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INVESTIGATION METHOD OF THERMAL FRICTION
PROCESSING OF THE ECCENTRIC CONE CRUSHER PART

Abstract. The article presents the results of the study performance of cone crushers and the existing technology
restoration of their parts.

The main reasons for the failure of cone crushers are the following: failure armor of the cone and the middle
part, the protective cap, parts of the upper suspension, dust seal rings, bearing rings, the eccentric of the crusher. The
most time-consuming is to restore the details of the eccentric crusher. A new technology restoration worn surfaces of
the eccentric part and the results of an experimental study of thermal friction treatment (TFT) after surfacing are
proposed.

It is revealed that despite the high level of temperature corresponding to intensive treatment modes it is possible
to achieve effective hardening. Implementation of the proposed technology allows: eliminate the undesirable effects
of softening due to re-riveting and reduce the oxidized layer; increase productivity relative to mechanical cutting
methods in 2+3 times and tool life of more than 10 times; the use of affordable cheap material steel 45, 50, 60G for
the manufacture of tools and perform processing at more intensive modes S =0,2-1mm / Rev; n=2000-3000 rpm. It is
established that the TFO of the deposited surface part eccentric, provides wear resistance of the treated surfaces parts
in 2....8 times more than the factory processing technology, while the depth of the hardened layer can be 1.5....
2 mm.

Key words: wear, surface restoration, hardness, roughness, thermal friction treatment, temperature, wear
resistance.

Introduction. The mining and metallurgical industry is characterized by a high level of technical
equipment, where more advanced technological schemes are used, requiring a large number of machines
and devices in the production line. The development of enrichment technology occurs along the path of
complication technological schemes while increasing the capacity of factories and the speed of processes.
Up to 30-50 units operate in the buildings of concentrating plants with developed technological schemes
in one serial chain.

A characteristic feature machines of mining and processing production is the flow of continuous
technological process. All equipment is connected in a single technological chain, thus, the stop or failure
of any machine that makes up this chain, leads to a stop of the entire chain. In order to prevent such
emergency stops, without exception, all links of the chain, both machines and intermediate devices must
meet the service life, i.e. withstand operational periods of operation.

The time spent on replacement parts of concentrating machines leads to downtime technological
chain of the equipment, which leads to high economic costs and inefficiency of the concentrating
equipment. Machines for medium and small crushing of ores in concentrators are cone type crushers.
Figure 1 shows a cone type crusher. The advantage of these crushers relatively high degree grinding of the
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2. It is established that the cutting modes and tool geometry at TFT very significantly affect the
strength properties of the deformed layer and the treated surface:

- the increase in flow has a positive effect to the increase in heat dissipation and the increase in the
deformation zone h,. When the feed is changed from 0.3 to 0.4 mm/min, the hardness increases by
300 MN/mm?;

- with increasing speed and diameter of the tool, the quality of the cutting surface improves, i.¢. the
surface roughness Ra = 4,5-1,2 microns and the depth of hardening of the surface layer is 0,5-2,5 mm;

3. It is revealed that despite the high level of temperature corresponding to intensive treatment modes
it is possible to achieve effective hardening.

4. Implementation of the proposed technology allows:

- eliminate the undesirable effects of softening due to re-riveting and reduce the oxidized layer;

- increase productivity relative to mechanical cutting methods in 2+3 times and tool life of more than
10 times.

- the use of affordable cheap material steel 45, 50, 60G for the manufacture of tools and perform
processing at more intensive modes S =0,2-1mm / Rev; »=2000-3000 rpm;

5. TFT offered as mechanical treatment after surfacing, provides wear resistance of the processed
surfaces of details in 2.8 times more than factory technology of processing, thus depth of the
strengthened layer can make 1,5...2 mm.

