a = arcsinL/%nM= arcsin8,5/3,14-14 = 11 rpagycis,
a KinbKicTb 1oro o6epTiB 6yae A0piBHIOBATU
n=nMD = 14/2=T17.

BUCHOBKM Ta HanpsiMOK MojasnblUunX AOCAiIAKeHb. Takum YMHOM, BMOIp pauioHanbHMX napa-
MeTpiB TexHoNoril cTabinisalii NOKasHUKIB AKOCTI KOKCY B NPOMUC/IOBOMY LUNIHAPUYHOMY MOXWUNIO-
My 6apabaHi-cTabinizaTopi 3 ypaxyBaHHAM HeAONYLEHHS BENNKMX BTPAT JOMEHHOIO KOKCY A03BONSE
3HAYHO 3HM3WUTU COBIBAPTICTb YaBYHY B AOMEHHIN nNnasui. Mpu piyHOMY BUPOBHMLTBI YaBYHY Ha nevi
06'emom 5000 m3piBHOMY 3,5 MJITH TOHH OTPMMaHMWn NpMoyTOoK cknage 34,86 mnH $.

OTXe, BUKOPUCTaHHA Ta BAOCKOHA/IEHHS MpPOLecy MexXaHiYHOT 06p06KM KYCKiB KOKCY € aKTyaslb-
HUM HanpsMKOM AOCNiAKeHb Ta A03BONNTbL He TiNbKKU cTabinisyBaTy BNaCTUBOCTI KOKCY, a i iCTOTHO
NOAINWUTK TX X A0 OTPUMaHHA 3afaHuX, 6aXaHUX MOKa3HMKIB rpaHy/0METPUYHOr0 cknagy, Mil-
HOCTI i CTIKOCTi Ao TepTs.
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CEMPErALIA YACTUHOK MPU FPABITALINHIN CEMNAPALIT MIHEPA/IbHUX
AIrPErATIB Y BOAHOMY CEPEAOBN/LLI

MeTot0 faHoi pob0oTH € aHai3 MexaHi3MiB cerperawii y npoueci rpasitayiiiHoT cenapauii pyan ans po3pobku metoau-
KV NPOBeAeHHs AOCNIKEHb i3 BCTAHOB/IEHHS 3aKOHOMIPHOCTEl NPOLLeCY PO3AiNEHHS YaCTUHOK Ha MOXMAi MOBEPXHI FBUH-
TOBMX Cenaparopis, AKi 3aCHOBaHi Ha 0COBMIMBOCTAX PO3LLAPOBYBAHHS 3EPHUCTOrO Matepiany B 3aN€XHOCTi Bif KPYNHOCTI
Ta Wi/IbHOCTI YaCTUHOK.

MeToau foCnigKeHHs. Y3arasbHeHHS, aHani3 HayKOBO-TeXHIYHOI iHopMaLLiiT CTOCOBHO cerperavil YaCTUHOK Y rpasi-
TauifiHUX cenapaTopax Pi3HOro TMny 1A LOCAILKEHHS NPOLeCy po3LlapyBaHHS Ta KOHLEHTPaLii YaCTMHOK Yy NoToui My/b-
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nu, WO [03BOUTL CTBOPUTU ONTUMa/IbHI YMOBMW PO3AiNeHHS MiHepanbHUX 3epeH 3a KPYMHICTIO Ta LWibHICTIO Ha NOXUAii
MOBEPXHi MBUHTOBOrO Cenaparopy.

HaykoBa HOBM3Ha. 3anpONoOHOBaHO MeXaHi3M PO3fifeHHs YaCTUHOK Ha NMOXWIA NOBEPXHI MBUHTOBMX CenapaTopis,
AKil Ha BiAMiHY Bif iCHytOUMX, BPaxoBYE rifpoAnHaMiYHi Ta BifILeHTPOBaHI CUMK, CMiBBIJHOLIEHHS AKUX MIHAETLCA B 3a/le-
YKHOCTI Bif, 3MiHEHHA LIBMAKOCTI Teuil Nybny Ta Nepepo3nofifly KOHUeHTpaL il MiHepa/lbHUX 3epeH Pi3HOT KPYMHOCTI.

MpakTnyHa 3HaYMMicTb. Po3pobieHo MeToAVKY NPOBeAeHHS JOCIMKeHb rpaBiTaLiiHOro 36arayeHHs MarHeTUTOBUX
kBapuuTiB B ymoBax AT «MIBAIM3K» 3 ypaxyBaHHAM 0c06/1MBOCTEN cerperawii MiHepa/lbH/MX YaCTWHOK, TX arperaTiB Ha
MOXMAii NOBEPXHI FBUHTOBOFO CenapaTopy.

PesynbTtatn. B ymoBax AT «[MisaeHHui M3K» Ha cekuii Ne5 P3®-1 Ha ofHO3axiHOMy FBUHTOBOMY CenapaTopi npo-
BefieHO MnorepesHe TeCTyBaHHA NPOMDKHUX MPOLYKTIB 3 BU3HAYEHHSAM iX FPaHy/OMETPUYHONO CKady. LWiNnbHOCTI Mynbnu,
MaCcOBOI YaCTKM 3aNi3a y NPoAyKTax po3fineHHs. JocnifjkeHO peXXMM po3dineHHs 3a WifbHICTo XuBneHHs (1150-1350 r/n).
B pesynbTaTi NpoBeAeHNX LOCAIIKEHb OTPUMaHO NPOMMNPOAYKTM MarHiTHOI cenapauii nepLuoi crafii, B SKUX NigBULLEHO
MacoBYy YacTKy 3a/i3a 3araibHoro Ha 3,6-9,8 % - 3 47,7-48,7% po 51,3-58,5%. 3 nickis Il cTagii knacugikawii, 3 MacoBoro
YacTKOIO 3ani3a 3arasibHoro 49,8-53,2 % 3a paxyHOK 3aCTOCYBaHHSI BUHTOBOI cenapalii 0TpMMaHO TOoBapHi NPoAyKTy 3
MaCOBO YaCTKOO 3a/i3a 3arasibHoro 65,5-68,4 %.

