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AnoTtanis. CTaTTIO PUCBAYEHO TTPOOIIEMi pO3pOOKH €HEPro- Ta pecypCcoOIaHIX TEXHOIOTIH
nporiecy Ae3iHTerpauii (pyiHyBaHHS) KYCKiB IOPOAM 10 HEOOXiTHOTO po3Mipy abo 10 HeoOXiTHOT
CTaJll pO3KPUTTS MiHEPAJIIB IJITXOM 3aCTOCYBAaHHS 3aXUCHHUX (yTepiBOK OapabaHHUX MIIMHIB. AHa-
T3 JIITEpaTypHUX JDKEpeIT I0Ka3aB, 10 MoAaJbIIe YAOCKOHAICHHS KOHCTPYKIIIT MIIMHA YM BHECCHHS
3MiH Yy TE€XHOJIOT1IO MepepoOKH MiHEpadbHOI CUPOBUHHU CHOTOJHI JOCAT MEBHOI MEXI 1 TOJaJIbIIe
YIOCKOHAJIEHHSI MOJKJIMBE 32 PaXyHOK BUKOPHCTaHHS IMPOTPECUBHUX MaTepialiiB 3aXucHUX (yrepi-
BOK Ta 3MIiHH iX MOP(OMETPUYHHUX MapaMeTPiB, a caMe 3MIHIOIOUH iX opMy Ta TeOMETpUUHI Tapa-
METPH, MOXKJIMBO 3HU3UTH €HEPrOBUTPATH Ta OTPUMATU CUPOBHHY OLIBII TOHKOTO ITOMEY, 10 ChO-
TOJIHI pOoOUTH MepepoOHi MiAMPUEMCTBA KOHKYPEHTOCITPOMOKHHUMH.

JleTanbHO pO3IIISHYTI KOHCTPYKLIT METaeBUX, TYMOBUX Ta KOMOIHOBaHHUX (yTEpiBOK, 0COOIH-
BOCTI X BUKOPHCTAHHS Ta MEPCINEKTHUBU PO3BUTKY. HaBeaeHo aHamiTHYHI HOCTIIKEHHS poOOTH Ta
MEPCIEKTUBU BUKOPUCTAaHHS KOMOiHOBaHUX (yTepiBok Tuny «Poly-Met», siki BIPOBaIXKYIOTHCS Yy
BUPOOHUITBO GipMoro «Skegay, 110 HUHI BXOAUTH B Kopropailito «Metso Minerals». Po3rimsayTo
cydacHi KOHCTpYKUii ¢pyrepiBok Tuly «G.M-XBuns» ta «llnura-H-XBuns», ki JIATIU B OCHOBY pe-
cypco- Ta enepro3oepirarouoi RES Texnomorii nesinTerpaiii 3ami3aux pya, po3poosnenoi TOB «Ba-
nca-I'TB», a pe3ynbTatu iX BunmpoOyBaHb Ha MepuIiil cranii moApiOHEHHs BKa3ald Ha iX e(eKTUB-
HICTb.

Karouosi ciioBa: 6apabannuii MiuH, GyrepiBka, MOpHOMETpUYHI TapaMeTpH, TEXHOJIOTs, 1e3-
1HTerpaIis, pecypco3depexeHHs, eHepro30epeKeHHs, CTadll o ApiOHEHHSI.

VY ripunuoBUA00YBHIM Ta METamypriiiHiil IPOMHUCIOBOCTI PYAOIIArOTOBKA B
3HAYHIA Mipl BU3HAYA€ TEXHOJOTIYHI Ta €KOHOMIYHI MOKa3HUKUA POOOTH ITiIMPUEMC-
TBa. ll{opiuHO B CBITI NepepoOISIIOTHCS MUTBHOHN TOH MiHEPaIbHOI CHPOBUHH, Ha 1€
BuTpauvaeThes 10 10 % BupoOieHoi B cBiTl eHeprii. B Ykpaini 3a3HaueHuil moka3HuK
nepesuinye 100 MIIH. TOH MiHEpalIbHOI CUPOBUHH, MOJAPIOHEHHS SKOi CHOXHUBAE IO
50...60 % Bci€i eHeprii, 0 BUTPAYAETHCS HA TIPOLIEC PYAOTIATOTOBKH [1].

