUTENBHO pa3Mepa d2 mHTEpBasia, €CIIU yroj o 3aAaeTcs paBHbIM 85° niu OoJble, MOKHO
3HAUYUTEIBPHO MUHUMHU3UPOBATh YXYLIEHUE [TOTEPh B CTAJIH.

[0134] B monenu rpynmsl Al, pasmep d1 no mupune cocrasisier 233% OTHOCHTEIBHO
pa3mepa uHTepBaia d2 mHTepBana. Eciu cpaBHMBATH COOTBETCTBYIOLIME Mojenu B rpymme Al,
CepACYHHUK CTaTopa MOAETH HOMep A7, B KOTOPOM Yroi ¢, c()OPMHPOBAHHBIN MOCPEACTBOM
nepsoro HanpasneHuss D1 u Hanpasnenus RD nmpokatku, cocrasnser 90°, umeer HauMeHbIINE
norepu B cTamu. Takum oOpa3om, MOATBEpKHaercs TO, 4ro koraa pasmep dl mo mwmpune
coctasyisieT 233% oTHOcHTENBbHO pa3mepa d2 WHTEpBaja, €CIU yrojl O 3aJaeTcs PaBHbIM 75°,
MO’KHO 3HaUUTEIbHO MUHUMM3UPOBATh yXyAlLIeHHe noTepb B cTanu. Kak onucaHo Bbllle, faxe
€CIIM YroJil ¢ M3MEHEH NPUONU3UTENbHO Ha +5°, He BO3ZHUKAET CYLIECTBEHHOTO W3MEHEHUS
norepsb B cranu. [loMmumo 3Toro, naxe ecnu oTHouieHue pasMepa d1 mo mmpuHe Kk pazmepy d2
UHTEpBAJla W3MEHEHO NpUOMM3NUTENbHO Ha +5%, HE BO3HHKAET CYLIECTBEHHOTO H3MEHEHHSI
norepb B cranu. CrienoBaTenbHO, MOXKHO CKa3aTh, 4TO Koraa pasmep d1 mo mmpuHe cocTaBiseT
233%+5% ortHOcuTenpHO pasmepa d2 wHTepBana, €ciM yros o 3amaeTcs paBHbIM 85° wmin
OoJblIe, MOKHO 3HAUUTENbHO MUHIMHM3HPOBATh YXYALIEHHE OTEPh B CTAJIH.

[0135] Kak moka3aHo B Tabnuue 1, makers! rpynnsl Al u rpynmsl A2 UMEIOT JIyUIIyIO
IIPOYHOCTD MPU NaAeHuu, 4eM MakeT rpynnsl A3. B makerax rpynnsl Al u rpynnst A2, pazmep
d1 mo mupuHe kyieeBoi yactu Oosnblie pasmepa d2 WHTepBaia, U B MakeTe Tpymmbl A3, pasmep
dl no mmpuHe KkjeeBol wacTH MeHbine pasmepa d2 wuHTepBasa. COOTBETCTBEHHO,
MOATBEPKIAETCA TO, YTO Korma pasmep dl mo mwmpuHe KieeBoil yactu Oojbine pasmepa d2
UHTEpBajla MEXy KIJIEeBBIMH YacTSMU PAJOM APYr C IPYyroM BO BTOPOM HampasieHuu D2,
MOJKHO YBEJIHUHBATh MPOYHOCTD CKJIEUBAHMUSI.

[0136] Tlocne sTOro, B MAOMONHEHHE K BBIIEyKAa3aHHBIM MonenssM Homepa Al-A2l,
MOJICIUPOBAHKE BBITIOJNHACTCS AUl Mojened, B KOTopbix pasmep d1 mo mupune/ pasmep d2
MHTEpBajia 1 yroj o U3MEHSIFOTCS B IIMPOKOM JuanaszoHe. bojee KOHKpETHO, MOATOTaBIUBAIOTCS
MO JJIsi TIPOBENEHUs] MOAETUPOBAHMS, B KOTOpbIX pasmep dl mo mupune/ pasmep d2
uHTepBana usmensiercst Ha 0%, 50%, 67%, 100%, 150%, 167%, 200%, 233%, 250%, 300%,
350%, 400%, 450% u 500%, u yron o m3mensiercs Ha 0°, 15°, 30°, 45° 60°, 75° u 90°, u
BBIUUCJISIFOTCS] TOTepH B cTanu. [IoMUMO 3TOro, Ha OCHOBE 3TUX Pe3yJIbTaTOB MOJEIMPOBAHMS,
MOPOroBO€ 3HAuU€HHUE, NMPU KOTOPOM IMOTEPU B CTAIU YJy4lI€Hbl, IPOBEPEHO MAJsI ONOPHOMU
Mozenu Homep A22 npeaIecTBYIOLIEro YPOBHsI TEXHUKH.

[0137] Dur. 8 sBisiercs TpaduUKOM, Ha KOTOPOM TOPH3OHTAJbHAsI OCh IPENCTaBIISIET
pazmep d1 mo mmpune/ pasmep d2 mHTepBana, U BePTUKAJIbHASI OChb MPEACTABISET Yrojl O, H

OTHOLIEHHE IMOTEPb B CTajld OTHOCHUTEJIBHO OINOPHOM MOIENN HOMEp 22 yKa3bIBaeTCs
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MIOCPENCTBOM IOJIYyTOHOBOTO oTTeHKa. Ha ¢ur. 8, obmacts, B KOTOPOI MONYyTOHOBAs TIOTHOCTh
SIBJIIETCS] HU3KOM, YKa3bIBA€T TO, YTO MOTEPH B CTAJIHU YJIYULIAIOTCA (T.€. OTHOLIEHHE MOTEPH B
cranu cocrasisier 100% nnm MeHbIIe) Mo CPAaBHEHUIO C OTIOPHOM MOeNbi0 HoMep A22.