K. T. Ilepos’, T. M. Bysayonal, B. T. MapIIOHOBz,
A. Kayerr’, C. B. A6apemosa’, K. Hmamena', B. K. Cmansopa’
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KOHYC YATKBIIITBHIH 9KCOEHTPUK TETIT'TH
TEPMO®PUKIUAIBI OHAEY 9AICIH 3EPTTEY

AnHotanmmst. Makanaza KOHyC YaTKbIIITAPABIH NMAliTalaHy KOPCETKIMIIH 3ePTTEY HOTIKUJIEPI XKIHE TETIKTEPIiH
KalTa KaJIIbIHA KENTIPY TEXHOJOTHACHI KENTipitei.

KoHyc yarkpimrapas! iCT€H IIBIFApaThIH HETI3Tl ceOenTep MbIHANAP: KOHYC OPOHBI JKOHE OPTAHFHI OOIIKTIH,
KOPFAHBIC KAKIAFBIHBIH, YCTIHII iATCK TCTIKTCPiHIH, MAHABI THIFBI3IAFBINI CAKHHACHIHBIH, VATKBIII SKCICHTPHUTIHIH
ICTCH IIBIFYBI.

Kaiita KanmbiHa KEATipy TETIKTEPiHIH CHOEK IIBIFBIH/BICH — YATKBIII 3KCHCHTPUTL. DKCHCHTPUKTIH TO3YHI 4-5
MM JKETKCH/C INCKTI TO3y MAMACHIHA KCTEHI, OCBIHBIH OCEPIHEH >KAHACYJAFBI CAHBLIAY YJFASABL, al OJ KOHYCTHI
OLTIKTI IIAMANAH THIC IMAWKAITAIbL.

Sram, 240 xyHAC HEeMece § aiiaa SKCUCHTPHK MIEKTi TO3y NIAMACHIHA JKETEl HEMECe ICTCH MIbIFaasl. JKyprisia-
TCH 3CPTTICYJICp SKCHCHTPHK TCTITiH KAaHTa KANOBIHA KCNTIPY TCEXHOJOTHACHIHBIH KAKETTI OCTTIK (DH3HKA-
MEXaHHKATBIK KACHETTCPIH KAMTAMAChI3 CTIICHTIHIH KOPCETTi, al Oy KOpCETKIITEep >KOHICY AapalbIFbIHAATbHI
MAIIMHA TETIKTEPIHIH Y3aK MEP3IMALITIH KAMTAMAChI3 €TETIH HET13Ti KOPCETKIITEPIiH Oipi OOJIBIT CAaHATAIBL.

35J1 bonartan 93ipACHETIH KOHYCTHI YAaTKBII SKCUCHTPHK TETITIH KAHTa KAMIBIHA KEATIPY TEXHOJOTHICHIHA
JKYPTI3LIEH 3epTTeylep >KAHACATHIH TO3FAH TETIK OCTTEpiH KAHTa KANIBIHA KENTIPYOIH JKAHA TEXHOJOTHICHIH
KYpyZbl Tajam €TTi, OHBIH KypaMblHA MbIHANAP Kipedi: 3KCICHTPUKTIH CBHIPTKBI OCTTEPIH MEXaHM3ALMIAHFAH
YHTaKTHI TACTIAMCH IOHECKEPIICTI, TCOMETPHSUIBIK OIMIEMICPIH KalTa KaIIbIHA KENTIPY; IKCIEHTPHUKTIH JoHEKEPIICTCH
OeTTepiH Kecy — OepiKTeHAIPIT TePMODPUKITHSIBIK OHICY .

3epTTeynepai KYprisy YImH OCTTepai TCpMO(PHKIMAIBIK OHICY CANAChlH CHOATTAHTHIH MapaMCeTPICPi
AHBIKTAHTBIH 9JiCTEpP KEHICHI KypacThIPbULABL KYMBICTa MBIHA 9IICTEP KOJIJAHBLIIBL KATTBUIBIKTHI JKOHE Keip-0y-
IBIPIBIKTHI emmey. Taxipudemnik seprreynep 35151 Moz, neHrenek akapiaymsl CTAHOTBIHAA OPBIHAANABL. ApHAHbI
YHKETiCTICH OHACHTIH AWUCK o3ipiaeHAl. TaKIpHOETiK 3epTTeyIepAl KYpPri3y YINIH KOHYC YaTKBINI 3KCHCHTPHTIHIH
MaTEPHABIHAH APHANBI YIATLIEP 931 pIacHII.