OHUM 13 OCHOBHHUX MPOIIECIB PYAOIMIATOTOBKH € MOAPIOHEHHS — I1€ MPOLIEC A€3-
iHTerpauii (pyiHyBaHHs) KyCKiB MOPOJU A0 HEOOXITHOTO po3Mipy abo 10 HEOOX1AHOT
CTajll pO3KPUTTSI MiHEepasiB. BiioMO 4OTHPH OCHOBHI CIOCOOW MOAPIOHEHHS — IIe
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yzap, po3KOJIOBaHHS, pO3AaBIOBAHHS Ta CTUpaHHA. Bcei 111 ciocodu peani3yroThes 3a-
BJISIKM PI3HOMAaHITHUM MJIMHAM Ta IpoOapKam.

[Tig yac nmoapiOHeHHs pyau Ha OapalaH AiI0Th yAapHI HAaBaHTAXXEHHSI, B110yBa-
€TbCs a0pa3MBHO-BTOMHHMI 3HOC Ta KOPO3isi, TOMY JJIsl HOTO 3aXHCTY BUKOPUCTOBYIOTh
pi3HOMaHITHI PyTepiBKU: METaNEB1, KepaMiyHi, T'yMOBI Ta 1HIIIL.

3a octanHi 150 pokiB, 3 MOMEHTY NMaTEHTYBaHHsI MepIIOro 0apabaHHOTO MJIMHA,
OyJ10 IPOBEICHO OAraTo JOCIIHKEHBb B 00J1aCTI KOHCTPYIOBAHHS 3aXUCHUX (PYTEPIBOK,
PO3pO0JIEHO COTHI KOHCTPYKIIIH, ajie BUTPATU HA JIC3IHTETpallil0 CUPOBUHU 3aJIMIIIa-
I0ThCS JOCUTh BUCOKMMH 1 ChOTO/IH1 HA (POH1 EKOHOMIYHOI KPU3H BIIPOBAIKEHHSI IHHO-
BallilHUX €HEPTo- Ta PECYpCOOIATHUX PO3POOOK € OJHUM 13 aKTyaJIbHUX TMHUTaHb. |
SKIIO CYTTEBO YJOCKOHAIUTH KOHCTPYKIIO MIWHA UM BHECTH 3MiHU y TEXHOJIOTIO
nepepoOKr MIHEpaJIbHOI CHPOBHUHU Maif>ke HEMOKJIIMBO, TO 3MIHIOIOUM MaTepiall 3aXu-
CHUX (PyTepiBOK, iX (opMy Ta FeOMETPUYHI MAPAMETPH, MOKIIMBO HE TIJILKU OTPUMATH
€KOHOMI0, ajie 1 OTPUMATH CUPOBUHY O1IbIII TOHKOTO MOMEINY, 110 ChOTO/IHI POOUTH
nepepoOHi MiANPUEMCTBA KOHKYPEHTOCITPOMOKHUMU.

Tomy gocmimxeHHs: B 00J1aCTI KOHCTPYIOBaHHS Ta BUKOPUCTAHHS 3aXUCHUX (Py-
TEPIBOK € aKTyaJIbHUM MUTAHHSM 1 TOTPeOy€ MOJANBIIIOTO BUBYCHHSI.

MeTo10 poG0TH € OIJIsiJ Cy4YaCHOTO CTaHy 1 CTYIEHIO BUKOPUCTAaHHS 3aXUCHUX
(GyTepiBOK, a TaKOX MEPCHEKTUBU X MOJAJBIIOrO yJIOCKOHAIIOBAHHS Ta 3acTOCY-
BaHHS.

