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BBEAEHWE

Bpowtopa HanucaHa Ha OCHOBE MHOrO/IETHEr0 OMbITa
MHCTUTYTA TSHKNPOM3/IEKTPOMPOEKT UM JIMYHO aBTopa no
MPOEKTUPOBAHMID KPaHOBLIX TPO//EEB ANA MPOMbILLIEHHbIX
npeanpusaTUiA.

3HauuTeNbHOE MEeCTO YAeNeHO MNOCTPOEHMI0 OTAEeNbHbIX
Y3/10B CXeM TPOJINeiHbIX CeTeil U BbIGOPY TPO/Nees U Noj-
MUTOYHbIX LLVH.

MpuBeaeHa annapaTypa KpaHOBOro TOKOMOABOAa W pac-
CMOTPEHbl KOHCTPYKLUW ANS KPenaeHus TPOMees.

OxBayeHbl rnaBHble TPO/EN MOCTOBbLIX KPaHOB, TPO/IEN
HaMoJIbHbIX TENEXEK U 3/IEKTPUYECKUX Tanei, a Takxe rné-
KUiA TOKOMOABOL K MepeMellalowumes MexaHusMam U
TPO//IEN CANTKOBO30B.

[ns TpaHCNOPTUPOBKM, MOHTaXa U peMoHTa 06opyaoBa-
HVUS B MPOW3BOACTBEHHbLIX W 3/IEKTPOTEXHUYECKUX MOMeLe-
HUAX MNpeaycMaTpMBalOT MOLbEMHO-TPAHCMOPTHbIE YCTPOiA-
cTBa.

B 3aBMCMMOCTM OT TEXHO/IOrMYECKUX OCOBEHHOCTER npo-
M3BOACTBa M Beca 060pyA0BaHMS MpeaycMaTpMBalOT Te UM
MHble CPeAcTBa TPAHCMOPTMPOBKW: MOCTOBbIE KpaHbl, Mmepe-
[AaTOYHbIe TeNIeXKW, 3NeKTpUYecKue Tanm n T. n.

3TN NOABLEMHO-TPAHCMOPTHbIE YCTPOKCTBa ObIBAKOT pas-
JIMYHOTO  HAa3HAYeHWs:  TeXHONOrMYeckme — yyacTBYHOLLNe
B paboTe uexa, Kak, Hanpumep, KeweBble KpaHbl ANS
nocafkn W BbiJayn CAUTKOB M3 HarpeBaTesibHbIX KOMOALEB
NN y6OPOUHbIe KpaHbl. MOHTaXXHble — HEOOX0ANMbIE TONbKO
BO BPEMS MOHTaXa WM pemMoHTa 060pyfoBaHWsA, Hampumep
KpaH B 9/IEKTPOTEXHUYECKOM MALUMHHOM MOMELLEHUN 1
HEKOTOpbIE LIEXOBbIE KpPaHbl.

MOCTOBbIMM  KpaHamy  YMpaBAsSlOT U3  KabWHbI, 4TO
ABNIAETCA HEM3BEXHbIM MPU 06CAY>XKMBAHUU MNPOM3BOACTBA
C HEMpepbIBHbIM  TEXHOMOrMYECKUM  MPOLECCOM,  KOrga
CKOpOCTW MepefBMXeHNsS KpPaHOB BENWKW W yNpaBfieHue
Cnona HeponycTumMo.



YnpaensawT ¢ Nona, HanpuMep, MOHTaXKHbIMW KpaHamu,
HENosIHO MCMO/Mb3YEMbIMU MO BPEMEHU W paboTalolnMK Ha
MOHMXKEHHbIX ckopocTax (0,5—1 m/cek), korga TpebyeTcs
ocobas TOYHOCTb YCTaHOBKM 060pyA0BaHUS.

Kpome MOCTOBbIX KpaHOB, B Lexax WHOrAa YycTaHaB/u-
BAlOT HaMofibHble TENEeXKWU, KOTopble CAyXaT Ana nepefja-
4/ NPOAYKLUMU M3 OJHOrO MponeTa Luexa B APYron wmm gns
TPaHCMOPTMPOBKM 060pYyA0BaHWA. YTNpaB/ieHUe Tenexkamu
NpoM3BOANTCA NGO AUCTAHLWOHHO, U6O0 C TENEXKMN.

[na pasnnyHOro poja TEXHOMOTMYECKMX N MOHTaXKHbIX
HYXX[ LMPOKO MPUMEHAIOT 3NeKTpuyeckne Tanu (Tenbde-
pbl). VIX TakXe WCMONb3ylT A/ PEMOHTa MOCTOBbIX Kpa-
HOB. [pu 3TOM UX pacrnonaratoT Haf KpaHamu B MecTax
npeAnonaraeMoro pemMoHTa KpaHoB.

MWTaHWe MOCTOBLIX KPaHOB, HAMOJIbHLIX TeNeXeK WU
3NEKTPUYECKUX Taneid OCYLLeCTBASIOT Yepe3  TPO/ew.
AnekTpnyecKkas CBA3b MeXAY HENoABWKHbIMU TPONMesMu U
nepeMeLLaloWMMNCA  MeXaHU3Mammn OCYLLEeCTBASETCA TOKO-
CbEMHUKAMW, PacroOXeHHbIMW Ha 3TUX MeXaHu3max.

B cnyuyasax, Korga Mo YcnoBMSM MpOWM3BOACTBA WK
cpesdbl YCTPOWCTBO XecTKuX (Fonblx) TPONIEeB 3aTpyLHM-
Te/IbHO, NMPUMEHSIOT TM6KNIA TOKONOABOA,

MMbKWA TOKOMOABOZ MPUMEHAIOT Takxe fAna paja
MExXaHVW3MOB, MepeMelLaloWwmnxcs Bo BpeMs paboTel, Hanpu-
Mep MexaHW3MOB MOojayu NWUAbl UM MepefBUXeHUs ynopa
3a HOXHULAMKN BIOMUHTa.

Takum 06pa3om, MNOABEMHO-TPAHCMNOPTHbIE YCTPOWCTBA
ABMAKOTCA COCTaBHOW YaCTbH) TEXHOMOMMYECcKOro npotecca
Npoun3BOACTBa M NO3TOMY OT 6GecrnepeboiiHOCTM paboTbl 3TUX
YCTPOMCTB B 060/bLIOKA Mepe 3aBMCMT MPOWU3BOAMTENbHOCTb
YCTaHOBKM.

BecbMa CyLIECTBEHHYHO pPO/b B YeTKOM paboTe MOCTOBbIX
KpPaHOB, HaMo/IbHbIX TeNeXeK W 37eKTPUYeCKUX Tanei
NrpaKT TPO/IeU— UX CXeMa, BbIOOpP TPOJEEB M NMOAMNUTOY-
HbIX LUMH, MPUMEHEHHas annapaTypa TOKOMOABOAA, KOHCT-
PYKLUUA KPenieHus TPOJieeB U UX PacrofioKeHne, a Takxp
NpaBWbHbIA YYeT Mpu 3TOM OKpYXXatollleid cpeabl Mo yCno-
BUAM TemnepaTypbl, BAXHOCTU W YUCTOTHI.

PaccmMOTpeHM0 3TUX BOMPOCOB W MOCBALLEHA HAcTosL,ay
6poLutopa.

3a nomollb, OKa3aHHYK Npu U3gaHuM GpOLLKOpPbI, aBTOP
6narogapuT  pelieH3eHTa — MHX. @pelignHa B. C. u
pefakTopa uHX. KopeHesckoro A. H.



1. CXEMbl KPAHOBbIX TPOJITEEB

[naBHble TPO/IIEN MOCTOBbIX KPAHOB COCTOST M3 paboumx
M PEMOHTHbIX Y4acTKOB. B3auMHOe pacnofioxeHne 3TUX
YYaCTKOB B COYETaHMM C BblOPaHHON KOMMYTALMOHHO
annapatypoii u onpeAensieT CXemy KpaHOBbIX TPO/I/IEEB.
Ha puc. 1 npuBedeHbl CXeMbl TPOAMEAHBbIX NWUHWIA ANS
OOHOIO WM HECKONIbKMX KPaHOB B MPOJieTE MpW MUTaHUW
X B OAHY WM fABe TOukM. [pakTuyecku Bcs TponfeliHas
JIMHWA, BK/OYAA W PEMOHTHbIE Y4acTKuW, fBMAETCA B HOp-
Ma/lbHOM peXume paboueid, T. e. UCMOMb3yeTca ANs PaboThl
KpaHOB, M TONMbKO TNPU PEMOHTE OTAE/bHbIX KpaHoB
COOTBETCTBYHLLME PEMOHTHbIE YUYaCTKN OTK/OYatOT.

CxeMbl TPON/MeeB B YaCTU KOMMYECTBA U [/IMHbI paboumx
YYacTKOB, a TaKXe KO/IMYecTBa MUTAlOWMUX SIMHUIA 3aBUCAT
OT uuc/la KpPaHOB U MOLWHOCTM YCTaHOBMIEHHbIX Ha HM\
JBuratenieil, a TakKxe OT [OMYCTUMbIX BeINYUH MOTEPM
HanmpshkeHusi. B3aMMocBs3b 3TUX  (PAKTOPOB  pPaccMoOT-
peHa B n. 2.

Mpu NWTaHWW TPOA/EeB OT ABYX WMAM 60/ee NCTOYHWUKOB
TPOAen [OMKHbl ObiTb CEKLWOHMPOBaHbl [N BO3MOX-
HOCTU pEe3epBMPOBaHMS COCEAHME CEKLMU TPO/IeeB Coeau-
HAKT CEKLMOHHBIM PYOUIbHUKOM.

Mpu NUTaHUU TPONIEEB W3 HECKONbKUX MecT, Ans
obecneyeHns 6ecrnepeboHOCTU NUTaHUSA XenaTesbHO OcylLle-
CTBNATH €ro OT pasHblX WCTOYHWMKOB (HanpuMep, pasHbiX
KTM, maructpaneid u T. n.). NutaHue TPONNeHbIX NUHWUIA
PEKOMEHAYETCA  OCYLLeCTBAATb B TOUKe, Gamkainwein
K WCTOYHUKY MWUTaHWA, TaK KakK Mnpu 3TOM [JocTuraercs
3KOHOMWS B COEAMHUTE/IbHbLIX MpoBogax. OfHaKo Mo ycno-
BUAM NOTEPU HaMPSXKEHWs XXenaTe/bHO, YTOObl TOUKa NuTa-
HMA coBMafjana C CepeAVHON BCeil TPONNEMHOW NMHUK UK
ee cekuumum.

MpU HeCEeKUMOHUPOBAHHON TPOJIIEAHOW NIMHWM NOABOT
NUTaHUA TakKXe NyYlle OCYLLeCTBASTL B CEPeAvHe TPOJI/IeeB.
OpfHako, ecnu 370 AOMYCTMMO NO YCMOBMSAM MOTEPU Hanps-
XEHNS W paunoHasbHO MO YCMOBUSAM CXEMbl MUTatoLLel
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Puc. 1. Cxembl KpaHOBbIX TPO//EEB.

a, B, [ —TpO/i/Ien COOTBETCTBEHHO A/ OAHOrO, ABYX M TPeX KPaHOB MpU MUTaHUU B OAHY TOYKy; 6. e, e —<TO Xe, HO Mpu nu-
TAHHH B ABe TOYKM;, 1 KpaH; 2 mpaboumnii y4aCTOK TpO/NeeB; 3 — PEMOHTHbLIA y4YacTOK TpO/nees; 4—BBO,quIVI aBTomart; 5—PY-
6HNbHHK PEMOHTHOr0 y4yacTKa (HMH CEeKLMOHHBbIW).



CeTW, NOABOL MUTaHUS MOXEeT OblTb Mpou3BedeH K 060k
TOUYKE TPONNEAHOA NMHMKU. HamBbIrogHelillein TOYKOW noA-
BOfa NuUTaHWA K Tponneam OyfeT Ta, KoTopas obecrneymsaeTt
HaVMEHbLUYIO  AIMHY NWTaloWeid AUMHUM U NO3BOSISET
YIOXWTLCS B AOMNYCTMMYHK BeMUMHY MNOTEPU HaNPSHKEHMS.

MuTaHve Kax4oW TPOMNENHOW Ccekuun, Kak Mpasuio,
OCYLLIECTBNSAETCS OAHON NuHUWeld (6e3 pesepBa). B pegkumx
cnyyasx AN TPONiNeeB cheuunanbHbIX KpaHOoB (Hampumep,
pa3/NIMBOYHbIX KPaHOB B MApTEHOBCKMX Lexax W Ap.) nuta-
HME MOXET NPOM3BOAUTLCA [ABYMSA JIMHUSMU, U3 KOTOPbIX
OflHa ABMSETCA pe3epBHOW. TpONNelHble NWHWWM KPaHOB,
MCMONb3YEMbIX B PEMOHTHblEe AHU [N PEMOHTHbIX paboT,
KOrfla HOpMasbHOe NUTaHue [AHHOro NposieTa Lexa MOXeT
ObITb OTK/OYEHO, PEeKOMeHAYyeTCcs NUTaTb OT APYroro McTou-
HVKa, Hanpumep OT cocefHel MOACTAHUUU UAM OT Marmcrpa-
NN, pacnosfioKeHHON B COCEAHEM MpOMeTe Lexa, eciu aTo He
BbI3bIBAET CYLLECTBEHHOMO YTSXKENeHUN NUTAKOLWEN CETH.

Tponnen 06bIYHO MOAYYaAlOT MNUTaHMe MO0 pajuanbHbl-
MU IUHUAMMK OT G6MXKaiWnX npeobpasoBaTefibHbIX NOACTaH-
UMA nepemMeHHOro wnM noctosHHoro Ttoka (K.TM, KIIM,
K.BIM), nn6o vaule BCero ot marucrtpanein (Mam LIMHO-
npoBOAOB.).

Mpu MarncTpanbHO CxeMe MUTaHWA KenaTeNbHO TPOJ-
NeliHble MHWN KPaHOB OCHOBHbIX MPOMETOB Liexa nuTaTb OT
MarucTpanbHbiX (a He pacnpefenuTeNbHbIX) LUMHOMPOBOLOB
C TeM, 4TOObl UMeTb BO3MOXHOCTb MPOU3BOAUTbL PEBU3UID
WM pemoHT 060pyAOBaHUSA, NPUCOEAMHEHHOIO K 06eCTOYeH-
HbIM B 3TO BpeMs pacnpefenuTentHbIM LIMHONPOBOAAM,—
C NOMOLLbH) MOCTOBbIX KPaHOB.

[nsa BO3MOXHOCTM OTKNKOUEHWUS TPOEAHOW NIMHUU Ha
ee BBOAe YCTaHaBNMBalOT KOMMYTaUMOHHbIA annapaT. lMpu
3TOM €C/in B Hayane OTBETB/IEHUSA MUTAKOLWEN NUHUN UMeeTCA
3aWmnTa, TO YyCTaHaB/IMBaKOT PYOMIbHMK, a €eciu 3awuTa
OTCYTCTBYET, KaK 3T0, Hanpumep, UMeeT MecTo Npu NUTaHUu
OT MarucTpaiu, To KOMMYTaLMOHHbIA annapaTt BblOUpaOT
C 3aluToli (aBTOMaT MM PYBUNBHUK C NMPEfOXPaHNTENSIMN).

CxemMbl  TPOANEMHbIX  NIMHUA  [OMKHbI  COAepXKaTb
HavMeHbLUIee KO/IMYECTBO KOMMYTALMOHHBLIX annapaTtoB U
npefycmaTpuBaTb BO3MOXHOCTb BK/IHOUYEHUS W OTK/IHOYEHUS
NHOOOA M3 CEKUMIA TPONNEMHON NMHMM U PEMOHTHbIX y4yacT-
KOB He3aBMCUMO ApYyr OT Apyra.

Cxembl € I'IO,EI|I'II/ITKOI7I, TaK XXe KakK 1 Cxembl NUTaHUS U3
HECKOJIbKMX MECT, NPUMEHAKT B TeX Cay4dadax, Korga noreps
HanpaxeHna B TpO]'II'IeI7IHOI7I NINHNK TIPN NMUKOBOM TOKeE npe-



BbILUAeT [OMYCTUMble 3HayeHusi. Tponneu, nuTaemble W3
HECKO/IbKMX MeCT B COOTBETCTBYHOLLEE KONNYECTBO TOYEK,
CEKLMOHMPYHOT Ha y4acCTKU MO YWUCNY TOYEK MUTaHus.

B MecTe CeKLMOHMPOBaHMS TPO/IEeB OCTaBNAKT WM30N5-
LIMOHHbIA BO3AYLUHbIA 3a30p He MeHee 50 MMm. [Mpu 3a3ope
TaKoro pasmepa, NepekpbiBaeMOro TOKOCbEMHWUKOM, He Mpo-
NCXOAMT MepepbiBa B MWTaHWM KpaHa. B MOMeHT mpoxoxkge-
HWS TOKOCbEMHMKA Yepe3 CEKLUMOHHbIA pas3pbiB  MMeeT
MecTo napannenbHas paboTa SIMHWA, NUTAIOWWX OTAENbHble
cekuumn TponneeB. Mpu 3TOM NpU NUTAHWU Pas3HbIX CEKLMK
TPONNeeB OT Pas3HbIX TPaAHC(HOPMATOPOB MOFYyT MOSBUTHLCA
HeXenaTenbHble YpaBHWUTENbHblE TOKW. B 3TOM cnyvae
yCTaHOBKa B MeCcTe CEKLMOHHOro 3a3opa W30/1UpytoLLeit
BCTaBKW TaKOI A4JIMHbI, NPV KOTOPOI HE MPOUCXOAWT ee mepe-
KpblBaHWEe TOKOCHEMHWKOM, WCK/OYMT B MOMEHT MPOXOX[e-
HMUS TOKOCHEMHMKA Yepe3 CEKLMOHHbLIA paspbiB Mapanienb-
Hyl0 paboTy MNUTAKWMX AWHWUIA, HO NpPU 3TOM NPOU30AAET
MepepbiB B MUTAHWW W, CNEAOBATE/bHO, OTK/YEHNE Ha
KpaHe ABurateneid, B Lensx ynpaBleHUs KOTOPbIX MMEKTCs
annapaTbl C Hy/neBOM 3alMTOM.

Kpome TOro, BO3MOXHO TEPEeKpPbITAE  W30ALMOHHOM
BCTaBKM TOKOMPOBOAAWEN Mbiiblo. [M03TOMYy ycTaHOBKA
M30MMPYIOLLE BCTAaBKM B MeCTe CEKLMOHHOro 3a3opa He
pekoMeHayeTcs. BMecTo M301S9UMOHHOKA BCTaBKM B 3TUX
cny4yasix Mor 6bl 6bITb NpeaycMOTPeH HeBGOMbLUON Yy4yacToK
Tponness (AnuHoii~ 500 mMM), 060pyAOBaHHbIA Tpems Cek-
UMOHHbIMW  pYOWAbHMKaMK, MO aHaforMm CO  CPefHUM
PEMOHTHbIM y4yacTkom (puc. 1,e). OfHako npyu 3TOM Cylle-
CTBYET OMaCHOCTb WCMONb30BaHUS €ro KakK PeMOHTHOro
yyacTKa TpO/jeeB, 4YTO NpU HEAOCTaTOMHON €ero AavHe
OyfeT COMPSXKeHO C PeMOHTOM KpaHa B npefenax paboumx
Yy4aCTKOB TpPOJISieeB, YTO HefonyCTUMO.

OCHOBHbIM Ha3HaYeHMeM TaKWX MPOMEXYTOYHbIX TOKO-
BefyLLUX BCTaBOK fIBMSETCA NpPefoTBpalleHMe Mnojayn Ha-
MPSHKEHUS Ha OTK/IHOUEHHYH CeKUMI TPOJiIeeB OT coceq-
Heil cekUMM, Haxopasuleics nof HanpshkeHuem (npu nepe-
KpblBaHWM TOKOCHEMHMKOM BO3QYLUIHOFO 3a3opa Mexay
CeKUUAMU TpoSnees).

OpfHaKo YCTpPONCTBO BCTaBKM A5 3TOW Lenu sABAseTcs
HE[OCTaTOYHbIM YyCnoBMEM 6Ge30nmacHOCTU. [ns Npou3BOACT-
Ba paboT Ha OTKMKUEHHbIX TPOAnesx TpebyeTcs: ybeguThb-
CA B TOM, YTO Ha HUX HET HanpsHKeHWs, NOCTAHOBKa 3a3eM-
nalouleli  3aKOpOTKM U YyCTaHOBKa PefibCOBOr0  ynopa.
BbinonHeHne 3tux Mep 6e€30MacHOCTU WCKOYaeT Hafob-
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HOCTb B MPOMEXYTOYHbIX TOKOBeAYyLIMX BCTaBKax Ha TPO/-
nesx. Takum o6pa3om, napannenbHas paboTa MUTalOLWMX
NUHWIA B MOMEHT MepeKpbiBaHNS TOKOCHEMHMKOM CEKLIMOH-
HOFO 3a30pa He WCK/HYaeTcs.

BnaronpusiTHble ycnoBus Ans CeKLUWMOHMPOBaHWSA TPOJI-
NeeB C€O3[JalOTCa MPU NUTAHUM WX OT MarucTpanein umm
LUMHONPOBOAOB, 00bIYHO NPOKMaAbiBaeMbIX MO MNapanienb-
HbIM C Tponneamu Tpaccam (Ha OAHO CTOPOHE LEXOBOro
nponeta). B aTom cnyyae CEKUMOHWPOBAaHWE >XXeNaTeflbHO
Mo COO0GpPaXKEHMAM 3KCNyaTalUMOHHOIO XapaKTepa, He3aBu-
CUMO OT TOro, TPebyeTcs N OHO MO PaCYETHbIM YC/0BUAM.

MpucoeanHeHne  MOCTOPOHHUX  3/IEKTPONPUEMHUKOB
K TpONnesaMm He [OMyCKaeTcs, a K MarHWTHbIM KpaHam,
a TaKXe K TakKMM KpaHaM, rae MCYe3HOBEHWEe Hamnps>XKeHUs
MOXXET MPUBECTU K aBapuu, 3anpeLiaeTcs.

MutaHne Tenb(epoB ANS PEMOHTA KPaHOB OT ~PO//CeB
3TUX KPaHOB He NpPaKTUKYEeTCs, MOCKO/bKY MNpW PEMOHTE
KpPaHOB T[/laBHble TPOAMEM MOTFyT ObiTb O0BGECTOYEHbI, K
MMEHHO B 3TO BpeMs MOXET MOoTpeboBaTbC PCMOHTULI'T
Tenbgep.

2. BbIBOP TPOJIJIEEB W MOANMMNTOYHbIX LWKNH

[na Bbibopa TponneeB M NOAMUTOYHBLIX LUMH HEOBXOAU-
MO OnpefennTb MaKCUMaSibHble pacyeTHble TOKMW, MUKOBbIE
TOKW W1 NOTEPU HaMNpPsXXeHWs B TPOEAX.

OnpepeneHne pacuyeTHbIX TOKOB. [nsa onpe-
[eneHns MaKCMMalbHbIX pPacYeTHbIX TOKOB CYLUECTBYeT
HECKO/IbKO MeTof0B. OfHUM M3 HUX, LUMPOKO NPUMEHSEMbIM,
ABNAETCA MeTOA KO3((MLMEHTOB MaKCUMyMa.

Mpu 3TOoM MeTofe pacuyeTa 3/IEKTPUYECKUX Harpysok
nocsief0BaTe/IbHO OMPEeLensatoT:

1. KonnyecTBO 3MEKTPOMPUEMHUKOB  (IC), NpuM 3TOM
KaXblAi KpaH CUMTAeTCA KakK Of4UH 3MeKTPOMPUEMHUK.

2. YCTaHOB/EHHYIO MOLLHOCTb, NpuBeieHHy0 K MNMB-100%
BCEX 3/IEKTPOMPUEMHUKOB (ABuUrateneit), n BblbMpalT U3
HUX OAWH HaUMEHbLUMA U OfMH HaWbONbLINA MO MOLLHOCTM
anekTponpueMHuku (Pk, KeT). Mpu 3TOM MOLLHOCTb MHOrO-
fBuratensHoro npusofa (korfga fBa fABuratens paboTator
Ha 0o6LWWiA Ban, Hanpumep B MPUBOLE MepeaBUXKEHUS MOCTS
KpaHa) NpPUHUMAKT KakK CYyMMY HOMWHaNbHbIX MOLLHOCTEN
BCEX ABurartenei npusofa.

3. O6Ly0 YCTaHOBMEHHYH MOLLHOCTb, TakKXXe MpuBeaeH-
Hyt0 K MB-100% (Pu, keT). Mpn 3TOM pe3epBHble 3/1eKTPO-
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MPUEMHVKN He yuuTbiBaloT. K pe3epBHLIM 3N1EKTPONPUEMHU-
KaM OTHOCAT TO/IbKO SIBHO BbIPa)XeHHble pes3epBHble ABuUra-
Tenu (Hanpumep, MpPUBOL BCNOMOraTenbHOro MoAbeMa Ha
KpaHe yuYnTbIBaKOT, HapaBHe C NPMBOLOM [/1aBHOI0 MOAbEMA,
Kak pabouuit).

4., BennumHy T, paBHY OTHOLUEHWO HaubonbLlIero no
MOLLIHOCTU 3/IEKTPONPUEMHMKA K HaVMEHbLLEMY:

P H.MABC

- Ps., )

Mpy 3TOM B 3HaYeHUN Pn.MH He YUMTbIBAIOT Te HAMMEHb-
Wne 3NEeKTPONPUEMHNKM, CYMMapHas MOLHOCTb KOTOPbIX
He NpeBbilwaeT 5% HOMWHANBbHOW MOLLHOCTU BCEi Fpynmbl
3N1eKTPOMPMEMHNKOB Ha [aHHOM YyuyacTke TposneeB —2 PH.
Ecnn T 3aBegomo 6onblle 3, TO 3Ta BeMyMHA BOOOLLE MpU
OMNpeaeneHn PacyeTHOM Harpy3kM Ha TPOSIEN HE YUWUTbI-
BaeTCs.

5. 3HaueHue KoauumneHTa wucnonb3oBaHus Ka (no
Tabn. 1).

Tabnunuya 1

3HaueHns KoahMLMEHTOB MCMOMb30BaHNS Ky
ANl pasHbIX FPynn KpaHoB

XapaKTepucTrKa KpaHOB M TPaHCMOPTHbIX YCTPOCTB

KpaHbl pYygHOTO /LIOPA . eceveecereeeeeseens 0,35
N rpeiiepHble . ,, . . e 0,35
MATHUTHBIC ..vveeeeerceeeeeeees e 0,5

" PASHBIE ..o = e 0,07—0,15
»  PA3MEOHHBR MapTeHOBCKoro lexa . . . 0,22

» BATUBOUHBIC. ...t
»  [0BOpa M3N0XHWUL,
A OTAeNeHus pasjesBaHus CAUTKOB .
» K/eweBble A5 MNPOKaTHbIX LEXOB . . 0,5—0,6
»  TPaHCMOpTHble A1S1 TOTOBOW NPOAYKLMN .
OTAEeNeHNs 3aroToBOK
3aBa/loYHblE MallUHbI

6. 3HayeHMe Ko3(phuUMeHTa MOLLHOCTU COS( U N0 HEMY
tg<p (06blYHO NpuHMMalOT cos<p=0,5 n tg<p=I,73).

Mpn HanMuMyu ABYX 3HauyeHMin /On n cos Ip 06bIYHO NpK-
HUMaKT 60/1ee BbICOKME 3HAYEHWS.

7. CpeHIOIO aKTWBHYI Harpysky (3a Haubonee 3arpy-
YKEHHYIO CMEHY)

Pem—KuUPHueT. 2
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8. CpefHiol0 peakTMBHYHO Harpysky (3a Hambosnee
3arpy>XeHHYH CMeHY)

QcM=/ivitgtp, kBap. (3)
9. 3(h(heKTUBHOE YMCNO 31EKTPONPUEMHUKOB
2 XAH
PrbIT.c (4)

Mpu BenMuYMHe T, PaBHOW UM MeHblle 3, 3(EKTUBHOE
4yncno 3N1eKTPONPUEMHUKOB MPUHUMAIOT paBHbIM WX (haKTu-
yeckomy umcny (n8=n).

B Tex cnyvasx, Korga HailfjleHHOe N3 OKa3blBaeTcs
60MbWINM, YeM (PaKTUYeCKOe YUCN0 31eKTPONPUEMHUKOB,
TakXe cnefyeT NpuHUMaTh tig=n.

