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BBepeHune

py3onogbemHoe obopynoBaHMe - 0AMH U3 CaMblX HE0HXOANUMbIX MOMOLLHWKOB B paboTe. Tak, Aas NogHATUA
rpy3oB, OOHUM W3 CaMbliX YA06HbIX YCTPONCTB cunTaeTcs nebenka. Jlebenka, aTo yCTponcTBa A5 NepeaBUXEHUS
rpy30B MOCPeACcTBOM ABUXKYLLLErocsi TMOKOro afieMeHTa - KaHaTa, uenu unm tpoca. NpumeHeHne nebenkmn
M3BECTHO ellle BO BpeMeHa paboBnafenbyeckoro Ermnra v yxke Torga no3BoJiMinN 3HAYNTENIbHO YCKOPUThL NOABEM
M nepemelleHne rpy3os. B To BpeMsa oHV NpMBOANINCE B ABUXKEHNE MYCKYJIbHOWN MU FYy>KeBOW CUon. Pa3zBntue
TEeXHUKWN 1 NPON3BOACTBa NO3BOJIMJIO UCMOJIb30BaTh MEXaHUYECKUIA NPUBOL, KOTOPbIA 3HAa4YMTEbHO obnerynn
paboTy c nebenko.

B HacTosllee BpeMAa UCNOJIb3yeTCA ABa OCHOBHbLIX B/Oa ne6e,u,0K - 3TO0 ne6e,u,K|/| C Py4YHbIM NpnBOoAOM U ne6e,u,Kv| C
3JIEKTPUYECKUM MPUBOLOM.

)'Ie6ep,K|/| PYy4HbIe 3TO YHUBEPCaJZIbHOE U JelleBoe pelleHne as4a nogbeMa rpy3soB Ha CTPpOUTEJIbHBLIX MJiolWanKax,
CckNlagax, HeboNbLKNX NPON3BOACTBAX, @ TaK XK€ OTJ/INYHO MOAXOAUT AJ1S BCOMOraTesIbHbIX M MOHTa>HbIX-
OEeMOHTa)XHbIX paboT. O6nacTb NMpUMeHeHNs py4YHbIX 1ebeoK 04YeHb LIMPOKA, Tak Kak ans nx paboTtbl He
TpebyeTcst HaMYMEe NCTOYHMNKOB 3JIEKTPMUYECTBaA.

K py4HbIM iebefikaM OTHOCATCS pblHaXkHble iebenkn, 6apabaHHble N1ebeKn U MOHTaXKHO-TSArOBbIE MEXaHWN3MbI.
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MpuHUWN paboTbl Nebenkn pbl4a kHOW PYyYHOM OCHOBAH Ha NPOTSArMBaHUN KaHaTa Yepes Kopnyc C MOMOLLbIO
C>KMMOB, MOMNEePEMEHHO 3a)XKMMalOLLNX KaHaT U NPOABUIraloLLMX ero, B COOTBETCTBYIOLLEM HanpaBaeHun. B
6apabaHHon nebenke C py4HbIM NPMBOAOM MNOABLEM, M OMyCKaHNE FPY30B NPON3BOAATCS BPaLLEHMEM BPYYHYIO
oLHOM NMbOo OBYX PYKOSITOK, YCTAHOBJIEHHbIX Ha NPMBOAHOM Baa. [Ina yCKOPEHUA NOAHATUS NEerkux rpysoB
M3roTOBJISIIOT ABYXCKOPOCTHbIe nebegkn. MOHTa)XHO-TAroBble MexaHU3Mbl cBoeobpa3Hbl COBCTBEHHOW CUCTEMON,
MeHee NOXO0XXN Ha Apyrue pyyHole nebeaku. MpuHumn nx paboTbl basnpyeTca Ha NPOTArMBaHMN KaHaTa Yyepes
MexaHun3M nebenkn, 4TO NO3BOJAET MPUMEHSATb KaHaTbl HEOrPAHWYEHHON OJINHbI.
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dnekTpuyeckme nebenkn - 3To rpysonoabeMHoe obopyioBaHMe, NpegHasHavYaemMoe A1 Npou3BoACTB NOAbLEMHO-
TPaHCMOPTHbLIX OMNepaLnii NpyM NPOM3BOACTBE CTPOUTESbHbIX, MOHTa>XHbIX U OCTajIbHbIX paboT, 6ypoBbIx
YCTaHOBOK, A4J1 KOMMNJIEKTaLUM pa3indHbIX CTPOUTENbHbLIX NOABEMHbIX YCTPONCTB, Ma4YTOBbIX MOOBEMHUKOB,
KPaHOB, @ TakXe /1 NepeMeLLeHNs KeJle3HOLO0POXKHbIX BaroHOB N LIUCTEPH.

