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OCOBJIMBOCTI 3HOCY TA IEPCIIEKTUBU BIJTHOBJIEHH A
CETMEHTA YEPB'SSYHOT'O INHEKA BICEPHOI'O MJIMHA

11io yac pobomu 6iceproeo mauna muny MT-140 eusenreno iHmeHCUBHE 3HOULYBAHHS MOLOIb-
HUX cecMenmig ueps'suHoe0 wHeKa, aKe npu3eooums 00 3HUNCEHHS CIMYNeHsl NOOPIOHeHHs CUPOGUHLL,
BUKIUKAE MPUBATULL NPOCMIll 00IAOHANHA MA, K HACAIOOK, eKoHOMIuHi empamu. [Iposedenuil ananiz
VMO8 pOOOMU CecMeHmi6 6CMAH0BUE KOMOIHOBaHUU 2I0pOadpa3UGHULI MEXAHI3M 3HOCY iX poOOUUX No-
6EPXOHY, SAKULL NOACHIOEMbCA OOHOUACHUM 6NAUBOM AOPAZUBHUX DICEPHUX eleMeHmi6 ma MexXHON02iu-
HOI cycnensii. Xapakxmep iHMEHCUBHOCMI HABEOECHO20 MEXAHI3MY 3HOCY € HEPIBHOMIPHUM NO GUCOMI
uep8'auH020 WHeKa, 8i0 NepesadicHo 2i0poadpa3UeHO20 OIS BEPXHIX Ce2MEeHmI@ i 00 Matiice YuUcmo
abpasueHo2o 015 pO3MIWeHUX Hudicye. 36axcaiouu HA BUBHAYEHUL MeXanizm 3HOCY, 3anponoHO8aHO
8i0HOBII08AMU POOOUT NOBEPXHI CE2MEHMI8 eNIeKMPOOY208UM HANIABNIEHHAM, A 6 AKOCMI HANIAGHUX
mamepianie — NOPOUIKOBE Opomu pisHO20 XIMIUHO20 CKAAdy. [[iisi 11020 YMOUHEHHS 3aNPONOHOBAHO GU-
KOPUCTOBYBAMU CKIAOU WUXMU 3 PI3HUM MICIOM 8V2leyto Md XPOomY.

Knrouoei cnosa: cipuii wasyn,; dOicepruil MAuH, HANAAGIEHHS, 3HOCOCMILIKICMb, 2i0poadbpasue-
HUL 3HOC, NOPOWKOBULL OpIim.

During the operation of the MT-140 type bead mill, intensive wear of the grinding segments of
the worm screw was detected, which leads to a decrease in the degree of grinding of raw materials,
causes long-term downtime of the equipment and, as a result, economic losses. The conducted analysis
of the operating conditions of the segments established a combined hydroabrasive wear mechanism of
their working surfaces, which is explained by the simultaneous influence of abrasive bead elements
and technological suspension. The nature of the intensity of the given wear mechanism is uneven
along the height of the worm screw, from mainly hydroabrasive for the upper segments to almost
purely abrasive for the lower ones. Taking into account the determined mechanism of wear, it is pro-
posed to restore the working surfaces of the segments by electric arc surfacing, and powder-coated
wires of different chemical composition are used as surfacing materials. To clarify it, it is suggested to
use charge compositions with different carbon and chromium content.

Keywords: gray cast iron, bead mill; surfacing; wear resistance; hydroabrasive wear,; powder wire.

IHocTanoBka mpo0JemMu
BicepHi MIMHK € Pi3HOBHIAMH MIIMHIB, SIKi YCHIIIHO 3aCTOCOBYIOTHCS JUIA MOAPIOHEHHS IIH-
POKOT0 KOJIa MaTepialliB B 0araTbox rajy3sx BUPOOHULTBA: XapuoBill, ripHHU0A00YBHi, TakopapOo-
Bilf, kepamiuHiil Tomo [1, 2]. OTpuMaHHS yIBTPaAUCIEPCHUX YACTHHOK IIOMEIY JOCATAETHCS IUIIXOM
JOJaBaHHs CyCIIeH3ii 3 TAKUM CaMHUM XIMIYHMM CKJIQJOM i IIepeTUPaHHs MaTepialy y piIkoMy cepe-
JOBUIII TBEpAMMH KyJbKaMH — TEXHIYHUM OicepoM, SIKOMY 3aJa€TbCsi PyX 3a JJOIMOMOTrOI0
4epB’ IYHOTO Bairy (puc. 1).
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Puc. 1. llpuauun nonpiOHeHHs B OicepHOMY MITUHI [3]