[0138] Kak moka3zaHo Ha ¢ur. 8, korga pasmep d1 mo mupune/ pasmep d2 uHTepBasia
cocTaBiisieT 368% miM MeHbIIE, TIOTEPH B CTAJIH YJIYULIEHbI 10 CPABHEHUIO C OTIOPHOI MOJENbBIO
HOMep A22 mpenIuecTBYIOIEr0 yYpPOBHS TEXHUKHM HE3aBUCHMO OT yrja o. Takum oOpasom,
HOATBEPIKAAETCS TO, YTO pasmep dl Mo mupuHe KJIEeBOH YacTH MPEIOYTUTEIbHO COCTABISET
368% WM MeHbIe OTHOCHTENbHO pasMepa d2 MHTepBasia MEXIY KJIEEBbIMH YACTSIMH PSIOM
apyr ¢ npyrom Bo BTopoM HampasineHun D2. Korma pasmep dl mo mmpune/ pasmep d2
UHTEpBaJla MEHbLIE, IOTEPU B CTAIH yiIy4lIeHsl, U pasmep d1 mo mupune/ pasmep d2 mHTEpBaNa
MPEINOYTUTENBHO cocTaBiisieT 233% wiu MeHblie, Oojiee MpeanodTuTeNbHO 167% U MeHbIIe
u ere Oojiee MPennouTUTENBHO 67% WM MEHBIIIE.

[0139] Bmopoe nposepounoe ucnvimanie

ITocne 3TOrO, BO BTOPOM IMPOBEPOYHOM HCIBITAHUH, IPOBEPEH PA3bEMHBIN CEPACYHUK,
MPUMEPHO NPOWIIFOCTPUPOBAHHBINA BO BTOPOM BapHUAHTE OCYLIECTBIICHUS.

B kauectBe Mopened, WCHOJNB3YEMBIX JJII MOIEIUPOBAHUS, MNPEANOJAraroTCs
CepAeYHHKN cTatopa (IIMXTOBaHHBIE CepAEYHHUKH) Mopenei Homep B1-B21, koropeie
onuceiBaroTest HIDke. Cepredrukn cratopa mozeneii Homep B1-B21 umeror MHOXKeCTBO OJI0KOB
CEepIEeYHUKA, CLEIUICHHbIX B OKPYXKHOM HampasBleHUH. bJOK cepaedyHuka Iisl Kaskgoro
cepaeyHHKa cratopa (opMupyercs U3 OTpe3ka JHCTa SJEKTPOTEXHHYECKOH craimu 0Oe3
OPUEHTUPOBAHHON 3€PEHHOM CTPYKTYPBI C TOJLIMHON muacTuHbl B 0,25 MM. Popma oTpeska
JMCTA 3JIEKTPOTEXHUYECKON CTalM SIBJIAETCS WAEHTUYHOM (opme, MmokaszaHHON Ha ¢ur. 6, u
HanpasieHne RD mnpokaTku oOTpe3ka JUCTa 3JIEKTPOTEXHUYECKOM CTalu COBHAJAET C
HaIpasJeHuEeM, B KOTOPOM ITPOXOIUT 3y0UaTast 4acTb.

[0140] B 610kax cepneunuka mopeneii Homep B1-B21, MHOXeCTBO KileeBbIX YacTeH, Kak
NOKa3aHO Ha (ur. 6, MPenyCMaTPHUBAIOTCS MEXKIY OTPE3KaMU JIMCTOB 3JIEKTPOTEXHHYECKON
cranu. Takum oOpazoM, B OJokax cepiaedyHuka mojeseit Homep B1-B21, MHOXECTBO KjleeBbIX
YyacTeil MpOTATUBAIOTCS B PEMEHHOM (opMe B mepBoM HarpasieHnn D1.

[0141] Cepneunuku cratopa mojeneir Homep B1-B7 mpencrasisiror coboii mMomenu
rpymnmel Bl. B mopensx rpynmsl Bl, pasmep d1 mo mupune kieeBoit yactu cocrasisier 150%
OTHOCHUTEJIbHO pa3Mmepa d2 uHTepBaia MeXIy KJIEeBbIMH YaCTSAMHU PSIOM APYT ¢ apyrom. Pasmep
d1 mo mmpuHe kineeBol yactu mMozenel rpynmsl Bl cocraBusier 3 MM, u pasmep d2 mHTEpBana
MeXy KJIeeBbIMH 4acTAMM cocTaBisieT 2 MM. CepledyHuKH ctaTopa B rpynne Bl, B xotopoii
yron o, c(hOpPMHPOBAHHBIA TMOCPEICTBOM TMepBoro HampaeieHuss D1 u HampaeneHuss RD
npokatku (cMm. ¢ur. 6), 3amaercs pasabiM 0°, 15°, 30°, 45° 60°, 75° u 90°, UCHONB3YIOTCS B
KauecTse Mozenei Homep B1-B7.

[0142] Cepneunuku cratopa mopenei Homep B8-B14 mpexpcrapnsitor coboit monmenu
rpynnel B2. B monensax rpynmel B2, pasmep dl nmo mupune kneeBoit gactu cocraisier 60%
OTHOCUTENIbHO pa3Mepa d2 mHTepBana MeXIy KJIEeBbIMU YacTAMHU PsIOM Ipyr ¢ npyrom. B

monessix rpymnmbsl B2, pasmep dl mo mupuHe kiieeBoil 4acTH COCTaBisieT 3 MM, u pa3mep d2
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MHTEpBajia MEKAY KJIEeBbIMU 4acTAMU cocTasisieT 5 Mm. CepaeuHuku cratopa B rpymnmne B2, B
KOTOPO#1 yrou 0, chOpMHUPOBAHHBIN MOCPENCTBOM NepBoro HampasyeHus D1 u manpasienus RD
npokatku (cMm. ¢ur. 6), 3amaercs paBubiM 0°, 15°, 30°, 45°, 60°, 75° u 90°, UCHONB3YIOTCS B
kauecTBe Mozeneii Homep B8-B14.

[0143] Cepmeunuku cratopa moneneii Homep B15-B21 mpexncraBisitoT coboii Moxmenu
rpynnsl B3. B mopensax rpynmnsl B3, pasmep dl nmo mmpuse kieeBoit yactu coctasisier 43%
OTHOCHUTENBHO pa3Mmepa d2 MHTepBana MEXAY KJIeeBbIMH YacTAMH PSAOM ApPYyr ¢ apyrom. B
mozensax rpymnmnel B3, pasmep d1 mo mmmpuHe KieeBOW 4acTHU COCTaBNsieT 3 MM, U pa3mep d2
UHTEpBajla MEXAY KJIeeBbIMU YacTAMU cocTasisieT 7 mm. CepaeduHuku cratopa B rpymnmne B3, B
KOTOPO# yrou o, ChOpMUPOBAHHBII MOCPENCTBOM MepBoro HanpasieHus: D1 u Hanpasienus RD
npokatku (cMm. dur. 6), 3amaercs paBubiM 0°, 15°, 30°, 45° 60°, 75° u 90°, UCHIONIB3YIOTCS B
kauyecTBe Mozeneil Homep B15-B21.