B sikocTi 3axucHUX (yTEpiBOK, MEPIIMX MIIMHIB BUKOPUCTOBYBAJIUCH PI3HI Ma-
Tepiau (IepeBo, KaMiHHA, KepaMmika), AaJll 3 PO3BUTKOM MPOMUCIIOBOCTI MTOYaIN BU-
KOPHUCTOBYBAaTH MeTal (JIeroBaHi CTaji, 3HOCOCTINKI YaBYHM), AKUWA € HAHOUIBII PO3-
MOBCIOJDKEHUM Ta JOCHTiHKEHUM [2].

MeraneBi OpOHBOBI IUIUTH AKTUBHO MOYAJIM BUKOPUCTOBYBATH HA MOYATKy XX
CTOp14us, PO, IO CBIAYUThH AKTUBHE MAaTEHTYBAHHS METaIeBO1 OpOH1 PI3HOI KOHCTPY-
kiii Ta npoduato B nepiog 3 1910 nmo 1940 poku. MertaneBy O6poHto (hyTepiBKy) sK
NPaBUJIO BUTOTOBJISIIOTH 3 MapraHIeBUX CTajei

110I'13J1, pigmie 3 1HIIUX MapoK CTajedl 4d 4Ya- 7 2
2

ByHY. 3 1940-X pOKiB MOYMHAETHCS X aKTUBHE J0-
CJIIJKEHHSI 1 HAYKOBE OOIPYHTYBaHHS NpoQLIIo Ta o7,

\7»)

TOBIIMHUA. BaroMuii BHECOK y PO3BUTOK JOCIIi- LU
JUKEHb MeTayieBuX (GyTepiBOK BHIC BUeHHU Kpro- 2
koB J[.K. [3], pekomenmartiii sskoro B 00JacTi mMpo- 3 4 5

EKTyBaHHS METaJeBUX 3aXUCHUX (yTEPIBOK aKTy-
aJbHI 1 ChOTO/THI.
Mertanesi ¢pyTepiBKH MOKHA YMOBHO PO3/i-
JUTH HA JIBa KJIACH: VISl TIOJAPIOHEHHS KPYITHHUX p
Mac Ta JJI1 TOHKOTO TTOMEy. 1 — meranesmii 6pyc; 2 — ne-
JlocuTh 4acTo BUKOPHCTOBYBAM KOMOIHA- | pep’smuii 6pyc; 3 — peiika; 4 — Ge-
I[1F0 MeTanay 3 6eToHOM Ta jJepeBoM (puc. 1), aie TOH; 5 — MeTalleBa PEnriTKa
Olnplla 9acTHMHA OPOHBOBHX IUIMT L€ — METaj, | @— METalnolepes’sHa, O — pembeo-
KU Ma€ IEBHY TeoMeTpuuHy Gopmy (puc. 2). Sk GeronHa

npaBuiIo, e GopMa y BUIIISII XBHII, 3yOriB abo | PucyHok 1 —Konctpykuis ¢yrepi-
BOK
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BUCTYIIB. BpoHbOBI mMTH 10 GapabaHy MJIMHA
KPITUISTHCS OOJITaMHU.

al 7
Henonikamu Takux QyTepiBoK € ix 3Ha4YHA % %
7

Bara, Tak sIK OJIHa IuIMTa Moke BakuTu 10 500 xr, 5

e
10 POOUTH IX MOHTAX Ta JEMOHTAaX JOCUTH TPY- m %

nomicTkuM mporiecoM. CyTTEBUM HEIOTIKOM Ta- , p
KOX € 3HauHEe ITyMOBE HaBaHTakeHHs. Kpim Toro M m
B mpolieci poOOTH O0NTOBE 3’€JHAHHSA PO3XUTY- g