OpHuM 3 pi3HOBHIIB OiCEPHUX MIIMHIB € BEPTUKAIBLHUNA MJIMH, SIKHM XapaKTepU3YEThCS BEPTH-
KaJbHUM PO3TalllyBaHHS KaMepH MOJIONBHOTO Ky0a, a TakoK € ONbII MPOCTUM Yy BHPOOHHUOMY
MPOILIECi, OCKUIBKM YHHKA€E MPOOIEMH 3 TepMETH3aIieI0 KaMepu Ta Ma€ BIIHOCHO HU3BKY BapTicTh. [lo
HEIIOMIKIB BiTHOCSATH HEBUCOKHH MOMEN MaTepiaiiB Ta HU3bKY e(peKTUBHICTH MOAPIOHEHHS MaTepialiB.

VY nmaHuii yac Ha BITYM3HSHHUX JIako(papOOBUX BUPOOHHUIITBAX HAWOLIBII MOIIMPEHUM € Oicep-
Huit muimH THIy MT-140. Ilix yac #ioro po6oTH 00'eM MIIMHOBOT'O TIPOCTOPY 3aIIOBHIOETHCS OicepoM
Ha 70...80 %. Takox A7 MONErmIeHHs MPOLECYy PO3MENIOBAHHSA B KaMepy 3alMBalOTh CYCIIECH3iI0 3
MOPOIIKY Ta JaKy, 110 PO3MEIIOETHCS 1 3aMIOBHIOE BECh BUIBHUHN 00'€M MK CErMEHTaMHu Bajly MJIMHA.
Takum 4yuHOM, IIpU OOEpTaHHI Basly MJIIMHA HOT0 CErMEHTH HaNpaBIISIIOTh MOAPIOHIOBAaHMH MaTepiat
JI0 BUXOZy Ta CTBOPIOIOTH THCK MDX OicepoM i CBOIMM MOBEPXHAMHU. 32 PaXyHOK CTBOPEHOTO THCKY
BinOyBaeThCst MoApiOHEHHs cycnensii 1o HeoOXinHoi ¢pakuii. HaBegeHuil BB TakoX MPHU3BOAUTH
JI0 IHTEHCUBHOT'O 3HOCY pOOOYHX MOBEPXOHb CErMEHTIB MIIMHA, 1110, B CBOIO YEPry, HEraTUBHO BILIH-
Ba€ Ha SKICTh BUXIHOTO MIPOAYKTY Ta 3yMOBIIIOE 3aMiHy 3HOIIEHNX cerMeHTiB. Ha mmunax tunmy MT-
140 3amiHa CerMeHTIB BUKJIHMKAa€ TPUBAIMH MPOCTii oOnagHaHHS Ta BIINOBIAHI €KOHOMiYHI BTpaTH,
TOMY BHU3HAYEHHsI IPUYHMH IHTEHCHBHOTO 3HOCY POOOUMX MOBEPXOHb CETMEHTIB MJIMHA Ta ITiJBHUILCH-
HS JIOBI'OBIYHOCTI X POOOTH € aKTYaJIbHOIO 33]aUeko.

DopMyTIOBAHHS METH J0CTIIKEHHS
MeTo10 ZOCHiIKEHHS € aHaJli3 YMOB POOOTH Ta XapaKTepy 3HOLIYBaHHS POOOYMX MOBEPXOHB
BukJiiax ocHoBHOrO MaTepianay

OcobnuBicTIO TeXHONOTUHOrO nporecy diceproro munHa tuny MT-140 € BepTHKaibHE PO3-
TanryBaHHsa poOo4oi kamepu (puc. 2).