10. KoathpuuymeHT ™Makcumyma Km B 3aBUCMMOCTWM OT
3((heKTUBHOrO 4uUcia 3NeKTPONPUEMHUKOB N8 K Ko3apdu-

umMeHTa mcnonb3oBaHMa Kn (N0 cemelicTBY KpWBbIX Ha
puc. 2).

11. MaKcuManbHYyl0 aKTMBHYIO MOJIyYacCOBYHO Harpysky
OT 3/IEKTPONPUEMHUKOB

Pbi= KblPcbl KBT. (5)

12. MakcuMabHYI0 peakTUBHYIO MOJSyYacoBYH Harpysky
OT 3/1eKTPONPUEMHUKOB

Qm= /CmQeny kBap. (6)

13. MakcumasibHY MOMHYH Harpysky
SM=VPI+QlI, kea. )

14. MakcuMasbHbIi pacyeTHbIl TOK

£
Im= U, = (ans TpextasHoOro TOKa); 8)

p
bi= a (@79 NOCTOSAHHOro TOKa). 9)

Mpy onpegeneHUn 3NeKTPUYECKUX Harpys3ok NOCTOSAHHOIO

TOKa 3HauyeHusi cos d, tg g, Qcm QMu SM eCcTeCTBEHHO, He
onpeaensoTCa.

MosicHeHMs K BennuuHaMm 1 KoahduumeHTaMm, NpuBeLeH-
HbIM B 3TOM naparpade, fawel B [/1. 3]. Kpome 3Toro
HECKO/IbKO FPOMO3AKOro MeToda pacyera HarpysoK CyLLecT-

n



BYeT Takxe 00fee YNpOLEHHbIA MeToh onpefeneHus pac-
UETHBIX Harpy3oK C MOMOLLbIO [ABYY/IEHHbIX (POpPMYn, Mnpu-
BeleHHbIX B Tabn. 2.

Puc. 2. Kpusble Ko3(h(muneHTOB
makcumyma Kbl Ans pasfnyHbIX
KO3ppULMeHTOB 1ncnonb3oBa-
HUS Jln B 3aBUCUMOCTM OT 3-
(DEKTUBHOTO  uyuMcna  3NMeKTpo-
NpYeMHMKOB nN3.

Mo aToMy MeToAy pacuyeTHass Harpyska onpeaensiercs w3
BbIpaXXeHUs

Pp=KnPKk+cP3 KeT, (10)

raoe PH—ycTaHOBNEHHAA MOLLHOCTb BCEX 3/M1EKTPONPUEMHU-
KOB;
Pa— ycTaHOBMeHHAas MOLHOCTb TPex HambonbLIMX MO
MOLLHOCTW 3/1eKTPONPUEMHUKOB;
Kn — KO3 MLMEHT MCNONb30BaHNUS;
C—KO3(hPUUMEHT, TaK XXe KakK ¥ KoapgpuumeHt JT,

MOCTOAHHBIA ANA TOW WUAW WMHOW Tpynnbl 31EKTPO-
12



NMPMEMHMKOB OAMHAKOBOFO peXxuma paboTbl (4nc-
NIOBble  3HAa4YeHUs  KO3h(MUUMEHTOB  MpuBeLEHbI
B Tabn. 2).

Ta6bnunya 2

[ByuneHHble GOpMyNbl 4718 ONPefesieHUs 3NeKTPUYECKIMX
Harpysok As KpaHoB (Mo MOLLHOCTV ABUraTenu
npvsefeHbl K MB=HO0°/0)

KpaHbl + C"3(Hawn6)

B KOTeNbHbIX, PEMOHTHbIX, c6opoudbix ~ PP=0,12P11+0,4Ar
W UM NOAOBHBIX Liexax

B nuTeiiHbIX Lexax

B MapTeHOB ;MX LieXaX M MUKCEpHbIX OT- }
Jenenvsix (3amBouHble, pasmveouHble > AP= 0,2Pu+ 0,3Pr*
1N 3aBa/I0YHbIE MaLLMHbI)

B wunxToBbIX ABopax, B Asopax wnoxHuy — Ap= 0,44P1+ 0,5A*3
W CTPUNNEPHBIX OTAENeHNsX MapTeHoB-
CKUX LIEXO0B

B NpoKaTHbLIX Liexax Pp~0.36a" + 0.eP3

* Mo AaHHbIM 06CNef0BaHNA KPaHOBbIX ceTell NOCTOAAHHOIO TOKa.

Mo cmbICy MepBbliA YnieH pacyeTHON (opmynbl onpege-
NAeT CPefHIO MOLWHOCTb, a BTOPOW — AOMOMHUTE/bHYIO
MOLLHOCTb, KOTOpasi MOXeT MNOsSBUTLCS B pe3y/bTaTe COB-
nafeHns MakCUMYMOB Harpy3ku OTAEfbHbIX 3/1EKTPOMNpUEM-
HWKOB B paccMaTpvBaeMOii rpynne.

B03MOXHO onpeAeneHne MakCUMaJibHbIX PacyYeTHbIX Ha-
rpy3oK TakXe MeTOAOM KoathduuueHTa cnpoca Mo ¢opmyne

Pv=K&y, teT; (1)

raoe Py—ycTaHOBNEHHAd MOLLHOCTb BCEX 3/1IEKTPONpPUEM-
HVKOB;
Kc— koathpuumeHT cnpoca, paBHbIA, Hanpumep, AN4
pasHbIX KpaHoOB o06uiero npumeHeHus 0,11—0,18.
Lna cneumanbHbIX TEXHOMOMMYECKUX KPaHOB, Hanpumep
K/eLeBbIX B OTAENEHUAX HarpeBaTenbHbIX KONOALUEB, KO-
(DMLMEHT cnpoca 3Ha4YUTeNIbHO Bbllle U MOXET OblTb NpUbIN-
3UTeNIbHO BbISBIEH MO KO3 (MUMEHTY MCMNONb30BaHUA (Npu
OTCYTCTBUM [AaHHbIX MO KO3IP(HULMEHTY Crpoca).
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Hue npuBefeHbl 3HavyeHUA KoaduumeHTa cnpoca Kc
B 3aBMCUMOCTM OT KO3((uuMeHTa UCNoNb3oBaHUA /<u
(cm. Tabn. 1).
Kk 0,4 05 0,6 0,7 0,8 0,9
Kc 05 06 065—0,7 075—0,8 085—0,9  0,92—0,95

K coxaneHuto, pacyeTbl MO 3TOMY MPOCTOMY MeTomy
MOTYT BbIMO/IHATLCA TOMIbKO A8 TEX FPynn KpaHoB, MO KOTO-
PbIM MMEIOTCS JaHHble 0 BEIMYMHAX KOo3aduumeHTa crpoca,
MOMTyYEeHHbIX Ha OCHOBe 00Cnef0BaHWs KpPaHOBbIX CETe.

B HekoTOpbIX cnyyasx ABAAETCA MOMe3HbIM CpaBHeHWe
pe3ynbTaTOB  pacyeToB, MPOBEAEHHbIX MO  HECKO/bKUM
MeTofam.

HomuHanbHbIE MOLLHOCTM KpaHOBLIX ABwurateneil, pabo-
TaloWMX B MOBTOPHO-KPATKOBPEMEHHOM peXxumMe paboThl
(NMB-25%, MB-40%, MB-60%), Ans BeAeHWa pacyeToB Npwu-
BOAAT MO MX NACMOPTHLIM AAHHLIM K MOLLHOCTU A/IMTENbHOro
pexuma pabotbl (MB = 100%)

Ppn= PrroVv B, keT, (12)

roe NMB — HOMMHanNbHAasA NPOJOMIHKUTENLHOCTL  BK/IHOYEHUS,
BblpaXXeHHas B OTHOCUTE/IbHbIX eAuHULax.
3HayeHnss Hambosiee 4acTo BCTpevarLwmxcs BennyuH MB

n]J/MB, BblpaXXeHHble B OTHOCWUTENbHbIX eAUHULAX, MpuBe-
[eHbl HuXe:

ns_ 0,1 0,15 0,25 0,4 0,5 0,6 0,65
yns 0,316 0,388 0,5 0,632 0,705 0,775 0,806

[na psurateneit ctaHgapTmioBaHbl MB= 15 25 nnun 40%
N NPOJOMKUTENBHOCTL Uukna o 10 M. Bpemsa uukna
CKNnagblBaeTca M3 OAHOro pabouyero nepuofa tv u 0fHON
naysbl tn. OTHoLeHMe paboyero nepuoga K obuieMy Bpeme-
HW LMKa Ha3blBaOT OTHOCUTE/IbHOW MPOLOMKNTENIbHOCTHIO
BK/TIOYEHMNSA

nB= - wwm NB°/0=- ., -,V -100 (13)
fp“T *n fp *n

Hanpumep, Npofo/mKUTENbHOCTL BKNKOYEHNUS MEXaHU3MOB
15 25 4 n 6 muH (npu 10-MUHYTHOM LMK/E) COOTBETCT-
ByeT 15, 25, 40 n 60% TI1B.

Lns OpUeHTMPOBOYHbLIX PAcYeTOB 3aBUCUMOCTb MEXAY
MolHocTblo asuratens (P) v NpoLO/KUTENbHOCTbIO BKJ/IHO-
yeHms (MB) MOXHO NPUHUMATL NO puc. 3.
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OnpepfeneHne NUKOBbLIX TOKOB. CeyeHue Tpos-
NeiHOM NIMHWMK, KaK W CeYeHMe BCeX NUTAKLKUX MPOBOAHU-
KOB, BbIOMPAKOT MO pacyeTHOMY TOKY Harpysku C MpOBEPKOii
no NMMUTUPYHOLLEN, KakK npa-

BWMO, BEMMYMHE JONYCTUMONA
MoTEPV HaNpPSKEHMS.
Mpn npoBepke Tponnei-
HO NIMHMM MO noTepe Hanps-
XeHns  cnepyeT  yuuTbIBaTb
BO3MOXHOCTb COBMajeHns Mo-
MEHTa MuKa Harpysku, onpe-
[ensemoro TOKOM Hamb60/b-
LIero MyCKaeMoro pABuratens
KpaHa C pacyeTHbIM TOKOM
TPONNERHON NUHUMN.
MVKOBbLIV TOK Fpynmbl 3/1eK-
TPOMPUEMHUKOB C [0CTaTOou-
HOW, ANA MPaKTWYeCKMUX pac-
YETOB TOYHOCTbIO MOXET ObIThb
onpefeneH Kak apmcpMeque_ Puc. 3. Kpupas 3aBucumocTu
CKas CyMMa MyCKOBOTO Toka  MowHoctn gsuratens (P) ot
HanGosbluero anekTponpuem-  "POACPITEIRICES BITIOte:
HuKa (gBuUratens), BXoAsLLero '
B TPynny, W pacyeTHOr0 TOKa MaKCMMaibHON Harpysku
BCE rpynnbl 31eKTPOMPUEMHUKOB 3a BbIYETOM HOMUHa/b-
HOFO0 TOKa MYCKaemoro fAuraTesnis

Anuk= MHONC"b ("p—KiJnd), o. (14)

nnn 6onee ynpoweHHo (AN HeboNbWKUX N0 MOLHOCTH
KpaHoB)
N w K ‘bwmoK, a, (15)

roe /p— pacyeTHblli TOK TPONNEAHOW NNHWK, a;
/HO— HOMMWHaNbHbLIA  TOK Hambonblero ABuratens
(y KOTOpOro MyCKOBOW TOK MaKCUMasnbHbIR), a;
/ON— KO3th(PULMEHT UCNOIb30BAHNS;
K — KpaTHOCTb MYyCKOBOrO TOKa.

OO6bIYHO KO3(hdmumeHT K paBeH: ans asuraTeneid no-
CTOAHHOrO TOKa 1,8—2, nepeMeHHOro TOKa C (ha30BbIM
poTopoM ~ 2,5, MEepeMeHHOro TOKa C KOPOTKO3aMKHYTbIM
poTopoM ~ 5 (onpefenseTcs No Katanory).

Mpu NUTaHWUU TPONNEAHON NUHUN B CepefiMHe ee A/INHbI
pacyeTHble W MWKOBble TOKU OMpeAensT OTAeNbHO Ans
NUTalOWEN MMHUN N AN KaXKAOro naeva TPONNeRHOW NUHUN.
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Mpwn onpeaeneHn MUKOBOFO TOKa TPOEAHOW AMHUN U3
nogcyeta UCKMKOYAKT YacTb ABUraTenield, KOTopble N0 YyCNo-
BUAM TEXHONOrMM He MOryT paboTaTb OLHOBPEMEHHO
C ApYrumu ABUraTensamu.

Mpu onpegeneHnn NUKOBOIO TOKa OAHOBPEMEHHBIA MYCK
[BYX [BUrateneinl MOXeT YyUMTbIBATbCA TONbKO B CAy4vasX,
KOrga no TEeXHO/MOrMU MNPOM3BOACTBA MOXET BO3HUKHYTb
Heob6X0AUMOCTb B CMapeHHol paboTe KpaHOB (Hampumep,
NoAbeM [BYMS KpaHamMu OfHOro rpysa).

Mpn 6ONLLIOM KOMWYECTBE WHTEHCUMBHO paboTaroLnx
KpaHOB (HamnpuMep, KNeweBblX B OTAENEHUN HarpeBaTeflb-
HbIX KOMOALEB CN6UHIa) MOXEeT HabnhaTbCa 0JHOBPEMEH-
HbIli NYCK ABYX ABUraTenell Ha pasHblX KpaHax.

OnpepeneHne notepu HanpsxXeHus. [loTeps
HanpsXeHnsa faxe Npu camoM He6naronpusTHOM pacnosio-
YKEHUW KPaHOB Ha TPOesix He AO/HKHA npeBbllaTb 3Ha-
YEHW, npuBedeHHbIX B Tabn. 3.

Tabnunua 3

JonycTmas noTteps HanpsykeHUs Ha OTAE/IbHbIX y4YaCTKax
KpPaHOBbIX CeTen

[JonycTuMas noTepsi Hanpsixe-

HUsA nB. %
Yy4acTok cetu
TpexcasHblii MOCTOSIHHbII
TOK TOK
MuTarolwas MarucTpaib U pacnpeaenuTeb-

Hafl CETbhb i 4—5 6
["naBHble KPaHOBbIE TPOMNMEN . ... 6—5 7,5—4
Tponnen un coeauHUTeNblblie MpoBoga

B Mpefenax KpaHa .ccevveeiennnnns 5 1,5—5

Bcero (He 6onee) 15 15

MpumeyaHue. CymmapHaa [onycTMmas MOTEPSA HaNpPsXeHUA >KenatefbHa
B npegenax 13% (gna obecriedeHns 60Mee HALEXHOro BTAMMBaHMS KaTylleK KOHTaK-
TOPOB M TOPMO3HbIX MarHWTOB).

[NoTepsa HanpsXeHUa B npefenax KpaHa pocTturaet 5%
OT HOMMWHA/NLHOIrO HanpsXeHus B 3aBUCMMOCTW OT MposieTa
KpaHa M MeCTOMNONOXeHUA KabuHbl. Mpu 601bLINX KpaHax
(nponet 60nee 18 M) K pacrnonoXXeHUM KabuHbl CO CTOPOHBI,
NPOTUBOMNOMOXHOW TpOANesM, NOTEPI0 HanpsHXKeHUs B npe-
fAenax KpaHa MpMHUMalOT MakcumanbHoi (no Ta6n. 3).

3a pacuyeTHyK ANIMHY MNpU ONpefeneHUy notepu Hanps-
XXEHUSA B TPONeax MPUHUMAKOT PaccTOsHMe OT TOYKM Noj-
KMKYEHUs MuTaloWwed AMHUKM K Tponaeam [0 Haubonee
yaneHHOro ux KoHua.
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Mpn NUTaHWW OT OAHOW TPOMNEAHOA NUHUM HECKONIbKUX
bpaHOB CfefyeT yuWTbiBaTb Ma/yl0 BEPOATHOCTb OAHOBpe-
MEHHOW uxX paboTbl B CaMOM YAaNeHHOM KOHLUE NNHUW.
B 3Tmx cayvasx MOXHO MPUHUMATb PacyeTHY AJIMHY
C KoatppuumeHtom 0,8 npu gByx u 0,7 Npu Tpex KpaHax Ha
MHUK. KoathduuneHT mowiHocTh (cos ) npu MMKOBOM TOKE
MOXHO NpWHUMaTb paBHbIM 0,5 A1 KpaHOB HeGOMbLUON
rpy30no4bEMHOCTM, HA KOTOPbIX MpeobnafaldT KOPOTKO-
3aMKHYTble ABuratenu, n nopsgka 0,6 Ans KpaHoB 60/bLUOA
rpy30noAbeMHOCTH, 0060pYAOBaHHbLIX [ABUraTenamu c ¢as-
HbIM poTopoM. Ecnu B pesynbTate MpPOBEpPKM OKa3biBaeTCH,
4TO MOTeps HaNpPSXKeHWS NPUM MUKOBOM TOKe MNPEeBOCXOAUT
JONYCTUMYIKO  BE/IMYMHY, TO  MpUxoguTca  npuberatb
K cnegyloliemy:

1) K yBe/IMYEHUIO CEYEHMUS TPONNENHOW NUHUK;

2) K W3MEHEHWIO CXEeMbl MUTaHWA TPOMNEAHON NNHMK
nyTeM MepeHoca TOYKU NUTAHUA G6MKe K LeHTPY ee Un Xe
MyTeM CEKLUMOHMPOBAHMS C pasfefibHbIM MUTAHWEM Kax[oi
CeKuuu;

3) K NPUMEHEHWIO MOAMUTKN.

Mpu Tponnesx, CHaGXEeHHbIX MNOAMUTKOW, YyBeMueHue
CeyeHMs LenecoobpasHo BbINOAHATL TONbKO 3a CYeT YyBenu-
YEHWsI CeYeHMsi camoii MOAMWUTKKU, MOCKOMbKY YBENUYeHue
CTa/IbHOW 4acTW /IMHUU B 3TOM Cflydyae He AacT CYLLeCTBEH-
HOFO YMEHbLUEHWS MOTEPU HaMPsSHKEHUS.

OO6bIYHO pacyeT Ha MOTEPH HampsHXKeHUA MPOM3BOAMTCA
M0 NMUKOBOMY TOKY, KakK MpaBu/i0, 3HAYUTENbHO MpeBbillato-
WeMy TOT pacuyeTHbIi TOK, MO KOTOPOMY OMpefensiercs
CeyeHune TPOJI/ees.

JonycTvMOoe CHWXeHMEe HampsHKeHUs Ha 3axumax Kpa-
HOBbIX ABuratenei npuHUMalOT He 6Gonee 15% HOMMHaNb-
HOro HanpsbkeHusi. Mpu 605ee HU3KOM HanpsHKeHWU MyCcKo-
BO/i MOMEHT [BWUraTenss MOXEeT 0Ka3aTbCA MeHblle HeobXo-
OUMOrO ANA MycKa MexaHWM3Ma; KpoMe TOro, 3/eKTpuyeckue
TOpMO3a MOFYT He BTAHYTbCA, a NpPUM 3TOM MyCKaeMblli
MeXaHW3M OCTaHeTCs 3aTOPMOXKEHHbIM.

Mpu pacuete TPONNEWHON NWHUKM YCMIOBHO 3ajakTcs
Hanbonee He6MaronpUATHLIM PacnoNOXEeHWEM KpPaHOB Ha
Tponneax. Mpu 3Tom m36erawT TakOi paccTaHOBKM KpaHOW,
Mpy KOTOPOM WCKYCCTBEHHO CO3[al0TCA TSKENble pacyeT-
Hble YCNOBWS, Ma/ioBEPOATHbIE MO TEXHOMOTMU MPOU3BOACT-
Ba. [1py cocTaBneHWM pacyeTHbIX CXeM PacCTaHOBKM KPaHOB
(puc. 4) cnepgyeT, N0 BO3MOXHOCTW, MpUAEPXMNBATLCA
cnefyroLInX peKoMeHgaumnii:
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1 Mpu ofgHOM KpaHe W MUTaHWW TPOANEAHON NMHUN
B KOHLe — pacrofioKeHMe KpaHa MPUHUMAKOT Ha NpPOTMBO-
MOMOXHOM KOHLe nuHun (puc. 4,a).

2. Mpn 0AHOM KpaHe W NUTaHUU TPOANEAHON IMHWM
rae-To B CepefuHe — pacnosfioKeHne KpaHa MpPUHUMAIOT
Ha 6onee AAMHHOM njedye b2 (puc. 4,6).

3. Mpn ABYX KpaHax W MUTaHWU TPONNEHOW NNHWK
B KOHLE-—OAWMH W3 KPaHOB MPUHMMAKOT paboTalwum Ha
MPOTMBOMOMOXHOM KOHLE /IMHWKU, a APYrOi Ha pacCTOsHMU
OT 3TOr0 KOHLA JIMHWW, PaBHOM WM OOAbLUEM LUNPUHBLI MO-
CTa KpaHa, % (puc. 4.e).

OpfHakKo TaKasi pacCTaHOBKa KpaHOB MOXET ObiTb pe-
KOMEHJO0BaHa TO/MbKO B TeX Ciydvasx, KOrga nocnefHuidi Ha
NVHUN KpaH SIBASETCA HauboNblUMM M3 TPYNMbl KPaHoB,
paboTalOlWmMX Ha paccMaTpuMBaeMOM  Mjedye TPOJI/IEEB.

B npotmBHOM cnyvae
MOXeT 0Kas3aTbCs, u4TO
nTOroBas noteps Ha-
NpsKeHns, 06YyCNoBMEH-
Hasi B OCHOBHOM MYCKO-
BbIM TOKOM Hambosb-
lero gsuratens, o6yaget
3aHMKEHa.

4, Mpn Tpex wm
6onee KpaHax W nuTa-
HUW  TponnelHoh  nu-
HAM B KOHUE paboTa
BCEX WX B APYFrOM KOH-
e TPOANEAHON NMHUK
ABNSAETCA  MasIoBEpOAT-
Holi. MoaToMy fBa Kpa-
Ha OObIYHO MPUHMMAKT
paboTaloWmnmmn No cxeme
puc. 4,8, a TpeTuii KpaH
pacnonaraloT B  cepe-

Puc. 4. PaccTtaHOBKa KpaHOB
npu pacuyete TPOMNIEAHbIX NU-
HWIA.
a—oOAWH KpaH npu  nutaHun
B KOHUe; 6 —TO e npu nuta-
HUM B cepefVHe; B —[Ba KpaHa
MPH MUTaHUM B KOHUE, T —Tpu
KpaHa npH nuTaHun B KOHLE;
®—T0 Xe MNpH nUTaHun B cepe*
ANHE;. 1 —ucTouHuk nuTaHusa; 2—
TponneliHas  NUHWA; 5— KpaH.



[INHe OCTaBLUENCH AAWHbI TPONNelHOW nunHum (puc. 4,r).

5. Mpu Tpex unn 6onee KpaHax M MUTaHWW TPONNENHON
NIUHUN B cepeanHe WMAW NO6/MM30CTU OT Hee 4YacTb KpaHoB
(06bIYHO 23 M3 HUX) NPUHUMAIOT paboTaloWmMmMK Ha 60/b-
WeM ‘Mo A/MHE njeye TPO/ieesB, a OCTaBLIAACA 4acTb Kpa-
HOB— Ha Apyrom nneve (puc. 4,4).

OTCTyn/feHns OT MPUBEAEHHbIX PEKOMEHAAUWIA [LOMKHbI
ObITb 060CHOBaHbl KOHKPETHbIMU TPeboBaHUAMU TEXHOMOIMU-
YecKoro pexuma paboTbl KpaHoB. OAHAKO AN8 YNpPOLLeHUs
NPaKTUYECKNX PacyeTOB 4acTO MPUHUMAIOT BCE KpaHbl Kak
6bl YCNOBHO paboTaloWwumMn Ha [aHHOM MJiedye TPO/JIeeB
B MaKCMManbHOM YyAaneHUn OT UCTOYHMKA MUTaHUS.

Mpu onpefeneHMn nOTepu HaMpsHXKEHUA B CTaslbHbIX
Tponneax 380 B MepemMeHHOro TOKa MOXHO MO0J/ib30BaTbCA
KpVBbIMW, NPUBELEHHLIMWU HAa puc. 5, KOTOpble faloT NOTepto
HanpaXeHua nNpu MOMEHTe Harpysku, pasHom 10 OGCO a-Mm.

BbibpaB No pacyeTHOMY TOKY CTajlbHOW Mpoduib TPOs-
nesi, HaXOA4MM B TOYKE MepeceyvyeHnss KPUBOM, COOTBETCTBYHO-
ed BbIGpaHHOMY NPOGMAI, C TOPWM3OHTANbHON NUMHUEN,
COOTBETCTBYIOLLEN coscp, moTepto HanpshkeHua (JTe, %) Ha
100 a nukosoro Toka u 100 M gnuHbl Tponned. OTcroga uc-
KOMas Be/MYMHA MOTepu HanpsHKeHWUs paBHa:

ry_ AeinL of e
ALY — 46000+ wo)

rae /l'e—noTepss HanpshKeHWs, HalgeHHas MO0 KPUBbIM
(puc. 5), %;
1n— NWKOBbIN TOK, &;
L —panuHa Tponnes B OAMH KOHEL, OT TOYKW nuTa-
HUA, M.

Mpu pacyeTe 'NoTepy HaMNPsSXKEHUA B TPOSeAX MepemMeH-
HOro TOKa C NOANUTKOM 0BbIYHO YUYUTLIBAETCS TONLKO NOTEps
HanpsHKeHUs B a/lOMUHMEBLIX WKWHaX (NOTepeli HanpsXXeHus
B Tponneax 06blYHO npeHebperaroT)

Ae= IL-W p-"°f> 17>

rae | —nuKosblli TOK, a;
L — AnuHa Tponnees, M;
K —npoBogumocTtb (gns mean K=57, gna antoMuHuA
K=34, gna ctann K=4—10, 06bl4HO MPUHUMAIOT
MeHbLUee 3Ha4YeHue);
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Puc. 5. Kpuble notepu HanpshkeHus npu 380 B MEpeMEHHOro ToKa.
[aHHble npuBefeHbl ANA paccTofAHMA Mexay Tponnesmu (no septukanu) 150 mm. [pu  yBenuye-
HAM 3TOr0 pacCToAHWA W3-3a 6onblleid WUHAYKTUBHOCTU MOTEPS HanpsHXXeHUs yBenunynBaeTcs npu-
MepHO Ma 5% wna KaxAable gononHuTenbHble 100 MM MeXAy®)a3oBOro paccTOSHMS.
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g — CeyeHne MNOAMUTOYHON LUMHBLI, MMZ2;

E — HanpsaxeHwue, B.

Mpyn noanuTKe TPO/NeeB 'MepeMeHHOro ToKa antoMuHue-
BbIMW LUMHAMW OTAENbHO BAO/b KaXKAOro TPonnea yBenmuu-
BaeTCA MHAYKTUBHOCTb 3@ CYeT OO0/bLUero PacCTosAHUA MexX-
4y WuHamu (hazaMu) M NpW paccTOsHUU Mexnay Tponnes-
Mu, Hanpumep, 450 mm (BMecTo 250 MM) MoTeps Hanpsxe-
HUA B «MOAMUTOYHLIX LWWHAX YBeNW4YMBaeTCs MPUMEPHO Ha
10%, 4TO cnefyeT yuyuTbiBaTb MpW OMpefesieHuu NnoTepu Ha-
NPSHXKEHUS ANA TPO/SEeB, MOHTUPYEMbIX Ha  TPONNENHbIX
KOHCTPYKLMAX C MexAy(a3oBbIMU paccTOAHMAMKU 450 mM.