KnwouoBi cnoBa. cerperauis, po3llapyBaHHs, cenapauisi rpasitayiiiHa, po3aifeHHs, KpynHICTb, WinbHICTb, NOTIK, ce-
napaTop rBUHTOBWIA.

Mpob6nema Ta ii 3B’A30K i3 HAYKOBMMM Ta NPaKTUYHUMW 3aBAaHHSMM. [paBiTauiiHi npouecu
MaloTb 3HAYHe MOLIMPeHHs B NpakTuLi 36aradyeHHs pyfn YOPHWUX, KOMbOPOBUX i PigKICHUX MeTanis.,
BYFifiNgA, po3cunis Ta HeMeTaneBUX KOPUCHUX KonanuH. Cepepn yCbOro pisHOMaHITTA rpaBiTaliinHuX
anapariB 3ac/lyroBye Ha OKpemy yBary rsuHToBa cenapauis [1]. Mpwu reuHTOBIN cenapauii po3nogin
PYAn 3[IACHIOETLCA 3a LWiNbHICTIO 3epeH, 3aBAAKM BMNIMBY Ha YaCTUHKMW BiALLEHTPOBOT CU/IM Ta CUMK
TSOKIHHA B YMOBaxX pyxy MOTOKY My/bMv N0 NOXUAilA rnagkiin abo pudneniin nnowmHi [1,2].

BaxximBMMK eTanamuy NpoLecy KOHLEHTpaLiT y FBUHTOBMX anapaTax € po3lapyBaHHA Ta cenapa-
Lia MiHepanbHMX 3epeH. Mpu LbOMY, po3LiapyBaHHA - Lie PO3N0oAin 3a KPYNHICTI0 MiHepasbHUX 3epeH
(3a rnnbuHoo xonoba); a cenapauis - PO3CUrHyBaHHA BXe PO3MOAiINeHMX 4acTMHOK [1]. Y npoueci
po3LIapyBaHHS MiHepanbHUX 3epeH y MOTOLi MO NOXWUAil NAOLWMHI YK0N06a MexaHi3M pyXxy YaCTUHOK
i TX KOHLeHTpaLil BUBYEHO He AOCKOHaNo. [ns ouiHKM LbOro siBMLLa CTBOPEHO 6araTo Mofenen, ane
)KOfHa 3 HUX He Hajasa MOBHOIFO YSAB/EHHS MPO NPOLEC po3lapyBaHHS Ta KOHLEHTpauil pisHMX 3a
KPYMNHICTIO YaCTUHOK NOTOKY Ny bMNK Yy >K0/106i FBUHTOBOIO cenapaTopy.

OTXe, OfHUM 3 HaNBaXIMUBILLUMX HAYKOBO-TEXHOMOTIYHMX 3aBfaHb MPWU PO3PO6LLI TEXHONOrIi
rpaBitayifiHOro 36aradyeHHs MiHepasbHOT CMPOBUHM i3 3aCTOCYBaHHSIM FBUHTOBOI cenapavii € fgocni-
[DKEHHS npoLecy po3wapyBaHHSA Ta KOHUEeHTpauil YacTMHOK Yy noToui nynbnu (cerperayii), wo go-
3BOIUTb CTBOPMTU ONTUMaASIbHI YMOBMW PO34iSIeHHA MiHepasbHUX 3epeH 3a MYCTUHOK Ta KPYMHICTIO.
AKTYa/lbHAMW € AOCNIMAKEHHS, AKI MalOTb Ha METi BUSBNEHHS MeXaHi3MiB i KIHETUYHMX 3aKOHOMIpHO-
CTeli cerperauii YaCTUHOK A/1f HaNGiNbLW 3arasibHUX | NPaKTUYHO 3HaYYLWMX BUNAaAKIB Tedil 3epHMC-
TUX CepeaoBHLL.

AHanis gocnifpkeHb. Y BCiX rpasiTayiliHUX anapatax po3nofiNeHHs 4acToK 3A4IACHIOETHCA Y
3B@XKEHMX PO3MYLUEHMX LUapax, TO6TO B Liapax, B AKUX TBEPAi YAaCTMHKM 3HaXOAATLCS Y 3BAKEHOMY
CTaHi, WO 06YMOB/OETLCA BM/IMBOM Ha HUX PiguHW, rasy abo BibpyoUnx TBepAMX CTiH.

Po3gineHHa YaCTUHOK NpwW rpasiTalintHUX npouecax MoXHa KnacuikyBaTu Ha fBa OCHOBHUX W0-
ro BUAW: cerperauiiHi (4acTKu CTUKAKOTbLCA OfMH 3 OAHWUM Ta PO3MNOAINATLCA 3a KPYMHICTHO) Ta rij-
paBniyHi (4acTKu po3gineHi npollapkom Bogwu). [o npoueciB, HACNiLKOM NPOTiKaHHA AKMX € Ti abo
iHWIi etheKTw cerperauii, BigHeCeHi:

NPOCitOBaHHSA i MPOHUKHEHHS, L0 € MPOLECOM MPOHUKHEHHS APiOHMX YaCTUHOK Y 3a30pu MiXK
BEIMKMMM YaCTUHKaMK, KOM OCTaHHi abo pyxarTbCs LWOA0 OAMH 04HOro (MpocitoBaHHA), abo nepe-
6yBalOTb Y HEPYXOMOMY CTaHi (MPOHUKHEHHS);

Teyis AUCNepCcHMX cepeoBuLL, 3 Pi3HUM BMICTOM [IMHUCTUX KOMMOHEHTIB;

MPOLECK CNAMBAHHA abo 3aHYpeHHsl, 00yMOB/IEHI PI3HOK NAaBYYICTH YaCTMHOK, BHACNiAOK iX
BIAMIHHOCTI 3a WiNbHICTIO Ta hopMi;

BMLUTOBXYBaHHS AIK MPOLEC, L0 MPOTiKaE BHACMNILOK Pi3HOMAHITHUX e(eKTIB PO3KAUHIOKYOro
BMNJIMBY YaCTUHOK ApYr Ha Apyra;