3a X ymoB, Ipu 0OepTaHHI MOJIOIBHOTO Baly MaTepias Ajis MOAPiOHEHHS MOTpAaIlise CHo-
4aTKy Ha THO KaMepH, Ji¢ HailOIbIIa KOHIIEHTpaLisl OiCepHUX €IEMEHTIB BEJIUKHX po3MipiB (2,9...3,5
MM). HeoOxiaHo 3a3HauuTH, 10 po3Mmip Oicepy € Ba)JIMBUM YMHHUKOM IpH NoApiOHeHHi. 30kpeMa,
KyJIbKH BEJIMKUX PO3MIpiB € JOCTATHIMU AJIs MOAPiOHEHHs YaCTUHOK MIKpOHHOTO PO3MIpy 0 CyOMiK-
poHHUX. Kynbku MalleHbKHX pO3MipiB MMOIPiOHIOIOT YaCTHHKH CYOMiKPOHHOT'O PO3MIpY.

[Torparuisitoun Ha THO KaMepH, HEMOJPiOHEHUI MaTepian CKIalaeThesl 3 YACTUHOK BENHKHUX
PO3MipiB, o noTpedye OLIBII BUCOKOI eHeprii yaapy. OCKUIbKM iIHTEHCHBHICTh €HEpTii BU3HAYAETHCS
MAacolo Ta MBUAKICTIO KYJIbOK, AJIs TOAPIOHEHHS BEIMKHUX Ta/ab0 TBEPANWX YACTUHOK MOTPIOHI KYIbKH
BEJIMKUX PO3MIpiB 3 BUCOKOIO MIBUAKICTIO pyXy. Ilim BIUIMBOM cuiM TSDKIHHS, Ha JHI KamepH 30mupa-
€Tbes Oicep OUTBIIMX PO3MIpiB, SIKUIT 1 34iiicHIOE YopHOBE moxapiOHeHHsa matepiany [4]. Ilicast 3meH-
LICHHS TUCIIEPCHOCTI MOMeNy BiH 3a TOMOMOI'0I0 00€pTOBOrO PyXy CEIMEHTIB MIMHA MiAHIMAETHCS 10
BEPXHBOT YACTUHU KaMepH Ta O BUXOIY.
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VY mpoueci poboTH MIIMHA MOA-
PIOHIOEThCST HE TUTBKH Matepiaj, aye
3HOWIYIOTBCA 1 cami Kynbku. HaOysa-
I0YM MEHIIMX PO3MipiB, BOHH Iiepe-
Ba)XHO OyIyTh TpUMaTHCS OJMKYE 110
cepequHM ab0 PpO3TAIIOBYBATHCA Y
BEpxHIH yacTHHI Kamepu. OCKITbKH
MEHIIa TIOBEPXHEBa IUIOMA KYJIbOK
301ITBIIY€e YaCTOTY yapy MK HUMH Ta
YacTHHKaMH MOAPiOHIOBAHMX KOMIIO-
HEHTIB, MIIBUIIYETHCS IIBHUJIKICTh
MoNpiOHEHHS, 1O MPU3BOAUTE 10 Oi-
JBILIOTO JUCIIEPTYBaHHsI MaTepiaiy.

3 HaBEIEHOro BUTIKAa€, 10 Ha-
BaHTa)KCHHSA Ha CETMEHTH BaJly MJIMHA
HepiBHOMipHE. CerMeHTH, fKi 3Haxo-
IIThCS B HIDKHIM YacTHHI KaMepw,
MiJIAI0ThCST IHTEHCUBHOMY TEPTHO 1
TOMY iX poO0odYi MOBEPXHI 3HOLIYIOTb-
ca Oinmeine. Tak, micis BH3HAYCHOTO
TEepMiHy pOOOTH, BiHOCHO HOBOTO
cermenTa (puc. 3, a, 0) miameTp 3Me-
Hiryerbes 3 305 1o 295 M (1o ckia-
nae omu3pko 3 %), a MOro TOBIIMHA 3
15 o 8,4 MM (3MeHILIEHHS OM3BKO 45
%, nuB. puc. 3, B, T).

