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AHHOTanusA

B cratee paccMaTpuBAIOTCSI OCHOBHBIE BHbl H3HOCA [leTajell KOHYCHBIX JPOOWIIOK,
9KCIUTyaTUPyeMbIX Ha TOPHO-000TaTUTEeNbHBIX TMPEATPUATHSIX. AKTyalbHOCTb HCC/Ie[0BaHMUs
o0ycioBreHa HeOOXOAMMOCTBIO TIOBBIIIEHUS] HAJEKHOCTH, [OATOBEUHOCTH M 3(pdeKTHBHOCTH
paboTbl ApoOMIBHOTO 00OpYZOBaHMSI B YCIOBUSIX WHTEHCHBHOTO BO3ZIE€HCTBUSL TBEDABIX M
abpa3uBHBIX dacTul] TiepepabarbiBaeMoii pygel. [IpoaHanyM3vMpoBaHbl OCHOBHBbIE TPUYMHBI

Bubmmorpaduueckoe onucanue: AGaykaxxapoB A.A.Y., Axmazganues II1LII. VccienoBaHre H3HOCA JeTaiel KOHYCHBIX JPOOUIOK
oborarutensHbIX abpuk / Universum: TeXHHUeCKHe HAayKH : eKTPOH. HayuH. XypH. 2026. 10(151). URL: https://7universum.com/
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TEXHUYECKUE HAYKU

W3HaIMBaHUS paboOuuX TIOBEPXHOCTEH JpOOsIero KoHyca, (yTepOBKHM M TOCAJOYHBIX MECT, a
TaKXKe WX B/IMSHUE Ha TeXHUUYEeCKOe COCTOSTHUE 000pYyZ0BaHUS M CTaOM/ILHOCTb TEXHOIOTHYECKOTO
nipouiecca. Ocoboe BHUMaHMe yzieneHO (pPeTTUHI-KOPPO3uH, abpa3suBHO-YAAPHOMY ¥ KOPPO3HOHHO-
MeXaHHUUeCKOMY U3HOCY, KOTOPble MOTYT TIPUBOJMUTL K HapYIIIEHHIO TeOMeTPUUECKUX IMapaMeTpPOB
JeTaned, yXyAlleHuto KadecTBa JApoOieHHsT W BO3HWKHOBEHWIO aBAPUMHBIX  OCTAaHOBOK.
PacCcMOTpeHbI COBpPEMEHHbIE MEeTOZIbl  TOBBIIIEHUS HM3HOCOCTOHMKOCTH W BOCCTaHOBJIEHHS
paboTOCIIOCOOHOCTH ZleTaned KOHYCHBIX [JPOOW/IOK, BK/IIOYas TPUMEHEHHe W3HOCOCTOMKUX
MaTepHasioB, 3allUTHBIX TTOKPLITUH, KOMITO3UIIMOHHBIX MaTepuajoB W BOCCTAaHOBUTE/TbHOM
HarvaBkud. OT/Ie/IbHO OTMeUeHa poJib MOC/IeAyIoNeld MexaHuuecko 06paboTku u nuMboBaHus B
obecrieueHny TpeOyeMoOl TOUHOCTH COTpsiraeMbIX ToBepxHOCTel. Llenb paboThl 3aksrouaercs: B
aHa/lM3e MEXaHW3MOB W3HAIIMBAHUS JleTajled KOHYCHBbIX /JIDOOWJIOK M PacCMOTPEeHUU
MePCIIeKTUBHBIX TEXHUUYECKUX peIIeHWH, HarpaB/eHHbIX Ha YyBeJMYEeHHEe CPOKa WX CITYXKOBI.
[TpakTHUeckass 3HAUUMOCTb WCC/IIOBAHMSI COCTOUT B CHCTEMATH3al[uM CYIeCTBYIOIIUX METO/IOB
3aIUThl ¥ BOCCTAHOBJIEHWSI W3HOILEHHBIX [eTajiel, KOTOpble MOTYT OBbITh HCIT0/Ib30BaHbI TIPU
pa3paboTKe MepPOMNpHUSATHM 10 TIOBBINIEHWUIO 3KCIUTyaTal[MOHHONW HAE&KHOCTH APOOUILHOTO
obopyoBaHusl.