MMpH 3a4aHHbIX CEYEHMAX TPOJIIEEB U NMOAMUTOYHBLIX LUNH
noTepro HanpsxeHmsa B ceTax 380 B nepemMeHHOro TOKa B3a-
BMCMMOCTU OT MOMEHTOB Harpysku (nNpou3BefeHue pacuyeT-
HOM0 TOKa Ha Maeyo TPOAJes) MOXHO Onpefenvuts no
Tabn. 4

Ecnu HanpsxeHue cetn coctasnaet 220 wam 500 B ne-
PEMEHHOr0 TOKa, TO NOAyYeHHble NO Tabn. 4 3HayeHUs No-
Tepb HanpsXXeHwsa cnegyeT YMHOXWUTb COOTBETCTBEHHO Ha
KoathmumeHTtol 1,73 n 0,76.

mlloTeps HanpsHXKeHWs B MOAMUTOYHbLIX LUMHAX TPOJIEEB
MOCTOSIHHOIO TOKa Onpejesnsercs:

2/L100 ,, c, /1C.
Ag = KYE [»e (18>

rae K, — koaumumeHT, YUnTbIBAIOWMIA NOTEPIO HAMpPSXKEHUs
B CTa/lbHOM TPO//iee Npu aftOMUHWUEBON MOLNUTKe:

raoe SR— ceyeHve 'MOANUTOYHOM LUWHBLI, MM2;
S c— ceyeHue Tponnes, MM2
0,2 — OTHOLUEHME NPOBOAMMOCTEA  CTann U antOMUHKA
(7:34).

MoanuTKa Ana TPO/JeeB MOCTOSHHOIO TOKa MPUMMEHSET-
CS pefiko, TaK KaK Npu OTCYTCTBMM B AaHHOM C/y4ae UHAYK-
TMBHOCTW MOTEPS HanpPsXXeHWs 3aBUCUT TONbKO OT CevyeHus
CTanbHbIX TPO/MNEEB, KOTOPOE MOXeT ObiTb YBEINYEHO [0
HY>KHbIX pa3mepoB. [pn 3TOM AOCTUraeTcs 3KOHOMUS LBET-
HbIX METas/IoB.

OpfHako yBenn4yeHne CeYeHUs CTanbHbIX TPOJNEeB Ha Mo-
CTOSHHOM TOKEe OrpaHW4yeHO KOHCTPYKTUBHbLIMKU COO6paXKe-
HUAMW. VI3BECTHbI CnyYaun, Korga, Hanpumep, Ans KAeLeBbliX
KpaHOB B OTAENEHMM HarpeBaTeslbHbIX KOMOALEB CNsabuHra
MpuvHATa B KayecTBe TPOAnes Kpyrnas cTalb [AMaMeTpoMm
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Tabnuua 4

MoTepy HanpsbkeHus (At, %) B KpaHOBbIX TPO//IeaxX
B 3aBMCUMOCTM OT 3Ha4yeHWii MOMeHTOB ImL (a-km) gns Tponnees
U3 yrnoBoi_ctanm pasmepom 50X50X5 mm ¢ napanienbHo
MPOJIOKEHHON B KayecTBe MOANUTKM (Ha paccTosHuM ~25 MM
OT YronkKa) a/lOMMHNEBOIN NTEHTON B Tpex@asHbix ceTax 380 B
npy BePTUKaSIbHOM PacCTOAHUN MeXAy TPo/iesaMn ¢c=25 cm

MOMEeHT ToKa, a-KM, 4151 a/llOMUHMEBbIX LUMH PasMepom, MM

A3 1 30x3 [ 40x3 | 50x3 | 60x4 | 80x5
M. % y
JonycTumblin ToK /g0, a
265 370 450 580 720 1 GID

Mpu ko 3@puuymnemnTr MowHc)CTU 0B?=0,5 (0,7)

6 B 7 6 8 (7 8 (8 10 (10 1 (12
( ) (893)) 12 (0 13 (&2) 14 glsg 17 %18;
8 14 (13) 15 é ; 17 (16) 19 (20) 23 (24)
14 (12) 17 (16) 19 (18) 21 (20) 24 (25) 29 (31)
17 (15) 20 (19) 23 (22) 25 (24) 29 (29) 34 (37)
20 (18) 24 (22) 27 (26) 29 (28) 34 (34) 40 (43)
22 (20) 27 (25) 31 (29) 33 (32) 38 (39) 46 (49)
25 (23) 30 (28) 35 (33) 37 (36) 43 (44) 52 (55)
28 (25) 34 (31) 38 (37) 41 (40) 48 (49) 57 (61)
31 (28) 37 (35) 42 (40) 45 (44) 53 (54) 63 (67)
34 (30) 41 (38) 46 (44) 50 (48) 58 (59) 69 (73)
37 (33) 44 (41) 50 (48) 54 (52) 62 (64) 74 (79)
39 (35) 48 (44) 54 (51) 58 (56) 67 (69) 80 (85)
42 (38) 51 (47) 58 (55) 62 (60) 72 (74) 91
45 (40) 54 (50) 62 (58) 66 (64) 77 (78) 92 298;
48 (43) 57 (53) 66 (62) 70 (68) 82 (83 97 (104)
50 (46) 61 (57) 69 (66) 74 (72) 86 (88 103 (110)
53 (48) 64 (60) 73 (70) 79 (76) 91 (93) 109 (116)
56 (51) 69 (63) 77 (73) 83 (80) 96 (98) 114 (122)

B@@mm\:wmmmmbbwwmmpn—‘
OUIOoOUIOUIOUIOUIOUIOUIOUTOUIO

MpumeyaHunsa: Fym C—38 CM [aHHble YyMeHbLUAOT B cpefHeM Ha B—7%,
a npH 0=450 Mmm— I-BS—

2. CoctaBsieHa no matepuanam ,,CnpaBoyHiKa Mo 3/1eKTPOyCTaHOBKaM  MPOMBbILL-
NEeHHbIX NpegnpusaTuiA™, 7. 1, 4. 1.

80 MM, a B KauyecTBe MOAMUTKU YeTbipe antoMUHUEBbIE LUK-
Hbl ceyeHmeM Kaxpgasd 5X100 MM W COOTBETCTBEHHO A/
KpaHoB C nojxsataMu — Kpyrnaf crtanb gnameTpom 60 mm
N fOBe a/lOMWHMEBbIE LWKWHbI cevyeHMem 5xHO0 mm  (cm.
puc. 18).

BennumHy 'notepu HanpsxXeHUs UHoOrga npuxoauTcs on-
pefensaTb HECKONIbKO pa3, A06MBaACh HYXXHbIX COOTHOLLEHWI
noTepb B 4YMTalOLEA W pacnpefennTeNlbHON KPaHOBbIX Ce-
TAX. pn 3TOM BapbUPYeTCA CeYeHWe TPOJISIeEB U MOAMUTOY-
HbIX LUMH, a TakXe AJ/IMHA TPOAelHbIX YYaCTKOB U KO/M4e
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CTBO MeCT noggsofja nuTaHus. OgHaKo 4acTo ygaya COmyT-
CTBYET Y€ C MepBOW WMAM BTOPOI MNOMbITKN.

BbiGop Tponnees. [WTaHUe 31EKTPONPUEMHNKOB
nepeMeLLatoLiMXcs  NOAbEMHO-TPAHCMOPTHLIX  YCTPOACTB —
KpaHOB, NepeAaToYHbIX TENEXEK W T. M. OCYLeCTBAAOT Npu
MOMOLLY TPO//EeB, MPeACTaBAOWMNX COBOM ronble MPOBOJ-
HUKW, CbeM TOKa C KOTOPbIX MPOWM3BOAMTCS CKONb3ALWMMU
TOKOCbEMHMKAMM.

Tponnen BbINOMHAKT NPEUMYLLECTBEHHO M3 CTann pas-
NUYHbIX npodunein (yronok, wWBennep, AByTaBp, KBagpaT).
Hanbonee pacnpocTpaHeHHbIM ABASETCA PaBHOGOKWIA Yro-
NOK, MpoKnafbiBaemblii Ha Tponneegepxatenax. Mpu 'nog-
NMTKE aIOMUHWMEBOW LUMHOM Ha CTa/lbHYK0 4acTb TPO/Jies
BO3rnaratoTcs TONbKO (PYHKLMN TOKOCbEMA, TaK KaK OCHOB-
HYI0 MPOBOAUMOCTbL CO34al0T MOAMUTOYHbIE LUWMHBLI, MPOKa-
[blBaeMble MapanfieNbHO KaxAoMy TPO/ie W npucoesu-
HAieMble K HEMY 3/1eKTpMYeCKN Yepe3 Kaxable 15 M.

Mpu BbIGOPE ceyeHWUs TPOJINEEB, OCOBEHHO NPW BONbLUNX
OAVHAX WX 3HAYUTENbHbIX TOKaxX, NPUXOAMTCA peLlaThb
BOMPOC O rpaHuuax npuMeHeHUs MOLMUTKK.

MockonbkKy Mo noanuTke OyAeT MNPOXOAMTb B CpefHEM
npnbnnsntenbHo 80% pacyeTHOro ToKa, TO YBENUYEHUe
CTaNbHOM YacT Tponfes He AacT OWYTMMbIX Pe3y/ibTaToB
WD YMEHbLUEHVNIO NOTepu HanpshkeHus. oatomy Hambonee
LieniecoobpasHo MPUMEHATb 'MOAMMTKY BO BCEX  CAy4asX,
Korga TpebyeTcsi Ce4YeHMe CTafbHOW 4YacTu TposneeB 60/b-
lwee, YeM yrosiok pasmepom 50x50x5 mm.

Korga gns Tponnees, Mo noTepe HanpsXXeHwWs, focraro-
YeH cTanbHOW Yronok ceyeHnem 50X50X5 mm, To Tponneu
BbINOSHAKT 6e3 MOANUTKM, a BO BCEX OCTas/IbHbIX Cly4Yasx—
C MOANWTKON. 3TO MO3BO/AET CO34aTb €AMHYI0O KOHCTPYKLMHO
KpaHOBbIX TPOJ//ieeB, B KOTOPbIX CTasbHas 4acTb, C KOTOPOi
OCYLLLeCTB/AETCA TOKOCHEM, ABNSETCA MOCTOSAAHHOW, a noj-
NnnTKa, NpokKiagbiBaeMas Mapasnfie/ibHO TPOJ/IeaM, ABIAETCA
MEepPeMEHHON N MEHSIeTCA B 3aBUCMMOCTM OT Harpysku u npo-
TSXKEHHOCTU TPOJI/IeeB.

B Tex cnyuyasx, Korga OXWAAlTCH BbICOKME Temnepary-
pbl OKpY>Katoulein cpeabl (70—80° C), Hanpumep B paiioHax
CKNagMpoBaHusa ropsayero Metanna, u yronok Ne 5 aensetcs
HEAOCTAaTOYHO YCTOMYMBLIM, MOXHO MPUHATL YrONOK Cceye-
Hvem 63Xx63X6, KOTOpblA B 60MblLUeiA Mepe MPOTUBOCTOMUT
AaedopMaumnam, BbI3BaHHbIM  MOBbILEHHON TemnepaTypoil
cpeabl.
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B T1a6n. 5 npueefeHbl AANTeNIbHO JOMYCTUMble Harpysku
NS HEKOTOPbIX CTanbHbIX NPotuneii, 06bIYHO NPUMEHSEMbIX
4NA Tposinees.

Tabnuuya b

[nnTenbHO [OMYCTUMbIE HarpysKu fisi HEKOTOPbIX
CTa/bHbIX Mpotnnen

Harpj 3ka, a
Ne npogwmns
Unn TUN penbca Pasmepbl, MM CeueHHe, MM nepemeHHbIf MOCTOSHHbIN
TOK TOK
Ctanb yrnosas
2,5 25X25x3 143 150 220
3 30X30X4 227 185 305
3,5 35X35X4 267 210 355
4 40X40x4 308 250 410
4 40X40X5 379 265 455
5 50X50X5 480 315 565
5 50X50X6 569 330 610
6 60X60X6 691 395 740
6 60X60X8 903 410 840
7,5 75X75X8 1150 520 1085
7,5 75X75X10 1410 540 1180
Weennepsl

5 50X37X4,5 693 370 735

8 80X43X5 1024 485 1045
10 100X48X5,3 1274 580 1275
14 140*52X6 1851 810 1780

PyaHW4YHble penbcChbl

7 65X50X25 885 390 —

8 65X54X25 1076 410 —
n 80,5X66X32 1431 510 —
15 91X76X37 1880 595 —
18 90X80X40 2307 710 —
24 107X92X51 3270 750 —

MpumeuvaHus: 1 Harpysku A3Hbl Npy NpedenbHO TemnepaType uvarpesa
70* C 1 TemnepaType OKpyxXatollero Bosgyxa £5° C.

2. CoctaBrnieHa no marepvanam ,,CnpaBovyHNKA 3/1EKTPUK/  MPOMbILLIEHHBIX MpPej-
npusTuii*, CocaHeproHsgat, 1954,

B nocnefHee Bpems MpeanpuvHMMAKOTCS MOMbITKU MpUMe-
HeHVWA B KayecTBe marepuana [Ana TPOJ/eeB crniaea anto-
MuHMS mMapku A[31, o6nagatoLlero, no cpaBHEHUIO C 00bIY-
HbIM  aflOMWHUEM, 3HAUYMTENIbHO 6OfblUeld  MexaHU4YecKow
npoYyHocTblo (20 Kr/MMr BMecTOo 7—12 Kr/mm2). 9neKTpo-
MPOBOLHOCTbL Y TAKOro CrnjaBa MeHblle, YeM Yy antoMUHUS,
npuMepHo Ha 12% (9NeKTpUYECKoe COMpOoTMBAEHME Ccnna-



Ba 0,325 oM-MMZ2LM), HO 3TO He MMEEeT peLlaloWero 3Have-
HWS Npn Bbibope Tponnees. Mcnonb3oBaHUe TakUX TPOJ/eeB
n36aBnsieT B OOMbLUIMHCTBE CAy4YaeB OT MPUMEHEHWS MOANU-
TOYHbIX WWH W, CNeA0BaTe/lbHO, YNpoLiaeT KOHCTPYKTUBHOE
NCMONHEHVE TPOJ/EEB.

OfHaKo Takue TPOanen HefoCTaTOYHO W3HOCOYCTONYMBSI
M ANA HUX TPEOYHTCA CKOJb3ALMEe TOKOCLEMHUKNM C 'Gallima-
Kamy M3 cneuuanbHbIX MaTepuanoB (Hanpumep, MeTaino-
rpaguT), KOTOpble Obl M3HALLIWBANM TPOAAEN U UCTUPATUCH
caMn B [OMycTUMBbIX npegenax. [MpeAcToaT WCNbITaHWS
ONbITHbIX 00pasL0B TaKWX TPO/IEEB B MPOMBILUAEHHBLIX YC-
NOBUSIX.

Bbi6op MOANMTOUYHBLIX WKUH. CeyeHne TPONNeeB wu
MUTAOWUX UX IMHWIA BbIOWpPAKOT MO pacyeTHOMY TOKY Ha-
FPY3K/ M NPOBEPSIOT Ha 'MOTEPH HANPSXKEHWS MPW MMKOBOM
TOKe.

Mpu NPOTSHKEHHbIX TPOANEAX U GOMAbLIMX MUKOBLIX TO-
Kax BO3HUKaeT Heob6XoAUMOCTb MO0 B CEKLMOHMPOBaHMU
TPONneeB, MM60 B MPUMEHEHUU TaK Ha3blBaEMON MOAMUTKM.

MoAMMTKY MOXHO BbIMO/IHATL ABYMS cCrnoco6amu:

1. ANOMVMHUWEBOI LUMHOWA (NeHTOIA), NpoKNagbliBaeMoW
napannenbHo W pagoM C TPONNEAMMU HEenocpeACTBEHHO Ha
TponneegepxaTensx.

2. Kabenem unm npoBoAOM, MPOK/afAblBaEMbIM B Tpybax
B BuUie LWeioB BAOMb TPOS/IEEB.

Mpu nepBoM cnocobe MOANUTKA MOAY4YaeTcs CMIOLIHOA K
Wwar MnoanuTKN SBNSETCS BEMMYMHOW MOCTOSHHOW W paBeH
06bIYHO 1,5 M, a MHOrAa pPacCTOAHWIO MeXAY KOHCTPYKUWs-
MW ANS KpenneHus TponneeB. Takas MOANUTKA ABNSETCA WH-
OYKUMOHHOW, MOCKO/IbKY MeXAy TPOAesiMU 1 NOANUTKamu,
PacrnosioXXeHHbIMA Ha HEKOTOPOM pacCTOSIHUKM OT TPOJI/IEEB,
MMeeT MeCcTO B3aMMOMHAYKLMA, KOTopas co3faeT AOMNOJHW-
TeNlbHOE peaKkTWBHOE COMPOTMB/IEHME KaK B TPOJiiesx, Tak
N B MOAMUTKe.

Mpu BTOpPOM crnocobe MoAnMTKa NosyyaeTcs CTyneH4aToil
N pacCTosiHME MeXAy TOouKamy MPUCOEAMHEHUS MOAMUTKM
K TpoNinesam, T. €. war 'MOAMUTKKX, ONpefenseTcs pacyeToMm.
Takas nognuTka fBAseTcA 0e3bIHAYKLMOHHON WM MPUMEHs-
eTCcA CpaBHUTE/NIbHO peaKo. PacueT ee CBOAWUTCS MO CyLLECTBY
K pa3buBKe TPONIIENHOW NUHWMM HA YYacTKuW, T. €. K onpefe-
NEHWI0 LWIAroB nognuTkn. MeToguka pacyeTa Takoi mognut-
Kn paccmoTtpeHa B [JI. 1]

Mpn nognutke nposojamu B Tpybe unu kabensmu 06-
Wwasi NPOBOAMMOCTb TPO/IEMHON NMHUKM CO3JaeTcs KOMOUHaA-
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UMei CTanbHOM YacTu Tponnes u 'moanutkv. MNpu aToM cne-
[yeT VMeTb B BUAY, YTO YEM MeHbLUe YWUCIO LIaroB MoanuT-
KN (MeHbLLE YUCNO TOYEK NPUCOEAUHEHUS MOAMUTKM K TPOJ-
nesm), TemMm 60/nble Heo6X04MMOe CeYeHWe MPOBOALOB MOA-
NUTKU, U Hao6opoT. Mo ycnoBusM yao6CcTBa MOHTaXa U
aKcnayaTauMm 4YMCo LIAroB MOAMWUTKUM He PeKOMeHAyeTcs
NpUHUMaTL 6osiee NATA W ANS OYeHb ASIMHHBIX TPOMNEAHbIX
NNHWIA — 60N1ee  BOCbMW.

Mpu (nognuTke LWKWHaMW ONpeaensoT TO MUHUMASIbHOE
NX CeyeHMWe, 'MpU KOTOPOM MNOTEPS HanpsHXKeHWUs B TPONeii-
HOW NUHWW He npeBbIWaeT JOMYCTUMOW BennYuHbl. C 3TOM
Lenbio HeobX0AUMO onpefennTb MaKCUMasbHY0 (MUKOBYHO)
Be/IMUMHY TOKa B TpoJiee, KOTopas MOXeT OblTb fONyLLeHa,
ncxoAs M3 pacnonaraemMoil 'motepyu HanpskeHus. pu aTom
MWKOBbLIA TOK ONpefenstoT AN NOAHOW AAWHBI TPONENHOMN

Ta6bnuua 6

AnnTenbHO fonycTMMble Harpysku gns LUnH
NPAMOYTro/ibHOro cevyeHusa

Pa3mepbl, MM MefHble LWMHbI |  ANOMUHKEBbIE LUWHDI CTa/lbHble LUMHBI
Harpysku, a
wmpun-  Ton- Pas- Har-
HF; wmHa 4KCM0 NOJIOC Ha NOMC nn tasy mep, py3Ka,
MM a
1 2 | 2
15 3 210 - 165 20x3 65/100
20 275 — 215 - 25x3 80/120
25 340 — 265 — 30x3 65/140
40x3  125/190
SO 4 475 — 365/370 — 50x3 155/230
40 625 —/1 090 480 —1/855 60x3 185/280
[nx*3
40 r 700/705 -/1 250 540/545 —/965 80x3  245/365
B0 830/870 —/1 525 665/670 —/1 180 90x3  275/410
100x3  305/460
20x4 70/115
50 6 955/960 —/1 700 740/745 —/1 315
60 112571 145 1740/1 990  870/880 1350/1 555  £5X4 85/140
80 1480/1 510 2110/2 630 1150/1 170 |630/2055 30X4  100/165
100 1810/1 875 2470/3245 1425/1455 1935/2515  40X4  130/220
60 8 1320/1 345 2 160/2485 1025/1 040 1680/1 810 50X4  165/270
80 1690/1 755 2620/3095 1320/1 355 2 040/2 400 60X4  165/325
100 2080/2 180 3060/3 810 1625/1 690 2 390/2 945 70X4  225/375
120 2400/2600 3400/4400 1900/2040 2650/3350 80X4  £60/430
90x4  290/480
100X4  325/535
60 10 1475/1 525 2560/2725 11551 180 2010/2 110
80 1900/1 990 3 100/3 510 1480/1 540 2 410/2735
100 2310/2 470 3610/4 325 1820/1 910 2 830/3 350
120 2650/2950 4 100/5000 2 070/2300 3200/3 900

MpumevaHuna: .1 B uncnauTtene Harpyska MpH MNepemMeHHOM TOKe, B 3Hame-
HaTene —npu NOCTOAHHOM.

2. Harpy3ku faHbl AN WWH NPU PacnonoXeHnn ,Ha pebpo*. MpH pacrnonoxeHmun
LML, .NNAWMA™ Harpy3ku cnegyeT YMeHbLWWTb HA 5% ANA  WWH WWPWUHOA Ao 60 nw
1 Ha B% ANS LWWMH LUMPUHOWA 60nee 60 L,

3. CocTaB/ieHa No maTepuanam .lMpaBun ycTpoiicTBa 31eKTPOyCTaHOBOK™®, [oc-
3Heprousgar, 1955,
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NUHUK, cYUTas OT TOYKM NUTaHWUA 00 Hambonee y[aneHHOro
KOHLA NTUHUN.

OnutenbHo fonycTUMble Harpysku A8 LWWH -NPUBELEHbI
B Tabn. 6.

CpaBHuBas 06a BapuaHTa NOAMNUTKNA, MOXHO Yb6eanTbCH,
4yTO NpU NOANUTKE WKHaMW (MHAYKUMOHHOM) pacxof anto-
MUHWA ByfeT npuMepHO Ha 25% 6onblue, HO MO KanuTab«
HbIM 3aTpaTtam W «MPOCTOTe BbIMOIHEHNS MOHTaXHbIX pPaboT
3TOT BapuaHT MMeeT npeumyllectBa nepes 6e3blHAYKLMOH-
HO noanuTKoin (MpoBodamMn WnM Kabensmu).

K 6e3blHAYKLUNOHHON noanunTke (Kabenem B Tpybax) pe-
KOMeHAyeTcs npuberaTb TOMLKO B TEX CAy4yasdx, Korfja nog-
NUTKa 1lOMWHUEBOWA NEHTOM 3HAYUTE/IbHO HEefoMCMO/b3yeT-
Ca N0 HarpeBy, YTO MOXET MMeTb MeCTO npu  6OMbLUON
ONMHE TPONNeNHOW fIMHUM WU OTHOCUTENIbHO  He6O/bLLOM
pac4yeTHOM TOKe.

3. AMMAPATYPA KPAHOBOI'O TOKOIMOABOAA

Mop annapaTypoil KpaHOBOro TOKOMNOABOAa MOHUMAIOT
TOKOCLEMHUKM W Tpofineegep)karenn. TOKOCbEMHUKW npej-
Ha3HayeHbl 4NA TOKOCbEMA C TPOJIJIEEB C LEb0 MUTAHUA
371eKTPO060pYyf0BaHUS KPaHOB, a Tpoa/eefdepXarennm — ans
KpenjeHns TPOJIJIEEB.

AnnapaTbl KpaHOBOI0 TOKOMOABOAA WM3roToBAAET 6eHaep-
CKWA 3aBOJ «dneKTpoannapaTypa».

OTu annapaTbl, MO Marepuanam 3aBOfa-W3roTOBUTENS,
paccyuTaHbl AN KPaHOBbIX CeTeli MepeMEHHOro W NOCTOSH-
HOro Toka HanpsxeHvem 0 500 B U1 HA HOMUWHaNbHbIE TOKU
fo 1000 a pans paboTbl nNpu TemnepaType OKpPYy>Katollero
Bo3gyxa ot +70 po —40°C. 3TK annapartbl He npefgHasHa-
ueHbl AN paboTbl B cpede, COAepXXallell eakue rasbl, Mblb,
M napbl, paspyliatmolmne meTanibl U M30NAUUIO, a TakXe
BO B3pbIBOOMACHON cpefe.

AnnapaTbl KpaHOBOro TOKOMOABOZa MOrYT YycCTaHaB/u-
BaTbCA KakK BHYTPM MOMELLEeHWIA, TaK M Ha HapyXHbIX ycCTa-
HOBKax.

AnnapaTtbl paccYuTaHbl Ha HOpPManbHYK paboTy npu Be-
POATHLIX  MOMEPeYHbIX  KOonebaHWAX  MOCTOBbIX  Kpa-
HOB +25 MM.

PaccTosHMA MexXAy TOKOBEAYLWUMWU 4acTaAMU pasHbIX
(ha3, a TakxKe MexJy TOKOBefyWWMU W 3a3eM/IEHHbIMU Ya-
CTAMU TPO/NEEB AOMKHbI ObITb He MeHee 30 MMm. Mcxoas u3
3TUX YCNOBUIA, pacCTOsHWUE, MEXAY ABVKYLMMUCA W Heno-
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[ABVKHBIMU 4acTAMM KPaHOBOr0 TOKOMOABOAA, HaXOAALLUXCS
nog HanpsKeHuem, AOMKHO OblTb He MeHee 55 mm (25+
+30 MMm). TpaKTUYECKM 3TWU pPaccTosHMA "NpUHUMaKOT 60/b-
LUUMMK.

OO6bIYHO NPUMEHSEMbIE LLEXOBbIE TOKOCHEMHUKM W TPO-
neefgep>aTenn npuBefeHbl B Tabn. 7 m 8 n Ha puc. 6 n 7.

Tab nuya 7
TOKOCBbEMHUKN
Donyctu- Pa3MmeHbl, MM
Tun MbIA TOK, Macca, ke

[ANnA rnaBHbIX KpPaHOBbIX TPOJ/1eeB
L na BHYTpeHHe# ycTaHoBku (puc. 6, c)

TK-9A-1 500 30 280 338
TK-9A-2 300 323
TK-9A-3 200 310
TK-9A-1M 500 338
TK-9A-2M 300 323
TK-9A-3M 200 310
TK-3B-1 1000 15 380 376
TK-3B-1M 1000 376

[ na Hapy>KHO ycTaHoBKM (puc. 6, 6)
TKH-9A-1 500 106 280 338
TKH-9A-2 300 323
TKH-9A-3 200 310
TKH-3B-1 1000 81 380 376

[ BHYTPUKPaAHOBbLIX TPOJIIEEB

[ na BHyTpeHHell ycTaHoBka (puc. 6, €)
TK-11B-1 100 - 130
TK-11B-2 300 - 230 -
TK-11B-1M 100 - 130 -
TK-11B-2M 300 — 230 —

L ns Hapy>kHON ycTaHoBku (puc. 6, T)
TKH-11B-1 | 100 | — 1130 | — |
TKH-11B-2 [ 300 | — l230 | — 1|

MpumeyaHma: |. TOKOCbEMHUKW AN BHYTPEHHeW YCTaHOBKM

C MHAEKCOM M npegHasHaueHbl 4151 METaypruyecKmx LexoB.
2. BHYTPVKpa30Bble TOKOCHEMHUKM MPUMEHSIOT TaKXe 415 TNaB-
HbIX KPaHOBbLIX TPO/NEeB Npu Mexay(asoBbiX PaccTosHUsX 140 MM.

Puc. 6. TOKOCbEMHUKMN.

a—/[191 TNaBHbIX KPaHOBbIX TPO//IEEB BHYTPEHHE YCTAHOBKW; 6 —TO e HapyX-
HO' YCTAaHOBKW; B — BKYTPUKPAHOBbIE /18 BHYTPEHHWX YCTaHOBOK; £—TO e
NS HAPYXXHBIX YCTaHOBOK™
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Haunbonee yacto 418 BHYTPEHHUX YCTAHOBOK NPUMEHSAIOT
TOKOCbeMHMKU Tuna TK-9A-M u Tponneepep)xatenu tuna
OT-2E-M, a gna HapyXHbIX YCTaHOBOK — TOKOCLEMHUKU TH-
na TKH-9A wn Tponneegepxatenu tuna OATH-2A.