B3aEMO/iA YaCTUHOK Ta X arperaTis, L0 BM3Ha4a€e Pi3Hy AMHaMiKy MOBeAiHKM YaCTUHOK, LU0 Bij-
PI3HAOTLCA 3@ PO3MIPOM, (HOPMOLIO, LWINLHICTIO, NPYXHICTIO | T.4. (NepekoyyBaHHSA, BiACKOK, 3axon-
NEHHS TOWO);

48 BicHuK KpnBopi3bKoro HauioHanbHOro yHisepcutety, Bun. 56, 2023



BUMMBAHHS YaCTUHOK NOMepevyHUMHY Ta 3yCTPIYHMMM NMOTOKaMy MiXX4aCTKOBOr0 CepefoBuLLa;

«3aXO0MNEHHA» 0AHUX YaCTUHOK iHWMNMK, 06YMOB/IEHE PI3HOKD FeOMETPIEND YaCTUHOK Ta gMHaMmi-
YHUMW (haKTopamu B3aEMOAIT;

CTUPAHHA YaCTUHOK 3 HACTYNHWUM BifAiNIEHHAM TOHKMX Ta AUCMEPCHUX YACTUHOK;

pO34ineHHs, ke 06yMOB/IEHO NCEBAO3PIAKEHHAM OKPEMUX KOMMOHEHTIB 3epPHUCTOr0 cepefoBu-
Wa, Lo MaloTb HU3bKY LUBUAKICTb NCEBLO3PIAKEHHS, O CYNPOBOLXKYETHCA 3MIHOK BEKTOPY LUBUA-
KOCTi Pi3HMX YaCTUHOK 3a MoAy/fieM abo Hanpsamom;

PO34iNEHHSA YaCTUHOK Y Wapi CMny4oro mMatepiany;

nonepevyHe LMKNIYHE pO3LWIAPOBYBaHHA HEOAHOPIAHMX YaCTUHOK Yy 6e3nepepBHOMY CRipasibHO
06epTOBOMY MOTOLi 3€PHUCTOr0 Marepiany;

pO3LapoBYyBaHHS HEOJHOPIAHNX YaCTUHOK Y BibpauiiHOMYy Luapi.

Mpouec cerperauii 3epHUCTOr0 Matepiany Npu MexaHiYHOMY BNAMBI HalbinbLI [OCKOHAN0 BU-
BYEHO MpPW FPOXOYEHHI KOPUCHUX KOMaIuH.

Mpu mMopentoBaHHI npouecy cerperauii cunyunx matepianis asTopu [3]. BUAINAIOTL YOTUPHAA-
UATb BB XapaKTEPUCTMK BNAaCTUBOCTEN ANCNEPCHMX MaTepianiB, SKi MOXYTb BMAMBATW Ha Cerpera-
uito. Mpun UbOMY, KOXHA 3 BNaCTMBOCTEN OKPEMO BM3Hayae MOBEAIHKY BifiMOBIAHNX YaCTUHOK y TOMY
4n iHWoMy hisnyHOMYy noni. B ymoBax MeBHOro nons AOMiHYKOYMIA BNIMB Ha CErperawito Moxe Ha-
[laBaTh Pi3HMLIO B Tiil ab0 iHWIA BNAacTMBOCTI YaCTMHOK AMCNEPCHOro cepegosuuia. Mpu ouiHui Xa-
paKTepy BM/MBY BNAaCTUBOCTEN YaCTMHOK Ha Cerperawito Heo6XigHO B3ATU [0 yBaru, WO cerperayisi €
pe3ynbTaTOM B3aEMOAIT HEOAHOPIAHMX YaCTUHOK Nif BNAMBOM (hisMyHOro nons abo KombiHauii pis-
HWUX nonis. TOMY BNacTUBOCTI MOXKHA YMOBHO MOAINWNTU Ha ABi kaTeropii:

BM1ACTMBOCTI, WO BU3HAYalOTb CUMAW, WO AiI0Tb Ha OKPEMi YaCTUHKK 3 6OKY Mons, i TUM camum
BMN/IMBAIOTb Ha AMHAMIKY X nepemilleHb y NpocTopi BAAUBY NONIB;

BNAaCTMBOCTI, WO BNMBalOTb Ha ePeKT B3aEMOAIT HEOAHOPIAHMX YaCTUHOK, TOBTO. Ha HaNPAMOK
Ta IHTEHCUBHICTb BIAHOCHOIO NepeMilLeHHs YHaCTUHOK.

3BifCK BUMAUBAE, WO CXWUbHICTb CyMilli YaCTUHOK A0 cerperayii BU3HA4Ya€eTbCA He TiflbKN CYKy-
MHICTIO TX BNAaCTMBOCTEN 3a 3a3HaYeHUMU KATeropiamu, a i CyKYMnHIiCTIO Ta IHTEHCUBHICTIO (hi3UUYHUX
nonie Ta A0AATKOBMX (haKTOpIB, WO CIPUAIOTL | NepeLlKoMKatoTh cerperauii.

Komnnekc Takmx BMacTUBOCTEA 4151 3ePHUCTUX MaTepianiB BK/OYae B nepLly 4vepry posmip,
LW iNbHICTb, LWOPCTKICTb, NPYXHICTb, POPMY YAaCTUHOK Ta afresiiHi BNacTUBOCTI TX NOBEPXHI.

MepwopsgHe 3HavyeHHs Ana cerperayii Mae po3mip i ChiBBIAHOLWEHHS PO3MIpiB 4YacTMHOK [4],
Lleli BUCHOBOK AiliCHWIA, Hanpuknag, Ana 6araTbox BMNAAKIB cerperauii Ta 3CyBHUX NMOTOKax 3epHUC-
TUX MaTepianie. OfHak, 6epyyn [0 yBaru pisHOMaHITHICTb MOXIUBUX MeXaHi3MiB cerperauii Ta ymoB
B3aEMOJIT HEOLHOPIAHNX YACTUHOK, 06YMOB/IEHUX CYKYMHICTIO (Di3MYHUX MOJIB Ta rPaHUYHUX YMOB,
Cnif, BU3HATN NEBHY YMOBHICTb TaKOro BUCHOBKY. Lle TM 6inblue cnpaBefnnBo, AKLLO BpaxyBaTH, L0
B3aEMOAIN YaCTMHOK Yy AWCMEPCHOMY CepeloBULLi, Y MepeBaXkKHi BinbLIOCTI BUMMNaAKiB NPOTiKae y
NPUCYTHOCTI AucnepciiHOl (MDKYaCTKOBOro) cepefioBuLLa, Ke B NEBHUX YMOBaX TAK0X MOXe iCTOT-
HO BMN/AIMBATU Ha e(heKT B3aEMOLiT HEOAHOPIAHMUX YACTUHOK.