AJBIHFAH 3epTTEY HOTIDKENIEPI Kecy OCTiHIH OCPIKTEHAIPY MPOILECiHE YHKETIC TUCKI OIIIEMIHIH dCEP CTETIHIH
aHbIKTaZAbL. MoceneHi HAKThUIAy YIUIiH JedopManmsiay ayMarsl MCH KECy MA3IpIepiMEH CHIPFAHAY KbLIIAMIBIFBIH
©3repTy KaXKET.
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TepMOPPUKIHATBIK, 6HACY KE3IHAC KECYy MO3Iipicpi MCH Kypal TeOMTEPHACH AC()OpMALHATIAHFAH KaOATTHIH
JKOHC TCTIKTIH OHIACITCH OCTTIH OCPIKTIK KACHCTIHC OCCpi aHBIKTATAABL ByJl KacHETTEp OHACITCH OCTTIH TeOMCET-
PHSCBIMEH KaTap, akbIPBIHAA OCHI OCTICH 0acKa TETIKTEPIiH >KaHacay Ke3iHAE OHBIH (DYHKHUIIOHAIIHI KACHCTTEPIiH
anbIKTaiapl. COHOBIKTAH, OYIT KAaCHETTSpAl OACKApy TYTAC MANMHHAHBIH (DYHKIHOHAJIB KACHCTTCPIH JKAKCAPTAIBL.

ToxkipuOe HOTIOKEICPl OOMBIHIIA KeaeCi HAKTRLTAHARL TDO Ke3iHae KYHIeH HeMeCce KBIIKbUITAHFAH Ka0aTTaH
KYThLIyFa 00J1abl, COHAANH-AK, KATTHIIBIK IIET1 MI3IP/l 63repTy apKbLIbl PETTEyTEe OOIaIbI.

Bepiicri sKOFaphIIaTy SKbUIYABIH O6MIHICIH KeOeHTyTe XoHe Ae(OpMANMIAHY ayMAFBIHBIHBIH hH yIFaroprHa
okeneni. bepimicTi e3repTy Ke3iHIAC ambIHFAH HOTIDKCICPOl capanrtaraHaa ocpimcti «S» 0,3 Tan 0,4 MM/MUH IcHiH
©3TePTKEHIE KATTBLIBIKTHIH 300 MH/MM® IeiiH sKOFAPBLTANTHIHBIH KOPCETTI.

KapKkeHABI MO3ipre COMKEC MKOFAPBI TCMIICPATypara KApaMmacTaH >KCTKIMKTI OCPIKTCHIIPYTE KOJ KCTKI3YTe
001aTHIHBI AHKBIHIAIIBL.

OKCIICHTPHUK TETIriHIH OankbIThuraH OctrepiH TMO OHBIH 3aybITTHIK OHACY TEXHOJOTHACHIMEH CAJbIC-
TBIPFAHIA OHACITCH OCTTEPAIH TO3YFa TO3IMILTITIH 2...8 ece KOFapbl KAMTAMAChI3 CTCTiHI AHBIKTAJIBIL, OCPIKTCHAIPY
Kabarsl 1,5...2 MM Kypaiasl.