2

Puc. 3. 3aranbHuil BUTIIS HOBOTO CErMEHTY (a, 0) Ta micist 3HOLIYBaHHS (B, T)
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HaBenenwnii piBeHb 3HOIIYBaHHSA POOOUYMX MOBEPXOHb CETMEHTIB 3aJI€KHUTh, B IEPIIy UYepry,
BiJ] BJIACTHBOCTEH Mapu TEPTA: CKIaxy, CTPYKTYpH, BIACTHBOCTEH MaTepiany miuHa i Oicepy. Cerme-
HTH MJIMHA BiJUTUTI 3 CIpOTr0 XpOMHUCTOro 4aByHy Mapku UX1 3 XiMIiYHHM CKIIaJIOM B MeXax CTaHIap-
Ty. Bicep xe mae HacTymHu# XiMidauE cknan: 55 % Si0,, 19.3 % CaO, 13.4 % ALO;, 6.5 % B0,
4.20 % MgO Tomuo.

3a HaBeIEeHUM XIMIYHHUM CKJIaJZOM MOX-
JIUBO 3pOOMTH BUCHOBOK, IO Oicep € aOpa3uB-
HUM EJIEMEHTOM JUIsl TOBEPXOHb YAaBYHHUX CET-
MEHTIB Ta BinOyBaeThcsl aOpa3uBHE 3HOLIYBaHHS
ocTaHHiX. 3 iHIOro 00Ky, Ha po0odYi MOBEpXHi
YUHUTH BIUIMB TEXHOJOTIYHA CYyCIEH3is, IO
COpPUYMHSE BUHUKHEHHS e(eKTy KaBiTaliiiHOro
3HOIIYBaHHS, SIKE MOJSAra€ B YTBOPEHHI 3arimo-
JICHb Ha IMOBEpXHi Micisa 0araropa3oBUX IMOBTO-
PIOBaHMX yHapiB piguHU. TakuM 4WHOM, B JaHO-
My BUNAJKy peanizyeTbcsi KOMOIHOBaHHMH MeXa-
Hi3M TizpoaOpa3suBHOTO 3HOCY, PE3yNbTaTH Aii
SKOTO MOXKIIMBO CIIOCTEpiraTd Ha 3HOUICHIN mMo-
BepxHi (puc. 4).

XBUIISCTICTD KOHTaKTHOI MOBEPXHi cer-
MEHTY TOSICHIOETBCS, TIEPEAOBCIM, €0 PI3HUX

Puc. 4. 3HolIEHa TOBEPXHS CETMEHTa & p°3MipaMH'Ta opmoio kymbok bicepy, mo 3
GicepHoro MIHHA PI3HOIO eHeprieio BILUIMBAIOTH HA MOBEPXHIO Cer-
MEHTIB, Ta, UM CAMHM, YTBOPIOIOTD ILIap HaKIIe-

My i3 3HAaYHUM TPaZi€eHTOM 3Ha4eHb TBepaocTi B Mexax 150...230 MI]a.

3a3HavyeHN MeXaHi3M 3HOCY IO BUCOTi MOJIOJIBHOI KaMEpH MIIMHA PO3IIOIUISETHCS HEPIBHOMI-
pHO. HikHi MiIMHE 3a3HAIOTh MepeBa)XHO aOpa3MBHOIO 3HOIIYBAHHS Yepe3 Oimbli po3Mipu OicepHUX
eJIEMEHTIB 1, BiAMOBIAHO, OiMbIIy €HEepriio, HampaBieHy Ha pyHHYBaHHS MOBEPXOHb AeTalleil MIIMHIB.
Kapitaniliauii MexaHi3M 3HOLIYBaHHS INEpEBaka€ B BEPXHiH yacTWHI kamepu. HaBemeHuid BHCHOBOK
MOXe€ JOIMIOMOI'TH NP BUOOPi HATUIAaBHUX MaTepiaiiB Jyisl BiTHOBJIECHHS 3HOLIEHNX ITOBEPXOHb.