Y po6oTi [3] 3giiicHeHO cnpoby cucTematm3alii MexaHismis cerperauii. Ansg NigBULLEHHS CTPYH-
KOCTi CUCTEMW aBTOP MPOMOHYE PO3AINNTY BCi (hakTOpW, LLO CNPUAIOTL cerperawii, Ha ABi KaTeropii:

1) cunm, WO iHILioTb NPosABK eeKTIB cerperauii;

2) npouecu, Lo Npmn3BoaATb 40 cerperayii YaCTUHOK.

Mpwn uboMy 0 cu, AKi IHILIOKTL NPOAB TUX YK IHLWNX MeXaHi3MiB cerperauii, BigHeCeHi:

rpaBiTauiiHWin BNAKB;

cUNK, WO BUHUKAKTL MPU MXKYACTKOBOMY KOHTAKTI;

TEPTS YaCTMHOK MNPK TX KOHTaKTi 3 MOBEPXHAMMU, LLLO 0OMEXYIOTb;

yAapHi cunn, Wo BUHUKAKOTL Nif Yac B3aEMOLiT YaCTUHOK;

PO3K/IMHIOKY CUMK, WO BUHMKAIOTL B arperatax, aKi CKNafalTbCs 3 HEOAHOPIAHMX YaCTUHOK;

CUNIN NPY>XKHOCTI, SIKi BUHUKAKOTb NPU KOHTaKTi YaCTUHOK 3 NMOBEPXHAMMU, LU0 TX 0OMEXYIOTb;

MOMEHTW KOYEHHS, NPY B3aeMOLiT YaCTUHOK OAUH 3 O4HMM ab0 3 06MEXYHUNMU NMOBEPXHAMMU;

CUIN Onopy, L0 BUHUKAIOTb MNif Yyac nepemillleHHs YacTUHOK LWO00 MiXKYaCTKOBOIO CepefloBULLa;

CU/IN NOBEPXHEBOr0 34eneHHs YaCTUHOK, CNPUUYMHEHOrO afresieto, eleKTPOCTaTUUHUMK edek-
TaMu Ta iHLWi.

Y 3B'I3KY 3 BUKNAAEHUMW 3arafibHAMK YABAEHHAMW NP0 NPUPOAY Cerperauii ctae 3po3yminmm,
WO MaTeMATUYHWUIA ONUC KIHETUYHMX 3aKOHOMIPHOCTEN NpoLecy NOBMHHO BigoGpaxaTu 3anexHicTb
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LUBMAKOCTI PO3MNOAiNYy HEOAHOPIAHMX YACTUHOK Bif KOMMeKCY TX (Pi3nKo-MexaHi4HUX BNacTUBOCTEN,
BNAaCTMBOCTEN MiDKYaCTKOBOro cepefioBuMiLia Ta KOMMNAEKCY (haKTOpiB (hisMYHUX MONiB, WO iHiLitOOTb
Ta ranbMylTb cerperauito. Pi3HOMaHITHICTb BNacCTUBOCTEN YaCTMHOK Ta YMOB iX B3aEMOfii € npuyu-
HOK 6€e3Midi PiI3HNUX MeXaHi3MiB pPOo3AiNeHHsA YaCTUHOK, AKi MOXYTb BMABAATUCA abo OKpemo, abo y
LeAKNX TX MOeAHaHHAX. 3ayBaXKMMO, L0 KIHETUYHI XapaKTepUCTUKK cerperayii MaloTb BU3HaYaTuUCA 3
ypaxyBaHHSIM Ail04MX MeXaHi3MiB pOo34iNeHHs YaCTUHOK.

Y po6oTtax [5,6] aBTopamn npoaHani3oBaHO ABWLLE Cerperalii 3epHUCTOro0 matepiany Ha OCHOBI
iCHYBaHHS «UCMEPCIAHON0 TUCKY», NPU AKOMY KPYMHi YaCTUHKW MepeMillytoThCs B LUAP MOTOKY 3
MEHLLOK LUBMAKICTIO 3CyBY, a APiOHI - B LLAp, i3 HAli0iNbLLIOK LWBWUAKICTIO 3CYBY.

OpHak, usA aHanoris 3 «ed)eKToMm napuiafbHUX TUCKIB» € HEA0CTaTHbO KOPEKTHOK, OCKIi/IbKK
ABMLLE cerperauii Mae micue i B 04HOpigHOMY LWIBWAKOCTI 3cyBY noToui. Kpim Toro, sk nokasye goc-
Bif [6], nepeMilLeHHs BENMKMX YAaCTUHOK MOXe Bifj6yBaTUCA i B NPOTUNEXHOMY HanpsMKy, Hanpu-
Knag, Ao BiJKPUTOT NOBEPXHI rpaBiTaLiiHOro NoToKy, y 6iK AKOT WBMAKICTb 3CYBY 30iNbLUYETHCS.

ICHye TaKoX iHTepnpeTalis MexaHiaMy pyxy 4aCcTUHOK, K MeXaHi3M MPOHUKHEHHS, KU Nons-
ra€ y NPOHWKHEHHI APiGHMX YaCTUHOK Mif AiEH CUNM TXKIHHA B Mi>KYaCTKOBMWIA NPOCTip, L0 YyTBOPIO-
€TbCA MK GINIbLLIMMK YaCTUHKaMW B PYXOMOMY LWapi Cymiwi YacTuHOK [7, 8]. BHacnigok uboro me-
XaHi3My KpPYMHi 4aCcTKN BWAABMAOBATUMYTbCSA APIOHUMM Yy 3BOPOTHOMY HanpsimKy. Hanpuknag, pyx
4aCTUHOK A0 BiKPUTOT NOBEPXHIi pYLLiliHOrO abo BibpyrOUOro Liapy.