TOKOCbEMHUKN. TOKOCLEMHUKM MOCTABAAKOTCA KOM-
MIEKTHO C KpaHamu. OHU cnyXaTt Ana BEpPXHEro TOKOCbema

63

Puc. 7. Tponneefepxarenu.
a—Tuna ATH-2A-1; 6 —Tuna AT-2LN-1M; B — TH-
na Y1232M™,

I TNaBHbIX KPaHOBbIX TPOJ/IEeB, PACNONOXEHHbIX BAOMb Le-
Xa. [leTanbio TOKOCLEMHMWKA, CAYXalleid B KayecTBe CKOflb-
3LLero KOHTaKTa, AB/ASETCA CMEHHbIA YyryHHbIA 6alimak
¢ maccoit 15—23 «r.

TOKOCHEMHMKN UMEKOT BO3MOXHOCTb HEKOTOPOro nepe-
MELLEHMS B BEPTUKaNbHOW W TFOPU30HTaNbHOW MAOCKOCTAX,
4YTO Heo6X0AMMO A5 KOMMEeHcauuu K3Hoca MOAKPaHOBbIX
nyTeit (penbcoBoro wnm 6pyckoBoro tuna). M3Hoc nogkpa-
HOBbIX MyTel MMeeT MeCTO KaK Mo BbiCOTe, TaK M CO CTOpO-
Hbl GOKOBbLIX rpaHeil. Kpome TOro, ckasblBaeTcs HekoTopas
HensbexKHas KpuBM3HA MOAKPAHOBbLIX MYTEA WM WU3HOC XOA0-
BbIX KOfec (CckatoB) KpaHa. CrnefyT umeTb B BUAY, UYTO WH-
TEHCUBHOCTb paboTbl HEKOTOPbIX KPaHOB, Hanpumep KpaHoB
C .nogxeatamy Ha cknafe 6/OMWUHIA, JOCTUraeT Ha OTAesb-
HbIX yyacTkax uLexa Ao 1000 npoxofoB B CyTKW. [Mo3aTomy
LWapHMPHAA KOHCTPYKLUUA TOKOCHEMHWUKOB ABNSETCA HEeOOXO-
30



Ta6bnuya 8

Tponneegepxatenu Ans rnaBHbIX
KpaHOBbIX Tposnsnees (puc. 7)

Jonyctumasn
Tun Harpyska, Macca, Kr
a (KN

Ons BHYyTpeHHel ycTaHOBKM
KOHCONbHOro Tuna (puc. 7, 6)

AT-24-1 900 (90) 5
OT-2U1-1M

NT-2E 1200 (120)
LT-2E-M

ONs BHYTpeHHel yCTaHOBKMY
ONOPHOro Tuna

AOT-2A-1 3000 (300) 4

NT-2A-2 5

OT-2A-1M 4

NT-2A-2M 5
Onsg HapyXHOW YyCTaHOBKM

(puc. 7, a)
[OTH-2A-1 13000 (300) | 5
NTH-2A-2 | |

[TpumeyaHue. TponneeaepxaTenn Ansi BHyT-
peHHeli YCTaHOBKMN C MHAEKCOM M npefHasHayeHbl AN
MeTa/INypPruyecknx LiexoB.

OMMONA. TOKOCBEMHUKM paccumTaHbl Ha .HOPMaNbHYH paboTy
NPy 3HAKOMEepPMEHHOW MeXaHUYecKoil Harpyske (mpu nepe-
MeHe HampaB/eHUs [ABWKEHMS KpaHa) C 4acTOTOW BK/KOYe-
HWIA 0o 720 B vac.

[JonyckaeTcs napannenbHas paboTa ABYX TOKOCLEMHMU-
KOB Ha OfHOM Tposnee. NMpu 3TOM CHMMAaEMbIi OOLMIA TOK
onpeaensoT Kak CymMMy TOKOB 060MX TOKCLEMHUKOB C KO3(-
tuumeHTom 0,8, yUuTbIBAIOWMM UX HEOAMHAKOBYHO Harpysky.

JT0 6blBaeT HE06XOAUMO ANS HAfEeXHOCTU TOKOCbeMA,
Korfa TPO/fien pacnofioKeHbl Ha HapyXHbIX YCTaHOBKax W
NMeeTCs OMacHOCTb 06nefeHeHUs Tponnees (Hanpumep, Ha
LUMXTOBbIX [BOpPaxX MapTEeHOBCKWMX LeX0B). WMHorga B 3Tux
cnydasax NPUMEHSIOT creyunanbHble 3neKTpuYeckme nogorpe-
BaloLMe YCTPOWCTBA, 3aKPEnjeHHble Ha TOKOCHEMHUKAX U
npenaTcTBytoLMe 06pa3oBaHNi0 NbAa Ha TPOMIEAX UM OCY-
WeCTBAAKOLWME NIaBKY rononega.
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KoahhMUMeHTbl M3MEHEHNS TOKOBBIX Harpy3oK Ha TOKO-
CbEMHVKM B 3aBUCMMOCTM OT TeMMepaTypbl OKpYXXatoLlyei
Cpefibl NPUBEAEHbI HUXE:

TemnepaTypa OKpy-
xatowel cpegbl, +°C KO 15 20 25 30 35 40 45 50 55 60 65 70
Koatbpmument . . . 1,361,30 1,241,19 1,13 1.05 1,0 0,93 0,810.79 0,72 0,65 ),58

TponneepepxaTenu. Tponneegepxarenn npegHas-
HayeHbl A8 KpenjeHus TPON/ieeB B BePTUKaNbLHOW NOCKO-
cTn. TponneefepxaTenu 'MpUrogHbl AN8 NPOKNagKW TPon-
NeeB M3 PasnnyHbIX MNpoduneii NPOKaTHOM CTanu: Yroska,
WwBennepa, AByTaBpa, penbca, KBagpaTta u ap.

KoHCTpyKLmMs Tponneefepxxatenen 06ecneynBaet BO3MOX-
HOCTb CBOOGOAHOr0 MPOAONLHOrO MepeMeLLeHns TpoJsiees
B npegenax 30 MM -Mpu TemnepaTypHbIX WM3MEHEHUSX WX
L/IVHBI.

HeToYHOCTb YCTAHOBKM TPOJINIEEB OTHOCUTENIbHO TOKOCHEM-
HVWKOB B BEPTUKaNbHOW MIOCKOCTW AOMYyCcKaeTcs B npepenax
+20 MM, a B rOpWM3OHTa/IbHOM MNOCKOCTU OTK/IOHEHME OT
OCHOBHbIX OCeli TPON/EEB He AO0/MKHO npeBblwaTe £10 MM.
Tponnen KpenaT K AepXaTentd C MOMOLLbI0 CKO6bl C ha-
COHHbIM BbIPE30M, MNPefYyCMOTPEHHbIM [A/15  MPUBapPEeHHO
K TPOMMel0 LWMOHKA W3 KPYraoro CcraibHOro npyTKa.
Takoii cnocob KpenneHns TPosies ABASETCA He OYeHb yaau-
HbIM, TaK Kak TpO/fieli HenaoTHO NIeXUT B Npopesn CKOObI
M 13-3a 3TOr0 nepekawlmeaetcsa. [M03ToMy MHOrAa NPUXOLMUT-
ca npuBapueaTb Tponneil K ckobe, 4TO NuWaeT TPOAIen
CBOOGOAHOr0 MepeMeLleHns npu U3MeHeHUsAX TemnepaTypsbl
OKpY>XalLleidn cpedbl ¥ NPUBOAUT K Mepefadve Hexenatesb-
HbIX YCWIWIA Ha W30MATOPbl TPO/eeaepXKaTenei.

CnabblM MecTOM Yy TponneefepaTeneid, 0CO6EHHO KOH-
COMbHOro TMna (pwuc. 7,6), ABNAKOTCA U30MALUOHHBLIE BTY/KU.
3TN BTYNKN HELOCTaTOYHO YCTOWUMBbLI NPOTUB MEXaHUYECKMX
Harpy3oK, KonebaHuii Temnepatypbl W Hanuums Bnaru. lo-
3TOMY 4acTO MPOMCXOAUT MAcCOBOE pasMSAryeHme BTYNOK W,
KaK CnefcTBue, BOSHUKAKOT 3aMblKaHUA Ha 3eMJIt0.

BTyNKU [OMKHbI ObITb 31EKTPUYECKM MPOYHBbIMU U Me-
XaHWYECKN HafeXHbIMU C TeM, YTOObI B YC/IOBUAX MOBbILLIEH-
HOIM BMOpaLUM WM Y[apHbIX Harpy3oK, CO3[aBaeMbiX KpaHOM
N TOKOCbEMHUKaMW, TpoOjeefepXaTtenn He BbIXOAWAU W3
CTPOA ,M0 NPUYMHE HEJOCTATOUHON TEePMMUYECKON YCTOWYMBO-
CTW M30MIALMOHHBIX BTY/OK.

Mpegnonaraetcs, 4to B OyfylleM 3aBOLOM-WM3rOTOBUTE-
nem OyfeT pacCMOTPeHa KOHCTPYKLMS Tpo/nneefepxarenu
B CTOPOHY ee Yy/yulleHus.
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MpepfcTaBnseTcs, UTO Tponeedep)atesb AO/MKEH ObiTb
NpuUrogHsiM Ana paboTbl He TOMLKO MNpU TemnepaType OKpy-
Xatwowen cpegbl +70°-:— 10°C, HO M JONYCKaTb MECTHbIi
Nnepuoanyecknii HarpeB OT Ny4YucToli aHeprum o +100° C.

Ocob6eHHO HebnaronpuATHbI yCnoBuMs paboTbl Tposee-
fepxaTeneil B MeTaNypruyeckux Lexax, rae KpaHbl € TA-
XenbIM peXxMmMoMm paboTbl HenpepbiBHO Y4YacTBYKOT B TEXHO-
NOrM4YyecKoM npoLecce Npov3BOACTBA B Cpefe, HaCbILLEeHHON
TOKONPOBOASLLEA 1 abpa3vBHO Mblbl0 MPU  MOBbILEHHOW
TemnepaType OKpYXaloLleid cpegbl.

Mo 3aBOACKUM fAaHHbIM, Hanpumep, B paiioHe pacnono-
XXEHWA TPOJeeB A5 CAUTKOMOAAauu, PacrnooXKeHHbIX Ha pac-
CTOSIHUM OKO/10 6 M OT OCW MNyTW NNaThopM, ANs pasrpysku
CNUTKOB JaXke B 3MMHee Bpems Habnwofaetca TemnepaTtypa
83—85° C (npu Temnepatype cnumtkoB 930—950° C). Bpems
pasrpysku 15—20 MuH. Tpu OTCYTCTBMM Pas3rpysku cauT-
KOB TemnepaTtypa TponneeB 25—27° C. B 3Tux YyCnoBusix
M30NSILUOHHbIE BTYNKW Tponneegepxartenein tuna AT-2E-M
EHOPMA/IbHOrO0 WCMOJIHEHUA, BbIMOMHEHHbIE U3 MONUITWU/IEHA,
fjonyckatowero pabouyyto Temnepatypy go +70° C, aBas0T-
XA HeHafLeXHbIMU.

BTynkn Ans aHafoOrMuHbIX fepxxaTefeid, HO B Tponuye-
CKOM WCMOJIHEHUW, BbINO/HEHHbIE U3 MWKAHWUTA, BblLEPXKU-
BalOT pabouyto Temnepatypy +130° C. lMpu BTynKax, Bbl-
MOSIHEHHbIX HAa OA4HOM M3 3aBOJOB, W3 MPECCOBAHHOIO BO-
NOKWUTa 3a rog paboTbl M3-3a MeXaHU4YeCcKoro paspyLueHus
BbILWAO M3 CTPOA BCero 12 BTYNOK M3 06LIEro Konuyectsa
YCTaHOB/eHHbIX BTyMoK 5000 wr.

Ho faHHbIM pAga MeTa/lypruyecknx 3aBOf0B, BbIXOA U3
CTPOS U30NATOPOB TPOA/eefepXaTeneil pocTuraeT B rofg
15% o06Llero KoAM4YecTBa YCTAHOBMEHHbIX W30NSTOPOB.
B OCHOBHOM 3TO NMPOMCXOAUT MO MPUYMHAM paspyLLeHns ap-
MUPOBKN M30/MIATOPOB OT 3HAKOMEPEMEHHbIX HarpysokK u
TemMnepaTypHbIX KonebaHuil. Bpems, Heobxoammoe Ansa 3a-
MeHbl OHOro mnsonaTtopa, coctasnser 0,25—15 u.

UucTka M3019TOPOB TposneefdepxaTtesieil nNpousBoauTcs
B roj B Lexax:

NPOKaTHbIX— 1—2 pasa;

MapTeHOBCKUX — 4—b5 pas;

JOMEHHbIX — 25—35 pas.

3ameHa MOBPEeX/AEHHOro TPO/NeeiepXXaTeny Ha rnaBHbIX
TPONNesX COMpsKeHa C GOMbLUMMU TEXHONOTUYECKUMU 3a-
TPYAHEHUSMU, TaK KaK npu 3TOM TpebyeTcs OTKIOUeHMe
OfIHOTO M3 PabouMx Y4acCTKOB TpO/sieeB. Haunyywwum Tpon-
3—1572 33



B)

Puc. 8. B3anmHOoe pacnonioxeHuwe Tponneefepxatenm U TOKOCHEMHUKA,

a—npu Tponneegepxatensx Ttuna AT-2MM-M; 6—r|p14 TponneefepKaTensax Tuina
, e —npu Tponneefepxatensx Ha TponneiHbIx usonatopax > 2820, | —vo-
KOCbEMHUK; 2 — Tposifieefepxatenb; 3 —TPOoen.
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nécAcp>Xarenem 6bin 6bl, NO-BUAMMOMY, Tponneeaepxartellb,
BbIMO/IHEHHbIA Ha 6a3e OMNOPHbLIX W30M1ATOPOB (Hanpumep,
TMna O®d), Tak Kak OHM paboTaloT Ha CXKaThe U He MMEKT
KanpusHbIX W30ASILUOHHBLIX BTYNOK. OAHako npu npumeHe-
HUM TaKUX WU30MSTOPOB HECKO/IbKO YBENUYMBAIOTCA MEXAy-
(ha30Bble PaccTOSHUA MeXAY TPOSIIeAMU U B LENOM KOHCT-
PYKUMSt AN KPEenjeHus TPONneeB CTaHOBMTCA 6Gonee meTan-
NOEMKOIA.

B3aumHoe pacnonoxeHue Tponneefepxxatenein u TOKO-
CbEMHMKOB MNOKa3aHO Ha puc. 8.

Mmetolieecs Ha HEKOTOPbLIX CTapbiX 3aBofdax KpenseHue
TPON/JEEB C MOMOLBID AEpeBAHHbLIX WU30MATOPOB He MOXET
ObITb PEKOMEHAOBAHO BC/ELACTBME HU3KUX AUINEKTPUYECKUX
CBOWCTB M HEAOCTaTOYHOM TepMOCTOMKOCTM TaKWX U30MATO-
POB.

4. KOHCTPYKUWMN ANA KPEMJIEHNA TPOJIJIEEB

KOHCTpYKLUMU 15 KpenneHWs TPOJJIees, U3roToBAsSeMble
3aBofamun [NaB3neKTPOMOHTaXa, pacCUMTaHbl Ha BHYTPEH-
HIOIO M HApYXXHYI YCTAHOBKMW Ha >Xene306eTOHHbIX UM Me-
TanInM4yeckmx nofgkpaHoBbix 6ankax (Tabn. 9). B 3TUX KOH-
CTPYKUMAX NPUMEHEHbI Tponneegepxarenu TUNOB
OTH-2A-1—pans  HapyXHoW ycTaHoBku, AT-2U-1M —
[ANA BHYTPEHHEl YCTaHOBKM M Y1232M— ana KpaH-6anok
npu BHYTPEHHel ycTaHoBKe (puc. 9).

TponneiHble KOHCTPYKUUM SBASIOTCH e€4UHbIMU U He 3a-
BUCAT OT (POPMbl MOAKPAHOBLIX 6anok. s MNOCTOAHHOrO
TOKa (gBa Monkca) MNPUMEHAKOT Te XKe KOHCTPYKUWMK, 4TO
N ANns ‘nepeMeHHoro Toka (Tpu (hasbl), HO NPU 3TOM HUX-
HWIA TpoNnein He MPOKNAAbIBAlOT M HUXXHWE TPO/Needepa-
TeNW MOryT ObITb C KOHCTPYKLUMIA CHATbI. OTAeNbHblE TPOS-
neiiHble KOHCTPYKUUWM A1 MOCTOSIHHOTO TOKAa  3aBOACKUM
cnocobom WM3roToBAATb, MNO-BMAMMOMY, HeLenecoobpasHo,
TaK KakK KO/IMYEeCTBO KPAHOB Ha MOCTOAHHOM TOKe COCTaB-
naeT npumepHo 5% o06Wero KonuyecTtBa ycTaHaBAMBaEMbIX
KpPaHOB 1 faXe cpefu 3TOro CpaBHUTENbHO HeBOo/MbLIOr0 KO-
NNYecTBa KPaHOB MOCTOSIHHOIO TOKa MHOrMe KpaHbl (Ha-
npumep, K/eLeBble B OTAENEHUAX HarpeBaTeNbHbIX KOMOA-
LeB) TpebylT MPMMEHEHMSA CReyuanbHbiIX  TPONMENAHbIX
KOHCTPYKUWIA, KOTOPbIE B 3TOM C/lyYae M3roTOBAAIOT HA MOH-
Taxe.

Koraa OCHOBHbIe KpaHbl B LeXe MPUHATbI Ha MOCTOSHHOM
TOKe,' N0 3KCnyaTalMOHHbIM CO0OpaXeHUAM OCTaslbHble Kpa-
3* 35



Tabnuuya 9
KOHCTpYKUUM ANA KPersieHUs1 KPaHOBbIX TPOJI/IeEB



YCcTaHOBKa KOHCTPYKLMM Ha MOAKPAHOBbIX Gankax

Buz ycTaHOBKM

XK €1e306eT0 HHbIX
HapyxxHas
BHyTpeHHAs (4ns KpaH-
6an0KkK)
<H376

MeTaI/IN4eCKNX

H3bb

Tun Tponnee-
aepxarens

OTH-2A-1

Y1232M

Mpopon>keHne Tab6bn. 9

TuN KOHCTPYKLUK

npome-

CeKLm-

XYTOU-  oupoit
Hoit

K33b

K36b6
K37b

K33B6C

PekomeHayemble

Tponnem

®dopma H ce-
YeHve, MM,
mnm Ne

50X50X5
63X63X6
75X75X8

50X50X5

wB. Ne 8
ws. Ne 10
aByT. Ne 10

40X40X4

MpumeuaHue. K3BT3—TuN WNWILKA AN 3aKPENeHUs TPONMNEHbIX KPOULLTEAHOO Ha YKeNe306eTOHHbLIX MOAKPaHOBbIX 6asiKax.

Mognun-
TouHas
anomu-
HuneBas
LMHa

Pasmep,
MM

30X4
40X5
50X5
60X6
80X6
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Puc. 9. TponneiiHbie

a — /15 MOCTOBbIX KpaHOB — KOHCTPYKuun K336 n K33BC ¢ TponneegepxsTe
B — A1 HAamMo/NbHbIX TefexeK — KOHCTpyKumn K356 un

xatenamu AOT-21-1M;
6an04HbIX KpaHOB — KOHCTpPYKUMn K376 C TpcnneegepxatensvMn Y1232 (ansa
(onsa  MeTannMuyeckmx NOAKPaHoBbIX 6anok); / — KOHCTPYK



tiB-

o) 9

KOHCTPYKLMN.
namm OTH-2A-1; 6 —To Xe K346 n K34BC c Tposnneepep-
K356C ¢ Tponneegepxartenamu AT-2U-1IM; r —pana ofHoO-
ene3o6eTOHHbIX MOAKPaHOBbLIX 6anok); 4 —To e K36b
LHSA MPOMeXyTo4Hasa: 2—TO e CeKLMOHHas.

39



Hbl MHOTfa TakXe NPUHUMAKOT Ha NOCTOAHHOM TOKe. B 3Tux
cnyvasx uenecoobpasHo pagu 3KOHOMUW 06YCNOBUTbL B 3a-
Kase [ABYXMO/IIOCHOE WCMONHEHWE TPOENHbLIX KOHCTPYKLWA.

M3BECTHbI Ccny4yaun, Korga a/MeKTpUKM-akcnayaraluoHHK-
K1 TpebyloT, He3aBUCHMO OT poja ToKa ABurateneil KpaHos,
yTobbl annapatypa ynpasfeHWs KpaHa nuTanacb MOCTOSH-
HbIM TOKOM 4epe3 [0MofHUTeNbHbIe Tponsien. Cneayet oTMme-
TUTb, YTO YCTPOWCTBO LOMNOMHUTENbHbLIX TPOIEEB YCNOXKHSA-
eT YCTaHOBKY W He TpebyeTca MO YCNOBMAM MOTEPU Hanps-
XEeHUA. YBeNMYeHHble MOTEPU HanpsHXKEHUS, BO3HUKaOLLMe
npyv nycke HamboNbLIUX ABUraTenei, Kak npasuio, He npe-
BOCXOAAT AonycTuMbIX npegenos (15%), Ha 4TO M paccuu-
TaHa annapartypa ynpaBfieHus KpaHoMm. [l KpaHOB mnepe-
MEHHOro TOKa C LUensMun yrpaBfieHNWs Ha MOCTOSAHHOM TOKe
MCTOYHWUK MOCTOAHHOINO TOKA YCTaHaBNMBaeTCA OObIYHO Ha
camMoM KpaHe.

TponneiiHble KOHCTPYKUMM (B YacTu Tposneefepxarens
M CamMoil KOHCTPYKLMM) paccyuTaHbl Ha BECOBble Harpysku
Ha Kaxayt ¢asy (unu 'nontoc) tponnes fo 900 mnam 1200 H*
(nnn 90—120 KIM) npu Tponneedep)kaTensix COOTBETCTBEHHO™
Tmnos AT-2W-1M wnn OT-2E-M un 3000 H (300 kIM) npm
Tponneegepxatenax tuna ATH-2A-1. lpu 3TOM Mony4vaer-
€, 4TO KOHCTPYKUMW C TpoNfeefepxarTenaimm  TUMOB-
OT-21-1M un OT-2E-M MoryT ObiTb pPeKOMeHJO0BaHbl A/
NPOKNagKN TPONNeeB cevyeHmem [0 63X63X6 MM, a KOH-
cTpykumn tuna OTH-2A-1 — ceyeHvem po asytaspa Ne 10.

KOHCTpyKUMW ANa KpenneHus TPOJINeeB W3roTOBAAKOTCS:
[BYX BUJOB: MPOMEXYTOUYHbIE — C OLHUM KOMM/IEKTOM TPOJI-
NeefiepXxateneinl U CEKUMOHHble— C ABYMSA KOMMJEKTamu
Tponneegepxarenen. CeKLUMOHHblE KOHCTPYKUUKM YyCTaHaB-
NNBAIOT B MeCTax CEKLWOHWPOBaHWUSA TPONNEEB Tak, 4TOObI
no o6e CTOPOHbI BO3AYLUIHOrO 3a30pa HaxXoAWNCA KOMMNEKT
Tponneegepxarenein. 3ITO He0OXOAMMO AN COXpaHEHUs
NPSAMONUHERHOCTM TPOAJIeeB B MecTax Ux paspbiBa. [1pu aToM
Kpasi KOHTaKTHO MOBEPXHOCTU TPO/eeB B MecTax BO3AyLu-
HOro 3a3opa [O0MXHbl BbITb 3aKpyraeHbl A/18 BO3MOXHOCTM
6ecnpensATCTBEHHOro NepemMeLLeHns TOKOCLEMHUKOB N0 TPON-
neam.

B TponneliHbIX KOHCTPYKLMAX MPUHATLI TPU paccTosHUs
mexgay hasamm (nontocamm): 250 MM - -419 BHYTPEHHUX
myCTaHOBOK, 450 MM — /11 Hapy>XHbIX YCTaHOBOK, a TakKXe
ONA BHYTPEHHUX YCTaHOBOK B CiAy4yasX HaJMyuMs MOBbILLIEH-

* 34ecb W fanee cuna BblpaXeHa . HbOTOHaxX (KI) B OTAMuMe OT
maccbl (kr). Bcrogy npuHsATto, yto J KM= 10 H.

40



HbIX TpeboBaHMI HO ycnoBusM cpedbl U 140 MM 1S KpaH-
6anok (04HO06aNI0UYHbIX KpPaHOB). JTW pacCTOAHWSA B OCHOB-
HOM OnpejeneHbl, UCXOAA W3 TUMOB W PasMepoB NPUMEHEH-
HbIX TpONeefepxaTene N TOKOCLEMHUKOB, a Takxe cobio-
[EeHNS HeOoOXOAUMbIX PacCTOSHUIA MeXAYy TOKOBeLYLLUM
4acTAMM W 3a3eMJIEHHBIMU 3/IEMEHTaMW KOHCTPYKLMA. Tpu
3TOM Y4YMTHIBAIOT TakKXe AO0MNYCKW, CBfi3aHHble C paboTol
KpaHOB M BO3MOXHbIMW  OTCTYMMEHUAMM OT  MpOoeKTa
B CTPOMTENbHOW YacTu 3[aHuA.

B TponneliHbIX KOHCTPYKUMAX C MCXKAYy(Da3oBbIMU pac-
cTosiHuAMKM 250 MM, o6ecrneymBaroTca PacCTOSAHWA OT [ABU-
Xyuierocs falimaka [0 3a3eMEHHbIX 4acTeil No ropu3oH-
Tann O MM 1 BepTuKanm 1 mm.

TponneiHble KOHCTPYK-

UMM BbIMOSIHEHbI TaK, 4TO

MO3BONIAKOT  OCYLLECTBAATH

KpenneHue TPONJIEEB Kak

C MOANWUTKOR, Tak u 6e3s

Hee. Mpy HanMuum nognNuT-

KM NOAMUTOYHYI  LUUHY

(neHTy)  yKpennswT  Ha

06Lnx nsonaTopax

Tponnesmu  (puc.  10). 2" 7
Mpn 3Tom LWKWHY npucoe- n . & n
OVHAIOT K TPONifel  Ha S les)
KaXX4oi onope MM Mex-

[y onopamu.

dneKTpnyeckas uenb )
Mexzy alloMUHUEBON noj- o~ o’
MUTOYHON LUMHOW W CTanb- U— IE5rmmmeaht
HbIM TpoO/fieeM Cco3jaeTca B)

OPM  NOMOLLM  NEPEXOAHbIX
cTanealOMUHMEBBLIX  Mfa-
HOK, NpuBapuBaeMbIX C 0f-
HOA CTOPOHbI K TPOSEtO,
a C Apyroi — K noanuTouy-

Puc. 10. KpenneHve noOANUTOYHBIX
WUMH 4NSA TPOnJees.

a— Ha TposifieefiepxaTenie  Tuna
AOT-21-M; 6 —Ha Tponneefepxartene Tu-
na ATH-2A-1; B —Ha TpPoONIeiHOM Un30-
natope Ne 2820; / —Toonncegepxarenb;
2 —Tponneit; 3 — noagnuToumnas  anioM-

HueBas LUMHa.
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HOW LKHe. PacCcTosHMA B CBETY MEXAY CTa/lbHOM 4YacTbio
TPOASes W NOAMNUTOYHON LUMHOM PeKOMEeHAyeTCs MPUHMMATb
B -npegenax 25—50 MM, TaK KaK YKnagka MOAMUTOYHOM
LUMHBbI BMNIOTHYIO K TPOAMEK YBE/IMUMBAET MNOTEPIO Hanps-
XeHnna Ha 25—30%.

YpnaneHne NOANUTOYHON LUMHBI HA paccTosiHue, 6onbluee
Yem 25 MM, He3HauMTe/IbHO YMeHblUaeT MOTEPH Hanpsxe-
Hus (2 4%), nosatomy OGofbllee ee ydaneHue OT Tponses
He NpakTUKyeTcs.

Puc. 11. BapuaHTbl yCTaHOBKW TPOJIES.

a— «efKoi»; 6 —ocTpuemM BBepxX; B — MONKOW BBepx; / — Tponneii:
2 — TOKOCBbEMHMUK.

MoANUTOYHbIE LWWHBI O1A TPOJIEEB MOCTOAHHOIO TOKa
MOXHO YKPen/faTb HernocpefiCTBEHHO Ha TPOJIIEAX.