YCHIHBUFAH TEXHOJOTHSAHBI KY3EI€ AacChIPy KEIeCi CHIATTAIFaHFa KOJI JKETKi3e[dl: KaHTa KYIO JCEpiHCH
KKETCI3 KalTa OepiKTCHAIPY KYOBLIBICHIH OOIIBIPMAY KOHE KBIIKbUITAHFAH KA0ATTHI A3aUTY; MEXaHHKAJBIK KECY
OMICIMEH OHIMIINIKTI CAIBICTBHIPMANBI 2+3 ece >KOFaphUIATy >KOHE KYPAJIbIH INBIAAMABUILIFEIH 10 ece aprTsIpy;
KYpaiamel 93ipiacy yumriH KokeriMmi ap3aH 45, 50, 65T Oomar MapkamapblH KoiamaHy skoHE S =0,2-1MM/00 |
1n=2000-3000 00/MHH MO3IPICPIMCH O6HICY.

JloHekepreyieH KeiiH MEXaHHKAJBIK KECYIIH OpbIHbIHA >Kyprizinerin T®O eHzmenreH OerTepniH TO3yFa
Te3iMaimriH 2...8 ece 2...8 ece >KOFaphl KAMTAMACHI3 €TCTiHI AHBIKTAIIBL, OEPIKTCHAIPY Kadatsl 1,5...2 M.

XKyprizinren toxipuOemik 3eprrey HoTmkenepi TOO-AiH KHKETTI KeAip-OYABIPIBIKTEL KOHE KATTBHUIBIKTHI
KaMTaMachl3 ETETiH KOPCETTI.

Tyiiin ce3aep: T03y, Oerrepai Kaiira KaimslHA KITIPY, KATTBUIBIK, KEeAIP-OYABIPIBIK, TepMO(DPUKIHAIBIK
OHJCY, TCMIICPATYPA, TO3YFA TOZIMILITIK.
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HCCJIENOBAHHUE CITIOCOBA TEPMO(I)PI/IKI_II/I“OHHOI‘/‘I OBPABOTKH
JAETAJIN DKCHEHTPUKA KOHYCHOU APOBUJIKHA

AnHoTanmusa, B craree mMpUBOZATCA PE3yIbTATHI HCCIACIOBAHUS JKCILIYATALHOHHBIX TOKA3ATCICH KOHYCHBIX
JpOOHIIOK M CYIIECCTBYIOIIECH TEXHOIOTHH BOCCTAHOBJICHI UX JCTaJCH.

OCHOBHBIMH IMPHYMHAMH OTKA3a KOHYCHBIX JPOOMIOK SBILTFOTCS CICAYIOMIE: BBIXOI W3 CTPOsI OPOHU KOHYyCa U
CpPeaHEH YacTH, 3aIIMTHOTO KOJMAKA, JETANCH BEPXHETO MOJABECA, KOJNEH MBUICBOrO YIUIOTHCHHUSA, KOJCI MOMIAT-
HHUKA, IKCHEHTPHKA ApoOmMiKkH. CaMbiM TPYAOEMKHM SBJICTCS BOCCTAHOBJICHHC NCTANH IKCHEHTPHKA IPOOHIKH.
YcranoBieHa, YTO KOTJA M3HOC 3KCHCHTPUKA JOCTHTACT 4-5 MM, (PaKTHUCCKH OH JOCTHTHET MPEACITbHOTO H3HOCA,
BCJICACTBHC 3TOTO YBEIMYHBAFOTCS 3a30PbI B CONMPSLKEHMAX, A 3TO MPHUBEICT K OBICTPOMY KAaYaHHIO KOHYCHOTO BaJa.
CrnenoBarenpHoO, 3a 240 mHS Wm 8 MECSNEB SKCHEHTPHUK JOCTHTHET MPEACIbHOTO H3HOCA WM BBIHACT M3 CTPOSL.
IIpoBeacHHBIC UCCIEAOBAHUA MOKA3ANH, YTO CYIIECTBYIOMAA TEXHOIOTHA BOCCTAHOBICHUSA ACTATH 3KCLECHTPUK HE
o0ecreunBaCT HEOOXOIUMbIE (PH3MKO-MEXaHHHUCCKHIE CBOMCTBA MOBEPXHOCTH, KOTOPBIC SIBJLTIOTCS OCHOBHBIMH TIPH
00CCIICUCHUH TOTOBCYHOCTH ACTAJICH MAIIIMH B MCKPCMOHTHBIH TICPHO,