Nebenkn TAroBble NpeayCcMOTPEHbI 415 NPOM3BOACTBA MOABEMHO-TPAHCMOPTHbLIX ONepauni 418 MOHTaXHbIX,
CTpOUTESIbHBIX U MPOoYMX paboT, a TakKe AN KOMMeKTauun CTPOUTESNbHbIX MOABLEMHbLIX YCTPOUCTB. KpenaTtcs
[aHHble Taroeble nebenku K nbon, ynobHom ans Bac NOBEPXHOCTU, K MPUMepPY: NoJibl, CTEHbI, MOTOJIKN, MpU
MOMOLLN KpenaeHns Ha ropu3oHTaNbHoON nnbo BepTUKanbHOM NaoLlagKe.

JNlebenkn MaHeBpOBbIE NMpefHa3HavYaloTCA Oa NepeBIKEHNS XKeNe3HOAOPOXKHbIX BaroHOB Ha NMpuUpesibCoBbIX
CKNagax, N MPUMEHSATCA Ha NOrpy304HO-PA3rPy304HbIX yHacTKaX, YTO MO3BOMAAET 3aMEHUTb TEMI0BO3. ITU
nebenkun knaccnpnunpyoT Kak ogHobapabaHHble n apybapabaHHble, a Mo BuAy notpebnsemMmon sHeprum -
3/IeKTpu4eckne n nHeBMaTmn4eckume.

Nebenkn BcnomoraTenbHblie 1 BypoBble nebenkn NnpefHasHavyeHbl A8 TPAHCNOPTUPOBKY FPY30B U MHCTPYMEHTa C
NpUEMHbIX MOCTUKOB Ha BypoBble MyoLwanku, nogbemMa rpysoB, CBMHYMBAHWA U pa3BMHYMBaHNS 06caHbIX Tpyb.
Nebenkn ckpenepHble NpefHa3HavYeHbl A1 4OCTAaBOK OTAENbHOM OT MacCMBOB FOPHOM MacChl MPY NOA3EMHON
pa3paboTke nonesHbiX MCKonaeMbixX. OHM TakXXe NCMOJIb3YIOTCA Ha OTKPbIThIX pa3paboTKax N CNOb3YIOTCA Kak
CpencTBO MexaHM3aumnm CK1aaMpoBaHMA KYCKOBbIX U CbiMy4Mx MaTepunanos. B asmxeHne nebefka npMBoanTCS
Mpy MOMOLLWN BKJIIOYEHUA UK BbiKOYeHNSA paboyero n xonoctoro 6apabaHa C MOMOLLbIO PyYHOro TOPMO3a.
LllaxTHas nebenka, NnpegHa3HavyaeTCs 419 nNepeABrXeHNs 060py0BaHMA U FPY30B, MOHTaXHbIX U MOrpy304HO-
pa3rpy3o4Hbix paboT B yCN0BUAX LIAXT.

MpenmyLlecTBaMm NCNOJb30BaHNA nebefok ABNseTCA Hebonblume Pusndeckme yCuamsa npum nosib3oBaHmN,
NMPOCTOTa KOHCTPYKLUMIA N UX YNpaBJIEHNS, KOMNAaKTHOCTb rabapnToB 1 HaleXXHOCTb B paboTe, 6osblume TAroBble
ycunmsa. C noMmolbto nebenkn Bl MOXKeTe 3Ha4MTeNbHO obnerynTb paboThl CBA3aHHbIE C MOOBHEMOM U
nepeMeLleHneM rpysos, 3TO NO3BOJINT CIKOHOMUTbL BpeMSA U CpeacTBa.

3akJitoyeHne

B paboTe pa3paboTaHa nebenka JIBLLU-25A c ycoBepLLUEHCTBOBAHHbBIM Y3/10M.

YcTaHOBNEHO, YTO KOHKpPeTHble 0cobeHHOCTN aKcnayaTaumm nebenok nHamesmayanbHbl. O6Lme ocobeHHOCTK
aKcnayaTauum WaxTHbIX Nebefok BCNoMoraTesibHbIX ceayoLme:

- nebenkn NpnmMeHaOTCA B BblpaboTKax C yrnoM HakaoHa oT 0 go 30°;

- nebenkun NnpnMeHaAtOTCA B BbipaboTKax ¢ nepeMeHHbIM npodunaem (£30°);

- nebeKN NPUMEHSAIOTCA B LWaxXTax Jlobor KaTeropmm no rasy v Nbiau;

- UCNonb30BaHMe nebefoK NPy NPOXOXKAEHUN HAaKJIOHHBIX BbiIpaboTOK He gonyckaeTcs.