IHWKMI MexaHi3M Ha3BaHO MeXaHi3MOM Pi3HMX TPAEKTOPIl, AKWIA 3yMOBNEHWNIA Pi3HULEIO B TPAEK-
B MepLUy 4yepry, nif 4yac pyxy YaCTUHOK Y BiAKPUTUX NMOBEPXOHb 3CYBHUX MOTOKIB. BigMiHHICTbL Tpae-
KTOPii Ans HeOAHOPiIAHMX YAaCTUHOK € HACMiKOM Pi3HOro CNiBBiJHOLWEHHS CUA OMOPY Ta iHepLiiHNX
CUN ANS YaCTUHOK, WO Bifpi3HAOTLCA OAUH Bif OQHOrO Bif Apyra 3a po3Mipom Ta WinbHicTio [7-11].

Mpwn pyci 4aCTMHOK Mae MicLe TaKoX MexaHi3M po3LapoBYBaHHS, NPy SKOMY cerperayis Bigoy-
BAETLCA Y PO3PIMKEHNX 3EPHUCTUX CEPeaoBULLAx, SKi aHanorivyHi ncesao3pigkeHnum cuctemam. KiHe-
TUKAa LbOro MexaHi3my cerperauii 3aneXxutb Bif KOMMNAEKCY (i3MKO - MeXaHIYHUX XapaKTepucTuK
cammx YaCTUHOK, a He BM3HAYAETLCA NULLE TX PO3MIpOM abo LifLHICTIO AK Y PiAKUX cepefoBULLAX,.

Mpw rigpaBniyHOMY po3A4ineHHI Ait0Tb CUAN TAXKIHHA, TigPOANHAMIYHI CUAN Ta CUIN 3ITKHEHHS
4aCTMHOK, a NpW cerperayiliHoMy - OCHOBHMMM € B3aEMOAIS YaCTMHOK Mpu TX 3iTKHEHHS Ta po3nogi-
NeHHsM 3a KpynHicTio [12 ].

Y po6oTi [13] BMBYEHO feKifbKa cnocobiB po3wapyBaHHs, Y TOMY YnUCAi 3MUBHY Ait0 NOTOKY BO-
AW, WO Tede MO NOXMAIN NNOWMHI. BuasneHo, WO y npoueci po3liapyBaHHA MiHepaibHUX 3epeH Be-
NNKe 3Ha4YeHHs Mae PO3KIUHIOBa/IbHA fis 3epeH, AKi nexarb Buwe. KpiMm TOro, ekcrnepuMeHTanbHO
BCTQHOBJIEHO 36iNblUEHHSA LWIBUAKOCTI Po3LIapoByBaHHA Npu cerperadii 3i 36ibWeHHAM KPYMHOCTI Ta
Pi3HMLI B WiNbHOCTAX YaCTUHOK, WO PO3AiNATLCS, NiABULEHHAM iIHTEHCUBHOCTI BibpaLiil Ta 3MeH-
LUEHHAM TOBLMHK Wapy. [aHi gocnifXeHHA MaloTb 3arafbHWIA XapakTep TakK fIK BOHW MOKa3yBaiu
ABMLLE PO3LLApYBaHHS i PO3KPUBANN fiMLLIE AesiKi 3aKOHOMIPHOCTI.

Y Teopii rpaBiTauiiHo1 cenapauii py4 po3lapyBaHHS YaCTUHOK, SIKi pyXaloTbCs MO MNOXWUAiiA no-
BepPXHi, pO3rnsafacTbecs 3 ypaxyBaHHAM Ha HUX TYpOYNeHTHUX BUXOPiB, B3aEMHOr0 BIJIMBY Ha YacTu-
HOK, 06YMOBNIEHOrO rpafieHTOM LUBMAKOCTI 3a rAnmbuHoto [1]. YacTka, Wo 3HaxXOoAUTbCA B AESKOMY
Lapi, OTpMMYye yaapu Bif YaCTUHOK, PO3TallOBaHWX BULLE; BUHUKAE X 06epTaHHA Ta Mae edekT Mar-
Hyca. BBa)XXa€TbCA, WO NiAAOMHA cuna Bij BNIMBY YaCTUHOK MiX CO60K € OCHOBHOI 3 MPUYMH PO3-
nywyBaHHS, a 0TXe, | po3llapyBaHHA YacTUHOK. KOHLUEeHTpaLis 3a BUCOTO ANs APiGHUX YaCTUHOK
3MIHIOETLCA MeHLU Pi3KO, HXX AN KPYNHWUX, a HalibinbLl Api6HI 4aCTUHKK 3a rMMOGUHOK NOTOKY No-
XWU0T NOBEPXHI PO3NOAiNeHI NPaKTUUYHO PiBHOMIPHO.

Y po6oTi [13], NOKa3aHO WO Npu 3BaXyBaHHI B 3ePHUCTUX CyMillax Npu HaknagaHHi KpyroBmx
rOpU30HTA/IbHUX KO/IMBaHb BUSBAAIOTLCA B'A3KICHI BAAcTUBOCTI. MpW LUbOMY KPYMHI YaCTUHKK cepej
APIGHNX YaCTUHOK NOBOAATLCS K Y MCEBAOPIANHI. YaCTUHKN MEHLOT WiNbHOCTI, HIX cepeaoBuLLe,
CN/IMBAKOTb, & YaCTUHKM BiNbLIOT FYCTUHN TOHYTb.

Y po6oTi [14] HaBeAeHO pe3ynbTaTh AOCAIMKEHHA (POPMYBaHHS KOHLUEHTpaTy B BigUEHTPOBOMY
noni. 3rigHo aHanisy LuMx pesynbTaTiB [OBEAEHO, IO Cerperauia BaXXKMX YaCTUHOK 3a WiNbHICTIO Ta
KPYMHICTIO Big6yBa€eTbCA 3a MEHLUOK KifbKICTIO BOAW, cerperayis 3a Macol - 3a 6i/ibLLO KifIbKICTIO
BOAW. ABTOPW BU3HAYW/K, LLO B OCHOBI BifLEHTPOBOr0 36arayeHHs NeXWTb iHTEHCUikalisa npouecis
B3aEMOAIT TBEPAMX YACTMHOK OAMH 3 OAHWM Yy 3rypTOBaHOMY Ta PO3MYLIEHOMY CTaHi, a 36i/bleHHs
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PI3HULI MiX rigpaBnivyHO0 KPYMHICTIO YaCTMHOK Pi3HOT NMMTOMOT Barv y BigLEHTPOBOMY Mofi Mae
OPYTOpsiAHY pofib.