Abstract

This article examines the main types of wear on the components of conical crushers used in
mining and processing enterprises. The relevance of the study is determined by the need to increase
the reliability, durability, and operational efficiency of crushing equipment under conditions of
intensive exposure to hard and abrasive particles of the processed ore. The main causes of wear on
the working surfaces of the crushing cone, lining, and seating areas, as well as their impact on the
technical condition of the equipment and the stability of the technological process, have been
analyzed. Particular attention is paid to fretting corrosion, abrasive-impact, and corrosion-
mechanical wear, which can lead to the disruption of geometric parameters, deterioration of
crushing quality, and the occurrence of emergency stops. Modern methods for increasing the wear
resistance and restoring the operability of cone crusher parts, including the use of wear-resistant
materials, protective coatings, composite materials, and restorative surfacing, have been considered.
The role of subsequent mechanical treatment and grinding in ensuring the required precision of the
interconnected surfaces is noted separately. The aim of the study is to analyze the mechanisms of
wear in cone crusher parts and to consider promising technical solutions aimed at increasing their
service life. The practical significance of the research lies in systematizing existing methods for
protecting and restoring worn-out parts, which can be used in developing measures to increase the
operational reliability of crushing equipment.

KnroueBble ci0Ba: KOHYCHble IpOOM/IKM, W3HOC, (yTepoBKa, KOMITAyHJHBINA MaTepuas,
HarljlaBKa.
Keywords: cone crushers, wear, lining, composite material, surfacing.
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BBegenue

Ob6orartutenbHble (abpUKK TOPHO-MeTa/TypriyecKux TMpeATIpUsATHIl B HACTOsiIlee BpeMsi
WCTIOMB3YIOT pa3vuHbie BUZBI ApoOmIoK. Cpeau pa3mUuHbIX BUJIOB POOUIOK Hanbosee IIMPOKO
pacrpocTpaHeHbl KOHYCHBIe Apobwmiku tura KM/1-2200 u KMI-2200T([7].

[poOuiKu 3TOro TWIa MMEIT pa3/uuHble MOAU(PUKALIMKA U TPUMEHSIIOTCS /ST IpOoOsieHus
pa3/IMYHbIX TIOPOA, PyZbl U MaTepuasoB. B ropHOpPYAHOU NMPOMBIIIEHHOCTH /s pOOIeHust pybl
C BBICOKUM COZIep>KaHHEeM TOPO/ibl M TBEP/IbIX UaCTHUL, C BLICOKOW abpa3sBHOCTEIO.

TexHosoruueckoe obOopyzoBaHHe 0060raTUTeNbHBIX (abpuK WMerT Oonblive JUHEHHbIe
pa3Mepbl, MacChl, yCTAaHOBJEHHYH0 MOIHOCTb. [Ipy 3TOM o06OpyZOBaHHe TEeCHO VBsi3aHbI
TeXHOJIOTUUeCKHUM TIPOLleCCOM. BBIXOZ M3 CTpPOsi OJHOTO M3 3BEHbEB TEXHOJIOTMUYECKOH ILIerouku
MPUBOJUT K CHIDKEHWIO TIPOM3BOJUTE/NBHOCTH, OOMBLIMM MaTepuajbHbiM U (HUHAHCOBBIM
3arpatam|[5].

Llesis MccienoBaHUsT — TIPOAHAIM3UPOBATh OCHOBHBIE BW/bI M TIPUUMHBI W3HOCA JeTasei
KOHYCHBIX ApOOW/IOK, SKCIUTyaTHpyeMbIX Ha oboratuTenbHbIX (abpukax, ¥ paccMOTpeThb
repCrieKTUBHbIE CITOCOObI TIOBBILLIEHUS UX U3HOCOCTOMKOCTH U SKCIUTyaTallMOHHON HaJEKHOCTH.