€ThCA 1 BiZIyCKAa€eThCA, B Pe3yNIbTaTi 4oro, Biby- | 7

Ba€ThCA MIATIKAHHA B MICIISIX 3’ €IHAHHS OapadaHy % @%@

1 OpOHBOBUX IIUT. BCl 111 HEMOTIKY 3MYCHUITU Hay-

KOBIIIB IIIyKATH IIJISXHU iX YCYHEHHS.
OnHUM 3 TaKUX HUISXIB € 3aM1HA METaJTy 1H-

Pucynok 2 — I[Ipodini 6poHbOBUX
IUTAT TWTIHAPUYHOT YaCTHHH MeTa-
7eBoi (yTepiBKH: a — KACKaJHUIL; O

UMK MaTepianamu abo ix komOiHamiero. OCTaH- | — xpurboBMIA; B — ABOXBHILOBHIL; T
HIM YacoM MeTaJl II0Yajia BUTICHATH T'yMa 1 choro- | — JI.K. Kprokosa; 1 — KIMHOBHIA; € —
1Hi Ha 6araThox 30aradyBaJbHUX MiIIPUEMCTBAX | PEOPHCTHIL K —ropdaruii; 3 —Ho-

B OapabaHHUX MJIMHAX JIPYroi Ta TPEThOi CTaail PUIbCHKUH

BUKOPHCTOBYEThCS rymMa. Y OapabaHHUX Pya0pO-
3MEJIbHUX MJIMHAaX TyMOBa (yTepiBKa BIIITPa€ JOCUTh BAXIUBY POJIb: MO-TIEPIIIE, K
€JIEMEHT 3aXMCTY BiJl 3HOIIYBAHHS 1 YapHUX HABAHTAXEHb 1, O-IPYTE, K CICMEHT,
(d131MKO-MeXaH14H1 1 MOP(HOMETPUYHI TapaMeTPH AKOT0 BIUIUBAIOTh O€3M0CEPEIHBO HA
npotec noapiOHeHHa Marepiany. Came Big MOP(HOMETPUYHHUX NAapaMeTPIB 3aJeXKaTh
HE TUIBKU TEPMIH CIIy>KOM MJIMHIB B I[JIOMY, & 1 TEXHOJIOT14HI XapaKTEPUCTUKH MPO-
1ecy noApiOHEHHS.

MoXIMBICTh 3aCTOCYBAHHS Ta MEPIL JOCTIKEHHS TYMOBO1 (PyTepiBKH 1MOYaIu
poBOAUTH 1€ B 30-X poKax MUHYJIOTO CTONITTS, ajieé IIUPOKE ii BAKOPUCTAHHS MOYa-
JI0Ch Ha Mo4yaTKy 60-X pOKiB MUHYJIOTO CTOJITTS MIBEIIbKUMH KOMITaHisiMU «Skega» Ta
«Trelleborg». Bonu 3anpononyBanu psif €hEeKTUBHUX KOHCTPYKIIH, OCOOIMBOCTI
SKUX MOKHA 3BECTH JO HACTYMHOTO: (yTepiBKa BUKOHYETHCS THUITY «IUIUTA-TUIATA»
a00 «rmmuTa-igrep» (puc. 3); KpirieHHs GyTepiBKH 10 OapabaHy BUKOHYETHCS Uepes
MeETajeBy apMaTypy CUCTEMOIO «T'BUHT-TalKay.

JIOBrOBIYHICTh MEPIIUX T'yMO-
BUX (yTepoBok ckianana 1...3 tu-
cs4l TOAUH, CHOTOJIHI 1€ ITOKa3HUK
BUpIC B JECATKH pa3iB 1 CTAHOBUTH
25...30 Tucs4 TOIMH JJIs1 APYTOi CTa-
nii monpiobuenus [2, 4]. Ane Takoro a
CTPOKY CITyKOM BIA€ThCS JOCITTH HE
BCIM BHPOOHHMKAM 1 Ha CHOTOJIHI TTH-
TaHHA 3a0€3II€YeHHs JTOBIOBIYHOCTI
CTOITh IOCUTh TOCTPO.