Cnif 3a3HauMTK, WO AedKi 3 HOBOBUABMIEHNX MEXaHI3MIB € pe3ynbTaTOM aKLEeHTYBaHHA yBaru Ha
OKpemMmnX enemMeHTapHMX akTax CKnafgHi MexaHismu. Hanpuknag, y po6oTtax [7, 8] aBTopu 3a3HavatoTb,
L0 MexaHi3M cerperayii «poswapyBaHHAM» LiNKOM acuMintoe B cobi cerperayito BULLTOBXYBaHHAM i
MepPeMILLLEHHSIM YacTMHOK i € N0 BiAHOLWIEHHIO A0 HWMX HaMbiNbLI 3arafibHUM MexaHi3MOM. [eBHO
MIpOIO CKa3aHe BiHOCUTLCS i O MeXaHi3My, 3yMOBJIEHOIO Pi3HOK CXMJIbHICTIO YaCTMHOK A0 KOYeH-
Hsl, OCKiNIbKW Ha3BaHMI MexaHi3M MOxe 6YyTn NpefcTaBNeHUA AK OAWH i3 efleMeHTapHUX akTiB cKnaj-
HiLOT B3aeMogii.

Mpu UbOMY BaXX/MBO Bifi3HAUMTM, L0 32 BU3HaYeHHsSM [7, 8] «pO3LIapoBYBaHHA» € HacCiLKOM
BIAMIHHOCTI YaCTUHOK He TifIbKK 3a PO3MipOM Ta WifbHICTIO, ane i 3aneXuTb Bif KOMMIEKCY (i3nKO -
MeXaHiYHMX BacTuBocTel. Takuil nigxin €, 3p03yMifno, HahafeKBaTHILLIMM HABNMXKEHHAM O peab-
HOro npouecy i f03B0/SE BpaxyBaTW Pi3HY MAUHHICTb, TO6TO. BIAMIHHICTbL Y KyTaX NPUPOLHOr0 YKO-
CYy OKpeMuMX hpakLili AMCNepcHOro cepeaoBmLLa.

Pa3om 3 TUM, TYT CNif 3a3Ha4nTW, LLO B 3a/1EXKHOCTI BiJ YMOB B3aeMOAii HEOAHOPIAHNX YaCTUHOK
MOXe AOMIHYBaTW Te YM iHWe TXHS BigMiHHA BNaCTUBICTb, a, BiANOBiAHO, TOM UM iHLWWUIA enemMeHTap-
HWUIA aKT y TXHili KOMMEKCHIA B3aEMOAiT MOXe cTaTh BM3HaYanbHUM. Lli 06CcTaBMHM 3a6e3MneuytoTb
thopmManbHi YMOBW Ans po3rnagy Takux enemMeHTapHUX akTiB Ik OKpeMUX MexaHi3MmiB cerperauii Bog-
Houac Lie He 3aBaXKae BpaxoBYBaTW TaKOro pojy MexaHi3amu y cKnafi MexaHi3MiB BULLOrO NOpsakKy.

AHani3z mexaHi3miB cerperauii cBig4MTb He nuWe NpPo TX HaA3BMuYaliHY PI3HOMAHITHICTb, ane I
Npo BiACYTHICTb AOCUTb CTPOroil Knacugikawii, cknageHoi 3 ypaxyBaHHAM NPUHLUNOBO PO3MEXOBa-
HUX KnacudikaliinH1X o3HaK. HaBiTb Npu AonyuleHHi CTPYKTYPHOT OAHOPIAHOCTI 3CYBHOrO rpaBiTa-
LiiHOro NOTOKY MaTemMaTW4YHWIA ONUC AMHaMIKK cerperayii BUKINKAE CEPO3HI TPyAHOL Y 3B'A3KY 3
BIACYTHICTIO €4MHOI0 CYPKEHHSA WOA40 (hi3NYHOro MexaHi3My npoLecy.

HacnigkoM BMKOpUCTaHHS Pi3HUX MexaHi3miB npu onuci cerperauii y rpasiTayiliHUX NOTOKax
4aCTUHOK 3 Te, WO YaCTUHKM Pi3HATLCA, HAaNpWUKnag, B 04HOMY BUNaAKy 3a ryctnHoto [15], a B iHWoO-
My - 3a po3mipoM [16]. ns onucy AuHamikun cerperawii YaCTUHOK Pi3HOT rycTuHu B poboTi [15] Bu-
KOpPMCTaHWIA MexaHi3M nnaBy4yocTi, a poboTi [16] cerperauis 4acTMHOK 3a pO3MipOM OMuMcaHa 3 ypa-
XYBaHHAIM HEOJHOPIAHOr0 PO3MoAiny TUCKY MiX YaCTMHKaMK Api6HOT Ta KPYynHOi (pakuiit. Mpu ubo-
MYy BaXK/IMBO 3a3HauuMTW, WO Y 060X BUNaLKax ONUC SUHAMIKM cerperayii He BPaxoBYE 3aNeXHICTb
LWUBMAKOCTI Npouecy Bif WBUAKOCTI 3CyBY, Hi KOHUEHTpauil TBepaoi asmn. Lle Tum 6inblue BaXXnmBo,
AKLO BpaxyBsaTu, LIO LWBMAKICTb 3CYBY i KOHLEHTpaLis TBephoi ha3u iCTOTHO BNAMBAKOTL Ha LUBUA-
KiCTb cerperauii, a 3HaueHHs1 Ha3BaHUX MapameTpiB B 06CA3i rpaBiTaliliHOro 3CyBHOro NOTOKY, 3ara-
NOM BMNALKY, 3MIHIOKOTLCS B LUMPOKOMY Aiana3oHi.