[nisi MOCTVKeHUWsI TIOCTaB/IeHHOM Lield OrpejiesieHbl C/IeAyIoIe 3a7aul HCCIel0BaHUS:
BLISIBUTb XapaKTepHble BU/bl M3HOCA OCHOBHBIX Y3/I0B KOHYCHBIX JApPOOWJIOK; PacCMOTpeTb
MIPUYMHBI  TIOBPEX/€HUSI TI0CA/OYHbIX TIOBEPXHOCTeH, MApoOsiiero KoHyca | (yTepOBKY;
MpPOaHa/IM3UPOBaTh BO3MOXKHOCTH TIPUMEHEHHUs] KOMITO3WIMOHHBIX MaTepuasioB JJisi 3alllyThl
KOHTAKTHBIX TOBEPXHOCTEM; OL|eHUTh TIepCIIeKTUBbI UCTI0/Ib30BaHUsI BOCCTaHOBUTE/ILHOW Harl/laBKU
1 GUHUIITHON MeXaHHUUeCKoi 00paboTKH IMPH peMOHTe M3HOIIeHHbIX JeTanei|6].

[TpakTHyeckasi 3HAUMMOCTh PabOThI 3aK/IFOYAETCSI B CUCTEMATH3allui TeXHUUeCKUX pelleHuH,
KOTOpble MOTYT WCII0/Ib30BaThCsl TIPU BBIOOpe CrOCoOOB 3alliUThl M BOCCTAHOBJIEHUS JeTanei
KOHYCHBIX JpDOOWJIOK, a TakKe TIpPU pa3pabOTKe MepOIpUsTHI T0 TIOBBILIEHUIO HaJEéXHOCTH
JIPOOMTLHOTO 000pYIOBaHUS.

Marepuasibl U METOABI

Bo3pacranne 00bemMOB mepepabaTbiBaeMOil pyAbl, yBelWYeHHe YAelbHBIX MOIIHOCTeH
obopyzoBanusi  TpeOyeT  COBEpIIEHCTBOBAHUS ~ KOHCTPYKLMHA  JPOOM/IOK,  TIOBBILIEHUS
3¢ dekTBHOCTH pabOTBI COCTAaBHBIX uacTell 3a CUET TPUMEHEeHHSI COBPEMEHHBIX MaTephasioB,
CBOEBPEMEHHOT0 ¥ TPAMOTHOTO TeXHHUUECKOTO 00C/TyKMUBaHUS

OpHUM 13 pPacmpOCTPaHEHHBIX MeTOZOB obecrieueHus: 3deKTBHOM paboTel 000PYyAOBAHUS
SIB/ISIETCST  CBOEBPEMEHHOe BBISIBJIeHWe fleTaneldi, pabourie TIOBEPXHOCTH KOTOPBIX HMeEIOT
HeZIONyCTUMbIe WM3HOCHI Pa3/IMUHBbIX BUJOB M BOCCTaHOB/IEHHME TeOMeTPUUeCKUX pa3MepoB 3THX
netaneii [1].

HNetanu [poOWMIOK B 3aBUCHMMOCTH OT YC/IOBMMA pabOThl, MeCTOPACIONOXKeHHus, BUa
COTIPSDKEHHUS], IMHAMWYeCKUX Harpy30K UMeloT BesTMurHy n3Hoca (Tabmuima 1).
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Ta6nuya 1. IIpede/nbHble 8eUUUHBI U3HOCA U MeXAHU3MbI N08PeHCOeHULI Y3/108 KOHYCHbBIX
opobustoxk KM/T-2200 u KM/]-2200T