Tak, Ha IliBHIYHOMY TipHUYO-
30aradyBajibHOMY KOMO1HaTi M. Kpu-
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Buit Pir, IpOBOXMBCS S CHPOO iH- Pucynok 3 — KoHcTpyKLis T'yMOBHX QyTepiBOK: a

. . — TUTY «IUTUTA-TUIATa»; O — TUITY «ILTUTa-TiTEP
TeHcuikalli nmporecy noapiOHeHHs
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Pyl Ta 3HWYKEHHS EHEPrOBUTPAT Ha 2 Ta 3 CTaAisIX MOAPIOHEHHS 32 paXyHOK BIIPOBa-

JDKEHHS 3aMICTh MeTaeBoi (pyTepiBku OapabaHy MIIMHA, PI3HUX THIIIB TyMOBOi (pyTe-

piBkH [2, 4]. B pe3ynbpTaTi 10CHIKEHb KOHCTPYKIIIT TyMOBHX (yTEpiBOK:

e 3a0e3MevyIoTh 33/laHy MPOIYKTUBHICTh YXKE 3 IEPUINX FOJUH poOOTH;

e 3a0e3Meuy0Th 3HMKEHHS TMTOMOI BUTpaTH KyJb Ha 7...20 % B OCHOBHOMY 3a pa-
XYHOK 3HMKEHHSI KOHTAaKTHUX HAIPY>KE€Hb B MOMEHT y1apy;

® CTBOPIOIOTH MOXJIMBICTH BEJEHHS MPOIECIB MOAPIOHEHHS 0€3 MOPYLICHHS TEXHO-
JIOTIYHUX TTOKa3HUKIB PU MEHILIOMY 00Cs31 KYJIb;

® JI03BOJISIFOTH MiJABUILUTHU MPOTYKTUBHICTh IO KUBIEHHIO 110 7...12 % 0e3 morip-
IICHHS TEXHOJIOTTYHUX ITOKA3HUKIB;

® JJ03BOJISIIOTH 3HU3UTU MUTOMI BUTPATH eJIeKTpoeHeprii Ha 5...8 % 3a paxyHOK Be-
JIEHHS TIPOLIECIB MOAPIOHEHHS 13 MPUIHATUM Ha (paOpulll KyJIbOBUM 3alIOBHEHHSIM
MJIMHA, aJie 31 301JIbIIEHHSIM BHXIJIHOTO >KUBJICHHS 1 BUXOJAOM O1JIbII TOHKOTO IIO-
MEIy pyIu.

JlocuThb 4acTO BUKOPUCTOBYETHCS IO JHAHHS T'YMOBOI Ta METajIeBoi (hyTEepiBKH,
SICKPaBUM MPEJCTABHUKOM TAaKOTO TOE€HAHHSA € (DyTepiBKa 3alpPONOHOBAHA HATIPHKI-
Hil 80-x pokiB sika oTpumMaia Ha3By «Poly-Met». Take KOHCTpYKTUBHE pillIEHHS J10-
3BOJIIE BUKOPUCTOBYBATH MEPEBaru KOKHOTO 3 MaTepiaiiB — €JIaCTUYHICTh TYMH Ta
3HOCOCTIHKICTh MeTany. [Ipu TakoMy BUKOHAaHHI MO>KHa BUKOPUCTOBYBAaTH Habararo
OLIBII TBEP/1 1 3HOCOCTINKI COPTU CTaNl Ta YaBYHY, a HIXK MPU CYIJIbHIN MeTaeBii
¢dyTepiBIl, 32 paxXyHOK TOTO, III0 TyMa BUCTYIAE Y SKOCTI AeMII(yI0U0Tro MaTepiay.

[TepeBaru kombOiHOBaHOI (hyTepiBku «Poly-Met» nepen meraneBoro, B LIJIOMY,
aHaAJIOTIYHI IepepaxoBaHUM BUIIE JJI1 TYMOBHUX (DyTEpiBOK.