B npefenax KpanHWX pPeMOHTHbIX Y4aCTKOB HeBG0/bLION
A/MHbI NOAMUTOYHbIE LWIWHLI MOTYT He MpPOKMafblBaThCH,
a nposoja unM Kabenu 6e3bIHAYKUWOHHON MOAMUTKU — He
npucoeauHATLCA. Tponien K3 YrnoBo cTanu MOryT ObiTh
pacnofioXeHbl Ha TponneefepxaTensax no OAHOMY W3 Ba-
pnaHTOB, MpuUBeAEHHbLIX Ha puc. 11

YcTaHOBKa Tponnees «enkov» (puc. 11,c) noutm He
NPUMEHSETCA, NOTOMY YTO BEPLUMHA Yronka 6bICTPO (B Te-
yeHne 2—3 neT) wucTupaeTcs 6GalMakOM TOKOCbEMHMKA.

YcTaHOBKa TposneeB ocTpuem Beepx (puc. 11,6) npume-
HAETCA ANA HapYXXHbIX YCTAHOBOK, MOCKO/IbKY OHW Jyylle
NPOTUBOCTOAT 06/1€EHEHNIO.

OO6LWKMM HeaoCTaTKOM YCTAHOBKM TPOA/eeB Mo puc. 11,cu
6 ABNAETCA MOBbILEHHBIA WM3HOC 6GalIMakoB TOKOCbEMHMKA.



TaK KakK OHM NepemeLLatOTCs MO OCTPUKO Tposines. Mcxopns
M3 TOro, YTO BENNYUHBI TOKOBbLIX HArpy30K Ha KOHTaKTHble
COefMHEeHNs MNPONOpUMOHa/bHbl KOHTAKTHbIM  [AB/IEHUAM,
NnosyyvyaeTcd, 4YTO MPUM TOKOCbeEME C OCTPUSA MOXHO MPUHU-
MaTb 060fblLIVe TOKOBble Harpysku, 4Y4em npy TOKOCbeMe
¢ nnockocTu. OfHaKO AN9 CKOMb3fLLero KOHTakTa cnegyet
YUUTbIBaTh TaKXe W YCNoBUS KOMMYyTauuu. O4eBUHO, 4TO
nepemelleHne GalimMmaka TOKOCbEMHMKA MO MIOCKOCTU TPOS-
nes npoucxoamT 6onee CrOKOWHO, YeM MO pebpy Tposnes,
N M3HOC GalimMakoB Mpu 3Tom 6Gonee paBHOMepeH. lMoatomy
Haunyywmm cnocoboM YCTaHOBKW TPONNEEB B 3aKpbITbIX
uexax fBNfeTcs ycTaHoBka no puc. 11,8. B 3atom cnyuae
TOKOCLEM OCYLLECTBNAETCS C OONbLIel MAoWwagu v ycnoBums
paboTbl TPO/EeB M TOKOCHLEMHWKOB Y/yulleHbl (Tposnen
paboTatoT B TeyeHue 12—15 neT). Ansa TlpousBoAcTea, rae
MMeeTcs M30NALMOHHAA nNblib  (Hanpumep, KpemHuesas),
YCTAHOBKY TPOJ/ieeB cnefyet npuHATL no puc. 11,6.

5 TPOJIJTEN MOCTOBbIX KPAHOB

PaccmoTpeHbl LiexoBble TPO//EW, HaxoffAlWMecs BHe npe-
[leN0B KpaHa. 3T TPOen HasblBalOT FMaBHLIMU U OHU Cy-
XaTt ANnA nepefBudKeHUs MOCTa KpaHa BAOMb Lexa W nuta-
HWA BCeX fBWraTenei Ha KpaHe. Tposineu pacrnonaraloT Ha
NOAKPaHOBbLIX Gankax.

BHYyTpuKpaHOBble TPOfen, BXoAsWMe B KOMMAEKT 060-
PYLOBaHWA KpaHa, TakK Xe Kak W 31eKTpoobopynoBaHue ca-
MOro KpaHa, BKIHYas YCTaHOBKY TOKOCHbEMHWKOB, 3[eCb He
paccmarpusaroTca.

PacnonoxeHue Tponnees. Tponneu nyyie pasme-
Watb CO CTOPOHbI KabWHbI KpaHa, ‘Motomy 4YTO B 3TOM CHy-
Yyae COKpallarTcs A/MHbI NPOBOLOB OT TOKOCLEMHUKOB K Ka-
6uHe KpaHa. M3 kabuHbl KpaHOBLMKa WX yAo6Hee o6cny-
XuBatb. OHAKO TaKoe pacnosfioKeHne TPOJJieeB BO3MOXHO,
€C/IN OHW HeJOCTYNHbl ANS CAy4YaliHOr0 MPUKOCHOBEHMUS.

[NaBHble KpaHOBble TPO/IEN [OSKHbI OblTb HEAOCTYMHbI
CMy4YaHbIM MPUKOCHOBEHUAM C MOCTa KpaHa, W3 KabuHbl,
C NOC3fl0YHbIX NAOWAA0K W NEecTHUW, Nmbo ux cnegyet
orpaguTb MO BCE LUMPWHE KpaHa.

B 3TOM cnyyae KOHCTpyKUMs orpaxgeHus (06bl4HO ceT-
yaToro), ycTaHaBNMBaeMOro Ha KpaHe, AO/MKHa obecneun-
BaTb [JOCTYN K TOKOCbeMHUKaM.

M3 KabuHbl KpaHa ycTpaumBalOT BbIXO[ Ha MNOCAL0YHYIO
nnowanky, OTAeNnbHYK A8 KaxAoro KpaHa. lNpu oTcyTCT-
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BMM MOCaA0YHbIX MOLWAA0K MPOXOXAEHMe 3KCNayaTalnoH-
HOTrO 'MepcoHana K MecTy paboTbl Ha OMpeAeneHHOM KpaHe
Nno MNOAKPaHOBON 6anke HEGONbLIOW LWMPUHLI B YCM0BUAX
HemnpepbIBHOW paboTbl Ha MNOAKPAHOBLIX MYTAX HECKOMbKNX
COCeAHMX KpaHOB CBA3aHO C GO/MbLUOV OMACHOCTbK ANS nep-
COHana.

3BeCTHO, 4TO Ha MALUMHOCTPOMTENIbHBLIX 3aBOfax, Ha-
npumep, 13 06LLEr0 KONUYECTBA TAXESbIX 3aperncTpupoBaH-
HbIX HECYACTHbIX C/ly4aeB, CBA3AHHbLIX C 3KCMyaTauuein Mo-
CTOBbIX KpaHoB, 30% HecyacTHbIX C/y4YaeB MPOM30LLI0 Ha
MOAKPaHOBBIX MNYTAX.

Mon nocafoyHOW naowagky AOMKeH 6blTb Ha OAHOM
YPOBHe C MONOM KabuHbl. Ecnyv KpaHOBble Tponaen Moryt
ObITb PacnofioXeHbl TakK, 4YTO MNPU BbiIXOAe U3 KabWHbl Ha
nocafjovHy0 MNOLWAAKY .paccTosiHWe B 3TOM MecCTe A0 Of-
paxaeHuns TponneeB 6yaeT He meHee 1800 HM, TO pasme-
LeHWe TPONEEB CO CTOPOHbI KabwHbl gonycTumo. OfHako
Ons 6OMbLUMHCTBA KPaHOB, Hanpumep B MPOKATHbLIX Lexax,
TPO//IEN PacnoNiOXeHbl HMXKE MOCTa KpaHa, a KabuHa umeet
BbICOTY He 6Gonee 2 (00D MM, BCNeACTBME YEro BblAepXaTb
Heo6Xxo0AnmMoe paccTosiHWe A0 TPONJeeB Mpu .BbiXode M3 Kabu-
Hbl Ha MOCafOoYHY0 Nfowanky He yaaetca. MoaTomy Tpos-
nen MNperMyLLEeCTBEHHO pacnofiaraldT Ha NoAKpaHOBOR 6an-
Ke CO CTOPOHbI, MPOTUBOMOMOXHON KabuHe.

Korga B ofjHOM nponete paboTatoT KpaHbl MepeMeHHOro
M NOCTOSIHHOrO TOKa, TPONnen pacnonaratoT ¢ 06eux cTo-
poH nponeta. PacnonoxeHue TpPofneeB C OLHOM CTOPOHbI
npofieTa Heyfo6HO MO ycnoBusM 6e30NacHOCTU, TakK Kak,
KOrja ofHu Tponsien 06ecToYeHbl ANA PEMOHTa, ApYrve Mo-
ryT HaXo4WUTbLCS -Mof HanpsHXKeHneM.

Ecnn nopgasnatollee 60/bLIMHCTBO TEXHONOMMYECKUX Kpa-
HOB, YCTaHOB/EHHbIX B nNpofieTe, paboTaeT Ha MNOCTOSAHHOM
TOKe, TO KenaTeflbHO, 4TOObl M OCTa/ibHble, HanpuMep MOH-
TaXHbIA KpaH, TakXke paboTany Ha NOCTOSHHOM TOKe, XOTS
No pexumMmy paboTbl 3TOF0 KpaHa W HET Takol Heobxogumo-
ctn. Mpu aTOoM nosyyaroTca o6LiMe TPoOn/nen AN BCexX Kpa-
HOB B MposeTe.

Korga kabuHa KpaHa HaxofuTcs nocepeamHe mnposeTa
(Takoe pacnofioXXeHne BO3MOXXHO B MALUMHHbIX TIOMeLLeHUsIX
n npu nponetax 6onee 24 M gna nydwero o63opa paboueli
naowagkn), TO TPOAJEN pacnonarardT CO CTOPOHbI, HauMe-
Hee 3arpy>XeHHoW o6opyfoBaHMeM, Korfja 3To YAobHO Mo
YCNOBUSAM NOJAYM MUTAHUS K TPOSIESAM.

KOHCTPYKUUIO C TOKOCbEMHMKAMMK B 3TOM Ciyvae yKpen-
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NAKT Ha njowlagke A58 pemMoHTa CKaToB, a Mnposoja B Ka-
6UHY KpaHa NpOoKIafblBalT MO MOCTY.

Tposnsen JO/MKHbI HaXOAMUTLCA OT Mosa uexa Ha paccTos-
HUM He MeHee 3,5 M WM 3aWULLATLCA OT CiydaiHbIX Mpu-
KOCHOBEHWIA CcrieuuanbHbIMU OFPaXXAeHUAMN.

B 'mpoeaxeii yacTu Lexa TPOAen AO0/MKHbI ObiTb pacno-
NOXeHbl Ha BbICOTE He MeHee 6 M, Mpy HanpsHKeHUN Ha
Tponneax Bbiwe 500 B 3TM PacCTOAHMA BO BCEX CNy4vasx
MPUHUMAKOT HE MeHee 7 M.

Tponnen He cnefyeT pacrnonaratb, Hanpumep, 'Mo6amso-
CTU W Hafj neyamu, 0CO6EHHO Haf OKHaMW MoJayu U BblAaun
NPOAYKLUMN U3 Meyn.

O6was anvHa TPOsSIeeB NPaKTUYECKU paBHa A/IMHe noj-
KpaHoBOro NyTn. B KpaliHeM MOMOXeHUM MOCTa KpaHa TpoJi-
nen [JOMXKHbLI UMETL 3amac no AnnHe He MeHee 500 mm OT
OCM TOKOCBbEMHMKA [0 KOHUA TPOJSI/IEEB.

OcHOBHble pa3Mepbl MOCTOBbIX KpaHOB 06LLEro HasHaue-
HUA N rabapuTbl NPUBNMKEHUSA KPaHOB K 3/eMeHTaMm 3ja-
HMA M 0060pyAoOBaHUA MNpVBEAeHbl Ha puc. 12 n Taén. 10.

MoaokpaHoBble 6ankun. [logkpaHoBble 6Ganky Obl-
BalOT >Ke/Ie300eTOHHBIMN N MET/INYECKUMU.  TTPOTSKEH-
HOCTb MOAKPAHOBLIX MyTelA, COOPYXXEHHbIX Ha Xene3o6eToH-
HbIX MOAKPaHOBbLIX 6asikax, cocTaBnseT okono 10% o6LLel
UX NPOTsHKEHHOCTU. OcTasibHble NpubAnsnTensHO 90% nopa-
KpaHOBbIX MyTeli yCTpOoeHbl Ha 60see MPOYHBLIX MeTanYe-
CKMX MNOAKPAaHOBbLIX 6Hasikax.

MpoekTHble opraHu3auun [J1. 4] npuwnm K BbIBOAY, 4TO
B 3aBMCMMOCTM OT BbICOTbl W BECOBOM Harpysku mnponeTta
CTOMMOCTb XKe/1e300€TOHHbIX KOJIOHH MO CPaBHEHUIO C MeTan-
nnyeckuMy nosblwaetca Ha 8—30%, dhepm — Ha 5—30%,
a NnoakKpaHoBbIX 6a10K — Ha 15—70%, TPY[oeMKOCTb MOH-
TaXka >Kene306eTOHHbIX KOMIOHH, diepM U MNOoAKPaHOBbIX 6a-
NIOK TakXe Bbille MeTaiimyecknx Ha 5—20%. [loaTomy,
HECMOTPS Ha TO, YTO >Kene306eTOHHbIE .MOAKPaHOBbIE GasTKU
JaloT 3KOHOMUIO MeTasifia, B UTOre OHW 3HAYUTENIbHO A0pPO-
XXe W MeHee [JOMroBeyHbl. Tak, > YCTaHOB/IEHHOM CpOKe
CNy>X6bl NOAKPaHOBbLIX 6anoK 50—70 NeT npakTUyeckn B Me-
Tanypruyeckux Lexax MeTalIMyecKne nofKpaHosble 6asiku
B CpegHeM TPebyloT pPeMOHTa WM BbIXOAAT U3 CTPOA yepes
30—35 neT, a >kene3o6eToHHble B GOMLLUNHCTBE CNyYaeB Ye-
pes 12— 15 neT a3kKcnayaTtauuu.

>Kenesob6eToOHHble MOAKPaHOBblE BasikM BCTPeYaloTCa Kak

B MOHO/IMTHOM WCMO/IHEHUW, TaK N cOBpaHHble N3 OTAEMNbHbIX
3BeHbeB (puc. 13).
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OCHOBHblE pasMepbl HOPMasbHbIX MOCTOBbIX 3/IEKTPUUYECKMX KPaAHOB 06L1ero HasHauyeHus (puc. 12)

I'PY30MOA4BLEMHOCTB,
ku (1)

50 (5)

100(10)

150(15)

150/30(15/3)

Mponet, m
A L

12 n

18 17
24 23
30 29
12 1
18 17
24 23
30 29
12 1
18 17
24 23
30 29
12 11
18 17
24 23
30 29

MprbrvpKeHVie KPIOKa, MM

B

800

11C0

1100

1950
1000

1100

1200

1300

2250
1300

50

500

600

600
100

F, MM

250 1
250 (

450 i
650 (

/11, Mm

2500
1750
3 250
2500

3 025
2 450
3 075
2450

3 150
2 500

3 150
2 200
3 150
2500

n, mm

1650

1900

2 300

2 300

Ta6nuuya 10

KabuHa (OTKpbITas), Mm

1000

1000

1074

1074

X

2500

2 000

2012

2 012

2200

2 000

2010

2010

A, v’

1500

1500

1500

1500-



MpogomkeHve Tabn. Iff

Mponet, M MpunbnuxeHne Kpoka, MM Ka6uHa (0TKpbITas), MM
I'py30MoALeMMOCTE, F,MM /i, MM H, MM
ki (M A L 3 B r ' " ’ E x ho A
12 105 250
18 16.5 2C50 1150 450 250 3 150
200/50(20/5) 2a 225 1250 1950 50 150 2 450 2400 1074 2012 2010 1500
30 285 750
210 1910 1600 400 150
16.5 150 3150
300/50 (30/5) Zlff 295 950 2560  —300 350 se5g 2750 1050 3600 2200 2000
30 28.5 450
12 105 200
18 16.5 2360 1800 650 200 3 325
500/100 (50/10) 24 225 1200 2960  —300 200 2 625 3 150 1NeO 3600 2200 2000
30 285 300
12 105 1300 250
1200 (75/20 18 16.5 2700 1900  —200 250 4 400
750/200 ( ) o4 275 1300 3300 100D 550 3120 3700 1050 3500 2350 2000
30 28.5 —500 250 4 000
18 16 1500 250 3700
24 22 2700 1900 —200 250 4 400
1000/200 (100/20) 1300 3300 1200 3 120 1050 3500 2350 2 000.
30 28 250 4 000

—500



Puc. 12 PaccTosiHMS NpUGAKEHUS KpaHa
K 3/emMeHTaM 3faHunss n obopypnosaHus (pas-
Mepbl no Taébn. 10).

Puc. 13. Pa3nnyHble TWMbl >ene306eTOHHbIX MOAKPaHOBbIX 6anok.
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Puc. 14. Pa3nnyHble Twunbl MeTas-
JINYECKMX MOAKPaHOBbIX  6anok.
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B nocnegHem cnyyae OHW CHabXXeHbl CKBO3HbIMW OTBep-
CTMAMW uYepe3 KaxAable 3 M ANnA KPenjeHUs TPONeMHbIX
KOHCTPYKLMIA.

MeTannnyeckme nNOAKPaHOBble 6Gankm Ans 3TOM  Lenu
CHabXeHbl pebpamMnm >KeCTKOCTU 4epe3 Kaxable 15
(puc. 14).

YcTaHOBKa TPONANeWHbIX KOHCTpPyKuuin. [o
FOCT 3332-54 1 6711-53 paccTosiHMe Mexay ocAMMU MoAKpa-
HOBbIX 6a/IOK N TPONeeB MPUHATO He 6onee 600 mm. Ons
CO3JaHuA eaVHOWN TPO/NENHON KOHCTPYKUMW KaK Ans >Kene-
306eTOHHbIX, TaK W MeTa/IIMYECKUX MOAKPaHOBbIX 6anoK
3TO paccTofAHMe MPUHATO nepemeHHbIM 550—600 mMm.

daKTMYecKoe paccTosiHWe AO/MKHO YKasblBaTbCA MNpU 3a-
Kase KpaHa A/ BO3MOXHOCTU M3roTOBMeHUA Oyrens ¢ TO-
KOCbEMHMKaMMU.

Ha puc. 15, 16 n 17 npuviBefeHbl YCTAaHOBKU Pas/INMYHbIX
TPOMIENHbIX KOHCTPYKUUMIA Ha Pas3nnNyHbIX NOLKPaHOBbLIX 6an-
kax. K >kene306eTOHHbIM MOAKPaHOBbIM 6Gankam Tposnei-
Hble KOHCTPYKUMW KPenarca ¢ rnomoupio wnunek K386,
BCTaB/IleMbIX B OTBEPCTMSA, MMetoLMecss B Gankax, a K Me-
Ta/I/IMYECKMM MpPMBapuBaloT K pebpam >XecTKocTu. PaccTos-
H/Ee MeXAy TPOAIerHbIMA KOHCTPYKUMAMW — MPOBepsieTcs
pacyeToMm.

MexaHMUYeCKNA pacyeT TponneeB. Beanumny
nponeta Mexay OTAeNbHbIMU OMOPHbIMUA  KOHCTPYKLUMAMN
ONa TPO/nees OMNpefensioT M3 pacyeTa Ha MexaHWYecKyto
MPOYHOCTb TPOJI/IEEB.

BennumHy fonycTuMoro nposeta HaxogsaT Mo Bblpake-

HNHO
| —p~9 H (KI), (20)

roe |— nponeT mexay TPonneiHbiMU KOHCTPYKUUSAMU, CM;
c — jonyctumMoe HanpsbkeHne ctaim 16 000 H/cm2
(1 600 kl/cm2);

W — MOMEHT COMNPOTUB/MEHUSA OTHOCUTESIbHO OCU X, CM3

P —ponycTumas cocpefoTOYeHHas Harpyska B cepefvHe

nponeta, H (KI).

Mpwn aTom gonycTtMmasa Harpyska P ckniagbiBaeTcs U3 cu-
Nbl TAXecTU Tponnes (YCNOBHO MPUHMMaeM €ee Kak cocpe-
[OOTOYEHHYHO Harpysky), TOKOCbeMHUKA (23 kKI) N MOHTax-
HMKa C MHCTPyMeHToM (80 KI), criy4aiHO WX CO3HAaTesIbHO
CTaBLUEro Ha Tponnei.

Ncxogsa wm3 aToro gna TPoOes, Hanpuvmep W3 Yroska
cedeHem 50X50X5 MM, MaKCMMasbHbIV MPOMET MeXAy
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600 iZ5

Puc. Ib. YcTtaHoBKa KOHCTpyKumii Tunos K33b H K33BC ans kpen-
NIeHNs TPO/eeB Ha MOAKPaHOBbIX 6Gaskax.

a. 6, B—Ha >Xenes3o6eTOHHbIX 6ankax BbICOTO cOOTBETCTBEHHO 800, 1000 H
1400 Mn; r—Ha meTannnyeckux 6ankax; / — KoHcTpyKuma K336 (npomexy-
ToyHas) HAM K33BC (cekumoHHas); 2 —wnunbka K386; 3 —Tponne!
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Puc. 16. YctaHoBKa KOHCTpyKumii TunoB K346 u K34BC pgns kpenne-
HUSA TPO/neeB Ha MOAKPaHOBbIX basnkax.

c, 6. B—Ha >eneso6eToHHbIX Gankax BbICOTOW COOTBETCTBEHHO 800, 1G30 m
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1'400 NW, r—wuna mMetannmyeckmx 6ankax; /— KOHCTpykuma K346 (npomexy-
TouHaa) wunm K34BC (cekumoHHas); 2— wnunbka K38B; 3 — Tponneii-



B)

B)
Puc. 17. YcTtaHOBKa KOHCTPyKuuiA TunoB K366 n K376 ansa kpen-

NeHna Tponnees Ha NoAKPaHOBbIX 6ankax.

a, 6—Ha Xene3ob6eToHHbIX 6ankKax BbICOTOW COOTBETCTBEHHO 800 M ! QOO MM;

B —ua MeTannmueckmx 6ankax; 1— KOHCTpyKuus K37B; 2 — KOHCTpyKLuUA

K366; S— wnunbka K38b; 4 — Tponneii (Ha pwuc. 17,e pasmep 210 OTHO-

cuTCcs K Kpau-6ankam ¢ nponetom fo 105 M, a pasmep 300 —c nposieToMm
13,5—28,5 M).

TOUKaMW KpensieHns ABYX COCeAHUX TPOJ/IENHbIX KOHCTPYK-
unii coctaensietT okoso 3,5 M. OgHaKo y4uTbiBasi, YTO HOp-
Ma/lbHbIA LIar Mexgy OCHOBHbIMM KO/MIOHHaMK Lexa pase.l
€ M, 'uenecoobpasHO KOHCTPYKUUM A5 KPenieHus Tposees
ycTaHaBnmeaTb 4yepe3 3 M. [lpu atom nogsod nuUTaHWUA
K Tponiesam, 06blMHO OCYLLECTBSEMbIV MO KO/IOHHE, MOXET
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6bITb MPUCOEANHEH K TPOJIIEAM OKONIO OfHOM U3 KOHCTPYK-
umii. B atom criyyae npucoeguHeHue mony4vaeTcs 6onee Ha-
AeXHbIM. Kpome TOro, pacnonioXXeHue TPOSIIENHbIX KOHCT-
PYKUMIA 4Yepe3 Kaxible 3 M AUKTYETCS TakXe pasMeLLeHVEM
KPENeXHbIX OTBEPCTUMIA B Kene300eTOHHbIX MOAKPaHOBbIX
fankax uepe3 3 N M pebep XECTKOCTU B MeTaIMyecKmnX
b6ankax 4epes 15 m.

KpenneHwe TponnerHbIX KOHCTPYKUUWIA, npegHa3HaueHHbIX
AN CpaBHUTENbHO O60MbLUMX BecoBbIX Harpysok (120 wn
300 kI Ha KaXAbli Tponjeefep)kaTesb), C LIAromMm, Mpe.bl-
warowmm 3 M, He pekomeHayeTcs. IHoraa B KpymMHbIX Liexax
BCTpeYaloTca MeTa/lIMdeckne nofKpaHoBble Ganku ¢ peob-
paMn  XKeCTKOCTU, pPacrofioKeHHbIMW Yepe3 2 M. B aTux
cny4vasix M KOHCTPYKUMW OS5 KPEnieHWs TPOJIJIeeB criefyet
yCTaHaB/MBaTb Yepe3 2 M (@ He 4vepes 4 m).

Mpormné Tposnnesa paccHUTbIBaOT Mo hopmysie

£ P/3 /olv
n 384l ' CMm (~

roe P —cuna TSHKeCTU TPOJIiea U TOKOCbEMHUKE, H (KI);
E — mMoaynb  ynpyroctu, paBHbIA  2-107  w/cm2
(2-10e kl/cm2);
| — MOMEHT WHEPUMM OTHOCUTENbHO OCU X, pPaBHbINA
11,2 ox4;
/— NposieT MeXAy KOHCTPYKUUSAMU, CM.

Ana Tponnes m3 yronka cedeHnem 50x50x5 mm mpw-
nponete 3 M U NPy MNOSIOMKe OAHOro msonatopa (Npyv 3ToMm
nony4vaeTcs MposeT 6 M) U Macce TOKOCbEMHUKA, PaBHOW
23 kr, nonyyum nporué okono 1 cm. HanpskeHwe B meTas-
e npwv aTom GyJeT COoCTaBNATh:

== W * Hlcm2{kl/cm2) (22>

vnn 7 500 H/cm2 (750 k/cm2), 4yTo JOMYCTUMO.

Kpome cTaTu4eckmx Harpysok, TPOs/ieliHble KOHCTPYKLMN-
WCMbITBIBAIOT TakKXe psaj AUHAMUYECKMX Harpysok, BO3-
HMKaKLWMX OT BMOpauun 34aHns Npy paboTe KpaHOB.

OCO6eHHOCTBIO  MHOIMX MOCTOBbIX KPaHOB SBNseTCH
60MbLUOM COBCTBEHHbIA BeC MO CPaBHEHWIO C BeCcOM Nof-
HMMaemoro rpysa. Hanpumep, npu rpysonogsemHoctn 15 T
COGCTBEHHbIA BeC KpaHa MOXeT cocTasnaTb 300 T (knewe-
Bble KpaHbl /18 TPaHCMOPTMPOBKN CMNTKOB Ha CNAGUHrax)-
Mpn 3ToM 3TM KpaHbl 06N1aJal0T BbICOKMMWU CKOPOCTAM»
nepemMelleHns mocTta: Hanpumep, 60—80 M/MWH Yy KpaHos,
o6uero HasHayeHns, 100—120 m/MVUH Yy My/bA03aBa/IOUHbIX.
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.KpaHoB un 150—160 m/MuUH Yy KpaHOB C rMoaxsaramu
Bcnencteme 60MbLLIOr0 COGCTBEHHOrO Beca W BbICOKMX CKO-
pocTeli Takme KpaHbl 061afalT 3HAYUTEbHOW WHEPLMOH-
HOM Maccori M OCOBEHHO B MOMEHT TOPMOXEHMA KpaHa
nepefarT Ha MNOAKPaHOBble 6ankmM 60MbLUME AMHAMUYECKME
1N BUOPaUMOHHbIE Harpy3ku. MoaTomy, 1 0COGEHHO npu pa-
60Te HEeCKO/IbKMX KpaHOB B LIEXOBOM MPOJeTe, TPO/IENHbIE
KOHCTPYKUUM paboTaloT B YCMOBMSAX MOCTOSAHHOW BUOpauumn
KOHCTPYKUWIA 30aHUS.

Kpome TOro, TpoOsnnelHble KOHCTPYKUUW MOABEPXKEHbI
60OKOBbIM YCUNAM, KOTOPble MOFYT BO3HWKHYTb MPU JINHEN-
HOM pacLUMpeHUX TPOoJea Npu TeMMepPaTypHbIX M3MEHEHUAX
(W Npy HeJoCTaTOYHO CBOGOAHOM TMeEpPeMeLLeHNN TPosses
B TpoO/ieeaepxarene).

Yeunnua BO3HUKAIOT TakxXe B pesyfbTaTe YAapoB W nepe-
KOCOB TOKOCBLEMHWKOB, M3-3a M3HOCA CaMOro TOKOCbEMHMKA,
BO3MOXHOW KPUBU3HbI MOAKPAHOBLIX MyTeld, M3HOCAa XOAo-
BbIX KO/MeC KpaHa W CBfA3@HHbIX C 3TUM MOMepeYHbIX
CMELLEHMIA KpaHa BO BPeMs MepeaBVdKEHUs. DTU Harpys-
KN 06bIYHO Y4YUTbIBAIOT C MOMOLLBbIO YBe/IMYeHUs 3anaca
NPOYHOCTW.