Bigomo, 110 3HOCOCTIHKICTh HAIUIaBJICHUX IIapiB B 3HAYHINA Mipi 3aJIeKUTH BiJ X XIMIYHOTO
cknany. Tak, 30iTbIICHHS BMICTY BYIJICLIO MiABHIIYE TBEPAICTH CILIaBY, OCOOJIMBO 3a 3aCTOCYBaHHS
TepMiuHO 0OPOOKH, MPOTE BBAYKAETHCS, 110 OCHOBHY POJIb B OMOPi OBEPXOHB 3HOIIYBAaHHIO Bifirpa-
I0Th KapOiay, sIK HaHOLIBII TBEPAi CTPYKTYPHI CKIagoBi cruaBy [5, 6]. YTBopeHHIO KapOifiB cnpusie
JOJaBaHHS [0 CIUIAaBYy MapraHiio, KpeMHilo, XpoMy. BMicT kapOiniB MiABHIYETbCS TaKOX 31 3011b-
LICHHSM KOHIIGHTpALii ByTJIeU}o.

3 iHmoro OOKy, AJisi BEPXHiX CETMEHTIB HAIUIaBJICHUN IIap MOBUHEH MaTd MiJBHUILEHY KOPO-
31ifHy CTiHKICTh, SIKa MEPEBAXKHO 3a0e3MEeUYEThCS MiIBUIIICHUM BMICTOM Xpomy (He MeHIe 12 %) ta
HIKEIO.

BpaxoByroun BHCOKY 3HOCOCTIMKICTh Martepiaiy, 3 SIKOrO BHTOTOBJICHHH CErMEHT, a TaKOX
CTYNiHb BTpAaTW JNIHIHHMX pO3MipiB Ta (OPMH, MOXIIMBI HACTYIHI BapiaHTW BiIHOBJICHHS AeTalei
[7—10]:

- py4He abo MexaHi30BaHe TyroBe HaIlJIaBIICHHS;

- eJIEKTPOKOHTAKTHE HATJIABJICHHS;

- METO/1 HalHJICHHS.

s Bunaaky peHoBallii B yMoBax npogiIbHOrO MiIIpHEMCTBA BapPTO BiJIaTH IEPEBAry eeK-
TPOAYTOBUM TEXHOJIOTiSIM, SIK HAHOLIBIIT aJJallTOBAaHUM JIJISl IIMPOKOT0 BUKOopUcTanHs [11, 12].

TpaguuiiHuM U1 BiJHOBJIEHHS 3HOIIEHUX MMOBEPXOHD JeTajeH, sIKi MpalioloTh Ipu abpa3uB-
HOMY Ta Tiapoabpa3uBHOMY 3HOIIYBAaHHI, € 3aCTOCYBaHHS CIUIABIB i3 3HAYHOI KUIBKICTIO JOPOTHX
JIETYIOUHX €JIEMEHTIB (HiKeIhb, MO0 IeH, Bob(paM, Mins, BaHaaii Tomio [13—15]). [Ipore, octanHiM
gacoM OiIbII0T oMy sipHOCTI HaOy Il €KOHOMHO JIETOBaHI BHCOKOXPOMHCTI Ta XpOMOMapraHIeBi ya-
ByHH. /[0 HEOJIKIB 3aCTOCYBAaHHS HABEICHUX CIUIABIB BIIHOCATh HEBHCOKI 3HOCOCTIHKI Ta MEXaHIYHi
BJIACTUBOCTI, 3aTHICTh YTBOPIOBATH TPILMHM ITiJ Yac KpUcTaiizamii i TepMidHOl 00poOkH [16].
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Hageneni Buie 0co0IMBOCTI 3HOIIYBaHHS CETMEHTIB JAIOTh MiJCTaBY PEKOMEHIyBATH B SIKO-
CTi MaTepialiB AJs BiAHOBIEHHS MOPOLIKOBI JPOTH, IO 3a0e3meuyloTh MiABHIIEHY OMIPHICTH K 110
abpa3uBHOTrO, TaK i A0 riipoadpazuBHOro 3HOCY (AMB. Ta6Md. 1).

