YOK 10.A. Noxupaes, B.B. NMoTtanos
621.926.2

(072) NCCIEJOBAHUE ITPOIIECCOB
KOJIEBATEJIBHBIX CUCTEM
I'OPHOI'O ObOPYIOBAHUA

MpoBeaeHbl Uccnef0BaHNA NOBEAEHWUA KONebaTeNbHbIX CUCTEM FOPHOTO
obopyaoBaHMa. Ob6bEKTOM A1a UccneoBaHUIM BbIOpaHa YeTblpexBasko-
Ban Apobuka. Ha ocHoBe aHanM3a KOHCTPYKLUMU U pexxnmoB paboTbl,
npesNoXKeHO NPUMEHUTb B CUCTEME NPeAOXPaHUTENbHbIX NPYXKUH CTy-
neH4aToe AemndUpPoBaHME U PbIYAXKHBIN SNEKTPOMEXaHUYECKUIA aMOop-
TM3aTop. PblyaKHbIl aneKTpoMexaHNUYEeCKUI amopTU3aTop AenaeT npo-
Lecc nepemeLL,eHnA Basika NIaBHbIM, YTO CHUXKAET PE30HAHC U YAAPHYIO
Harpysky Ha MOALWMMNHWKK. Takoe pelleHue MO3BOAWUT CHU3UTb M3HOC
6aHaaXKe 1 yBEIMUUTL CPOK CNYXKObl ONOPHbLIX MOALUMMTHUKOB 1 NO3BO-
nT yBenmuuntb KMNJ, yeTbipexsaskoBon gpobunku. Ucnonb3osaHue CTy-
neH4yaToro AemndupoBaHMA NO3BOANT CHU3UTL BbITAZIKMBAIOLLYIO CUNY,
a, CNefoBaTeNbHO, M HA4YaNbHOE NPOCKaNb3blBaHNE MaTepuana OTHOCK-
Te/IbHO BaJsIKa —3TO YMEHbLUWUT UCTUPaHUe BasiKa. [IpoBeseHa npeasapu-
Te/lbHaA OLeHKa TpebyeMoii MOLLHOCTb 3/1eKTporeHepaTopa, Yepes cuay
[AeWCTBYIOLLYIO Ha BasoK. B pesynbTaTte BbIMMCAEHUM YCTAHOBNEHO, YTO
[ONA peKyrnepupoBaHHOM 3Hepruu coctasnfeT 10% oT 3aTpayeHHOMN,
T.e KN/ YeTbipexBankoBoi ApOBUNKN MOXKET yBENUUTCA.

KntoueBble cnoBa: aHeprua konebatenbHbix cuctemM, Aemndepbl, peky-
nepaums, WeKoBaa U YeTbipexBankoBaa APOOUIKK, SNeKTpoOMeXaHU-
YecKuin amopTmnsaTop.

pobJjieMa 1morcka BO30OHOBJISIEMbIX UCTOYHUKOB SHEPTUU

ceroaHs 6oJiee yeM aktyajibHa. [IpaButenbcTBo Poccuii-
ckoit deaepanuy BeIpaxkaeT OOJIBIITYIO 3aMHTEPECOBAHHOCTD B MH-
HOBAlLIMOHHBIX TEXHOJOTUSIX dHeprocobepexxeHus. Mcnoab3zoBaHue
SHEPruu COJIHIIA, BETpa, BOJH, OMOTOIIMBA — SBJISIIOTCS IPUOPU-
TeTHBIMU HarmpaBieHUsIMU. [1oaTOMY pa3paboTka U BHEApPEHHUE pe-
KyTIlepaTOpOB 9HEPTUM KOJIebaTeIbHBIX CUCTEM, KOTOPBIE HAC OKPY-
2KalT He JOJKHO ocTaBaThesl 0e3 BHUMaHus [1—7, 10].