[0144] Tlommmo 5TOro, B KadecTBE IeIM CpPaBHEHHs, KaK TMOKa3aHo Ha ¢ur. 9,
ONpEeNeNATC NMOoTepu B cTanu cepaednuka 121X cratopa mozmenu Homep B22, B xoTopon
MHOECTBO OTPe3KOB 140 JHUCTOB 3JIEKTPOTEXHUIECKOH CTaNn 0€3 OpUEHTHPOBAHHOW 3epEeHHON
CTPYKTYpbl Kkpemsitcsi BO Bcex cnosix. Cepmeunuk 121X craropa momenn Homep B22
npeAcTaBsieT coOOil MOenb, MOATOTOBJIEHHYIO IJIsl CPAaBHEHHs] MOTEPb B CTAIH MEXKAY
TPAOULIMIOHHON KOH(UIyparued W HacTosmuM un3oOpereHueM. B nanpHeiimemM B 3TOM
JOKYMEHTE, CepIAe4YHMK cTaTopa Monaenu Homep B22 HaspiBaeTcs "omopHON Mopenbro".
Cepneunuk 121X craropa OmoOpHOW MOAENH UMEEeT MHOKeCTBO OyiokoB 124X cepaeunuka. B
cepaeynuke 121X craropa ONOpHOH MOXENH, TOJINUHA IJIACTUHBI OTpe3koB 140 nucToB
3JIEKTPOTEXHUUECKOU cTanu coctasisieT 0,25 mm, u HanpasieHue RD npokatku oTrpeska iucra
3JIEKTPOTEXHUYECKON CTAJM COBIAJAET C HAIpPaBJIEHHEM, B KOTOPOM MPOXOAUT 3yOuaTas 4acThb.
B Onoke cepneunnka anst cepaednuka 121X craTtopa ONMOpHOH MOAENH, MpenyCMaTpPHBAIOTCS
nepsoe kperieHue Cl, mpenocraBieHHOe B 4acTU 122 CHUHKU CEpAEUHUKA, U JBA BTOPBIX
kperienuss C2, mnpenocraBieHHble B 3yOuatoii uactm 123, IlepBoe kperuenue Cl
MO3ULIUOHUPYETC B LIEHTPE 4acTu 122 CIMHKM CepAevYHHMKA B OKPY>KHOM HampaBiieHuu. [lsa
BTOpBIX KperuieHuss C2 pa3MeInaroTcsl B paJAnajbHOM HANpPaBJICHUH B LIEHTpe 3yOdaTol yacTu
123 B okpyxHOoM HampasieHud. OtHowmenue tuiomann kpereHuin Cl1 m C2 B mepsoit
MIOBEPXHOCTH OTPE3KOB 140 JIUCTOB 3JEKTPOTEXHUYECKOH CTAJM COCTABJISIET MPHOIU3HTEIBHO
3.2%.

[0145] Tabnuua 2 moka3bpiBaeT pe3yJIbTaThl MOAETUPOBAHUS MOTEPh B CTAJU OTpPe3Ka
JIMCTA 3JIEKTPOTEXHUUECKON CTamu il Kaxaoi Mopenu. [Tomumo 3toro, Tabnuma 2 moka3bplBaeT
pe3yJbTaThl, MOJYYEHHBIE TOCPEACTBOM BBINIOJIHEHUsS] UCMBITAHUS HA MaJ€HUE IJI1 MAKETOB, B
KOTOPBIX NMPEAYCMATPUBAIOTCS KJIEEBbIE YACTU, UACHTUYHBIC KJIEEBbIM YaCTAM KaKIOH MOJEIH.
HcnplTaHne Ha najgeHue BBIOIHAETCS B MPOLEAYPEe, HASHTUYHON NPOLIEAYPE B BBILICYKA3aHHOM
NEePBOM INPOBEPOYHOM HCHBITAHUH. 1IOMHUMO 3TOro, KpUTEpUHM OLEHKH MJI1 HCIBITAHUS Ha
NaJieHue B 3TOM TECTE SIBJIAIOTCS UACHTUYHBIMU KPUTEPHUSIM OLEHKU B MEPBOM IMPOBEPOYHOM
UCIIBITAHUMU.

[0146] 3nmecw, ckopocth Rt 3amenneHus morepb B CTajH, MOKa3aHHas B Tabmuie 2,
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COCTABJIACT 3HAUYCHUEC, MMOJYUYCHHOC NMOCPEACTBOM ACJICHUA PA3HOCTU MEKAY NOTEPSIMU B CTAJIU

KOKIOW MOZENM W MOTEePsIMU B CTaJIM OMOPHON MOAENH (CepIeyHHKa CTaTopa MOAEH HOMEp

B22) Ha motepu B cTanu OMOPHOM MOIENM, M BBIPAXKAeTCs Kak IpOLEHTHas aossd. Takum

o6pa30M, CKOpPOCTh 3aMEAJICHUS TIOTEPb B CTAJIM B Ta6m/1ue BBIPAXXaCTCsA MTOCPEACTBOM

cnenyromei ¢popmyiel (1), Koraa mOTepy B CTAIM Ka)XIOW MOAETH 33Jal0TCs B KauecTBe W, H

NOTEPH B CTAIIM ONIOPHONM MOAENH 3aAat0TCsl B kauecTse Worg.