Y3zen / leranb apo0ua- | JonmycTUMBIi IIpeo6naparowmuii Mexanu3m | IlociefcTBHSA NPeBbILIEHUST HOP-
KH HM3HOC HU3HOCA MBI H3HOCA
ITocagouHbie mecTa 0,5-1,0 mm @DpeTTUHI-KOPPO3Usl, KOHTAKT- IToTepst TOUHOCTH COMpPsSDKEHUS,
TIOAILIIUITHUKOB HOe YCTa/I0CTHOe BhIKpallliBa- OvieHue, aBapHiiHasl OCTaHOBKA
HUe
TTocapouHbie TOBEPXHO- 1,0 - 3,0 mm @peTTUHT-KOPPO3Us, KOPPO3U- Harupel, BEIpBIBBEI MeTasl1a, MPOBO-
CTH KOHyCa OHHO-MeXaHWueCKOe U3HaIlMBa- | paurMBaHHe OpoHU (yTepoBKH
HUe
IpobuibHBIN KOHYC 50 — 60 mm Abpa3vBHO-yapPHBINA U3HOC YBenuueHue MPOXOJHOTO CeYeHwus,
u 6pons (pyrepoBka) r3MeHeHre (PaKLMOHHOTO COCTa-
Ba pyzbl

OcobeHHO W3HOC JPOOUIBHOTO KOHYCA MPUBOAUT K HApPYIIEHUIO TEXHOJIOTMUECKOTO PeXXUMa:
YBEJIMUEHUIO TIPOXOAHOTO CEeueHWs], BCJIEACTBHE WM3HOCAa MeHsieTcs (hpakius mepepabaTbiBaeMoi
PYOBl, YXYAIIAIOTCS TEeXHOJIOTHYeCKHe TIoKa3aresd O000pyZOBaHUS, TeXHOTOTWYEeCKOW LeTIOUKH,
aBapHUiHbIE OCTAHOBBI M COOTBETCTBEHHO yBe/MUYeHHe SKCIITyaTal[MOHHBIX pacxoioB[8].

HabmromaeTcsi M3HOC TMOCAIOUHBIX MeCT KOHyca ApoOWiKd. B pe3sysmbraTte M3HOCA Takke
YXV/IIIAIOTCS TeXHOJOTUYeCKHe TII0Ka3aTeau [pOOWIKH, TPOUCXOAWT TIPOBOpauMBaHue OpOHU
(byTepoBKY, aBapUMHBIA OCTAaHOB [POOWIIKH.

[ToBepxHOCTb KOHyCa 3a/uvBaeTCs LMHKOM. VI3HOC WM BbIKpalllMBaHWE LIMHKOBOTO TOKPBITHUS
TIPUBO/IUT K pa3pyILeHUI0 OPOHH.

Pe3ynbTathl U 00CY)K/[€HUS

VccnenoBaHusiMA  YCTaHOB/IEHO, UTO W3HOC U JedeKThl B Tporjecce paboThl ApoOWIOK
SBJISIETCSl pe3y/bTaToM (PeTTHHI-KOPPO3MM, KOTOpasi MPUBOAUT K KOPPO3WOHHO-MeXaHW4yeCKOMY
V3HALMBAaHUIO TIOBEPXHOCTeM KOHyca W ero TMoCaJo4yHblX MecT. TBepzble 4aCTHUL[b
repeMa’sibIBaeMoM pyZbl IOBEPXHOCTh KOHYCAa MOZABEPratoT K CXBaTbIBaHUIO. [leeKTbl CXBaTbIBaHUS
TMPOSIB/ISIFOTCSL B BUJIE HaTUPOB, BBIDHIBOB Marepuasa MOBEPXHOCTU KOHYCa, Ae(dOopMUpOBaHHbIE
B I1pOLiecce OKCU/bI IIPUBOJAT K CUIBHOMY OKUC/IEHUIO ITOBEPXHOCTH.

HanbHeliiee pa3BuTHe (HPETTUHT-KOPPO3WHU CIIOCOOCTBYeT pa3pylIeHUI0 y4acTKoB. Llukmmueckue
JedopMaliy TOBEPXHOCTU MaTepuasa KOHyCa NPUBOJAAT K CHUIBHOMY CHW)XEHHIO IIPOYHOCTH,
V3MEHEHHIO CTPYKTYPhI IOBEPXHOCTHBIX C/10€B[3].