OpHiero 3 HAMOUTBII CKJIAIHUX Ta BUCOKOBAPTICHUX (DyTEPIBOK € MarHiTHa TUITY
«pyaHa mocTiab» (puc. 4). Brepiie Taka ¢yTtepiBka Oyia 3ampornoHoBaHa (hipMoOro
«Skega». Jlana KOHCTPYKLIisl PyTEpPIBKU MICTUTh CEPII0 MArHiTIB, SIK1 3aBYJKaHI30BaHI
B TyMi. MariTi yTpumyroTh yTepoBKY Ha MeTaJIeBlil MOBepxHi OapabaHy (3aMiCTh
OOJTOBOTO KPIMJICHHS) 1 MPUTATYIOTh 3aXUCHY PYJIHY MOCTUIb XBUJICTIOIOHOTO MPO-
G110, IO YTBOPIOETHCA 3 MarHITOUYTJIIMBOTO Matepiaty, SKUH 3HAXOAUTHCS B MIIMHI.
3axuCHUII 11ap MarHiTOYYTIMBOTO MaTepialy «pyAHa HOCTLIbY 0e3MepepBHO OHOBIIIO-
€THCS TIO Mip1 3HOCY. 3aBMSIKU I[bOMY
dyTtepiBka 30epirae MoCTiMHUNA MPO-
G171k 1 cama He 3HOIITYEThCH.

3aranpHa TOBIIMHA (QyTEpy-
BaHHS, BKJIIOYAIOYM  3aMOODKHUN
mIap, MeHIIe, HiXK y TpaauIliitHuX Qy-
TepiBok. lle cmpusie 301nbIICHHIO
e(heKTUBHOTO JliaMeTpa MJIMHA, 1110, B
CBOIO 4Yepry, Jae€ M ABUILEHHS Mpo- | 1 —romorenHa mocTijik TOHKOrO MarHiTHOrO Mare-
NyKTUBHOCTI. TaK0X BUKOPUCTAHHS piamy; 2 — rpy§a HOCTUIb IPIOHHX HaCTHHOK Mal"H.i-
Takoro (yTepyBaHHs CIpHUA€ 3HH- THOT'O MaTtepiaily; 3 — TeKy4a IOCTLIb 3 TOHKOTIO 1

. rpy0Oro MarHiTHOTO mMarepiainy; 4 —ryma; 5 —
JKCHHIO ITUTOMO1 BUTPATU CICKTPOC- . SV .
CTajb; 6 — MOCTIHHUIA MarHiT
HEprii.

Puc. 4 — MarniTHa ¢yTepiBKa TUITY «pyaHA I1OC-
TLIb»
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B ineanpHux ymoBax (miametp Ky 10 40 MM) ¢akTUUHE 3HOLTYBAaHHS QyTepi-
BKHU HaJ[3BUYAITHO Majie, o 3a0e3neuye ii BUCOKY MTOBrOBIYHICTh. ['oloBHUM (hakTo-
pOoM, KM 0OMeXy€e BUKOPUCTAHHS MarHITHUX (PyTepiBOK € iX BiIHOCHA XPYIIKICTb 1,
SK HACJIJ0K, HEOCTaTHS CTIMKICTh /10 YAapHUX HaBaHTaXeHb Ta 0OMEXEHICTh 3aCTO-
CyBaHHS Ha PI3HUX CTaAisIX MOAPIOHCHHS.

HoBumu ta nepcrneKTMBHUMH KOHCTPYKILISIMU T'YMOBUX (PyTEpiBOK € (GyTepiBKH
kommanii TOB «Banca-I'TB» (Ykpaina, m. bina Llepksa). /lana kommanist BpoBauia
Yy BUPOOHUIITBO KOHCTPYKIIiT ¢pyTepiBok «G.M-XBuns» ta «llnuta-H-XBuns», ski ns-
VI B OCHOBY pecypco- Ta eHepro3oepirarouoi RES TexHosorii ge3iHnTerpartii 3a1i3Hux
pyx [2].