BoT nouyemy K TPOANEMHbIM KOHCTPYKUUAM Mpeabsis-
NATCA [0BOSILHO BbICOKME TPebGOBaHMA B 4acTU MX MeXaHW-
YeCKOW MPOYHOCTW.

B cUNbHO 3arpsasHeHHbIX Lexax (Hanpumep, MeTannyp-
rmyeckmx), rge TpebyeTcsa MOBbILLEHHAA HAAEXHOCTb U
6ecriepe6oMHOCTL PaboTbl U rae 3aTpyLHEHO 06CIy>XuBaHUE
TPOJI/IeeB, PAaCMONIOXKEHHbIX Ha 060/bLUOK BbICOTE, WHOr4a
NPUMEHAIOT TPOJI/IeliHble KOHCTPYKUUW, MpegHasHaveHHble
AN Hapy>XHbIX YCTaHOBOK.

B cbipbiX MOMeELLEHUAX € 60MbLIMM KO/IMYECTBOM TOKO-
NPOBOAALLEM NbIMN U MOMELLEHMAX C MOBbILLEHHOW Temnepa-
TYPOW 4acTO MNPUMEHSIIOT KPensieHne TPOJJIeeB Ha TPOJIen-
6yCcHbIX un3onaTopax. lMNpy 3TOM npegnoyTUTENbHBIMU AB/SA-
IOTCA KOHCTPYKUUM C ABYMS M30MATOpaMy Ha ¢hasy wim
nomoc (puc. 18)

PeMOHTHble Yy4yacTKW. Y4yacTKM TpPOJ/ieeB, rar
B yC/oBUsiX 60/bLUeii 6e30MaCHOCTU OCYLLECTB/SIIOT PEMOHT
KpPaHOB, Ha3blBalOT PEMOHTHbLIMU.

Ecnn Tponnen o6CAYyXUBAOT TOMbKO OAWH KpaH, TO
PEMOHTHbIA Yy4acTOK He HYXeH, TaK KakK KpaH MOXHO
PEMOHTMPOBATL B 3TOM C/lydae MpW OTK/IKOUEHHbIX TPOJIIENX.
Mpu [BYX KpaHax B MposeTe MpedycMaTpuBalT fBa
PEMOHTHbIX y4yacTka— C TopuoB. [Mpu Tpex wwm 6osco
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KpaHax PeMOHTHble Y4YacTKM yCTpamBaloT TaKXe nocepeam-
He uexa. [pu 3TOM [N Kax[oro KpaHa ycTpavBsaloT
OTAe/bHbIi PEMOHTHBIM Y4acTOK, YTO MO3BOJMISIET WCMO/b30-
BaTb KpaHbl B 60/bLUMX AManasoHax no gavHe uexa. NHorga
npu 3Ha4YMUTENbHOM KOJIMYECTBE KPaHOB B MpO/eTe U Heoo-
XOAMMOCTM  YCTpOMCTBA 60/bLUOr0 KONYECTBA CpPeaHUY
PEMOHTHbIX Y4YaCTKOB BO3MOXXHO MCMO/Mb30BaHME OAHOro
CpefHero yyacTka gns pe-
MOHTa ABYX COCeAHUX Kpa-
HOB, €Cnn 3TO He MpMBOAUT
K OrpaHM4YeHU0 TeXHOJ0-
FMYecKoro rmnpouecca  BO
BPEMS  pemM-OHTa n6oro

KpaHa.
PeMOHTHbIE Yy4acTKM Mo
BO3MOXHOCTU [LO/TKHBI

ObITb PAacrosioKeHbl B Me-

CcTax, HanmMmeHee 3arpy>XeH-

HbIX LEX0BbIM 060pyn0Ba-

HVEM, B TaK Ha3blBaeMbIX

TEXHOMOTMYECKUX  paspbl-

Bax, MNPUYeM pPeMOHTMpYe-

Mbli KpaH He [O/DKEH Me-

watb paboTe OCTasibHbIX

TEXHO/IOTUYECKNX  KPaHOB.

Puc. 18. KpenneHve Tponnees Ans PEMOHTHBbIVi y4acTOK Heflb-
cneunanbHblIX KpaHOB MOCTOAHHOIO
TOKa (Hanpmmep, MeTannyprnyeckmnx 34 yCTpaMBaTb B 30HE ne-
KpaHoB C nojxsatamu). pemeLieHnA TexHosiornye-

neees 3 sonaron. A—tponned: 4—hoq  CRoro  KPaHa, WMEIOLLETO,

' nuTouHas winmHa, Harnpumep, Bcerga onpege-

NEHHbIV pabounii NyTb.

B npegenax pemMOHTHbIX Y4YacTKOB OObIMHO HaxoAsaTcs
Tenbpepbl, CrneunanbHO MpefHasHayeHHble A1 PEMOHTA
KpaHoB. PacnonoXeHue pPEMOHTHbIX Y4YacTKOB [JO/DKHO
YBA3bIBATLCA C pPasMeLlleHMeM PeMOHTHbIX Tenbddepos W
rnocagoyHbIX MIOWAA0K Ha KpaH.

ONHY KpaliHMX pPEeMOHTHbIX Y4acTKoB Ans 6onbLie?
6e30MacHOCTV MPUHUMAIOT PaBHOM He MeHee LUMPUHBLI MOCTa
KpaHa nac 2 M, a 4/IMHY CPefHUX PEMOHTHbIX Y4acTKOB —
He MeHee LUMPWHBLI MOCTa KpaHa nmoc 4 m (puc. 19).

PacnonoxxeHune Tenbepos A8 PEMOHTa KpaHOB H
rnocafioyuHbIX MIOWAA0K, a TakXe pasMeLleHne TexXHOorm-
YeckKoro obopyaoBaHUA MOXXeT MOTpeboBaTh B psife C/yyaes
YBE/IMYEHNA [/INHBI PEMOHTHBIX YYacTKOB.
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Ana yBennyeHns paboyeil 30HbI, 0OGCNY>XMBAEMOW Kpa-
HOM, KOHLIEBble YMOpbl, OrpaHuyMBaloLlMe X044 KpaHa
B KpaliHMX MOJIOXKEHUAX, MHOrga BbIHOCAT Ha KOHCO/IU
B COCeAiHME NPOoneTbl Lexa (4158 3Toro noAkpaHoBble Ganku
JOMKHbI ObITb MPOANEHbI 3a Npedenbl MPOU3BOACTBEHHOIO
rnponerta).

[JnnHa pemMOHTHOro y4acTka fJo/bkHa obecreymBatb
BO3MOXHOCTb 3aMeHbl cKaTtoB [11a 3TOro KpaH CTaBAT Mo
OCY PeMOHTHOro Tenbdepa
TaK, 4TO6bl OHa coBNaja-
na rnooyepegHoO € OCAMMA

10cs menhcptpa 671
1pemMOHTa KpuHKN

ckatoB. JTO YCNOBUE He
cobnofaetca, ecnu  Ans
3amMeHbl CKaTOB MpeaycMo-
TPeHbl CreunanbHble KOLU-
K/ BAOMb  MNOAKPAHOBOrO
nytn. Yrtobbl He CcoKpa-
warte AAVHy paboymx 30H
TpoOnnees, BO BpeMs pe-
MOHTa KpaHOB [/IMHY pe-
MOHTHOIO y4acTka He cre-
AyeT '3aBblLIaThb.

MNuTaHMe  PEMOHTHOrO
yyacTKa OCYLLEeCTBAT OT

2000™ J-— q - Sl

W—t— -1
A+6+Z00D(BT KpaiiHeroy4acT Ka)
H 6 +B000O(aNns cpeaHeroyyacT ka)

Puc. 19. OnpegeneHvie [A/WHbI  pe-
MOHTHOIo y4acTKa KpaHOBbIX TPOJ-
Nnees.
1—kpaH; 2—ckaT (X040BOe KO/eco):
3 — pPemMOHTHbIA y4acTok (pasmepbl A nb
onpegenaloT no Ta6bn. 10. rpge A=21,
a £=2/1). Pasmep B yuuTbiBaetca, ecnu
OTCYTCTBYIOT AOMNOAHUTE/IbHbIE YCTPOWCT-
Ba A4 3aMeHbl CKaTOB.

cocefHero paboyeroy4act-
Ka C NOMOLWpl pybusibHMKA Tak, 4TOObI
PEMOHTHOIO y4acTka Obll0 BO3MOXHO 6e3
BCE TPOANEAHON NNHUN.

OTK/IOYEHME
OTK/HOUEHWS
Ons aToro KpaliHMe pPemMOoHT-

Hble  Yy4acCTKWu, PacrnosioXXeHHbIE 'y  TOPLOB KpPaHOBOro
nponeTa, cHabXaroT O4HM  M30/IMPOBaHHbIM CTbIKOM W
COOTBETCTBEHHO OoAHUM KOMMYTaUMNOHHbIM annaparom

(py6UbHMKOM), @ KaXAbli PEMOHTHbIA Yy4acToOK, pacroso-
>KEHHbIA B CepefuiHe MposieTa, 060pyaytoT ABYMS U30M1MpPO-
BaHHbIMW CTblKaMy (MO O4HOMY C KaXAOW CTOPOHbI) W
TPeMs KOMMYTaLMOHHbIMK annapatamu (CM. puc. 1), BK/tO-
YeHHbIMU TakK, 4TOObl O6ecrnevymBasiocb HenpepbIBHOE MUTa-
HUE TPONEeB, MUHYS OTKIHOYEHHbIA PEMOHTHbIM Y4acToK,
a TakKXe CamMOCTOATeNlbHOe OTK/IIOYEHME KaK PrMOHTHOrO
yyacTka, Tak WM paboumx y4yacTKOB TposineesB (OTAENbHbIX
CEeKLMI), pacrnonioXXeHHbIX MO 06e CTOPOHbI 3TOM0 PEMOHT-
HOro y4acTKa.

B HOpmMasibHOM pexume paboTbl MpPU MUTaHUU OT pas-
HbIX UCTOYHUKOB OAWH U3 KPaHUX PYOWIbHMKOB, KOTOPbIMU
060pYyAyIOT CpefHMe PEeMOHTHbIE YYacTKW, [OO/MKEH ObITb
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OTK/NKOYEH. 3TO HeobxoAuMOo ANA TOro, 4Tobbl WUCKAKUUTL
BO3MOXHYK MapannenstHyld paboTy TpaHcdOopMaTopoB.
Ob6a KpaliHMX pPyOowbHMKA MOFYT ObITb BK/IHOYEHbLI TOJIbKO
NpU OTK/IKOYEHUU OAHOW W3 MUTAKOLMX TPOneii BBOAHbIX

fi-fi

MU ETI
finati

Puc. 20. CeKUMOHHSI paspbiB
Tpossiees.

| —KOHCTPYKLMA ANA _KpervieHus

TPOJV/IEEB; "2 — OCHOBHOW TPOJVIEN;

3—Tpos/vieil PeMOHTHOrO y4acTKa.

MHWIA.  CpefHuiA  pyoubHNK
CNY>XUT TONBKO AN NOAK/IO-
YeHUSI PEMOHTHOFO Yy4acTKa.

KpaH, KOTOpbIi  HY>XHO
OTPEMOHTUPOBATH, nepeme-
WAaT Ha PeMOHTHbIA Yyua-
CTOK, KOTOpblA 3aTeM OTK/I0-
YalT CEKUMOHHBIM PYy6UIbHU-
KOM OT OCHOBHbIX TPO/I/IEEB.
B cnydae  Heo6GxoAMMOCTU
ornpo6oBaHNSA  OTPEMOHTMPO-
BAHHOIO0 KpaHa Wau Bble3ja ¢
PEMOHTHOIO  y4acTKa KpaH
CHOBa MOAK/MHOYAOT K OCHOB-
HbIM TPO/NEesM PYyOUSIbLHNKOM.
PEMOHTHbI y4acTOK  MOXeT
ObITb TaKXe UCMOMb30BaH A/1s
paboTbl KpaHa.

PaspbiB MeXay OCHOBHbI-
MW TPONESMU N PEMOHT-
HbIM Y4YacTKOM (CEKLIMOHHbIN
paspbiB) He [O/DKEH MPEBbI-
warb A/MHbl 6alimMaka TOKO-
CbeMHMKa BO U3bexaHue ero
nposana. BennumHa paspbiBa
06bI4HO  cocTaBnseT 50—
70 mM. 3TOT paspbiB obecrie-
UMBaETCA MNPUMEHEHNEM CEK-
LUMOHHbLIX  KOHCTPYKUuii  (c
OBYMS  KOMMeKTaMu Tpos-
neejepxatene) wwm ycTa-
HOBKOW pPAAOM ABYX TPOJeit-
HbIX KOHCTpyKuwmii (puc. 20).
Bo3ayLlUHbIA  M30MAUVIOHHbIN
3a30p, 06pasyemblii  NPY 3TOM,
M  WwMpMHa  TOKOCBLEMHOrO
yCTpoWcTBa A0/DKHbI  ObITh

TakuMmn, 4TO6bl NMPU HOpPMasibHOW paboTe KpaHa WCKIIo-
Yanncb MepepbiBbl B Mojaye MUTaHUS, a TakKXe HeoXu-
[JaHHble OCTAaHOBKM KpaHa BO BPEMS MEepecevyeHuss TOKO-
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CbEMHMKaMMN CEKLIMOHHbIX BO34YLUHbLIX 3a30Pp0B Ha TpOs-
Nedax, 4Tto MOXeT WMMeTb MeCTO MPW eCcTeCTBeHHOM Bblbere
KpaHa Moc/ne ero OCTaHOBKMU.
LLnprHa TokocbeMHMKa 130 MM U Bbllle BMOSIHE rapaH-
TUPYET OT TaKMUX BO3MOXXHOCTEVA.
KomneHcaTopbl. Ha AAMHHBLIX TPOAIERHbIX AUHUAX
MPVYIMEPHO 4epe3  KaxAble
30—40 m, a TakXe B Me-
CTax TemrepaTypHbIX LLBOB
30aHusA ycTaHasnMearoT
TemrnepaTypHble KOMIMeHca-
Topbl. CepeauiHy TpOsees
Mexay KOMMneHcaTopamu
HEeMoOABWMKHO  3aKpennsawT
K Tposnneegepxarenam, a
B OCTa/lbHbIX TOYKax Kpen-
NeHne [Jo/MKHO obecneyn-
BaTb  BO3MOXHOCTb MpO-
[LOMbHOro (nepemeLueHnA
TpONnees.

KonnyectBo KommeHca-
TOPOB OMpeaensT MCXoas
U3  AOoNycTUMOro yAa/nHe-
HUA Tponnea npu Koneba-
HUAX TemnepaTtypsbl.

[MonHoe YANNHEHWE Puc. 21. TponneliHble KOMMeHca-
Tposi/ies  OMpefensitoT o u”’gb'- i
a — MPOBOJIOYHbIN; — JIEHTO4YHbIN pas-
YPaBHEHWNIO mep | no Tta6n. 11).
AL—Lid (/2—»i), w, (23)

roe AL — nosiHoe ya/IMHeHue, M\
L\— AnnHa Tposnies npv HayalbHOW TemnepaType, M\
h — HavanbHaa Temneparypa Tponnes, °C;
h — Hambonblias BO3MOXHadA TemriepaTypa Tposfes;
a— KOIPMLUMEHT  IMHEMHOro  paclumpeHuns  (ons
antoMmHma 0,000024, gna megm 0,000017 v pns
ctasm 0,000011).

Mpu  HebnaronpuATHLIX YCNOBUAX pasHULa Mexay
HayaNlbHOM W HambosnbLLeld TemrnepaTtypamMm MOXET [OCTU-
ratb 100° (ot —30° go +70°C). lNpu 3aToM nony4uTcs,
UYTO Ha KaXblii MeTp A/VHbI Tponnesa npuxogutca 1 mm
M3MEHEHUA ero AINHbL.

B cBA3M € TeEM, YTO MOHTaX TPOJI/IEeB MPU OYEHb HU3KUX
TemnepaTypax Bpsa4 M 6yAeT MpPon3BOAUTLCA, MOXHO CUU-
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TaTb [AOCTATOYHbIM YCTAHOBKY KOMIMEHCATOPOB Ha KaXAble
15 mm yannHeHusa Tposnsied. Npun nepenage Temnepartypbl,
Hanpumep B 60° C, MOXHO YyCTaHaB/MBaTb KOMIMeHCcaTopbl
Ha Tponneax yepes Kaxable 40—50 m. KomneHcatopbl
ObIBalOT MPOBO/IOYHbIE W NIEHTOYHbIE (pwuc. 21 ” Ta6n. L.

Ta6nuuya 11
OCHOBHbIe AaHHble TPONENHbIX KOMMNeHcaTopos (puc. 21)

Mepekc CeyeHne, MM* Pasmep I, MM

M3 TMBKUX aNlMUHUEBBIX nposoaos

Y1006 50 570
Y 1007 70
Y 1008 95
Y 1009 120
Y1010 185 600

N3 antOMUHUEBBLIX JNEHT

Y 1011 360 450
Y1012 540 540
Y1013 660

Y1014 1280 680

Okpacka Tponnees. B cooTBeTcTBUM CO CTpOU-
Te/lbHbIMM NpasunamMmm M Hopmamm  (CHwIT)  Tponneu
peKkoMeHyeTCs OKpallMBaTb B KPAaCHbIA LIBET TONIbKO B TeX
cyvasx, Korga cocefjHve MeTa/INTIOKOHCTPYKLUMWN OKpaLleHH
B OT/IMYHbIE OT 3TOrO LiBeTa TOHa.

lMocKonbKy 3aBeJOMO Hen3BeCTHO, B Kakue LBeTa 6yayT
OKpaLleHbl MEeTaNIOKOHCTPYKUUN (HanpuMep, MNOAKPaHOBbIe
6a/lKM M MOACTPONMUIbHbIE  epMbl), Nydlle MPUHATb
(ha3nMpoBKY M OKpPacKy TpO//eeB TakON, KaKas PEKOMEHAY-
eTcs ANA OLIMHOBOK, T. €. Ha MNnepeMeHHOM Toke: hasa A —
xentas; B —3eneHasd; C—KpacHasd, a Ha MOCTOSHHOM
TOKe: MONoXuTeNbHasa LWnHa (+ ) — KpacHas; oTpuuatesib-
Has WnHa (—) — cUHSS.

Takasa pacuBeTka TpoO/JeeB caenaer vx 60see 3aMeTHbI-
MW Ha (POHe APYrUX KOHCTPYKUWI 34aHusA 1 siBnsieTcs 6onee
MPUEMIEMOM MO YCNOBUAM MPOMbILLIIEHHO 3CTETUKMN.

TokoBefyLLYyIO M/IOCKOCTb TPOJIJIEEB, PasyMeeTCsl, Hii
OKpAaLLNBALOT.
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CeBeTOoBasa curHanusauyuda. [Ana curHanvsauum
Ha/IMUMA HanpsKeHUa Ha TPOJIeaX YCTaHaBMMBAKOT CBETO-
dopbl (pUC. 22), B KOTOPbLIX NlaMrbl CBETATCA NMPU HaIMYUN
HanpsHKEHUA Ha TPOIEAX W racHYT C MUCYE3HOBEHWEM Ero.

Mpu 3aToM Ana HafeXXHOCTU 4ucio namn B cBeTodhope
[O/MKHO COOTBETCTBOBATbL 4uc/y (pa3 WM MOJOCOB TPOS-
NeeB, T. € MO OAHOW CBeTSLLENCA namre, BK/IKOYEHHOM Ha
Kaxxayto hasy v nosnoc.

CeeTodoopbl, W3roToBNSAEeMble 3aBoAaMu [ /1aB3sieKTpo-
MOHTaXa, Tvna Y270 v Y271 yKOMI/IEKTOBaHbl flaMmnamm

"\

Z00

Puc. 22. Csetodpopbl.

a —TpexnamnoBblii  Tuna Y270; 6 — gBYyXxNnamMnoBblii
Tnna Y271,

MOLLHOCTbIO 15 BT M [J06aBOYHbIMM Tpy6uaTbiMu  COMpPO-
TuBneHmamMu tmna M3B-10, 360 om, BK/IKYEHHbLIMW MoOC/e-
[oBaTenibHO ¢ namnamu (puc. 23).

Mpn aTtom obecneymBaeTca Tpebyemoe ANSA YBeMYEHUS
[OITOBEYHOCTU JlaMI CHWDKeHWe HanpsbkeHus Ha 10%.

[na aToi Xe uenm BMecTO f06aBOYHbLIX COMPOTUBIEHWI
BO3MOXXHa YCTaHOBKAa B CBeTOpOpax fiammn Ha MOBbILLEeHHOoe
HanpsbkeHe (Takue namMnbl  OCBavBAaKTCA MPOMbILLSIEr-
HocTblo). OgHaKo BpPA4 N LenecoobpasHo MMETbL B 3KCNJY-
araumm [Ba KOMMekTa famn (Ha 06bl4HOe W MOBbILLEHHOe
HarnpshKeHWe), ecnm namnbl Ha MOBbILLEHHOE HarpsXeHue
(240 B) OYAYT WMCMO/Mb30BaHbl, Hanpumep, TONbLKO [ANs
cBeTOhOpOB.

B HacTosllee Bpems 3aBofaMU  3M1EKTPOMPOMbILLIEH-
HOCTW Ha4yaTo U3roTOB/IEHME TPOJIENHBLIX CBETONOPOB TUMOB
CC3M un CC2M cooTBeTCTBEH™ Ha TPU W ABe Namribl MOLL-
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HocTblo 40 BT C [06aBOYHBLIMU  COMPOTUB/IEHUAMU 454
CHWDKEHMA Hanps>KeHUS.

CeeTochopbl yCTaHaBNMBAKOT 4epe3 Kaxable 60—80 m.
PaccTosiHMe OT Kpas TpoJi/ieeB A0 MepBOro ceetodopa npui-
HMMalOT paBHbIM 15—30 m. CBeTOhOopbl 06LIYHO yCTaHaBIN-
BalOT Ha paboumx yudacTkax Tponnees (puc. 24). OgHako

«)
Puc. 23. Cxembl nogknto4YeHUs cBeTOGOPOB.

a —[Ana nepemMeHHoro Toka 380 e; ANA  MOCTOAHHOrO ToKa

220 B; 1—Tponneun; 2— csetodhop Tuna Y270; 3—ceeTochop Tw-

na Y271. Bce cTekfla Ha cBeTohopax — KpacHoro upeta. Jlam-

nbl — MowHoCTbl0 15 eT, 220 e. ConpoTMBAEHUA K famMnam —
Tuna M3B-10, 360 om.

Puc. 24. Mpumep pasmeLleHUs CBETO(OPOB Ha KPaHOBbIX TPO//IEAX.

/— pabounii y4yacTOK TponnieeB; 2— PEMOHTHbI Y4aCTOK TPO/eEes;
3 — cBeTodhop; 4 — KpaH.

B MocfefHee BPeMs MO TPeGOBaHWIO 3KCMlyaTauun CBeTO-
thopbl yCTaHaBNMBAKOT TaKXe W Ha PEMOHTHbIX Y4acTKax
TPO/ISIeeB, MOCKOMbKY 3TW Y4YacTKM MOTyT ObiTb 4OCTATOUYHO
NPOTSXKEHHBIMU U CUTHAIM3ALNS HTMYMS HanpshKeHUs Ha
HUX MpecnefyeT Te e LeIW, Y4To U Ha paboumx ydacTkax
TPOJ/IEEB.

[na OTBETCTBEHHbLIX TEXHOMOMMYECKMX KpaHOB (Hanpu-
Mep, Pas3/IMBOYHbIX, KELLEBbIX), Cy4yaliHblli Haesn KOTOpbIX
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Ha 06ECTOYEHHbIV PEMOHTHbIN Yy4acTOK HeXenaTesieH rno npo-
M3BOACTBEHHbIM YCMOBMAM (Hanmpumep, M3-3a OCTbIBaHUS
MeTasnna), ycTaHOBKa CBETO(POPOB Ha PEMOHTHbIX y4dacTKax
ABNSETCA He0OGXOAVMOIA.

CeeTohopbl KOHTPONUPYIOT Ha/MuMe HarpsXxeHUs Ha
KPaHOBbIX TPONMIEAX W MNO3TOMY MpPU MNeperopaHNn  BCEX
namn B cBeTohOpe CO3[aeTcA BredyaT/ieHUEe, YTO Hanpske-
HVe Ha BKJIHOYEHHbIX TPOJi-
nesAx oTcyTcTBYeT. [10-BU-

AnMomy, 6bino 6bl nyulle

CHabanTb TPO/Ien CBETO-

dopamn,  OUKCUPYIOLLMIA

He Ha/mMume, a OTCYTCTBME

HanpsxeHus. OfHako 3TO

3aTPYAHUTENBHO BbIMON-

HUTb, TaK Kak rMpu 3TOM

TpebyeTcsa  [OMOSHUTENb-

Haa annapatypa. OpfHako

He3aMeTHOe  MeperopaHue

BCEX flamMn B cBeTodoope

ABMIAETCA Ma/IOBEPOSATHLIM.

Kpome TOro, nokasaHus

csetodoopa ABNANOTCA He-

[OCTaTOYHbIMU A8 MPOU3-

BOACTBA pPaboT Ha OTK/IO-

YeHHbIX TPONnesax, Tak Kak

Ans_aTOro Tpebyetcs elue Ha TPO/NeliHOM KOHCTPYKLUWN.
MOCTaHOBKA 3aKOPOTKW Ha | oo iei 2 yoncrpyiuma s
PEMOHTNPYEMOM y4yacTke KpenneHuss Tponnees; 3 — cBeTodhop.
TpoO/INees U YCTaHOBKa

penbCcoBOro ynopa Ha MoAKpaHOBbIX MyTAX, NPefoTBpaLLato-
Lero Haesg paboTaroLLlero KpaHa Ha OTK/IHOYEHHbIA y4acToK
Tponnes. MoO3TOMy MOXHO MWUPWUTBCA C YCTAHOBKOW CBETO-
(hopoB, MOKa3bIBAOLWNX HaMYMe HanpshkeHua Ha pabo-
TaloLWKUX TPOsesx.

CeeTochopbl 00bIMHO YCTaHaB/MBAKOT BAO/Mb TPOJIIEEB
NMB0 Ha TPOMNEMHbIX KOHCTPYKUMax (puc. 25), nnbo Ha
noakpaHoBbix 6ankax (puc. 26). W3-3a Bmbpaumini npeg-
NOYTUTENBHON ABNSAETCHA YCTaHOBKA CBETOIOPOB Ha MOAKpa-
HOBbIX 6ankax. OpfHako nMpW  BbICOKUX MOLKPAHOBbIX
fankax B UuUensax  6onee  ygobHOro  06CNYXUBaHUSA
cBeTOChOPOB C MNMOLLAAKM KpaHa, WUCMO/b3yeMOnl ANnA Kpen-
NEHNS TNaBHbIX TOKOCbEMHMKOB, LefnecoobpasHa nojBecka
CBETOPOPOB Ha TPOMSENMHbIX KOHCTPYKUMAX. Bo3moXxxHa
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yCTaHOBKa CBeTOpOpOB Ha amopTtuzatopax. CseTohopsbl
JO/MKHbI ObITb YCTAHOB/IEHbI TaK, YTOObl OHW ObIIN XOPOLLIO
BUAHbl MALIMHUCTY KpaHa W, MO BO3MOXHOCTW, BUAHM
C nona exa.

Puc. 27. Awmkn cepun ABIB
¢ 6nokamu npefoxpaHUTeb-Bbl-

K/o4aTesb.
Pasmepbl 6e3 CKOGOK OTHOCATCA
cBeTopopa Ha nog- K swmkam Tuna HABMB-2 (200 c),
~ a B ckobkax Tmna SABMB-4 (350 a).
KpaHosom banke. Mo 3akasy sWWMKM MOryT 6bITb MO-
/— nojkpaHosas cTaBfieHbl  6es3 npefoxpaHuTenen,
6anka, — 3akpen; B 3TOM C/lyyae OHM WCMONb3yloTCs
3 — ceTochop. TONbKO B KauyecTBe BbIK/lOYaTenei.