Tabnuysa 1. TunoBi XiMiYHMK CKJIaZ Ta TBEPHAICTh HAIUIABIEHOI'O METAy PEKOMEHJIOBAHUX
MOPOLIKOBUX JPOTiB

TunoBuil XiMiYHHIA CKJIaJ HATJIABJIICHOTO MeTay, %o Teepaicts
Mapka npoty c Mn S Cr Nb Ni Fe HaIUIaBJIEHOTO
Metairy, HRC
SK A43-0 5,6 0,2 1,3 20,2 6,7 - OCHOBa 64
BEJITEK-H462 0,3 0,6 0,6 13 - - OCHOBA 47-54
BEJITEK-H479 3,5 0,4 1,5 32 - 4 OCHOBa 48-54
BEJITEK-H590 0,5 0,5 2,6 8,5 - - OCHOBA 55-61

Sk BOavaeThCs, HASBHICTH Yy CKiIali HaraBieHuX mapiB Cr, Mn Ta Si TOBUHHO CHOPHUATH JO-
JaTKOBi MeTaypriiiHiii 00po0ui (3Bakaroun Ha MaTepiall OCHOBH, CipWil YaBYH), HaJISKHIH TBEpIOC-
Ti Ta CTIAKOCTI 10 KOopo3iiHuX mposiBiB. KpiM Toro, BuOip — 5K anbTepHaTHBAa — CKJIAJIB 13 3MEHIIIe-
HUM BMICTOM BYTJICIIO BUTJISAAE IIKABUM 3 TOYKH 30py YHUKHEHHS TPILIMH Ta MOMKJIMBOCTI 3MEH-
LICHHS! BUMOT JI0 TEMIIEPaTypH MOMEPEAHBOT0 MiIrpiBy 3aroTiBOK Mepe HaIIaBICHHIM.

JocuTh HemoraHa SIKICTh IPH BiJHOBJICHHI ITOBEPXOHb, SIKi MPALIOIOTh 32 3HAYHUX abpa3uB-
HUX BIUIMBIB, 3a0e3meuyeThcsi MOPOIKOBUM JIpoToM Mapku SK A43-O. HammapneHi mapu Takoro
criaBy 30epiraroTb cBOi MeXaHiuHi BJIacTUBOCTI MpH podounx temneparypax 1o 450 °C. Jo ocobmu-
BOCTEH OTPUMAaHUX IIapiB TAKOX MOXKHA BiIHECTH MPOTHO30BaHy CTPYKTYPY CIUIABY, SIKa CKIIAJAETHCS
3 ayCTEHITHOI MaTpHLi i KapOifiB HIO01I0, YNM MOSICHIOETHCS JOCUTH BUCOKE 3HAYEHHS TBEPIOCTI.

Crix monmaTy, 110 MicTs HAIUTaBJICHHS MOTPiOHOI Oyie MexaHiuHa 00poOKa MOBEPXHI IS J10-
CSITHEHHSI HOPMAaTHBHUX 3HAueHb PO3MipiB, GpopMu Ta mopcTKocTi. OUiKyeThes, 0 BUKOHAHHS 3a-
MPOMOHOBAHUX 3aXOIB J03BOJIUTH 3HU3UTH BAPTICTh BIJHOBJICHHS Ta 30UIBIIUTH MIXPEMOHTHHH TIe-
piox excrutyartarii arperarty.

JlonaTKOB1 TOCHTIIKEHHS BIUIUBY CUCTEMH JICTYBaHHsI, MIKpOJIETYBaHHS Ta IapaMeTpiB TEXHO-
JIOTTYHHUX TPOLECIB BIAHOBICHHS pOOOYHX MOBEPXOHb Ha MiABUILEHHS EKCILTyaTalllfHUX XapaKTepHc-
TUK AeTalleil 3aHIIaloThCs aKTyalIbHUMH.