Takox CbOTOAHI ICHYIOTh BJAAJIl CIIPOON BUKOPUCTAHHS T'YMOBHUX (PyTEpPIBOK Ha
nepiiit craaii noapioHeHHs 3 kyisimu 100 mm. Tak, Ha ITiBHiunuii '3K Brnepiue B cBi-
TOBIW MPAKTHULl OYJI0 BUKOPUCTAHO HA NEPILINA CTaAll MOApiOHEHHS TYMOBY (QyTEpiBKY
3 kynero 100 MM, sika TTokasalia JOCUTh BUCOKI pe3yIbTaTH, a caMe 3MEHIITIIOCH CIIO-
’KUBaHHS eNeKTpoeHeprii Ha 5 %, 3HU3UIaCh MUTOMA BUTpaTa KyJib Ha 5 %o, MiJIBUILH-
BCSI IIPUPICT FOTOBOTO Kiacy mpoaykty Ha 10...12 %, noBroBiuHicTh (pyTEepiBKU Ha Bi-
nMoBY ctanoBuiia Buiie 9000 rog.

BnactuBocti rymu Ta ii BIUTUB Ha MpOIEC MOPpIOHEHHSI BUBUEHI HEJOCTATHHO
MOBHO, CaM€ TOMY MTPOEKTYyBaHHS I'YMOBHUX JIeTallell Mae CyTTeBUii pe3epB. Ha Tenepi-
IIHIM Yac € BAaji cripoOr BUKOPUCTAHHS TYMU MPU MOAPIOHEHH] KAOJIIHOBUX Py, /€
B MJIMH MOJAI0Th YaCTKY OMTOT KEpaMiKu MPH LIbOMY T'yMOBa (pyTepiBKa CIPABIISIETHCS
3 IOCTABJICHOIO 3371a4€t0. TakoX JOCUTH YCIIIIHO 'YMOBa (pyTepIBKa BIPOBAIKY€ETHCA
B MJIMHAX, 10 OJIPIOHIOIOTH PYIU 32 MPUCYTHOCTI XIMIYHO arpeCUBHUX PEYOBUH (KU-
CJIOT, JIYTiB).

B naniit po60TI po3rIsiHYTI HAMOLTBII PO3MOBCIOKEH] (QyTepIBKUA OapabaHHUX
MJIMHIB, OUTBIIICTh 3 SIKUX BUKOPHCTOBYIOTHCS, BAOCKOHAIIOIOTHCA 1 TOCTIIKYIOThCS
710 CbOTOAHIIIHBOTO AHs. BpaxoByroun BuIlle3a3HauUEHE, TEHIEHLIIT PO3BUTKY QyTepi-
BOK Oapa0aHHUX MJIMHIB € aKTyaJIbHUM MUTAHHSM, 1110 BUKJIUKAE 1HTEPEC K 3 OOKY
IIPOMUCJIOBIIIB TaK 1 HAYKOBIIIB.
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AnnoTtauus. CtaTbs MOCBSIIEHA MPOOJIEME pa3pabOTKH SHEPTO- U PECycOCOeperaromux TeXHOIOTHHA
npoliecca Ae3UHTErpauny (pa3pymeHns) KyCKOB OPOAbl 0 He00X0IMMOro pa3Mepa Wiu 10 Heo0X0IuMON
CTAJNU PACKPBITHA MHUHEPAJIOB IMyTEM NMPHMEHEHHS 3aIIUTHBIX (PyTepoBOK OapaOaHHBIX MEJIBHHI. AHAJIH3
JUTEPATYPHBIX UCTOYHHMKOB ITOKAa3aj, YTO JaJbHEWIIEE COBEPIICHCTBOBAHUE KOHCTPYKIIMHM MEJIBHULIBI WU
BHECCHUSI U3MEHEHHUI B TEXHOJIOTUIO MEPepadOTKH MHHEPATBHOTO CHIPBSI CETOTHS TOCTUT ONPENEIEHHOTO
Ipeiena 1 JajlbHeHInee COBEPIICHCTBOBAHNE BO3MOXKHO 3a CUET HCIIOIB30BaHMsI IIPOTPECCUBHBIX MaTEPHAJIOB
3alIUTHBIX (PYTEPOBOK W M3MEHEHUsS] HX MOP(HOMETPHUIECKUX TTapaMeTpOB, a UIMEHHO U3MEHsISI UX (POPMBI U
reOMETPUUYECKHE MAPaMETPhl, MOKHO CHU3UTh SHEPT03aTpaThl M OIYYUTh CIphe 00JIee TOHKOTO IIOMOJIa, YTO
CEeTO/IHA JieNlaeT nepepadaThIBaroIfe IPEeIPUATHS KOHKYPEHTOCTIOCOOHBIM.