B HacTosilllee Bpemsi BMECTO 3a/IMBKM LJUHKa [PUMEHsSIeTCSl IOKPbITHe ITOBepXHOCTH KOHYCa
KOMITO3ULIMOHHBIMY ~MaTepranamu. [lepCrieKTUBHBIM SIBASIETCS KOMIIO3UL[MOHHBIM MaTepuasl
«MynbTUnIacT», COCTOSIIIMKA M3 [ByX KOMIIOHEHTOB. KOMIIO3MIJMOHHBIM MaTepuasa 3aJuBaeTcCs
B JKAJKOM COCTOSIHMM Y He MMeeT aJire3vio C MeTas/uloM KoHyca. [locse 3aTrBepzieBaHusl KOMIIAyH/,
MMeeT TIPOYHOCTh TIpU pactsokeHun 26 MIla, nmpu m3rube 70 MIla. Tlpu 3a/uBKe KOMIAyHZOM
OTHOLLIeHYE pacxo/a Marepyasia KOMIIayH/ia U L{UHKa cocTasisieT 1:6.

Jl71s1 TIOBBIIIIEHUS] U3HOCOCTOMKOCTA W TIPeAyTPeXXAeHUsT (PPeTTUHr-KOPPO3UM HarOObIINIA
3¢pdekT gocTHraeTcs TMOBEPXHOCTHBIM YIPOUHEHHEM, XHUMHKO-TEPMUYEeCKOW 00paboTKOM,
HarulaBKOM U HamblieHWeM. [IprMeHeHue MeTO[OB ITOBEPXHOCTHOIO YIPOYHEHHSl HarljlaBKOU
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SIBJIsIeTCS1 HanboJsiee JOCTYITHBIM CIIOCOOOM Kak 10 TIPOCTOTe 000py10BaHMs, YHUBEPCATBHOCTH, TaK
¥ CBapOYHbIM MarepuajaM, HMEIOLIUM pas3/WuyHble TeXHOJOTMYeCKHue W 3KCIUTyaTaljMOHHble
cBoiicTBal4].

VI3HOCOCTOMKOCTH B 3aBUCUMOCTH OT IIPUMEHSIeMOr0 CBapOYHOr0 Marepuasia MoBbIIaeTCs 10
1,5 pa3a 1o cpaBHEHUIO C HEYNPOUHEHHOW MTOBEPXHOCTHIO.
[IpenBapuTenbHbIE 3KCIIEPUMEHTHI TIOKa3ald, UYTO HaHeCeHHe TOKPBITUS C OydepHbIM ciioeM
Y YIIPOYHSIOIIMM C/I0€M HarlJIaBOYHOW IIPOBOJIOKOM TMO3BOJISIFOT OZHOBPEMEHHO BOCCTaHAaB/IMBAThb
U YMpOYHATH pabouve TIOBEPXHOCTU KOHYCOB [pobuiok. Ilocre HariaBKu TPOM3BOAUTCS
MexaHHUYeckasi 00paboTka u nuMdpoBaHve. OUHUILIHBIE OMEPAL[A TPOU3BOASTCS TePeHOCHBIMU
WM CTalMOHAPHBIMHM CTAHOUHBIMHM 000pyz0BaHUsIMUA. CHIDKeHHe BBICOTHI MUKPOIIIEPOXOBaTOCTEMH
nuMdoBaHMEM yBe/MUMBaeT I/I0I1a/ib KOHTAaKTa COMpsraeMbIX MMOBEPXHOCTeN, CHIKaeT y/e/bHble
Harpy3Ku, pauaabHoe OveHue [2].

3ak/IIoueHue

ITpuMeHeHWEe COBPEMEHHBIX KOMIIO3UIIMOHHBIX MaTe€pUaioB [ijisi HAHECEHUs YTIPOUHSIOLINX
MOKPBITHH U TIOBBIIIIEHWE TOYHOCTU (UHUIIHBIX 00paboOTOK omepaiuii mpu o6paboTke
CYILIECTBEHHO TIOBBIIIAIOT W3HOCOCTOMKOCTb TOKPBLITHH, TIPO/JIeBA€T CPOK C/IYKObI JPOOUIBHOTO
006opyIoBaHusI.
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