3 MeTOH BpaxyBaHHS BMIMBY LUBMAKOCTI 3CYBY Ha MPOLLEC PO3LiNIEHHS HEOAHOPIgHUX YaCTUHOK
y po6oTi [17] npoBefeHO JOCAIAXKEHHS AMHaMiKW cerperauii YaCTUHOK, L0 Bigpi3HAIOTLCS 3a PO3Mi-
POM i LWINBHICTIO, Y WBWUAKMX 3CYBHUX NMOTOKAaX 3epPHUCTUX MaTepianis. [uHamiky cerperauii npoaHa-
Ni30BaHO Ha 6a3i pi3HMX BULLE3ragaHux il MexaHi3MiB 415 YaCTUHOK, LLO Bifpi3HAKOTLCA 32 PO3MIPOM
[16] Ta winbHicTio [15]. MogentoBaHHA cerperauii 3a WinbHICTIO NPOBeLEHO 3 BUKOPUCTaHHAM Mexa-
Hi3My nnaBydocTi [15], hopmanbHO aHanorivHoro Ans CNAnBaHHSA TiN, 3aHYpPeHnX y pignHy. KiHeTunka
cerperauii 4aCTMHOK 3a po3MipoOM 3MofeNboBaHa Ha 6a3i MexaHi3aMy po3fifeHHs YaCTUHOK Nif Li€to
rpagieHTa NiToCTaTUYHOrO TUCKY, WO € HacnigKkom rpasiTauii [16]. BignoBigHO A0 LbOr0 MexaHi3Mmy
Harnpyru, WO reHepytoThCcs rpasiTalieto B 3CyBHOMY MOTOL, AeSKUM YMHOM PO3MOAiNneHi MK yacTu-
HKamu, Lo PO3pPIi3HATLCA 33 PO3MIPOM, NPONOPLIAHO AesKOMY iHAMBIAYaNbHOMY KoeqilieHTy nap-
LianbHoro Tmcky. Mpu LboMy, Yy 3araibHOMY BUMNaAKy, 3HaYeHHS LUX KOeilieHTIB He 36iraloTbes i3
BIJHOCHOIO KOHLIEHTpaLi€l0 YaCTUHOK BignoBigHoro po3smipy. Mepegbavaetbea [18], WO YacTUHKWK,
ANA AKUX YacTKa napuiasibHUX Hanpyr nepeBepLlye iX f0KanbHY BiAHOCHY KOHLEHTpaLilo B CyMiLi,
nepemMilwyroTbCst B 061acTb MOTOKY 3 BiNbl HU3bKUM NITOCTATUYHUM TUCKOM. HaBmaku, YacTUHKM,
BHACNI0K PO3Mipy SKUX NpUNajae Ha HAX YacTka napuiafbHUX Hanpyr MeHLle iX 0KasbHOT BifHOC-
HOT 06'€éMHOI KOHLEHTpaLil B CyMiLli, NepeMillytoTbCs B 061aCTb MOTOKY 3 BULLMM MITOCTATUHHUM
TUCKOM. Y BCiX Ha3BaHUX po6oTax egeKT nepemillyBaHHA YaCTMHOK 3MOLE/NIbOBaHUIA 3 BUKOPUCTaH-
HAM KBasigndysiiHoT moaeni.

3a BiICYTHOCTi TEOpPeTMYHOI 6a3n AN NPOrHO3yBaHHA 3a/IEXHOCTI KiHETUYHMX XapaKTepuUCTUK
cerperauii Ta nepemMiwyBaHHS Bif KiHEMaTUYHUX Ta CTPYKTYPHMUX MapaMeTpiB NOTOKY B poboTax [14
-16] koediuieHTX cerperayii YaCTMHOK 3a PO3MIPOM, LLI/ILHICTIO Ta KoeilieHT KBasigngysiiiHoro
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nepemillyBaHHA anpoOKCUMYBa/IMCA KOHCTaHTaMM, SKi BU3HAYa/IMCS B NpoLeci MaTeMaTMyHOro moge-
ntoBaHHA. lMpoTe, pe3ynbTaTu AOCNIAKEHb, BUKOHAHMX Yy HU3Li HACTYynHUX pobiT, Hanpuknag [19 -
21], cBigyaTb Npo CYTTEBY 3a/eXHICTb Bif NepepaxoBaHUX KoeiLieHTIB Bif WBMUAKOCTI 3CyBY, fKa, B
3aranbHOMY BMMagKy, B 06Cs3i NOTOKY Mae BUCOKY HEOAHOPIAHICTb. Y LMX po6oTax MokasaHo, Lo
BCTAHOB/IEHHSA 3aMeXXHOCTI KoedilieHTiB cerperayii Ta KBasigngysii Bif WBNAKOCTI 3CyBY [03BONSE
NOKpawmMTL BigNOBIAHICTb MiXK eKCNepuMeHTaNbHUMM Ta PO3PaxyHKOBMMU pe3ybTaTamMu.

MpoTe, 10 CbOrofHi He BTpayae aKTyalbHOCTI 3aBfaHHs BU3HAYEHHS 3a/1EXHOCTEN KOeilieHTiB
cerperauii Ta gugysii Big napaMeTpisB 3cyBHOro notoky [16]. Binblle TOro, sK BipHO 3a3HayeHO B
po6oTi [16], Npu BCili THYYKOCTI PO3P0O6/IEHMX MaTeMaTUYHMX Mofeneid cerperauii [19 - 21], wo ne-
XaTb B X OCHOBI MOZENbHI YABMEHHS He A03BONAIOTHL BpaxyBaTu eeKTn po3fifeHHs YaCTUHOK BHa-
CNifOK HEeOAHOPIAHOCTI WBMAKOCTI 3CyBY Ta 6e3nocepedHbO NOB'S3aHOI 3 HEKO TeMMepaTypu 3epHUC-
TOro cepeaoBua y 3CyBHOMY noToui matepiany. MNMpo Heo6XigHICTb BCTAHOBMEHHS eheKTiB po3gi-
NeHHA, BUK/MKAHWX NPOCTOPOBOK HEOAHOPIAHICTIO NapameTpiB 3CYBHOro MOTOKY 3epHUCTOr0 cepe-
[0BYLLa, cBifYaTb pe3ynbTaTh AOCNIAKEHb, BUKOHAHUX Yy poboTax [16, 22-26].