[0147] Marematudeckoe BbipaxkeHue 1

Rt=

W =Wor 100
- [%)

org

L))

[0148] Tabn. 2
Monenb Pazmep dl | Yroma [°] | Cxopocte | Ucnbiranu | KommenTa
HOMEP o Rt e Ha | puit
mupuHe/ 3aMenJieHd | MajeHue
pasmep d2 s TIOTEPD B
WHTEpBaja cranu [%]
I'pynna B1 | B1 150% 0° -6,9 A
B2 150% 15° -7,2 A
B3 150% 30° -7,5 A
B4 150% 45° -7.9 A
B5 150% 60° -8,0 A
B6 150% 75° -7,8 A
B7 150% 90° -8.3 A
I'pynna B2 | B8 60% 0° -1,5 A-
B9 60% 15° -7,8 A-
B10 60% 30° -7,8 A-
B11 60% 45° -7.9 A-
B12 60% 60° -8,1 A-
B13 60% 75° -8.3 A-
B14 60% 90° -8,5 A-
I'pynnma B3 | B15 43% 0° -7,5 A-
B16 43% 15° -1,7 A-
B17 43% 30° -8,0 A-
B18 43% 45° -8,2 A-
B19 43% 60° -8,2 A-
B20 43% 75° -8,6 A-
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B21 43% 90° -8.9 A-
B22 - - 0 - OnopHas

MOJACJIb

[0149] Ecnmu cpaBHMBAaTH CepAEUHUKHM CcTaropa Mmopenedi Homep BI1-B21,
MOATBEPKIAETCS TO, YTO B MOJENH, NpUHAIJIekamed oboi u3 rpynn 1-B3, korma yrona o,
copmupoBaHHBIil TOCpencTBOM mepBoro Hampasienus D1 u Hampasnenus RD mpokarkw,
cocrasisieT 45° wn OoJbIe, MOXKHO B JOCTATOYHOW CTENIEHH MUHUMHU3HPOBATh IIOTEPU B CTAJIH
(cxkopocth Rt 3amennieHusi morepb B cTanu cocraBisieT -7,8% wunu menbine). [ToMmumo 3Toro,
MOATBEPIKIAETCSA TO, YTO KOTJa yroi o cocrasisier 60° miam OoJblie, MOXKHO JOMOJHHTEIBHO
MUHHMH3UPOBATH MOTEPH B CTAIU (CKOPOCTh Rt 3aMennieHust morepb B CTaiu cocrasisier -7,9%
WJIH MEHBIIIE).

[0150] Ecnu cpaBHuBats rpymnmy Bl, rpynny B2 u rpynny B3 apyr ¢ apyrom, norepu B
cTanu monenu rpynnel B2 MmeHblne norepp B CTanu MOAENU rpynnsl Bl, U 1OMONHUTENBHO,
MOTEPHU B CTAJIM MoAenu rpynnsl B3 sasistrores HauMmenpinmu. B monensax rpynnel B2 u rpynnel
B3, pasmep dl mo mupunHe MeHblnme pasmepa uHTepana d2 wuHTepBana. CremoBaTenbHO,
CUMTAETCs, YTO HATsDKEHHE OTPe3koB 140 JUCTOB 3JIEKTPOTEXHUYECKOW CTajlu BCIIEICTBUE
KJIESIIEro MaTepuana MHHHUMH3HPYETCS, W MOXHO OOecreyMBaTh MArHUTHBIE CBOWCTBA
cepneunnka 121 craropa. B momenu rpynmet B2, pasmep dl mo mmpune cocrasnser 60%
OTHOCUTENBbHO pa3mepa d2 uHTepBasma, W B Monmeiau rpynnel B3, pasmep dl mo mupune
coctasiisieT 43% oTtHOcUTENbHO pasMepa d2 unrepsana. Takum obpasom, B Mopenu rpymnmsl B3,
oTHoweHue pasmepa dl mo mupuHe Kk pasmepy d2 MHTepBasa MEHbIIE OTHOIICHUS MOJENU
rpynnsl B2. Iloarsep:knaercss TO, 4TO MOXHO MUHHUMHU3HMPOBATh yXYyJLIEHUE MOTEPb B CTAIU
oTpe3koB 140 nucTOB 31€eKTpoTeXHUUEeCKOH cTanu 3¢ dexTuBHee B Moaenu rpymnmnel B3, yem B
mopemu rpynmnbl B2, Takum o00pasom, COMIAaCHO 3TOMY NPOBEPOYHOMY HCIIBITAHHMIO,
NOATBEpKIaeTcss TO, 4To korma pasmep dl mo mupuHe cocraBisier 60% WM MeHbLIe
OTHOCUTENIbHO pa3Mmepa d2 WHTepBaia, MOXHO MHHUMHU3UPOBATh MOTEPH B CTAJM, M KOTJa
pasmep dl mo mmpuHe coctaBnsier 43% WM MeHbIIE OTHOCUTENbHO pasmepa d2 MHTEpBana,
MOJKHO JIOTIOJTHUTEIbHO MUHUMHU3UPOBATh MTOTEPU B CTAJIH.

[0151] ITockompky oTHOmeHue pasmepa dl mo mupuHe k pasmepy d2 wuHTepBasa
OTJIMYAeTCsl AN Kaxaod w3 rpymnnel Bl, rpymner B2 u rpynner B3, nmpeanoudturensHbie
JVana3oHbl YIJIOB O OTIMYaroTCs Apyr oT Apyra. Cxopocth Rt 3aMenneHus morepp B CTajiu B
Tabyuie 2 NpeanoYTHTENBHO COCTABIISIET -8% WIIM MEHBIIE B KAYECTBE OJHOTO CTAHAAPTA.

[0152] B mopmenu rpynmsl Bl, pasmep d1 mo mupune cocrasnser 150% OTHOCHTENBHO
pa3smepa d2 mHTepBana. Eciu cpaBHHMBAaTH COOTBETCTBYIOIIHME Moaenu B rpymme Bl Tonbko B
cepAeyHHKe cTaropa mozaenun Homep B7, B xoTopom yron o, copMHUpPOBaHHBINA MOCPEACTBOM
nepsoro HanpasyueHus D1 u Hanpasnenust RD npokatku, 3anaercst paBHbIM 90°, moTepu B cTainu
menblie -8%. Takum obOpaszom, moaTBepskmaercss TO, 4ro Korma pasmep dl mo mumpuHe
coctaBysier 150% otHOcHTENnbHO pasmepa d2 MHTEpBaja, €CIU yroj o 3a7aercs paBHbIM 90°,

MO>KHO B 3HAUUTEILHOM U I[OCTaTO‘IHOfI CTCIICHU MUHUMH3UPOBATh YXYAUICHUC MTOTEPh B CTAJIU.
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3nech, faXke €CiaM yroJl o U3MEHEH NPUOIU3UTENhHO Ha +5°, He BO3HHKAET CYIIECTBEHHOTO
U3MeHeHUs1 notepb B ctand. [Tomumo 3TOro, maxke ecnu oTHoIeHHe pasmepa d1 mo mupuHe K
pasmepy d2 wuHTepBana HM3MEHEHO NPUONM3UTENbHO Ha +5%, HE BO3HHKAET CYIIECTBEHHOT'O
U3MEHeHUs noTeph B cranu. CrenoBaTeabHO, MOXKHO CKa3aTh, YTO Koraa pasMep d1 mo mupune
coctasiyisgeT 150%+5% oTHOCHTENBHO pa3Mepa uHTepBana d2 MHTEpBasa, €CJU YroJl o 33a7aeTCs
paBHBIM 85° nnu GobIIe, MOXKHO B JOCTATOYHOM CTETIEHH MHHUMH3HPOBATh YXYALICHUE ITOTEPh
B CTAJIN.