YcnoBua npumeHeHns paspabateiBaemon nebenku cnegytouwme:

- Yro/1 HakJIOHa BbIpaboTKM, MO KOTOPOW OCYLLECTBJISAETCS TPAHCMOPTUPOBAHME FPY30B PEJSIbCOBLIM TPAHCMOPTOM,
fo 30°;

- nebegka MoXXeT NpPUMeHATbLCA Ans paboThl B WWaxXTax NMpu TeMnepaType okpyXkatowen cpeabl ot -30°C go +40°C.
Mpn TemnepaType HMxe 0°C pekoMeHAyeTCsa ncnosibdoBaTb Macno MC20;



- nebeKa MOXXET 3KCMyaTUPOBATLCS KakK B MPOLO/KNTENIbHOM pexxiMme paboThl aBuraTtens (S1), Tak n B
MOBTOPHO KpaTKoBpeMeHHOM pexunme S4 c MNB = 40-60% ¢ 4ncsiom nyckos B 4ac o 100;

- HanpsbKeHne NuTalloLen anekTpnieckon cetn - 380/660/1140 B;

- ncnosnb3oBaHMe nebefoK He JoMyCKaeTCs BO BPeMS MPOXOXXAEeHNSA Uin yrnybku BbipaboTKM, Mo KoTopon
OCYLLECTBNISETCH TPAHCNOPTUPOBAHNE IPY30B;

- nebefKka MOXXET NMPUMEHSTLCS B YCJIOBUSIX OKPY>KatoLLen cpefbl, Fae OTHOCMTEesIbHas BJIaXKHOCTb BO3AyXxa Nnpu
TemnepaType +35°+2°C He 6onee 98%.
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MpuynHamun oTKa3oB ebenoK ABAAIOTCSA 3HaKONEpeMeHHbIe Meperpysku, KOTopble NMPUBOAAT K MOBbILLEHHOMY
N3HOCY BCEX OBMXKYLLUNXCS YacTel. TakXKe NpUCYTCTBYET TEHAEHUMS HeYKNaaKn KaHaTa Ha 6apabaHe yepes
OTCYTCTBME KaHaBoK. OTAenbHO, cneayeT oTMeTUTb 06 n3Hoce TOpMO3HbIX 06KNaAoK, B pe3ysibTaTe KOTOpPoro
MOFYT MPOU30NTKN 3Ha4YUTEsIbHbIE OTKa3bl BCEX d/1IeMeHTOB nebenku.

B pe3ynbTaTe 6blIM NpOBEeAEHbI pacyeTbl BbIBpaHHOM KOHCTPYKUMK nebegku.

B nTore 611 Npeano)KeH MOpPoLLKOBLIA (PPUKLMOHHbBIN MaTepuana 418 TOPMO3HOM KOJIOOAKN, KOTOPbIA COAEPXKUT
MOPOLLKK rpacdnTa, XKenesa, JJIermpoBaHHY0 Meab, OKCUAA aJlloMUHNSA, Cynbdraa xenesa, kapbuaa 6opa, kapbupa
KpeMHua 1 acbecta npokaneHHoro. Cnocob nonyy4yeHns TOPMO3HON KOTOAKW BKJIOHaEeT X0/104HOe NpeccoBaHme
3aroTOBKM 13 NOPOLLUKOBOIro PPUKLNOHHOIO MaTepurana ¢ ycunmem 400-500 MlMa, HarpeBaHmne NoayYeHHON
3aroToBku go 980-1050°C n ee aMHammyeckoe npeccoBaHue ¢ saHepruen 850-950 M x/mM3. TopMmo3Hasa Konogka
cofepXXnT paboynin o N3 NOPOLLUKOBOIro (OPUKLMOHHOIO MaTepuaa N HeCYLL NI C/ION N3 NOPOLLKa XKese3a.
Obecne4ynBaeTCs NOBbILIEHNE KaYyeCTBa (PPUKLNOHHOIO MaTepuana, YTO NO3BOAET MOBbLICUTb MPOYHOCTb U
M3HOCOCTOMKOCTb TOPMO3HOW KOJIOAKWU, CHU3NTb MOBPEXAAeMOCTb NMOBEPXHOCTU KaTaHMNA KoJieca 1 ero U3Hoca.
Kpowme Toro, 6bapabaH nebenkn 6bia1 KOHCTPYKTMBHO N3MEHEH, Ha KOTOPOM NpeayCcMOTPeHbl KaHaBKM ANS KaHaTa.
Tak>Xe yCTaHOBJIEHO, YTO TOPMO3HON MOMEHT AJ19 YCOBEPLIEHCTBOBAHHOIO TOPMO3a MMeeT BeSINYNHY MeHbLUe B
1,2 pa3a.

Kpome Toro, B pesysbTaTe pacy4eToB yCTaHOBJIEHO, 4TO AnnHa 6apabaHa nebepkm coctasuT 712 MM,

Pe3ynbTaTbl CPaBHUTENbHBLIX IKCMyaTaLMOHHbIX UCMbITaHWUIA MOKa3aan, YTO NPenJIOXKEHHbIN MaTepuan
TOPMO3HbIX KOJIOAOK BJiafeeT MOBbILLEHHbIMW CBOMCTBAMU, YTO yKa3blBaeT Ha Lenecoobpa3HOCTb B MPUMMEHEHNN
ero B gaHHown nebepke.
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