BucHoBkn

1. IIpoBeaeHo aHami3 yMOB pOOOTH CErMEHTIB OiCEpHOTO YepB’SYHOTO Bally Ta BCTAHOBJICHO
MeXaHi3M 3HOCY iX poOOYHMX MOBEPXOHB, L0 3MIHIOETHCS Bill MEPEBa)XKHO Tiapoadpa3suBHOTO I PO3-
TaIIOBaHUX YBEPXy KaMepu 10 Maike 4ucTo abpa3suBHOTO Ui po3MilleHHx Hux4e. lle Bu3Hauae
KpuTepii BUOOpYy HAIUIABHUX MaTepialiB JJisl BiTHOBJICHHS 3HOIIEHUX AeTaleH.

2. XapakTep Ta CTYIEeHb BTPaTH pO3MipiB 1 OpMHU CErMEHTIB BHACTIJOK 3HOCY 3aJICKHUTh, Y
TOMY YHCIIi, BiJ] AiaMeTpa KylboK Oicepy, KW BU3HAYa€ XBHISICTICTh KOHTAKTHOI IOBEPXHI CErMEHTY
Ta TpalicHT 3Ha4€Hb TBEPAOCTI BHACIIIOK HAKJIICITY.

3. JIns yTO4HEHHsI BIUIMBY XiMI4HOI'O CKJIaJy HAIJIaBJIEHOTO METaly Ha MEXaHi4Hi BJacTUBOC-
Ti BIJHOBJIEHOTO MIAPY 3allPOIIOHOBAHO BUKOPUCTOBYBATH MOPOIIKOBi APOTH 3 PI3SHUM BMICTOM, B Tie-
pILy Yepry, BYTJIELIO Ta XpOMY, IO JO3BOJUTH OLIHUTH OMIPHICTh KOHTAKTHUX HMOBEPXOHb SIK 0 a0-
Pa3UBHOTrO, TakK i A0 TiApoabpa3uBHOIO 3HOCY.
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FEATURES OF WEAR AND PROSPECTS FOR RESTORATION OF THE WORM
AUGER SEGMENT OF A BEAD MILL

Abstract

One of the most common problems of bead mills is the intensive wear of their working grind-
ing segments, which negatively affects the quality of the crushed material and causes long-term down-
time of the equipment, and, as a result, economic losses. Taking into account the identified problem,
the purpose of the study is to analyze the working conditions and the nature of wear of the working
surfaces of the segments of the bead worm shaft and justify the technology of their restoration. It was
established that the main wear of the contact surfaces of the cast iron segments (ChKhl) is caused by
their friction with the beads, which according to their chemical composition (55 % SiO5, 19.3 % CaO,
13.4 % ALO;, 6.5 % B,0s, 4.2 % MgO) and hardness are an abrasive element relative to wearing sur-
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faces. The nature and degree of loss of size and shape of the segments due to wear depends, among
other things, on the diameter of the bead balls, which determines the waviness of the contact surface of
the segment and the gradient of hardness values due to defamation. On the other hand, the working
surfaces are affected by the technological suspension, which causes the appearance of the effect of
cavitation wear, which consists in the formation of indentations on the surface after multiple repeated
blows of the liquid. The conducted analysis of the operating conditions of the segments established a
combined hydroabrasive wear mechanism of their working surfaces, which is explained by the simul-
taneous effect of abrasive bead elements and technological suspension. The nature of the intensity of
the mentioned wear mechanism is uneven along the height of the worm screw, from mainly hydroa-
brasive for the upper segments to almost purely abrasive for the lower segments. Taking into account
the determined mechanism of wear, it is proposed to restore the working surfaces of the segments by
electric arc surfacing, and powder-coated wires of different chemical composition are used as surfac-
ing materials. To clarify the influence of the chemical composition of the deposited metal on the me-
chanical properties of the restored layer, it is proposed to use powder-coated wires with different con-
tents, primarily of carbon and chromium, which will allow to evaluate the resistance of the contact
surfaces to both abrasive and hydroabrasive wear.
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