[0153] B monmenu rpymnmbl B2, pasmep dl mo mupune cocrasisier 60% OTHOCHTEIBHO
pa3Mepa untepBasa d2 uHTepBana. Eciu cpaBHUBATH COOTBETCTBYIOLIME MOIENH B Tpyrie B2, B
cepAeyHHKax craropa mopenu Homepa B12, 13 u 14, B koTophIX yroua o, chOpMHUPOBAHHBIHI
nocpencTsoM rnepBoro HampasieHuss D1 u Hampasnenust RD mpokatku, coctasmsier 60° wnm
Oonbine, motepu B cTaiu MeHblIe -8%. Takum 00pa3oM, MOATBEPIKAAETCS TO, YTO KOTAA pa3Mep
d1 mo mmpuHe cocrapisier 60% OTHOCUTENBHO pa3mepa d2 WHTEpBasia, €CIM YIOJ O 3aJaeTCsl
paBHBIM 60° uiH OOJIBIIE, MOJKHO B JOCTATOYHOM CTEMIEHH MHHUMHU3UPOBATh YXYILICHNE TIOTEPh
B cramu. Kak omucano Bblme, nake eciaw oTHoweHne pasmepa d1 mo mmpuHe kK pasmepy d2
UHTEpBaJla W3MEHEHO NpUOMM3NTENbHO Ha +5%, HE BO3HHKAET CYLIECTBEHHOTO H3MEHEHHSI
notepb B cranu. ClienoBaTebHO, MOYKHO CKa3aTh, 4TO Korga pasmep d1 mo mupuHe coCTaBiseT
60%+5% oTHOcHTENBHO pasMmepa d2 wHTepBaja, €CIM Yrojl 0 3aJaercs paBHbIM 60° wiH
OoJbIIe, MOJKHO B 3HAYUTEIBHON M JOCTATOYHOM CTENIEHH MUHMMHU3UPOBATh YXYALIEHUE OTEPD
B CTaJIU.

[0154] B monmenu rpynmnel B3, pasmep dl nmo mupune cocrasisier 43% OTHOCHTENBHO
pasmepa d2 wunTepBama. Ecnm cpaBHHMBaTH COOTBETCTBYIOINME Moaenu B rpymme B3, B
cepaeuHHKax cratopa mozenu Homepa B18, 19, 20 u 21, B koTOpbIX yrou o, ¢hOpMUPOBaHHBIHI
nocpencTsoM mnepsoro Hampasienus D1 u nHampaenenuss RD npokatku, cocrasisier 45° wim
Gonblue, morepu B ctanu MeHblne -8%. Takum oOpa3om, MOATBEPIKAAETCS TO, YTO KOTTa pa3Mep
d1 mo mmpuHe cocraBisieT 43% OTHOCUTENBHO pa3Mepa d2 MHTEpBaia, €CJIM YIOJ O 330aeTCsl
paBHBIM 45° unm OoJIbIIE, MOYKHO B JOCTATOYHOM CTEMEHH MUHUMHU3UPOBATh YXY/ILICHUE MTOTEPh
B cramu. Kak omucaHo Bble, gake eciau oTHowmeHune pasmepa dl mo mupuHe kK pasmepy d2
UHTEpBaJla W3MEHEHO NpUOMU3UTENbHO Ha +5%, HE BO3HHUKAET CYLIECTBEHHOTO H3MEHEHHSI
notepsb B craiu. CliegoBaTebHO, MOKHO CKa3aTh, YTO Koraa pasmep d1 mo mupuHe CoCcTaBseT
43%+5% otHOCUTENBHO pa3mepa d2 wuHTEpBasiia, €CiAM Yroa o 3amgaercs paBHbIM 60° wiu
OoJbIIe, MOJKHO B 3HAYUTEIBHON M JOCTATOYHON CTENIEHN MUHIMH3UPOBATh YXYALICHUE TIOTEPD
B CTaJIU.

[0155] Kak moka3ano B Tabnuue 2, MakeT rpynnsl Bl uMeer nydinyro mpo4HOCTb MPH
nasfieHun, YeM MakeTsl rpynnsl B2 u rpynmst B3. B makere rpynmst B1, pasmep d1 mo mmpune
KJIeeBOil yacTu Oonbine pazmepa d2 mHTEpBana, U B Makerax rpymnmnsl B2 u rpynmer B3, pasmep
dl mo mmpuHe KieeBoW uacTm MeHblle pasmepa d2 wuHTepBama. COOTBETCTBEHHO,
MOATBEPIKIAETCA TO, YTO, TAaKXK€ B Pa3beMHOM CeplevyHMKe, korga pasmep dl mo mmpune
KJieeBoil vactu Oompine pasmepa d2 uHTEpBaja MeXIy KJIEEBBIMU YacTAMHU PSAIOM IPYT C

APYroM BO BTOPOM HaAIlpaBJICHUU D2, MOKHO YBCJIUYUBATD MPOYHOCTh CKIICUBAHUS.
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[TpompbInieHHast IPUMEHUMOCTD

[0156] CornacHo HacTosmEeMy H300pPETEHHIO, MOXKHO YJIyYIIaTh MarHUTHBIE CBOHCTBA.
CrnenoBarebHO, MPOMBIILIEHHAsS IPUMEHHUMOCTD SIBJISIETCS IIUPOKOH.