B coBpeMeHHOI TeXHUKE MHOTO pa3InuYHbIX KOJIeOaTeAbHbIX CH-
CTeM U ycTpoicTB. Pe3doHaHc, BbhIpaxKalolluiics B HexkelaTeaIbHbIX
KoJiebaTebHbIX MPOollecCaX MHOTUX CUCTEM U YCTPOMCTB, racUTCS
TIPUMEHEeHUEM Pa3IuIHbIX aMOPTU3ATOPOB, NeMI(ePOB U TIPYKUH.
DHeprusi KoJiebaTeJbHbIX CUCTEM pacCEeMBAeTCsl B OKpyKalollei
cpelne 1, Kak MpaBujio, 0€3BO3BPaTHO TEPSIETCSI.

ITo pesyabratam McciaegoBaHusl KojedaTeNbHbIX CUCTEM TOPHO-
ro o0opyaoBaHUsl, 0OBEKTbI, B KOTOPBIX MPUCYTCTBYET MOJ0OHbBIE
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CUCTEMbI, SIBJISIIOTCS ApoOMIKU. B mepBylo ouepenb 3TO 1IeKOBas 1
YeThIpeXBajKoBas NpoOuiaku. OOBEKTOM TSI TATbHEUIITNX UCCIe-
MOBaHUI BbIOpaHa UYeThIpeXBajKoOBasl IpoOuika. boiblilee Kom-
YeCTBO SHEPIUH MOCPEACTBAM APOOJICHUS IIEPEXOAUT B KMHETUYE-
CKYIO DHEPIuIo MPYXUH B BEpXHEel mape BajlkoB. PaccMoTpuM cxe-
My 3axBaTa KOKca macTbio apoownku (puc. 1) [8—9, 11—-12].

IIpoanann3npoBaB KOHCTPYKIIMIO M PEXUMBI pabOTHI, TIpe-
JlaraeM MPUMEHUTh B CUCTEME IPEIOXPAaHUTEIbHBIX IIPYKUH CTY-
MeHYaToe AeMII(UPOBAaHME M PHIYAXKHBINA 3JIEKTPOMEXaHUICCKUMA
amopTtu3aTop. Takoe pelleHre MO3BOJIUT CHU3UTh U3HOC OaHmaxel
M YBEJIMUUTH CPOK CIY>KOBbI OIMOPHBIX MOAIIUIHUKOB. OOOCHOBAHO
9TO pelIeHUe TeM, UYTO MpH ToTaJaHUM KyckKa MaTepHalia B 1acThb
JIPOOMJIKU Ha HEro JefCTBYET BbITAJIKMBalOILasi cujia NJ1 sina., KOTO-
past HaIpsIMYIO 3aBUCHUT OT 3KeCTKOCTH NPYyKUH. CTyIleHIaToe IeMII-
(upoBaHUEe MO3BOJIUT CHU3UTH BHITAIKMBAIOIIYIO CUITY, a, CJIed0Ba-
TeJIbHO, Y HavyaJIbHOE IPOCKaIb3bIBAHUE MaTepralla OTHOCUTEIbHO
BaJiKa — 9TO YMEHBIIUT UCTUPaHUe BajiKa. PbryaxkHbIi 271eKTpoMe-
XaHUYeCKUI aMopTu3aTop (puc. 2) nenaeT IMpolecc mepeMeIeHus
BaJIKa TUIaBHBIM, UTO CHIXXAET pe30HAHC U yIapHYIO HAarpy3Ky Ha
MOMIITUITHUKH.

BHenpeHue maHHOI TEXHOJOTUM IIOMOXKET HU TOJBKO CHU3UTH
3aTpaThl HA PEMOHTHBIE pabOTHI, TaK XKe OIPeneIsiTh KOTaa Heo0-
XOAUMO MPOTAYMBaTh OaHIAXXM U MEHSITh MOALIMIHUKU. Bee Bhlle
MpeIJIOKEHHOE HUKOUM 00pa3oM, HEe OTPa3UTCs Ha KayecTBe Ipo0-
JIeHUs MaTepraia. 3a cueT BHEAPEHUS PHIYaskHOTO 3JIEKTPOMEXaHU -
YeCKOro aMopTu3aTopa IutaHupyeTcs yBeandeHre KITI geTpipexsari-
KOBOI ApoOMIKK. JIJIsT TIpenBapuTeIbHOM OLIEHKM J0JIU TePSIeMOM
SHEPTUU UCTIOJIb3yeM 3aKOH «CoXpaHeHUsT M N3MEHEHUS DHEPTU».
OueHUM OpeaBapUTEIbHYIO TPEOYEMYIO MOIIIHOCTD 3JIEKTpOTeHEpa-
Topa. Cuna F(7) neiicTByrolas Ha BaJlOK MepeMelIaeT ero co CKOpo-