BrIMoMHEHHOE HCCACAOBAHUE TEXHOJOTHYCCKOTO MPOLECCA BOCCTAHOBICHUA ACTATH JKCUCHTPHKA KOHYCHOM
JPOOHIIKH, M3TOTOBJACMBIH 13 CcTamu 35J1, mpuBEIO K CO3JAHUIO HOBOH TCXHOJOTHH BOCCTAHOBJICHHS H3HOIICHHBIX
MOBEPXHOCTEH COMPATAEMBIX ACTANCH BKIIOYAOLIUI: BOCCTAHOBICHHE TCOMETPHYECKHX Pa3MEPOB SKCICHTPHKA
HAIJIABKOHM HAPY>KHOHM IAIHHIPUYCCKON MOBEPXHOCTH MEXaHU3HPOBAHHOM IyTOH MOPOIIKOBOH JICHTHL, TEPMO(PHK-
IHOHHAS PEsKyLIC-YIPOUHIOMAs 00padOTKa HATUIABICHHOM MOBEPXHOCTH IKCICHTPHKA.

Jns mpoBeacHUS HCCIeA0BaHUSA ObLI pa3paboTaH KOMIUICKC METOJWK OIPEICTICHUS MAapaMeTPOB, XapaKTCPH-
3VIOMIHX KAYCCTBO 00paboTannoii mosepxuocTH mpu TOO. B paboTe HCMOIB30BAHBI METOIBI: H3MCPCHHE TBCPIOCTH
W [ICPOXOBATOCTH. DKCIICPHMCHTAIIBHbBIC HCCICIOBAHMUS BBIOIHAINCH HA KPYIIONDH()OBAIHHOM CTAHKE MOJICIH
36151. Beu W3rOTOBICHHI CHCHHMANBHBIC AUCKH TPCHHS TIA 00paboTkH. [[11 mMpOBSACHHSA SKCICPHMCHTATBHBIX
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HCCICAOBAHUH OBLTH MOATOTOBJICHBI CIICHHAIBHBIC OOPA3Ibl, M3TOTOBICHHBIC M3 MAaTepHaia ACTANH SKCHCHTPHKA
KOHYCHOH JTPOOHIIKH.

[NomyueHHBIE pPe3yIbTaThl YKA3bIBAIOT HA HECOJHOZHAYHOE BIMSHUC PAa3MEPOB AWCKA TPEHHS HA IIPOLECCHI
VIOPOUHEHHS OBEPXHOCTH PE3AaHML. YTOYHHTH BOIIPOC TO3BOJLIIOT PE3YIbTATHI, TOIYUCHHBIC IPH H3MECHCHUH 30HBI
Je(opManni u CKOPOCTH CKOJBKCHHUS 32 CUET PSKUMOB PE3aHIL

Pexxumsbl pezanus 1 reoMeTpusi mHCTpyMeHTa Ipu TPO BechbMa 3aMETHO BIMSIOT HA IPOYHOCTHBIC CBOHCTBA
JIe(hOPMHUPOBAHHOTO CIIOA B 00pabOTAHHOH MOBCPXHOCTH ACTATH. DTH CBOUCTBA, HAPAAY C TCOMCTpPHCH 00padoTaH-
HOH MOBEPXHOCTH, ONPEACILIOT, B KOHEYHOM CUeTe, (hyHKIMOHAIBHBIC CBOMCTBA ACTAIN NMPH KOHTAKTHPOBAHUH IIO
3TOH MOBEPXHOCTH C APYTHMH JCTAIIMA KOHKPETHOTO V371a MeXanu3Ma. CienoBarenbHO, YIPABICHAE STHMHU CBOWC-
TBaMH TIO3BOJIUT VIIyYIIHTHh KAUECCTBCHHbIC OKA3ATEIHN MALIHHBI B LICJIOM.