Tabnuuya 12
OCHOBHble pa3mepbl fALLMKOB C aBToOMatamu (puc. 28)

Pasmepbl, MM
HompyHars- P

Tun HbW TOK Macca.
Awnka aBTognaTa, A 5 B r a E Ke
A3160 50 205 380 405 252 9 190 11
A3120 100 310 610 636 352 11 281 22
A3130 200 380 910 936 422 11 326 41
A3140 600 475 1215 1247 512 14 398 80

KommMyTaunoHHaa annapatypa. [MAna nwura-
HUA N CEKLMOHMPOBaHNA TPOJI/iIeeB yCTaHaBNMBaKOT pasnmu-
HYI0 KOMMYTauMOHHYK annapartypy. [MocKonbKy 3Ty anna-
patypy pasmeLlaloT B Liexe, TO 06bIMHO NMPUHUMAIOT arnapa-
TYPY, YCTaHOBMIEHHYIO B HaBECHbIX ALMKAX WM HaMOMbHbIX
LKadpax.
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K KOMMyTauMOHHOM anmnapaType OTHOCATCS: PyousibHU-
KW, O6NOKU npefoxpaHuTenb-BbikIovaTens (puc. 27) W
aBTomatbl (puc. 28 n Tabn. 12, puc. 29 n taén. 13).

AnnapaTtypy BBOAa YCTaHaB/MBAKOT CHU3Y AN BO3MOX-
HOCTW ynpaBneHWs ¢ nona uexa. CeKuMOHHble PyOUIbHUKN
yCTaHaBIMBAKOT HaBepxy, 4a-

e BCEr0 Ha TOPMO3HbIX —B—
nnowazakax (puc. 30). n i
MpV MpVIMEHEHWM B Kaue- HrN§
CTBE BBOAHbLIX W CEKLMOHHbIX
KOMMYTaLMOHHbIX annapa-

TOB — LuKacho ¢ aBTomatamu, ©  \ [
MO3BOMSIOWMMMN  AUCTAHLWOH-

HOe YrMpaBfeHne, WX MOXHO "
ycTaHaBNMBaTb HaBepxy (Ha-
npumep, Ha TOPMO3HbIX MMO-  §t 1 n
uagkax). 3T0 3KOHOMUT Mpo- LT M
M3BOACTBEHHYIO nnowaas u K g 5 \0
CYLLECTBEHHO COKpallaeT Asuv-

T

Puc. 28. Awmkn cepmmn  A3100
c asTomatamMu (pasMepbl MO
Tabn. 12).

Puc. 29. LWkadbl ¢ aBTOMaTamu
LL-AB (pa3mepbl no Ta6bn. 13).

a—wkad! ¢ astomatamm (I u IV ra-
GapI/ITbI%; 6 —wkadsl ¢ asTomatamm (l1,
Il. V n VI rabaputbl).

HY MPOBOAOB MeXAy TPOAESMU N KOMMYTaLUMOHHBIMK anna-
paTamu.

B KOHCTPYKLMSIX KOMOHH KPYMHbIX LIEXOB, Ha YPOBHE
TOPMO3HbIX M/IOWAA0K, 0ObIYHO MpPefyCMOTPEHbI CKBO3HbIE
npoembl, 06pasyloline ranepen Ans 6Ge30nacHoOro npoxoga
06CNY>KMBAIOLLIEFO YU PEMOHTHOrO MepcoHata Mo BCel A/InHe
uexa, 6e3 BbiIxoJa Ha MOAKPAHOBblE GaKU.
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88

PHoyHesK

29, a

29, a

29, 6

[a6apuTbl

VI

Tvin

LLI-AB4
LLI-AB10

LLI-AB 15
LLI-AB20

LLI-AB4B
LLI-AB10B

LLI-AB15B
LLI-AB20B

Lkadgbl ¢ aBTomaTtamu LLU-AB (puc. 29)

HomyHambHb I
TOK aBTOMaTta,
a

400
130

1500
2000

400
1000

1500
2 000

650

840
1000

650

1000
1150

677

867
1027

677

1025
1177

400

510

780

fti

112

420

Pa3mepbl, MM

503 585

511 775
935

— 585

935
1085

314

444
594

710

684

Tabnnuya 3
Ab Jl.
530 280
720 390
880
530 660
880
1030



Hannuve Takmx ranepeii npefoTBpallaeT HaxoXAeHue
06CNY>KMBAtOLLIErO MepcoHasa Ha MOAKPAHOBbIX MyTAX B re-
pviog paboTbl KpaHa M MO3BOJISieT PasMECTUTb Ha HUX KOM-
MYTaLMOHHYIO annapatypy, OTHOCSLLYKCA K PEMOHTHbIM
yyacTKaMm TPOJI/EEB.

n-n

Puc. 30. YcTaHOBKa CEKLMOHHbIX PY6WUILHUKOB Ha TOPMO3HOWA
nnowaake.

/ — KONOHHa; 2 —nofkpaHoBasa 6anka; 3 — kKpaH; 4 — Topmo3Haa nnouiaa-
Ka; 5 —nepuna; 6 —AWMK UM WKad CEKULWOHHOTO pybunbHWUKaE; 7 — Npo-
X0 B KONOHHe.

Pa3melLleHVEe 3TO KOMMYTAaUMOHHOW annapaTypbl A0JXK-
Ho o6ecneunBaTb yA06HOE YNpaB/ieHME C KpaHa, MeLuexof-
HbIX MOCTMKOB WM C MOCafOYHbIX MowanoK. CnegyeT no
BO3MOXHOCTU M36eraTb YCTAHOBKW KOMMYTALMOHHOW anna-
paTypbl B MecTax TeMMepaTypHbIX LUBOB 34aHUs (Mexay
[BOWHBLIMW KO/IOHHaMW) B CBA3W C TEM, UYTO MPW MHTEHCUBHbIX
aTMOC(hepPHbIX 0CagKax B 3TUX MeCTax BO3MOXHO MpOTEKa-
HWe Bnaru.

Ha BBOAax 06bIYHO YCTaHAB/MBAKOT aBTOMAThl U 610KU
PYOUBLHUK-NPEAOXPAHNUTESb, a 4151 CEKLMOHUPOBaHUS pabo-
UMX YYacTKOB TPOJIIEEB C PEMOHTHLIMU — PYGUITbHUKM.
BBOAHY annapatypy ycTaHaB/MBaKT Ha CTEHe WM KOJSIOH-
He. OHa A0/MKHA WMeTb NpUCrocobneHns Aas 3anmMpaHus
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B OTK/HOYEHHOM MONOXeHUU. MoABOA NUTaHUSA K TPOJIeam
OCYLLIECTB/IAOT MPOBOAAMM, MPOJSIOKEHHBIMU B Tpybax, win
Kabenamu (puc. 31) [MpucoegnHeHWEe atOMMHUNEBBLIX MPOBO-
[OB unn kabenen K Tponnesam, a TakXe MOAMUTOYUHbIX LUMH
K TPO//IEAM BbIMOHAOT C MOMOLLLIO CTaslea/IIOMUHMEBBIX
nnavok (puc. 32 n Tabn. 14).

MpucoeanHeHVe NUTAOWNX JNIMHUA K TPONNesM B Tex

cny4daax, Korga MMEeKTCA MOAMUTOYHbIE LLMHBI, OCYLLECTB/S-

0T K 3TUM wmnHam. CTtane-

4_n ATIOMUHMEBbIE TM/1AHKK, CO-

----- efIHAIOLLMe TPONIen C NoA-

MUTOYHBLIMM  LLUMHaMK, MPO-

paqn NyckawoT okoso 300 a Ha

rnepemMeHHoOM  TOKe (no

cTasibHOM 4vacTun). IMpwn pac-

MOSIOXKEHUN ITUX MTAHOK Ye-

pe3 1,5 m atoro gna 6o0nb-

LUMHCTBA KpaHOB OblBaeT

goctatoyHo. MNpn atom yuu-

TbIBAETCA Manas BeEpPOAT-

HOCTb A/NTENbHOM pPaboThl

KpaHa Ha CpaBHWUTENbHO He-

60MbLLIOM Yy4acTKe Tposie-

€B, OrpaHWYyeHHOM  LLIArom

noanuTKY, U NPUHUMaEeTCH

BO BHVMaHMe pacTekaHue

Tenna B 06e CTOPOHbI OT

HarpeToro yyacTtka TpoJsises

Puc. 31. Moggog nutaHus Kk Tpon- K €0 XO/I04HbLIM y4dacTKam.

neam Ana mawmHucTa KpaHa

Serbonner 2, POSR 31052 MO/KHbI GbiTb CO3AAHLI HOP-

5 — KOMMYTaUMOHHBIA annapar. Ma/lbHble YCNOBUSA PaboTbl.

M3BecTHO, 4TO Temneparypa

M 3ara3oBaHHOCTb BO34yXa Ha YPOBHE PacroioXKeHUA KpaHoB

3HaYMTeNIbHO Bbllle, YeM Ha YPOBHe mnosa uexa. [lostomy,

HanpuMep, KabuHbl HEKOTOPbLIX MeTalypruyeckux KpaHos,

paboTalolmMx B TAXE/bIX YCI0BUAX OKpPYXXaloLle cpeabl,

060pyAyHOT YCTaHOBKaMW AN KOHAVULIMOHMPOBaHUA BO34yXa,

yTO 06ecneynBaeT BHYTPU KabUHbI NMOCTOAHHYIO TeMMepaTypy

Bosgyxa +22-~-+26°C npu TemrnepaType OKpY>XKaroLlei
cpeabl fo +75° C.

MHorga KabuHy KpaHa M30MpYIOT OT MPOHUKHOBEHUSA

B Hee npowussoAcTBeHHoOro wyma. BHIMUMNTMALL ana

cneunanbHOro KpaHa paspabotaHa kabuHa ¢ u3onauuven ot
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Tenna n wyma. Mpm paboTe Takoro KpaHa B YC/0BUSAX
MOBbILLEHHOIO LWyMa, Harnpumep Ha YyposBHe 93—95 pf6,
YPOBEHb LLyMa B KabuHe CHmkaeTcs o 70 ab6.

Puc. 32. MnaHka TponnerHas.

a — Ana npucoejuHeHWUs anlOMUHWEBbIX MPOBOA A U Kabe-
ne K ctanbHbIM Tponnesam (tabn. 114);, 6 — ana npucoeam-
HEHUA MOAMUTOYHBLIX LWWH K Tponnesm (MHAekc Y1040);
1— Tponnen; 2— nnaHka; 3 — HaKOHEYHWUK; 4 — NPOBOAHMUK.

Tabnunya 14

PasMepbl TPONNENHbIX NAaHOK ANS NPUCOeAUHEHUs
antoMWHMEBLIX NMPOBOAOB M Kabeneli K CTafibHbIM TPON/esMm

(puc. 32)
Pasmepbl, MM

CeueHne npucoean-

NHpeke HAEMOro NPQBOJHMKA,
JU‘R [Onvna LnpuHa

Y 1045/1 16 92 40
Y 1045/ 25 95
Y 1046/1 35 97
Y 1046/1 50 100
Y 1047/1 70 112 50
Y1047/H 95 115
Y 1048/1 120 122 65
Y 1048/ 185 135
Y 1049/1 240 142

3azemMneHne TPONNEMHbIX KOHCTPYKLWIA.
3aseMneHMe KpaHa OCYLLEeCTBASETCA OT 3a3eMJ/IeHHbIX MoA-
KpaHOoBbIX MyTeli 4epe3 XOAO0Bble Kosieca MOCTa KpaHa.

Bce TponneliHble KOHCTPYKUUW AO0/MKHbI ObITb 3a3eMJ/IEHDI.
370 TpebyeTca Takxe A5 BO3MOXHOCTU 3a3eMJ/IEHUA CaMUX
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TPO/I/IEEB C MOMOLLIbKO 3aKOPOTKM BO BPEMS MX PeMOHTa WUm
peMoHTa KpaHa (pwuc. 33). [Mpu ycTaHOBKe TPOJ/NENHbIX
KOHCTPYKUUMIA Ha ene3o6eTOHHbIX MOAKPaHOBbIX 6askax,
B CBSI3W C TEM, YTO OHW PAaCMOJIOXKEHbI Ha BbICOTe, HeAOCTYM-
HOM MPUKOCHOBEHUIO C KaKMX-NM60 CTauuoHapHbIX MoLa-
JOK 06CNYy>XMBAHUA U PEMOHTUPYIOTCA TOMIbKO MPU CHATOM
Hanps>KeHUW, CUMNTAIOCh A0CTATOYHbLIM 3a3eMieHWe TOJbKO
OfHO W3 KpalHUX TPONEMHbIX  KOHCTPYKLMIA KaXaoro
yyacTka Tponnees (paboyero wnm pemMoHTHOro). OpfHako

O

Puc. 33. YcTaHOBKa 3aKOPOTOK Ha Tpoiesx.

a —Ha MEeT/VIMHECKO MOAKPaHOBOM basike; 6 —Ha >kesie306eTOHHON Mog-
KpaHoBOl 6Ganke; | —TponneiHas KOHCTPYKUMS;, 2 —MHBEHTapHas 3aKo-
pOTKa.

YUMTbIBasA, YTO MOCTAHOBKAa 3aKOPOTOK MPOM3BOAUTCA C Kpa-
Ha, a MHBEHTapPHbIE 3aKOPOTKU MMEIOT OMNPeeneHHY AJINHY,
MOryT MMeTb MeCTO Cayyaun (Hanpumep, NPV BHe3arnHown
aBapuiiHOM OCTaHOBKE KpaHa Ha paboyeM yu4acTKe), Korga
yCTaHOBKa 3aKOPOTKW Ha €AVHCTBEHHOW Ha y4dacTke 3a3eM-
NEHHOM KOHCTPYKUMW NpeacTaBUT AOMNOSHUTENbHbIE 3aTPYA-
HeHus. MMo3ToMy XenaTeslbHO 3a3eMieHUe BCeX TPOS/ENHbIX
KOHCTPYKUWIA, yCTaHaB/IMBAEMbIX Ha >Xene306eTOHHbIX MoA-
KpaHOoBbIX 6Gankax. [Ana 3a3emnieHUs TPOIENHbIX KOH-
CTPYKUMIA, pPacnofioKEHHbIX Ha >KeNe3006eTOHHbIX  Moa-
KpaHOBbIX 6asikax MWHorga npegnaraloT MPOKAagKy BAOSb
6ankm crneuyyianbHOM MarucTpanu 3as3eMfeHuMs [Ansa  Toro,
yTOObl HEe 3a3eM/IATb KaXAYl TPO/IENHYIO KOHCTPYKLMIO
K MOAKPaHOBbIM MyTsaM. OAHAKO MpU 3TOM MOFyT BO3HUK-
HyTb 3aTpPyAHEHUs MO KperneHWo 3ton marmctpanu. [Mpu
YCTAHOBKE TPOJ/IEVHbIX KOHCTPYKUMIA Ha MeTasl/INYeCcKmX
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MOAKPaHOBLIX 6Gasikax 3a3eM/ieHMe BCEX TPOJIIENHBIX KOH-
CTPYKUMIA OCYLLLECTB/ISIETCS MPMBAPKOA MX K 3TUM GasiKam.

BCTpeualoTCss CXeMbl, B KOTOPbIX [/ BO3MOXHOCTU 3a-
3eM/IeHNst TPOJIJIeB B MECTaxX WX CEKLMOHMPOBaHWSI BMe-
CTO PY6WUNBbHMKOB YCTaHaB/MBAOT Mepeknoyareiv Ha fasa
MOMIOXKEHWSA, N3 KOTOPbIX OAHO MCMO/b3YeTCA A1 CTaumoHap-
HOro 3aseM/ieHUsi. B aTOM cnyvae He TpebytoTcsa MHBEHTap-
Hble 3aKOPOTKM, HO CXeMa CTaHOBUTCS He 6e30MacHoi B 3KC-
nayataumm, MOCKOMIbKY MMEETCA BEPOSATHOCTb C/yyaiiHoro
3a3eM/IeHNs1 yyacTKa TPO/IeeB, HaxoAsllerocs Mo Hanps-
YKEeHUEM.

6. TPOJINTEN HATIONIbHbLIX TENEXXEK

Coopy)eHve TOHHeNsA AN NPOKIafKU TPOJIeeB Hamnosb-
HbIX MepeaaToyHbIX TeseXeK Mo3BosnseT 06CnyXueaTb TPOJI-
Nen BO BpeMms IKCryaTaumm Tenexku.

Tponnen Tenexek 06bIMHO pacrnosiaraloT B TOHHesNe Mof,
Tenexkon (puc. 34). TOHHeNb pPeKOMeHAyeTcs ycTpamBaTb
Mo Ocx TeNeXKU Tak, 4YToObl pPenbCbl AYTW Haxo4UIUCh 3a
npegenaMm KOHCOMer, 06pasylolmx MepekpbiTue TOHHess.
3TO UCK/IOYaeT BO3MOXKHOCTb CKasibiIBaHWS KOHCOMel npu
HEernyb0oKOM 3a/10KEHUM TOHHEeNs. B nepekpbITUM TOHHeNA
yCTpanBatoT LLeMb, Yepe3 KOTOPYH MPUKPensieHHas K Tenex-
Ke TpaBepca, HecyLlas TOKOCbEMHUKN, MPOXOAUT B TOHHESb.
UTob6bl Kpas LWennm He paspyLllanncb, ee OKaHTOBbIBalOT
MeTaIMyeckuMm npodunsmu. LLinprHa wenn gosmkHa 6biTb
MUHMMaIbHOM N MPUHUMAETCA paBHOM He 6osee 6U Mm.

Llens 60nblIMX pa3mMepoB YBeNNYMBAET 3aCOPEHHOCTb
TOHHEN WIM KaHana, BO3MOXHOCTb MpoBana KpPyrHbIX
npeaMETOB M OMacHOCTb TpaBMaTu3ma 06CIy>XXMBaOLLEro
nepcoHana.

LLLenb go/mkHa 6bITh CMeLLLeHa OTHOCUTE/IbHO Pacrosioxe-
HWS TPOJ/eeB Tak, YTOObl MycOp Y OKaMHa (B MeTasypru-
YeCKMX Lexax) He nonagann Ha Tponnen. TOHHenb Ans
TpON/ees, KakK MNpaBwio, YCTpamBalOT MPOXOA4HbIM, T. €.
BbICOTY €ro B Hambonee HU3KOM YacTW A0 OCHOBaHWA KOHCO-
M npyuHUMaloT He MeHee 1800 mwm.

Ha ogHoOW CTOpOHe TOHHENS YKPEMnsT Ha KOHCTPYKUM-
AX TPONSIEN, KOHCTPYKUMW YCTaHaB/MBAKOT 4epe3 Kax-
nble 3 m.
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[Nna KpenneHWs KOHCTPYKLUMIA B COOTBETCTBYHOLLEN cTeHe
TOHHeNA MpPU OCYLLECTBNIEHUM CTPOUTE/bHLIX PaboT npeay-
cMaTpuBalOT MEeTa/I/INYECKMe 3aKnafHble 4acTu.

LLnprHy TOHHENs 06bIMHO MPUHMMAaKOT paBHOM 1400 mm
AN BO3MOXHOCTU YCTAHOBKM TMepun M Co3JaHUs MpPOoXoja
Ana ocMoTpa TposJieeB npu paboTatoLlein Tenexke. Tpasepcy
C TOKOCbeMHMKaMM CO CTOPOHbI Mepus orpaxgarT MeTasl-
NINYECKUM NUCTOM. 10N TOHHENS BLINONHAKT ¢ HeGoMbLUVM
YK/IOHOM, BAOJIb CTEHbI YCTPAMBaKT BOAOCOPOCHYO KaHaBKY
AN 0TBOAA TPYHTOBbLIX U TEXHONIOTMYECKUX BOS.

Mo Topuam TOHHENs, a NpPU TOHHeNsax OGOMbLUOK ANNHbI
(6onee 50 M) n B cepegriHe yCTpauBatoT BbIXOAbl W3 TOHHENSA
B UeX. BbiIxofbl >XenaTenbHO npegycmarpuearb TaMm, rge
Lex HaMMmeHee 3arpy>eH o6opygnosaHuem. Ecnn HeT BO3-
MOXXHOCTU YCTPOUTb [NYOGOKNIA TOHHeNb AN TPOJJees, TO
ONA HUX MOXeT ObITb COOPY>XeH KaHan CO CbeMHbIM Mepe-
KpbiTvem (puc. 35). Ha puc. 34,c n 35,a nokasaHa yCcTaHOB-
Ka MNyTeBOro BbIK/OYaTeNsas ANA OrpaHU4YeHWs Xoga npwu
yrpaBsneHnn ¢ TeNeXKn. Ecnm Tenexkon ynpaensioT AUCTaH-
UMOHHO, TO Ha Hel yCcTaHaB/IMBalOT JIMHENKY, a MnyTeBble
BbIK/IIOYATENN pasMeLLaloT Ha CTeHe B KOHLAX MyTv Tesiex-
K1 OnHa nHenkn (Perikn) 3aBUCUT OT Bblbera Tenexku
npy TOPMOXXEHUW W onpeaenserca no doopmyne

1= ~-, m, (24)

roe U—cCKopocTb MepedBukeHUs Tenexku, MLLIuH;

a — KOahOULMEHT, 3aBUCALLING OT KO/MYecTBa CKaTOB
(Xo40BbIX KOJEC), VMEHLWMUX TOPMOXEHME; Mpu
TOPMOXEHUN [BYX KOJEC, HaXOAALLUXCA Ha OAHOM
Basly, c=5 000; ecnv e gBa Bana, To c=HO000.

Ecnn nuHelika 3akpensieHa Ha Tenexke, TO MOMyYeHHYH
ONVHY NMHEKN yaBamBaloT, YUMUTbIBas, UTO Tesexka nepe-
MeLlaeTcs B 06e CTOPOHbL. [AVHY OrpaHuyuTeNlbHbIX peek
npy Hanagke Mosie3Ho MNPoBepUTb MO (DaKTUYECKOW A/vHe
NyTU TOPMOXEHUSA TENEXKN.

MepegaToyuHas Tenexxka rpysonogbeMHOCTbIO, Hanpumep,
60 T nNpu MNONHOWM 3arpyske npocegaeT NpPUMGAU3NTENILHO Ha
20 Mm. Ana HagexHolW paboTbl TOKOCLEMHUKOB MpU pacro-
NOXEHUW TPOJINIeeB CreAyeT YUYMTbiBaTb MOMOBUHY BO3MOX-
HOWM MNpoCagKn Tenexkn no BepTUKaIW.

Mo cpaBHeHUIO C TOHHeNeM KaHan 06Xx0oAuTCs [AeLlesre,
HO yCTynaeT TOHHEN0 Mo yao6CcTBY 06CNyXMBaHUSA TPOS/IEEB,
noToMy 4TO AN WX OCMOTpa WM pPeMoHTa HeobxoauMmo
CHATb MepeKpbITUe KaHana BAO/b BCEro MyTWU TENeXKW, 4YTo
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Puc. 34. ToHHenb anA
Tposnnees  nepeparod-
HOW Tenexku.

a —npu ycTtaHoBKe ny-
TeBOro BblK/lOUaTeNns Ha
TOKOCbeMHOM Gyrene; 6—
NpH YCTaHOBKE MNyTeBOro
BblK/lOUaTeNss Ha CTeHe
(BHe 6yrensa); /—Tpon-
neriHas KOHCTPYKUMA
K356; 2 — KOHCTpYKUmMSA
(6yrenb) Aana kpenneHus
TOKOCLEMHUKOB; 3 — ny-
TeBOW BbIKNOYaTens; 4 —
HaXWMHas nuHenka;, 5—
KOHCO/b; 6 — KOHCTPYK-
UM ANS KPenneHus ny-
TeBOro Bblk/louaTens; 7 —
Tponnei.



a) ff)

Puc. 35. KaHan pna TponneeB nepefaToqyHON Tenexku.

a — nNpu ycTaHOBKe MNYTeBOro BblKAOYaTeNs Ha TOKOCbeMHOM 6yrene; 6 —TO e Ha cTeHe (BHe 6yrens)- l—tponneii-
Has KoOHCTpykuma K35B6; 2 —koHcTpykums (6yrenb) pANA  KpenneHWss TOKOCbEMHWKOB; 3 — MyTeBOW BbIK/IOYATEYb-
4 — HaXHMHaa nuHelika; 5 — KOHCOMb; 6 — KOHCTPYKUMA [ANA KpenneHWs NyTeBOro BbikAw4atens- 7 — Tponnen ' '



B YCNOBUAX Uexa MpPeacTaBNsaeT W3BeCTHble TPYAHOCTU,

MOCKO/IbKY KaHa/l UMeeT 3HAUUTENTbHYIO LUMPUHY.
3acnyXuBaeT BHUMAHUSA PacrosioKeHUe TPOJI/IeeB B Ka-

Hasle, MepeKpPbITOM MOBOPAYUMBAIOLLMMAUCA Ha  LUIAPHUpPax

Kpbllkamy (puc. 36). byresnb TOKOCbEMHMUKA TENEXKU BO

BPEMA ABWKEHUA MOOYepefHO OTKpbIBaeT Kpbiwku. Becnepg

3a MPOXOAOM TOKOCHEMHMKA Kaxk[as ouvepefHas KpbilKa

aBToMaTunyeckn (noaaencTsum-

eM COOCTBEHHOro Beca) 3a-

KpblBaeTcs.

B 6yayuiem BO3MOXHO Mpu-
MEeHeHVEe WMHEPUUMOHHbLIX Tene-
Xek. [Ona aTtoro BAonb nNyTn
NnepeiBdKEHNA TENeXKU ycTa-
HaB/MBAIKOT MUTAIOLLNE MYHKTHI
(po3eTKM Ha KOMOHHax), oT
KOTOPbIX BO BPEMS OCTaHOBOK
TENeXKN Mony4yaeT nutaHue
ee NMpuBOAHON ABuraTenb, pac-
KpyuMBaloLMA MaxoBUK, 3a-
TeM [BwWrartesb OTK/OYaeTCH
OT CeTn, a MaxOBUK coune- Puc. 36. KaHan ana Tponnees
HAETCA C XOA0BbIM MexaHus-  (C OTKPbIBAIOLMMMCS  Kpbill-
MOM  Tenexku. Mcnonb3sys - kamn).

1— kaHan; 2— oTKpbIBatoLascs

MHEPLIMKD MaxXoBUKa (3anaceH- KpbIlWKa; S— 6yreib ¢ TOKOChEM-
HYIO MM SHEPIUIO), Tenexia e - spausouuion po-
nepeaBuraeTca [0 cneaytolle- Aepxatenamu.
ro nuTawoLLlero nyHkra. Takue
TENeXKNU MOTryT HaliTu npuMeHeHWe B Tex Cny4asx, Korfa
TpebyeTca MX OCTaHOBKa B OMpefeneHHbIX MecTax Nyt u
npy ycnoBumW, 4TO TeNexkKy 06Cny>XmBaeT MAaLUMHUCT, nepe-
MeLLaroLwminca B Lensx 6e3o0macHOCTV BMECTe C Heii.

MpumeHaeTca TakXke nogaya rnuTaHua A48 TeeXKn npu
nomMowy kabenbHoro 6apabaHa, yCTaHOBIEHHOrNO Ha CaMoii
Tenexke Mutalowmini Kabenb, MPOMNOXKEHHbI B HEOO/bLLIOM
NOTKe BAOOMb MYTU TeNeXKW, CMaTblBaeTca WIM Hamatbl-
BaeTcsA Ha 6apabaH B 3aBMCMMOCTU OT HanpasfeHUs [ABUXKe-
HUS Tenexxkn. OfHako ANs UexoB (Hanpumep, MeTannypru-
YECKUX), FAe BO3MOXHbI MOBPEeXAeHUS Kabensd, Takon
cnocob TOKOMoABofa K TeNeXKe He Mosyyun pacnpocTpaHe-
HUSA. Ecnn HanosbHasa TeneXka SBASeTCA TEeXHONOrMYeCcKori
M 4acTo paboTaeT, TO AaxXKe A8 TeseXeK C KOPOTKUM XOAOM
TPO/NeN Nyulle BbIMOMHATL XXECTKUMU U3-3a ObICTPOro N3Ho-
ca MpoBOAOB MNPV FMOGKOM TOKOMOABOZE.
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Puc. 37. Tponnen gna Tenbthepa (no NOCT 3472-54).

/ MoHopenbc; 2—Tenbep; 3 — gBuratens; 4 — TOKOCbEMHWUKU; 5— KOHCT-
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PYKUMA AN KpenneHWs Tponneefepxxatenein; 6 — Tponneu.
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Puc. 38. TponneiiHbiii KpoHWTenH K2LL .
1— Tponneepepxatens Y1234a; 2 — KOHcONb; 3 — cKoba.