Puc. 1. Cxema 3axeama mamepuana 6 éepxueil nape 84aiK06
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Puc. 2. Kunemamuueckas cxema PblHANCHO20 3NEKMPOMEXAHUUECK020 amMopmu-
3amopa 6 00HOIL cucmeme ¢ NOOBUICHBIM BANKOM

cteio V(f), Torma MakcumalibHasi MOLLIHOCTh OyAET pacCUMThIBATHCS
no opmyre:

P =0,05V,, -F.-n,
rae 0,05 — koadduIMeHT, MOJIy4eHHBI SMIUPUIECKUM METOIOM B
pabote «DKcnepruMeHTaTbHbBIE UCCASIOBAHNS YCTPOMCTBA peKyIiepa-
oy sHeprumn» [8—9]; V' — MakcumajibHasi CKOPOCTb IepeMelleHUsI

max

BaJIKa OT OCH Apoouiiku (okono 1,4 m/c); F, — MakcuMasbHas CUjia
cxxumarolas npeagoxpaHutesbHblie py>KuHbI (180 kH); n — KIT pbi-
YaXKHOTO 3JIEKTPOMEXaHUYECKOTo aMopTu3aTopa (rmpumem ero 0,7).

BrrunciauB jaHHOe 3HaYeHUEe, KOTOPOE COCTaBIIsIeT OKoIo 8 KB,
a MOIIHOCTH Apoounkm 90 kBT, nesaem BBIBOMI, UTO JOJIS PEKyTIepy-
poBaHHO# sHepruu cocTasisieT 10% ot 3aTpauyeHHo#. Takum obpa-
30M, KII/I yeTblpexBaJIKOBOI APOOUIKU YBEIUYUIICS.
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ubDC 621. Yu.A. Pozhidaev, V.V. Potapov
926.2(072) | ANALYSIS OF PROCESSES IN VIBRATING SYSTEMS
OF MINING EQUIPMENT

In modern technology, many different vibratory systems and devices. Vibrational energy,
which is dissipated in the environment and tend to irreversibly lost. The paper studied the be-
havior of oscillatory systems of mining equipment. The object of research is selected four-roll
crusher. Based on the analysis of the structure and operation modes, it is suggested to use a
safety system of springs and damping step electromechanical damper lever. Electromechani-
cal damper lever makes the process of moving a smooth roll that reduces resonance and im-
pact load on the bearings. This solution will reduce the tires wear and increase service life of
bearings and support will increase the efficiency four-roll crusher. Using stepwise damping will
reduce the ejection force, and thus the primary material from slipping relative to the roller —
this will reduce the abrasion of the roll.

With the introduction of damping systems for energy recovery to replace existing me-
chanical engineering and mining industry they are subject to certain criteria. Typically, this
minimization of movement, acceleration, reduction in the number of resonant modes, harm-
ful vibrations and acoustic noise. It is not always for the design and simulation manages to
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compose the dampers and accurately build frequency response. Sometimes, due to other cir-
cumstances damper system ceases to perform its functions fully. dampers for energy recovery
system allows not only to correctly perform all tasks to minimize the oscillation parameters,
but also to recover energy. The work carried out a preliminary assessment of the required
electric power, through the power of acting on the roll. As a result of the calculation found
that the proportion of recovered energy is 10% of the consumed, in four-roll crusher efficiency
can be increased. The results can be used for waste recuperated electricity for local lighting,
heating and other household needs.

Key words: energy vibration systems, dampers, recovery, jaw and four — roll crushers,
electro-shock absorber.
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