[To pe3ympraTaM 3KCTIEPUMEHTOB MOYKHO KOHCTATHPOBATh, uTo mpu TOO ymaércs m30aBUTHCS OT IOSBICHHS
TIEPEHAKJICTIAHHOTO WJIH OKUCICHHOTO CIIOS IPHJICKAIIETO K 00pab0TaHHOM MOBEPXHOCTH, KPOME 3TOTO HEMAIOBAXK-
HBIM SBILIETCS TOT (DAKT, UTO TPAJUCHT TBEPAOCTH MOKET PETYIMPOBATHCS 32 CUET H3MCHEHHSI PEKIMOB.

YBenmueHHE MOJaYH JODKHO IPUBECTH K POCTY TEIUIOBBIICICHIS M YBEJIMUCHHIIO 30HBI Acopmanmu hi. Ana-
JH3 Pe3YIbTATOB, MOMYUCHHBIX MPH H3MCHCHHH TOJAYH, MOKA3BIBACT HA YBEMMUMCHHE TBEPAOCTH HA 300 Mu/MM2
mpu u3MCHESHHH «S» ¢ 0,3 10 0,4 MM/MHH.

BbLiBICHO, YTO HECMOTPSI HA BBHICOKHHA YPOBCHb TEMIIEPATYPbL, COOTBETCTBYIOINMI MHTCHCHBHBIM PEKHMAM
00pabOTKH, MOKHO TOOHTHCS I(PPESKTHBHOTO YIIPOIHCHHUS.

Peanmzanms mpenno)KeHHOH TEXHOIOTHH IO3BOJUIET: HCKIIFOYHTH HEKCIATCJBHBIC SBICHUS PA3yIPOYHCHUS
BCJICACTBHC TICPCHAKJIENIA M YMCHBIINTh OKUCICHHBIN CIIOH; YBEIHIHUTD IMPOM3BOAUTCIHHOCTh OTHOCHTEILHO MEXa-
HHYCCKAX CIOCO00B pe3aHmug B 2+3 pa3 W CTOHKOCTh MHCTpyMcHTA B Oonce 10 pa3; mMpUMCHCHHE AOCTYITHOTO
JCIICBOTO MaTepHana — ctamb 45, 50, 60" mia W3roTOBICHHA WHCTPYMCHTA W BBIMOTHHTH 00paboTKy Ha Oosce
HHTCHCHBHBIX peskuMax S =0,2-1Mm/00 ; #=2000-3000 00/MuH.

T®O, mpeanaracmast B Ka4eCTBE MEXaHMUECCKOI 0OPaOOTKHU TOCIE HAIUIABKH, 00CCICUNBACT H3HOCOCTOHKOCTh
00pabOTaHHBIX MOBEPXHOCTEH AeTaieH B 2...8 pa3 Oomble, YeM IPH TEXHOIOTHH 3aBOJCKOH 0OPAabOTKH, IIPH 3TOM
[IIyOMHA YIIPOYHEHHOTO CJIOSI MOYKET COCTABILITH 1,5...2 MM.

Pe3ynbrarsl BBIOIOTHEHHBIX 3KCHCPHUMEHTATIBHBIX MCCICTOBAHUH MOKazanw, uto TdO mo3BomieT 00ecne nTsh
HEOOXOAMMYIO IIECPOXOBATOCTh W TBEPAOCTH MOBEPXHOCTH, KOTOPHIC SIBILTFOTCS OCHOBHBIMH YCIIOBHSIMH OOECIIC-
YCHUSI JOATOBEYHOCTH ACTAlCH MAIIMH B MEKPEMOHTHBIA MIEPHOI.

KioueBnbie c/1oBa: M3HOC, BOCCTAHOBICHHE MOBEPXHOCTH, TBEPAOCTD, IMEPOXOBATOCTh, TEPMO(PPUKIHOHHASN
00paboTKa, TeMIICPaTyPa, H3HOCOCTOMKOCTS.
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