7. TPONNEN SNEKTPUUECKWX TAJNIEN

oneKTpuyeckme Tanu  (Tenbepbl) WCMOAb3YHOT AN
TEXHOMOTUYECKUX HYX[, a TaKXe A1 MOHTaXHO-PEMOHTHbIX
paboT. Tenbhepbl nepemMeLLaoTca Mo NPAMOMY WU U30THY-
TOMY MOHOpesfibCy; B TMEPBOM Cc/lyvyae >KefnaTeflbHO, a BO
BTOPOM 006f13aTeflbHO  YCTPOMCTBO  >KECTKMX  TPOJIJIEEB.
Tenbepbl MOCTaBAAOT KOMIMIEKTHO C TOKOCLEMHUKaMM
0N HWKHero TOKOCbeMa, 3TO OnpefenseT KOHCTPYKLUIO
ONnsa KpenneHwsa Tponnees (puc.37).

B kauecTBe Tposnieefep)xaTesnieil NPUHST TPOENOYCHbIN

M30M1ATOP,  TPO/UIEM  OObIMHO  MPUHMMAKOT  CEYEeHUEM
40x4  wmm. KoHcTpyKkuun
ONA  KpernneHus  TPOJi/iees
yCTaHaB/INBAOT Ha MPAMbIX
yyacTKax 4epe3 Kaxfable 2 M,
a Ha 3aKpyr/eHHbIX — 4yepes
1 M. TponnerHble KOHCTPYK-
UMK, U3roTOBNSIeMble O/151 3TOW
uenn 3asogamu [1aBafieKTpo-
MOHTa)ka,  MpvBeLeHbI Ha
puc. 38.

B cooTBeTCcTBMM C HOBbIM

FOCT 3472-63 Ha anekTpo-

Tannu OHW U3roTaBNMBalOTCA

C TOKOCbEMHbIM YCTPOMCTBOM, [ByTaBpbi 30 ,36M .
VIMEIOLLMM Hebo/bLUVE MeXay- 1Bm, 2bm
(hasHble paccToaHUA, U MNo-

stomy BHUWWMTMALU pas-

paboTtaHbl  ManorabapuTHble

KOMIMJ/IEKTHbIE  TOKOMOZABOAbI

(puc. 39).

KOMI'II'IEKT COCTOUT U3 TO- Puc. 39. TpOI'II'IeVI ana Terlbcbepa
KOCLEMHUKOB, TPOJINeeepxa- (no FOCT 3472-63).

o / — MOHOpEnLC; 2 — TOKOCbEMHWKWU,
TeNne, MNPAMbIX W YINOBbIX 3 kouctpykuns ans  kpennenus
HOpMaJ'II/BOBaHHbIX Mno ,CI,I'II/IHe KOMMMEKTHOro Tokonogsoga™
CEKUWNIA Tpossees.

Mpn aTom paccTosHUA MexXxay haszamu NpuHATbE 30 MM.
TOKOCHEMHUKN  UMEIT [BOVHOM LUETOYHbIA  CKOMb3SLLNIA
KOHTaKT U paccuntadbl Ha 10 n 25 4 npu noBropHo-KpaTKo-
BPEMEHHOM pexunme paboTbl 40% [1B, a Tponnem Ha 100 a
npu AANTeNIbHOM peXXnme paboTbl. HomMuHanibHOe Hanpsxe-
Hve o 500 B nepemeHHoro Toka 50 1 60 ru.

Ha 3akpyrneHuax nyTy TPOen MOryT ObITb MPOJIOXKEHDI
KaK C BHYTPEHHEN, TaK W Hapy>KHOW CTOPOHbI MOHOpPE/bCa.
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MoMuMo TenbhepoB 3TW TOKOMOABOAbI MOTYT ObITb MCMOSb-
30BaHbl TaKXe AN NUTaHUS OPYrux nepeasukHbIX TpaHCc-
MOPTHBLIX MEXaHW3MOB, rfe BO3MOXHO MpPUMEHEHNE OTKpPbI-
TbIX TPOJI/IEEB.

3aB0g—M3roToBUTENIb TakKMX TOKOMOABOAOB [OKa He
onpegeneH.

Mo paHHbIM 3aBOAa — W3rOTOBUTENS Teb)epoB HOBble
Tenbepbl He MOTYT 6bITb MCMO/b30BaHbl CO CTapbiMU TOKO-
cbeMHUKammn (no FOCT 3472-54), nmerommn mexaydaso-
Bble paccTofAHMA 115 mm, M3-3a BO3MOXHbIX MPUY 3TOM nepe-
KOCOB BCEF0 YCTPOICTBA.

8. TMBKUI TOKOMOABO/J K MEPEMELLAMKOLLMMCA
MEXAHV3MAM

B Tex cnyuvasx, Korga nyTb NepemeLLeHns KpaHa, Tenex-
K1, Tenbdepa WM MexaHW3Ma HeBelMK WK Korfa YCTpOii-
CTBO roO/bIX He3alMLLEHHbIX TPO/IEEB TPYAHO OCYLLECTBUTb
n3-3a OTCYTCTBMS MeCTa M BO3MOXHOCTWU C/y4daliHbIX Mpu-
KOCHOBEHWIA, MPUMEHSIIOT rMbKMe TOKONOABOAbI.

ToKonoagoA BbIMOMHANT TMOKUM M30MPOBaHHbIM TMPOBO-
JOM WK Kabenem, 3aKpenseHHbIM Yepe3 onpefeneHHble
paccTosHMsA Ha kapeTkax (puc. 40). KapeTka npeacTtasnsiet
COOOl XO[O0BOV POMUK, 3aKPEMEHHbIM MeXay [AOBYX LUEK,
HecyLlmMX KIuly 408 KpenaeHus nposofoB. KapeTku nepe-
MeLaTc Mo HaTSHYTOMY CTa/lbHOMY TPOCY BAOMb MyTW
nepeaBuXeHUs KpaHa WM OTAe/lbHOro MexaHusma. [lepe-
MeLLeHVE KapeToK MPOUCXOAUT TakMm 06pas3oMm, UTo Mo Mepe
yAaneHns MexaHu3Ma OoT MecTa MUTaHUsi KapeTKM pacxoasiT-
cs, yBnekas 3a Co60M W MOCTENEeHHO BbIMPAM/ASA MNUTalo-
LWMA NpoBoA, a Mo Mepe MNPUBAMKEHUS — KapeTKW, TosKas
Apyr gpyra, cxogatcs, obpasys 13 npoBoLoB MeTNN.

KoHCTpyKUMa  KapeTok Ans  rubkoro  Tokomnogsoa
JO/MKHA MCKAKYaTb 3akNVHMBaAHWE MpU UX  COAVDKEHUS.
HepoctaTkom rmbKoro ToKonoasoAa sBNsSeTCs CPaBHUTENbHO
ObICTPbIA N3HOC NUTAOLLEro Kabens us-3a ero 4actbiX U3ru-
60B M MexaHWYeCKUX YCUIUA MNpU MepeaBybkKeHUN.

UTo6bI NPOBOAA HE WUCMbITbIBANIN PacTArMBaOLLUX YCUIWA
npu pasbes3fe KapeToK, MocneaHue CcoevHEHbl Mexay
CO60l i TOHKUMW METa/IMYECKUMM TpOCaMu, KOTOpble Mo
ONVHE HECKOMbKO MeHbLLE, YeM A/IMHA MpoBOAa MexXAay Ka-
peTkamMn. Bo u3bexxaHne 06pasoBaHUSA CAMLLKOM 60MbLUNX
neTenb A/IMHA MPOBOAOB MeEXAY KaXAoW Mapol KapeToK He
Jo/mkHa npeBblwatb 6 M. Mpyv MoOMHOM CONMXKEHUN Kape-
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HN&MMHOWA
Kopojaue Ha
MexaHu3me

Puc. 40. Twmnbkwii TOKOMOABOL,
K MexaHusMmy.

1—Tpoc; 2— HaTsAXHas ckoba; 3 —
rmékuin kabenb; 4 —kapeTka (ogHoO-
KonecHas); 5—knunua; 6— Tpocuk
ANA TATU KapeTok; 7 — KOHCTPYKLUSA
ANA  KpenneHns Tpocuka, 8 — posuK.



TOK HWKHUIA KOHEL, CBOOOAHO CBMCAKOLLEN METIN  [AO/HKEH
HaxoANTbCA Ha PaccTOAHUM He MeHee 2,5 m OT nona B Mme-
CTax Mpoxoda M He MeHee 2M -B MaOfOCTYMHbIX MeCTax.

Mpn ycTpoicTBe rMOKOro TOKOMOABOAA YCTaHaBNMBAKOT
KIEMMHYI0 KOPOGKY 415 nepexofa ¢ 06blMHOIo NMpoBoda Ha
rMbkmin. Mpn BbIGOpPE MecTa YCTaHOBKM 3TOM KOPOOGKU W
Hadana rmbkoro TOKOMogsoJa Heo6XxoAMMO WMMeTb B BUAY,
YTO BCE KapeTKW, cobpaHHble BMeCTe, He AO/DKHbI CO3faBaTb

r*

Puc. 41. KapeTka gns kabeneii (4eTbipexkosiecHas).
* —LUmpMHa CKOGbl 3aBMCUT OT KO/INYeCTBa Kabersieid.

[JOMOMHUTENBHYIO HEOOCNY)XKMBAEMYIO 30HY WM OrpaHuyu-
BaTb CBOOOAY MepelBUXEeHUS MeXaHU3Ma.

3T0 0C06EHHO BaXKHO A1 TMOKOro TOKOMOABOAa Tenbde-
OB, UCMOMb3yeMbIX MPU PeMOHTe KPaHOB. Tenbdiepbl 40J1K-
Hbl MepemeaTbca B 060MX Hanpas/ieHUAX MO BO3MOXXHOCTU
[0 KpariHWX MOMOXeHW, Mpu KOTOpbIX ObecnevmBaeTcs
CHATME CKATOB C PEeMOHTMPYEMOro KpaHa.

MHorga npw cpaBHUTENbHO A/IMHHLIX NYTAX A4 Mepe-
MELLEHUs MeXaHM3Ma WM Npy nyTax, UMerLmx 3akpyrie-
HWS MO Tpacce, BMECTO Tpoca B Ka4yeCTBe HarpasstoLLeit
4NA KapeTOK MPUMEHSIIOT MOHOpPenbC M3 [BYTaBpPOBOM CTa-
NN, TIPONOXKEHHOW napannefnbHO NyTAM, HO 3TO TpebyeT
M3roTOB/IEHUA CNeunanbHbIX KapeTok (pwuc. 41). B aTom
c/lydae KOHCTPYKUMS mnosyvaeTcs 6onee TSXenoid, HO 3aTto
n 6onee HafdexHon. MNMposoaa rMOGKOro TOKONoABOAAa HEGOMb-
WX TenbhepoB MOXHO 3aKpPernuTb He Ha KapeTkax, a Ha
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KOMbLaX, MepemMeLLatlolmnXcs M0 HaTAHYTOMY CTa/lbHOMY
Tpocy (puc. 42).

[AnvHa Tpoca He poskHa npesbiwate 50—60 m. MNpu
6onbLUEN ANMHE YBE/IMYMBAETCA CTpesia npoBeca W MOsB-
NAKTCA 3aTPYAHEHUSA C HATsHKEHWEM Tpoca.

Puc. 42. Twbkuii TOKONOABOA K KpaH-6aske.

1— kpaH-6anka; 2 — pasBeTBUTENbNAss KOpPOGKa, 3—rnOKMIA npoBoj; 4—cTanb-
HOW Tpoc; 5—konbuo; 6 —3axum Ans nposopa; 7 — nofknagka; 8 — oTknto-
YalLwnii annapar.

[Ona Tenbhepos, npefHasHayYeHHbIX 41 PEMOHTa MOCTO-
BbIX KpaHOB, MpefycmaTpuBaloT naowaakm (MOCTUKWN),
C KOTOpbIX YMpPaBAslT TeNbgepamu W PEMOHTUPYIOT KX,
a TakXe 006CNy)XMBAKOT TPO/NEN UM TUBKME TOKOMOABOAbI
TenbgepoB. MoKasaHHbIM Ha puc. 43 cnocob rMBKOro TOKo-
rnoasoja rMo3BOMASIET MaKCUMaslbHO MCMOMAb30BaTb pabounii
nyTb Tenbdpepa, HO TpebyeT ycTpoiicTBa BAO/b MOCTUKA
[IONONHUTENBHOIO Kopob6a Ans rmékoro kKabensi, Ha 4TO He
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BCErfa COrnallalTcsi TEXHOMOMM, TaK Kak Kopo6 yxygaliaet
0630p MMOWAAM Lexa, B 30He KOTOpoW paboTaeT Tenbep.
Mpy rMB6KOM MOABOAE K MEPeMELLAIOLLMMCS HaMo/bHbIM
MexaHW3MaMm, Hanpvmep nunam, Kabenu orpaxgarT oT
nonagaHna Ha HUX PacKaseHHOW OKa/IMHbI U T. M.

Puc. 43. TnbkmiA Tokonogsog K Tenbdhepy A1 PEMOHTA
MOCTOBOrO KpaHa.

/— tbepma; 2 — mocTUK ana  obenyxueaHua Tenbdepa; 3 —
Tenbhep; 4— rnbkuii ToKonoasoa; b— nosopok (rasoBas Tpy-
6a); 6— kopo6 aAns kabens; 7 — KHOMKa YynpaBfieHUS.

MO6KUIA TOKOMOABOL MOXET OblTb TakXe MpPUMEHeEH
B MOXapoornacHbIX W B3PbIBOOMACHbIX MOMELLEHUSX, The
rosible TPON/IEN HEAOMYCTMMbl M3-3a BO3MOXHOCTU UCKpe-
HUA NPy MNEPEMELLEHUSIX TOKOCLEMHWKOB Ha TpOesx.

CyLllecTByeT TaK Has3blBaeMoe GeCTPO/UIENHOE MUTaHKe,
NPMMEHSIEMOE B TeX Cy4asix, Korga COOPYXXeHMWe TPOJI/eeB
BAOMb NMHUW  MepeiBMXeHUs! KpaHOB  3aTPyAHUTENbHO
(Hanpumep, Ha KO3/10BbIX KpaHaxX HapyXHbIX YCTaHOBOK).
Mpu aTom Tponnen (B BUAE OTPE3KOB HeBGOMbLLOW ANNHBLI—
NbDK) ycTaHaBNMBalOT HeMocpeaCTBEHHO Ha CaMOM KpaHe,
a TOKOCBLEMHWKM pacronaralT Ha ornopax BAOMAb MyTU
[OBVKEHUA KpaHa.
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[OnnHa TponneeB [O/MKHA HECKOSbKO MpPeBbILWATL pac-
CTOSIHME MeXay onopamMu BO  M36GexaHVe MepepbIBOB
B MUTaHUN.

9. TPOJIJIEN CJ/IMTKOBO3OB

Ha 06XXMMHbIX NPOKaTHbIX cTaHaX (CAA6UHIU 1 6IOMUH-
rm) 408 nojadm HarpeTtbiX CAUTKOB OT HarpesaTesflbHbIX
KOMOALEB K CTaHy WCMNOJMb3YHT C/AUTKOBO3bl. OHU 06bIMHO
nepemMeLLalTcs Mo MNPSAMONNHEAHOMY MYTU BAO/b KOJOALLEB.

B nocnegHee Bpems COOPYXXalOT KOJbLieBble  MyTY,
VICK/TIoHatoLLe o6paTHbIii Xo4, C/IMTKOBO3a W MO3BONSOLLME
6narogapsi aTOMy WMMETb HECKOJ/IbKO C/IMTKOBO30B Ha OAHMX
MyTAX, YTO MOXeT MNoTpeboBaTbcA NPU 60/bLLIOM KOSMYeCT-
BE HarpesaTe/lbHbIX KOJIOALEB.

CnnTKoBo3aMu yNpaBAsoT AUCTAHUMOHHO (C mocTta uu
C K/IEWEBOro KpaHa), MO3TOMy KOJIMYeCTBO TPOJI/IEEB
00bl4HO BeNnKo — a0 10 n 6ornee.

PacnonoxxeHne TponneeB B TOHHeNe WK 3a Orpaxje-
HVYEM CO CTOPOHbI KOMOALEB OKa3anocb Heuenecoobpas’HbIM.
TOHHENN CWUbHO 3acopsalTcs okanmHoW (20 T B Mecsw),
NPOHMKAIOLLEN 4epe3 Lienb A1s Oyrenss TOKOCbEMHMKOB.
OuuncTKka TOHHenel 3aTpygHuTenbHa. Kpome TOro, nepe-
KPbITUE TOHHeNs MPUXOAUTCA pPacCYUTbIBaTb Ha BO3MOX-
HOCTb C/ly4aliHOro BbiNafaHus CANUTKa U3 KIEeLeBOro KpaHa.

PacnonoxxeHne TponneeB CO CTOPOHbI KOJIOALEB He
pekomeHayeTcs, TaK KakK Mpu BbIFPYy3Ke W 3arpyske Kosoj-
LeB, a TakKXXe Mpu UX PeMOHTaxX TPOJIIEN MOXXHO MOBPeaUTb.
MoaTomy Tpossien pacronaraloT OTKPbITO CO  CTOPOHBbI,
NPOTMBOMONIOXKHOW Kosoauam. W3-3a BO3aelicTBMS Tennia w
OKaJIMHbl TPOJI/IEU  C/INTKOBO30B CU/MbHO U3HALLMBAKOTCA.

YCTPOWCTBO TPOMSEEB ANS C/AMTKOBO3a CBA3AHO C HEKO-
TOPbIMN ero 0CO6eHHOCTAMMW. B CBA3WM C TEM, UYTO C/IMTKOBO3
VIMEET PECCOpbl, €ro MOSIOKEHWE B BEPTUKa/IbHOM MI0CKOCTU
MEHSETCA B 3aBUCMMOCTM OT TOro, MepemeLLaeTca CAUTKO-
BO3 CO C/IMTKOM WM 6e3 Hero (Bec CMTKa AocTuraet 25 ).
Kpome TOro, BO3MOXKHa ocafka nyTeii (0CO6eHHO npu OTCyT-
CTBUU OGETOHHOI0 OCHOBaHUS) U UX KpuBMU3HA. CNUTKOBO3
13-3a MU3HOCA €ro XOHOBbIX KOMEC MeHSET MOMOXEeHNE Takxke
B TOPM30OHTa/IbHOW MIOCKOCTW. Bce 3TO Mpu  >KEeCTKOM
3aKpenjeHn TOKOCBbEMHOrO YCTPOICTBA Ha C/INTKOBO3e U
npy 6ONbLLOM CKOPOCTM ero nepedswkeHns (6 m/cek)
NpMBOANT K rMepekocaM M COCKaKMBaHWUK TOKOCHEMHMKOB
C TpON/ees.
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Qb cAnmotinan

Jo ocv hnronntt M5

Puc. 44. Tponnenm cAUTKOBO3a.

| — Tponnen; 2 — KOHCTPYKLMS ANA KpenjaeHWs Tponsees; 5—TOKOCbeM-

HUKWN; 4— ToKOCbeMHas Tenexka, 5— Befylias KOHCTPYKLMA; 6 — cnuTKo-
BO3.
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MoaTomy B MocnefHee BpemMs MPUMEHSAIOT CBO6OAHOE
3auensieHMe  C/IMTKOBO3a C TOKOCbEMHbIM YCTPOMACTBOM,
BbIMO/IHEHHLIM B BUAE TeNeXKU PaMHOM  KOHCTPYKLMW,
HecyLLeli TOKOCbEMHUKN 1 CBOGOAHO BELOMOM C/IMTKOBO3OM
rno oTAenbHbIM NyTsaM (puc. 44). Takmm 06pa3om, BUbpaums
N TONYKU CANTKOBO3a HE MepeaarTcs Ha TOKOChbeMHOe
YCTPOIACTBO.

ToKOCbeMHas TefleXXka WCMosb3yeTcs TakXke AnA ycTa-
HOBKWM Ha HeW NIHEeEK, BO3AEMCTBYIOLLNX Ha NYTeBble BbIK/HO-
YyaTenu, obecneumsaroLlme 3amef/IeHME U OrpaHUYeHMe Xoda
CNUTKOBO3a. Kpome TOro, Ha Hell MOXeT ObITb YCTaHOB/EH
WYHT A48  WHOYKUWMOHHbBIX AAaT4YMKOB, 06ecrneymBaroLmx
OCTaHOBKY C/INTKOBO3a Y /060 Bbli6paHHOM oOnepaTopom
rpynnbl Konogues (4alwie AnA 3TOro NPUMEHSAIOT paspes-
Hble TPO/Ien).
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MPNTOXEHWE |

KpaHoBO-MeTannypruyeckme AsuraTenn aCUHXPOHHblIe C )a30BbIiM
potopom Tuna MT, 380 e, 25% TI1B

HomyHarbHbIA TOK

Tvin MoLuHocTb, KET  CkopocTb, 06/M/H craTopa, a
MT-11-6 2,2 885 7,2
MT-12-6 3,5 910 10,3
MT-21-6 = 5 940 14,9
MT-22-6 7,5 945 20,9
MT-31-6 1 953 28,4
MT-31-8 7,5 702 21,2
MT-41-8 11 715 30,8
MT-42-8 16 718 42,5
MT-51-8 22 723 56,5
MT-52-8 30 725 71,6
MT-61-10 30 574 80
MT-62-10 45 577 110
MT-63-10 60 577 133
MT-71-10 80 582 190
MT-72-10 100 584 239
MT-73-10 125 585 286

MpumeyaHwue. Tabnuua coctaeBneHa no maTepuanamMm 3aBofa-m3rotoBuUTENA.

MPNNOXEHWME 2

KpaHoBble aCMHXPOHHbIE ABUTraTeNn ¢ hasHbIM POTOPOM TuMa
MT n MTB.380 6, 50 ru, 25% MMB (n3onAumsa knacca E, B)

HomyHarbHbIA TOK

Tvn MoLuHocTs, KT CkopocTb, CO/MUH cTatopa, a
MT-011-6 1,4 885 5,3
MT-012-6 2,2 895 7,5
MT-111-6 3,5 915 10,5
MT-112-6 5 925 14,8
MT-211-6 7,5 935 20,8
MTB-311-6 un 945 28,6
MTB-311-8 7,5 695 21,0
MTB-312-6 16 955 37,6
MTB-312-8 u 710 33
MTB-411-6 22 965 55
MTB-411-8 16 715 45,7
MTB-412-6 30 970 70,5
MTB-412-8 22 720 58
MTB-511-8 30 720 77
MTB-512-8 40 730 101
MTB-611-10 45 575 115
MTI3-612-10 60 578 145
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lMpopomkeHne npanox. 2

HoM1HabHbIA TOK

Tun MoLuHocTb, KeT  CKOpoCTb, 06/1H craTtopa, a
MTB-613-10 80 5b0 190
MTB-711-10 100 584 255
MTB-712-10 125 587 320
MTB-713-10 160 587 395

196|:1| pumeyaHune. Tabnmua cocTae/ieHa MO MaTepuasiaM  3aBOfa-M3roToBUTESA
B r.

MPNNOXEHWE 3
KpaHoBO-mMeTannyprmyeckme ABuratesnn aCUHXPOHHbIE
C KOPOTKO3aMKHYTbIM poTtopoMm Tuna MTK, 380 B, 25% IB

KpaTHocTb nycko-

v MOLLIHOCTb, C(l)(g 0cT, I-bN_II_/IOI-I?/'II;HbI/I _Tor
‘CHI
i

MTK-11-6 2,2 883 6,4 3,3
MTK-12-6 3,5 875 9,6 3,6
MTK-21-6 5 910 13,4 4,3
MTK-22-6 7,5 905 19,3 4,4
MTK-31-6 11 920 26,4 5,1
MTK-31-8 7,5 682 19,1 4,5
MTK-41-8 11 685 28,8 4,5
MTK-42-8 16 685 39,6 4,8
MTK-51-8 22 692 52,6 5,0
MTK-52-8 28 695 64,6 5,2

MpumeyaHue. Tabnmua cocTaB/ieHa Mo MaTepuariam 3aBoJa-V3roTOBUTESS.
MPUNNTOXEHWE 4

KpaHoBble aCMHXPOHHbIE ABUTaTENIN C KOPOTKO3aMKHYTbIM POTOPOM
Tnna MTK n MTKB, 380 B, 50 ru, 25% [IB (n3onauums
knaccos E, B)

KpaTrHocTb rycKo-

Tvn MOL:.(u;gﬂb, Cokgmcvzlzb, I-UV!I/_I(I;?(I"Ib;ibM ./C 1
C.H
MTK-0U-6 1,4 870 4,8 3
MTK-012-6 2,2 875 7,2 3,1
MTK-111-6 3,5 870 10,1 3,5
MTK-112-6 5,0 890 13,5 3.9
MTK-211-6 7,5 905 18,4 4,3
MTKB-311-6 1 910 26 4.9
MTKB-311-8 7,5 680 20 4.4
MTKB-312-6 16 905 37,8 4,9
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lNpogosmkeHre npunoxx. 4

KpaTHOCTb nycKo-

MoLHOoCTb, CKQpOCTb, HoMUHanbHbIN
Tvn KeT 06/MVH TOK, &
c.n
MTKB-312-8 1 690 30,4 4,6
MTKB-411-6 22 935 50 5,2
MTKB-411-8 16 695 41 4.8
MTKB-412-6 28 945 62 5,6
MTKB-412-8 22 695 53,2 5,0
MTKB-511-8 28 700 68 5.4
MTKB-512-8 37 705 91 5,8

MpumeuvaHune. CocTaBveHa NoO mMaTepuanam 3aBofa-u3rotosmtensa B 1964 r.

NMPNNOXEHWE 5
KpaHoBO-meTannypruyeckue gsuratenn NOCTOSHHOIO TOKa
Tuna AMr220 B, 3aKpbiTble C €CTECTBEHHbLIM OXNaXAEHUEM
NOBTOPHO-KPATKOBPEMEHHbIM peXxnmom 25% [MB n sawmuieHHble
He3aBUCUMEW BeHTUNAUMEN (NMpogyBaeMble) C MPOAO/HKUTENbHBIM
HOMUHasbHbIM pexnmom 100% B

McnonHeHne no Tun MoLHOCTb, CKOpoCTb, HomuHanbHbI

cKOpoCTUN KeT 06/MnH TOK, O
TuxoxoaHble an-12 3(3) 1200 (960) 17.5(19)
Aarn-21 4.5 (4,5) 1050 (900) 26(28)
Aan-22 6(6) 1130(850) 33 (36)
Ari-31 8,5 (8,5) 870 (770) 47 (50)
Aan-32 12(12) 790 (675) 65 (68)
Ar-41 16(17) 710(630) 85 (94)

Ari-42 21 (23) 660 (600) 110(125)

Aar-52 32 (33) 760 (630) 164(175)

Aar-62 46 (50) 625 (520) 233(260)

Aar-72 67(75) 590 (470) 338 (385)

Aari-82 95(106) 500(425) 470 (540)

Aar-92 135(150) 470(405) 670 (760)
BbicTpOXoAHbIe Aar-21 5,5 (5,5) 1460(1 200) 31(33)
Aar-22 8(8) 1550(1200) 44 (46)
Aar-31 12(12) 1410(1 100) 64(67)
Aan-32 16(17) 1230(1000) 84 (92)

Ar-41 22 (23) 1160(970) 114(124)

Ari-42 29 (32) 1040 (900) 150(170)

Ari-52 38 (42) 1020 (850) 193 (218)

O-82A 112(125) 650(590) 560 (630)
ON-82A 140 (140) 640(575) 700(710)

MpumeuvaHnwnsa: |. CocrtaBneHo Mo maTepuanam 3aBofa-usrotosutens. 2. [laH-
Hble, NpuBeJeHHble 6e3 CKOGOK, OTHOCATCA K [JBuraTensam napannenbHoro Bo36yxje-
HUSA, a B CKOGKax — nocnefoBaTenbHOro Bo36yxaeHusa. 3. Asuratenu Tuna [Ar1-82A
V3roTOBAAIOT B [iBYX WCMO/MIHEHUAX: 3aKPbITOe (MeHblUeli MOLLHOCTM) W 3allULLEeHHOE,
npoaysaemoe (60NbLUeA MOLLHOCTH).
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