KpaTkoe onucanue CCbUIOK C HOMEpaMHu

[0157] 10, 110 - anexTpoaBUraTENb

21 - ceprnedHuK craropa (IIMXTOBAHHBIN CEPAECYHHK)

22, 122 - 9acTh CIMHKYU CepAeUHUKA

23, 123 - 3yOyarasi 4acTh

40 - TUCT 3NEKTPOTEX HUUECKON CTaTN

41, 141, 241 - kneeBast 4acTb

124, 124X - 610K cepaeyHrKa

140 - oTpe30K JUCTA 3JIEKTPOTEXHUUECKOMN CTan

D1 - nepBoe HampaBieHHe

D2 - Bropoe HamnpaBiieHHe

dl1 - pasmep no mupuHe

d2 - pazmep uHTEpBaIa

RD - Hanpasnienue npokaTku

o - yron
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®OPMYVYJIA H30BPETEHUA
1. IIlMXTOBAaHHBII CEPACUHUK, COEPKALIUIL:

- MHOXECTBO JIMCTOB 3JIEKTPOTEXHUYECKON CTaIH, YJIOKEHHBIX MaKeTOM JPYyT Ha Apyra;

- MHOXECTBO KJIEEBbIX YaCTE€H, KOTOpPbIE MPEAYyCMAaTPUBAIOTCS MEXAY JIUCTaMU
3JIEKTPOTEXHUYECKON CTaJIu PSAAOM APYT € APYTOM B HANpPAaBICHUHU YKJIAAKU U MPUKIEHUBAIOT
JIUCTBI 3JIEKTPOTEXHUUECKOH CTau APYT K APYTY,

- IPU 3TOM, NIPU PACCMOTPEHUHU B HANPABIECHUU YKIAAKU:

- MHOJKECTBO KJIEEBBIX YacTel o0pa3yloT peMeHHyK (GopMy, KOTOpasi MPOXOIUT B
IIEPBOM HANpPaBJICHUH,

- MHOKECTBO KJIEEBBIX HYaCTeH Pa3MeLlat0TCsl BO BTOPOM HaIPaBJIeHUH, OPTOTOHAIBHOM K
NEePBOMY HAIPaBJIEHUIO, U

- yroi, c(OpPMHUPOBaHHBI NOCPEACTBOM TNIEPBOTO HAMpPABJICHUS W HAIPaBJICHUS
MPOKATKH JIUCTA SJIEKTPOTEXHUIECKOU cTayu, coctasiisieT 30° wiu Gonbine u 90° Ui MeHbIIE.

2. IlluxTOoBaHHBIN CEpAEUHUK MO M. 1,

- B KOTOPOM yroj, c(OpMHUPOBaHHBIA MOCPEACTBOM TIEPBOrO HAMpPABICHUS U
HAIpaBJIEHUs POKATKH JINCTA 3JIEKTPOTEXHUYECKOH cTanu, coctasisier 52,3° umu Gosbine.

3. IIluxTOBaHHBIN cepAeUHUK Mo 1. 1 nunu 2,

- B KOTOPOM pa3Mep IO LIMPHUHE KJIEEBOM YaCTH MEHbLIE Pa3Mepa UHTEpBaia MEXIY
KJIEEBBIMU 4aCTsIMU PSIAOM APYT C IPYrOM BO BTOPOM HAIIPaBJICHUU.

4. IlluxTOBaHHBIN CEPACUHHUK I10 1. 3,

- B KOTOPOM pa3Mep MO LIMPUHE KJIeeBOW 4acTh cocTaBisieT 67%+5% OTHOCUTEIBHO
pa3Mepa MHTepBaIa MEXKAY KIEEBbIMU YaCTAMU PSIIOM APYT C IPYrOM BO BTOPOM HaIlpaBJIEHUH.

5. IIIMXTOBaHHBIN CEPACUHUK IO II. 4,

- B KOTOPOM yroiy, c(HOPMHPOBAaHHBII IOCPEACTBOM IIEPBOrO HAIPABICHUS U
HaNpaBJIEHUs] IPOKATKHU JICTA 3JIEKTPOTEXHUUECKON CTalu, cocTaBisieT 75°+5°.

6. IITuxTOBaHHBIN cepAeyHUK MO 1. 1 uim 2,

- B KOTOPOM pa3Mep MO IIHPHHE KJIEeBOH HacTH OOJbIIe pa3Mepa MHTEpBAJA MEKAY
KJIEEBBIMU HaCTsIMU PSIAOM APYT C IPYrOM BO BTOPOM HAIIPaBJIECHUU.

7. IlluxTOBaHHBINA CEPACUHHUK IO II. 6,

- B KOTOPOM pasmep IO LIUpHUHE KjeeBOH 4acTu cocTasiseT 167%+5% OTHOCUTENBHO
pa3Mepa MHTEpBajla MEXy KJIEEBBIMU YACTSIMU PsIOM APYT € APYrOM BO BTOPOM HallpaBJIeHUH,
u

- TIPH 3TOM YToJ1, CHOPMUPOBAHHBII ITOCPEICTBOM MEPBOT0 HAMPABIEHHS U HATIPABICHUS
MPOKATKH JIUCTA 3JIEKTPOTEXHIUUECKON CTaJIH, COCTaBisAeT 85° mu Oouble.

8. ITuxTOBaHHBIN CEepEYHHK MO II. O,

- B KOTOPOM pasMep IO LIMPHUHE KjeeBOH udacTu coctasiseT 233%+5% OTHOCUTENBHO
pa3Mepa MHTEpBaJla MEXIYy KJIEEBBIMU YaCTSIMU PsIIOM APYT € APYrOM BO BTOPOM HallpaBJICHUH,
u

- TIPH 3TOM YroJ1, ¢OPMHUPOBAHHBIH ITOCPEICTBOM MEPBOT0O HANPABISHHS U HAPaBJICHUS
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MPOKATKH JIUCTA 3JIEKTPOTEXHIUUECKON CTAJIH, COCTaBsAeT 85° mu Oounble.
9. IIIUXTOBaHHBIN CEPACUHUK, COAEPIKALIIMHA:

- MHOXECTBO JIMCTOB 3JIEKTPOTEXHUYECKON CTaIH, YJIOKEHHBIX MaKeTOM JPYyT Ha Apyra;

- MHOXECTBO KJIEEBbIX YaCTE€H, KOTOpPbIE MPEAYyCMAaTPUBAIOTCS MEXAY JIUCTaMU
3JIEKTPOTEXHUYECKON CTaJIu PSAAOM APYT € APYTOM B HANpPAaBICHUHU YKJIAAKU U MPUKIEHUBAIOT
JIUCTBI 3JIEKTPOTEXHUUECKOH CTau APYT K APYTY,

- IPU 3TOM, NIPU PACCMOTPEHUHU B HANPABIECHUU YKIAAKU:

- MHOJKECTBO KJIEEBBIX dYacTell 00pa3yroT peMeHHyr (GOopMy, KOTOpas MPOXOIAHUT B
IIEPBOM HANpPaBJICHUH,

- MHOKECTBO KJIEEBBIX YaCTeH Pa3MeLlat0TCsl BO BTOPOM HaIlPaBJIE€HUH, OPTOTOHAIBHOM K
NEePBOMY HAIPaBJIEHUIO, U

- pasMep MO LIUPUHE KJIEEBON 4YacTU COCTaBisieT 368% WM MEHbILIE OTHOCUTEIBHO
pa3Mepa MHTepBala MEXAY KJIEEBBIMU YaCTSMU PSIAOM APYT C IPYTOM BO BTOPOM HAIPABIEHUU.