[opoOHO paccMOTpEHBI KOHCTPYKIIMU METAJUINYECKUX, PE3UHOBBIX U KOMOMHUPOBAHHBIX (DyTEpPOBOK,
0COOEHHOCTH MX UCIIOJIb30BAHUS U MEPCTIEKTUBBI pa3BUTHS. [IpuBeaeHb aHANUTHYECKHE HCCIeOBaHUs pa-
OOTBHI M MEPCIEKTUBBI HCIOIb30BAHUSI KOMOMHUPOBaHHBIX (hyTepoBok Tuna «Poly-Met», koTopble BHEApS-
I0TCS B IPOM3BOICTBO (hupMoii «Skega», HbIHE BXOIAIIMI B Kopropanuoo «Metso Minerals». PaccMoTpeHsr
COBpEMEHHbBIE KOHCTPYKIHH PyTepoBok Turna «GM-Bomna» n «Ilnuta-H-BosHay, KoTOphIe JIETIH B OCHOBY
pecypco- u sHeprocoeperamomeii RES TtexHonmornn nesmnrerpanmu eiesHblX pyn, paspadorannoir OO0
«Banca ['TB», a pe3yabpTaThl HX UCTIBITAHUI HA IEPBOW CTAJMU U3METBUYCHHUS YKA3aIH Ha UX d9PPEKTHBHOCTb.

KarwueBrble ciioBa: OapabanHas MenbHHIA, (yTepoBka, MOPHOMETPUUECKUE MApaMETPhl, TEXHOJIOTHS,
JIe3UHTETpalysl, pecypcocOepekeHne, sHeprocoepekeHue, CTaau N3METbUeHUsI.

Abstract. The article is devoted to the problem of development of energy- and resource-saving technolo-
gies for disintegration (destruction) of the rock lumps to the required size or to the needed stage of the deposit
opening by using protective lining in the drum mills. The analysis of literature showed that further improve-
ment of the mill design or introduction of changes in the technology of processing of mineral raw materials
has reached a certain limit today and further improvement is possible through the use of progressive materials
for the protective lining and changing their morphometric parameters, i.e. by changing the lining shapes and
geometric parameters, it is possible to reduce energy consumption and obtain raw materials of finer grinding,
hence, making the processing enterprises competitive.

Design of metal, rubber and combined liners and especially their use and trends of further development
are considered in all details. Results of the analytical study in terms of operation and potential use of the
combined liners of the «Poly-Met» type, which are introduced into production by the company «Skega», today
a member the «Metso Minerals» corporation, are presented. The latest designs of liners of the «GM-Wave»
and «Plate-H-Wave» types are considered, which have formed a basis for the resource- and energy-saving
technology (RES) for disintegration of iron ores; the technology was developed by the Valsa GTV Ltd. com-
pany, and the results of the liner tests at the first stage of grinding proved their effectiveness.

Keywords: drum mill lining, morphometric parameters, technology, disintegration, resource saving, en-
ergy saving, grinding stages
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