10. ITuxTOBaHHBIN CEpPAESYHHK O JFOOOMY U3 m. 1-9,

- B KOTOPOM CpeHsIs TONIIHMHA KJIeeBbIX 4acTeil cocrasiseT 1,0-3,0 Mxm.

11. ITuxTOBaHHBIN CepaEYHHK MO Jrodomy u3 mi. 1-10,

- B KOTOpPOM cCpeaHudl Moayiab E ynpyroctu mnpu pacTsKEHHHM KIEEeBBIX 4YacTel
cocrasisier 1500-4500 MIIa.

12. IlluxTOBaHHBIN CepeUHUK 10 odomy u3 mm. 1-11,

- B KOTOPOM KJIeeBasi YaCTh MPEICTABIISIET COOOM KJIeeBOM NPU KOMHATHOHN TeMIiepaType
KJeAIUA MaTepuajl Ha aKkpwioBOH OcCHOBe, coaepxkaummii SGA, W3rOTOBJIEHHBIM U3
3JIACTOMEPCOAEPIKALIErO KIEALIEero MaTepuasa Ha akpUiIOBOU OCHOBE.

13. bnok cepaeyHnKa, KOTOPBI COCTAaBJseT LIMXTOBAHHBIA CEPAEYHUK IOCPEICTBOM
CLICTUIEHHsI MHOKECTBA OJIOKOB CEpACYHUKA B KOJIbLIEBOH (popMe, comepsraiuii:

- MHOKE€CTBO OTPE3KOB JIMCTOB 3JICKTPOTEXHUYECKON CTaJIH, YJIOKEHHBIX APYT Ha Apyra;

- MHOKECTBO KJIEEBBIX HacCTel, KOTOPbI€ MPEAYyCMAaTPUBAKOTCS MEXAY OTPE3KaMHU JIMCTOB
BJIEKTPOTEXHUYECKON CTAJIM PSIAOM JAPYT C JAPYroOM B HAIPaBIE€HUM YKJIAAKU U MPUKJICUBAIOT
OTPE3KH JIMCTOB 3JIEKTPOTEXHUYECKOUN CTau APYT K APYTY,

- IPY 3TOM, MPU PACCMOTPEHUU B HANPABJIEHUU YKJIAJIKU:

- MHOXECTBO KJIEEBBIX YacTell 00pasyiOT peMeHHYI (opmy, KOTopash TpPOXOIHUT B
MEPBOM HAMpPABJIEHUH,

- MHOECTBO KJIEEBBIX YaCTEH Pa3MeEIatOTCs BO BTOPOM HAIMpPABJICHUH, OPTOTOHAJIBHOM K
MIEPBOMY HAIPABJICHUIO, U

- yron, c(hHOPMHPOBAHHBIA IMOCPEACTBOM TIEPBOrO HAMPABJICHHUS W HAIMPABJICHUS
MPOKATKH OTPe3Ka JIMCTA 3JIEKTPOTEXHUIECKON cTajm, cocTaBisieT 45° wim Oonbiie u 90° wim
MEHBIIIE.

14. bnok cepaeunuka no n. 13,

- B KOTOPOM yroj, C(OpMHUPOBaHHBI TOCPEACTBOM IIEPBOrO HAMNpPABICHUS U
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HaIpaBJIeHUs] MPOKATKU OTpe3Ka JIMCTa 3JIEKTPOTEXHUYECKON CTaiu, cocTtaBiser 52,3° umm
Oomnble.

15. bnok cepaeunuka no 1. 13 unu 14, copep:xaiuii:

- IyrooOpasHyIO 4acTh CIIMHKU CepAE€YHMKA M 3yOUaTylO 4acTb, KOTOPas BBICTYNAET U3
YaCTU CIIUHKHU CEpJEeYHMKA B PAAHAJIbHOM HAIPaBICHUU YaCTU CIIMHKU CEPJCYHUKA,

- IPY 5TOM 3y0uarasi 4acTh MPOXOJHT B HAMPABIEHNH IPOKATKH.

16. biok cepnevnuka no jodomy u3 m. 13-15,

- B KOTOPOM pa3Mep IO IIHUPUHE KJIEeBOH YacTU MEHbIIe pa3Mepa HMHTepBaja MEXAY
KJIEEBBIMU YaCTSIMU PSIAOM APYT C IPYTrOM BO BTOPOM HAIIPaBJICHUU.

17. bnok cepaeunuka no m. 16,

- B KOTOPOM pasMep IO ILIMPUHE KieeBOW 4acTH cocraBiseT 60% wunu MeHblue
OTHOCHUTEINIbHO pa3Mepa MHTepBajia MeX/y KJIeeBbIMU HacTSIMH PAOM JIPYT C APYTOM BO BTOPOM
HalnpaBJIEHUH.

18. bnok cepaeunuka no n. 17,

- B KOTOPOM pasMep IO ILIMPUHE KjIeeBOH 4acTH cocTaBiseT 43% wunu MeHblie
OTHOCHUTEINIbHO pa3Mepa MHTepBajia MeX/y KJIeeBbIMU HacTSIMU PSAJOM JIPYT € APYTOM BO BTOPOM
HamnpaBJIEHUH.

19. bnok cepaeunuka no n. 17,

- B KOTOPOM pa3Mep MO LIMpUHE KjeeBOW 4acTu cocTasiseT 43%+5% OTHOCUTENBHO
pasMepa MHTepBaja MEeXIy KJI€eBbIMU YaCTAMM PSAAOM JIPYr C APYTOM BO BTOPOM HamlpaBleHUH,
u

- TIPH 3TOM YToJ1, ¢hOPMUPOBAHHBIH [TOCPEICTBOM MEPBOT0 HANPABJIEHHS U HATIPABJICHUS
NPOKATKH OTPe3Ka JINCTA SJIEKTPOTEXHUIECKOH CTaIH, cocTaBsieT 45° wmu OoJble.

20. bnok cepneynuka o 1. 16,

- B KOTOPOM pa3Mep MO IIMUpHHE KjeeBOoH udacTu cocraisieT 60%+5% OTHOCHUTENBHO
pa3Mepa MHTepBajia MEXIY KJI€eBbIMU YaCTAMHU PSAIOM JIPYT C APYTOM BO BTOPOM HampaBlIeHHUH,
u

- TIPH 3TOM YTOJ1, COPMUPOBAHHBII MOCPENCTBOM MEPBOTO HAMPABJICHHS U HATIPABJICHHUS
MPOKATKH OTPe3Ka JIMCTA SJIEKTPOTEXHUYECKOH CTaimu, coctasiisieT 60° win OobLie.

21. brnok cepnevynuka mo jgrodomy u3 mm. 13-15,

- B KOTOPOM pa3Mep MO IIHPHHE KJIEeBOH HacTH OOJbIIe pa3Mepa MHTEpBaJIAa MEXKAY
KJIEEBBIMU YaCTSIMU PSAOM APYT € IPYTrOM BO BTOPOM HalpaBJIeHUH.

22. bnok cepaevynuka no m. 21,

- B KOTOPOM pasmep IO LIMpHUHE KjieeBOoN udacTu coctasiseT 150%+5% oTHocuTenpHO
pasMepa MHTepBaja MEeXy KJI€eBbIMU YacTAMM PSAOM JIPYT C APYTOM BO BTOPOM HamlpaBleHUH,
u

- TIPH 3TOM YToJI, COPMHUPOBAHHBIHN MTOCPEICTBOM MEPBOTO HANPABIEHHS U HATIPABICHUS
IPOKATKH OTPEe3Ka JIMCTA SJIEKTPOTEXHUYECKOH CTaIu, COCTaBIsAeT 85° nnu Oobiie.

23. bnok cepaevyHuka 1o godomy u3 om. 13-22,

- B KOTOPOM CpEeHss TOJNIIMHA KJIeeBbIX YacTei cocrasiseT 1,0-3,0 Mkm.
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24. brnok cepaevyHHKa 1o Jrodomy u3 . 13-23,

- B KOTOpPOM cCpeaHuil Moayiab E ynpyroctu mnpu pacTsiKEHHHM KIEEBBIX 4YacTel
cocrasisier 1500-4500 MIIa.

25. bnok cepaevyHuka o mobdomy u3 mm. 13-24,

- B KOTOPOM KJIeeBasi 4acThb MPENCTABIIAET COOON KJI€eBOM NMPU KOMHATHOM TeMIiepartype
KJIeSIUi MaTepuajq Ha akKpWIOBOM oOcHoBe, conepxkaummii SGA, UW3roTOBJICHHBIH U3
3J1aCTOMEPCOAEPKALLETO KIESIero MaTepyuaa Ha akpUiI0BOH OCHOBE.

26. IlIuxTOBaHHBIN CepAEYHUK, CPOPMUPOBAHHBIN MOCPEACTBOM CLETUICHHS MHOXKECTBA
OJIOKOB cepaeyHHKa 1o robomy u3 nm. 13-25 B konbLeBoit hopme.

27. DNexTpOMOTOp, COAEp KAIUN IITUXTOBAHHBIA CEPAEYHHUK MO JIoOoMy u3 mm. 1-12 u
26.

28. Crocob mpon3BoacTBa OJIOKA CEepASHHHKA, CONEPIKALTUI:

- TIEpBbII IpoLeCC, B KOTOPOM MHOKECTBO OTPE3KOB JINCTOB AJIEKTPOTEXHUUECKOH CTalu
BBIPYOArOTCS U3 JIMCTA SJIEKTPOTEXHUYECKON CTAIH; U

- BTOPOM mpoLecc, B KOTOPOM MHOXKECTBO OTPE3KOB JIMCTOB 3JIEKTPOTEXHUUYECKOH cTanu
YKJIa/IbIBAIOTCS IOBEPX JPYT Jpyra C KJI€EeBbIMHU YacTsIMU, IPEAYCMOTPEHHBIMU MEXy HUMH,

- TIPH 3TOM, B TIEPBOM IIPOLIECCE, OTPE3O0K JIUCTA HJIEKTPOTEXHIMUECKOH CTaIN BhIpyOaeTcs
TakuM O0Opa3oM, dYTO 3yOuaras 4YacTb MPOXOAWT B HAMpPABICHUHM MPOKATKH JIUCTA
3JIEKTPOTEXHUYECKON CTaJIH,

- NIPH 3TOM, BO BTOPOM IIPOLIECCE, MHOXKECTBO KJIEEBBIX HACTeH OOPa3ylOT PEMEHHYIO
dopMy, KOTOpas NpPOXOAWUT B TMEPBOM HAINpPABJIEHHUM IPU PACCMOTPEHHHM B HAIPABICHUU
YKJIaIKH, MHOKECTBO KJIEEBBIX 4aCTE€H pa3MeLIalOTCsl BO BTOPOM HalpaBjeHUH, OPTOrOHAIbHOM
K IIepBOMY HAIpPABJIEHUIO, M MHOXECTBO OTPE3KOB JIMCTOB 3JIEKTPOTEXHUUYECKOH CTaju
YKJIQIbIBAIOTCS] IOBEPX APYT APyra TaKUM oOpas3oMm, uTO yroi, cOpMHUPOBAHHBINA TOCPEICTBOM
NepBOrO HANPABJICHHUs] U HANpaBJIEHHs NPOKATKH, cocraBiuser 45° wnn Oompme u 90° nm
MEHBIIIE.

29. Cnocob npousBoacTsa OJIOKa CepAeuHUKa 10 1. 28,

- B KOTOPOM pa3Mep IO IIHUPUHE KJIEeBOH YacTU MEHbIe pa3Mepa HMHTepBaja MEXAY

KJIEEBBIMU HaCTsIMU PSIAOM APYT C IPYrOM BO BTOPOM HAIIPaBJIECHUU.
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