Y poboTax [16, 26] BennymMHa NOTOKY PO3Ai/IEHHSA YaCTUHOK, LU0 PI3HATHCS 3a PO3MIpPOM, BU3HA-
yeHa SIK Be/IMYMHa, NPONopLiHa rpagieHTy KiHETUYHOI CK1aaoBoT Hanpyru. Mpu LbOMY B IOKaNbHUX
Harnpyrax, Lo reHepytTbCs Y 3CYBHOMY NOTOLi 3€PHUCTOrO CepefoBumLLa, BUAINAKTLCA KOMMOHEHTH
KIHETUYHMX Ta KOHTAKTHUX HanpyXeHb.

KiHeTn4YHa cknagoBa Hanpyry Npu 3pyLeHHi po3rnafaeTbcs SK HACNif0K NepeHeceHHs iMNybCiB
npu QAyKTyauii yacTUHOK. MepegbayaeTbes, WO PO3LiNeHHSA HEOAHOPIAHUX YAaCTUHOK BigOyBaeTbCs
BHACNIOK Pi3HOro po3nojiny KOHTaKTHUX Ta KIHETUUYHWUX Hanpyr no KOMMOHEHTaM 3epHUCTOro ce-
pefoBULLa, WO PO3PI3HATLCA 32 PO3MIPOM YaCTUHOK.

lMocTaHOBKa 3afaui. ABuWLLEe cerperauii B JaHWI Yac onMcaHo NnLLe SIKiCHO. BigcyTHi po3paxyH-
KW LUBMAKOCTI cerperauii, BNAMB OCHOBHMX (PaKTOPIB Ha MPOLEC Po3lapyBaHHS Ta KOHLUEHTpauil
4aCTUHOK Y Tedil Nynbnn B X0M106i FBMHTOBOrO cenapaTopy. TOMY MeTOK pob0TU € aHani3 MexaHis-
MiB cerperauii y npoueci rpasiTayiiiHoi cenapauii pyau ansa po3pobkn MeTOAUKKU MPoBefeHHs AoChi-
[DKEHb i3 BCTAHOB/IEHHS 3aKOHOMIPHOCTEN npoLecy po3fiNeHHs YaCTUHOK Ha MOXWAiiA NoBepXHi rBu-
HTOBMX CenapaTtopiB, AKi 3aCHOBaHi Ha 0COBGMBOCTAX PO3LLAPOBYBaHHA 3€PHUCTOr0 Martepiany B 3a-
NEXHOCTI Bif, KPYNHOCTI Ta LWiNbHOCTI YaCTUHOK.

BuknazeHHA MaTepiany Ta pe3ynbTaTu. AHani3 BuLle BUKIAAEHOro mMatepiany L03BOSIMB PO3-
pPOGUTN METOAMKY NPOBEAEHHS eKCNEepMMEHTIB 3i 36arayeHHs NPOAYKTIB Pi3HOT KPYMNHOCTI Ta LWifb-
HOCTi Ha rBMHTOBWX cerapaTopax B yMoBax [MiBLeHHOro ripHmMyo - 36arayyBasbHOro KoM6iHaty Ha
cekuii No5 P3d-1. MeTolo BUPOBGHUYMX AOCAILXKeHb OYN0 BCTaHOBEHHS MOX/MBOCTI OTPUMAaHHSA
KOHLeHTpaTy Mapkn K3B 3 MacoBOlO 4acTKolo Fe s Ha piBHi 68,0+%. 3rifHO MeTOAMKM BU3HAYINCH
TaKi MOKa3HMKW: rpaHyNOMETPUYHNIA CKNag Ta WifbHICTb My/MbMK, MacoBa YacTKa 3aisay npoayKrax
pO34iNneHHsA, NPOAYKTUBHICTb FBUHTOBOIO cenapaTopa A1 BU3HaYeHHA MexaHi3My cerperawii.

Ona pocnimpkeHb UMX (PAKTOPIB BMKOPWUCTOBYBanM anapart, iKW ABNs€ COO0K OAHO3aXigHWi
rBUHT cenapatopa Tuny CBLL-2-1000, wo npawytoe B 3aMKHYTOMY LMKAT 3 3yMNgOM-3MiLllyBayem
obnagHaHMM BiALEHTPOBUM Hacocom Moaudikauii 1P ana 3abopy XUBNEHHS i nogadi yepe3 Tpyoy
HarHiTaHHs, OCHallleHy NMPUCTPOEM, L0 PO3MarHivye, ans pyinHyBaHHs ioKy.

JocnifKeHHs NpoBOAUANCH 3 TaKMX MPOMDKHUX MPOAYKTIB: PO3BaHTaXKEHHS nepLuoi cTafdii MOK-
poi MarHiTHOI cenapauii cekyii Ne5 PO®-1; nickm Il cTtagii knacuikayii cekuii N5 P3®-1; KOHLEHT-
pat Fe = 66,0%; koHUeHTpaT Fe = 68,5%.

Y pesynbTaTi aHanisy rpaHy/i0MeTPMUYHOrO CKnagy MpoAyKTiB NogpibHeHHsA Ta MarHiTHoro 36a-
rayeHHs BCTQHOBJIEHO, WO Yy MarHiTHOMY MNpOAYKTi nepLuoi cTagii cenapayii Haibinbw 6araToro 3a
3an1i3oM € pakuis - 0,04+0 mm, Buxig SKoi cknagae 39,59 - 40,3 %. MacoBa YacTKa 3a/i3a 3arasbHo-
ro y Hiii Ha piBHi 65,1 - 66,2 %. ¥ nickax |l cTagii knacuikauii, Ha BigMiHY Bif MarHiTHOro NPoAyK-
Ty, HalibinblW GaraTMK pakuisMn 3a 3a1i3oM € Knacu KpynHocTi -0,056+0,04 mm Ta -0,04+0 Mwm,
BUXif AKMX BignoBigHO cknagae 23,7-25,97 % Ta 16,04-16,5 % BignosigHo. MacoBa 4acTka 3anisa
3arafibHOro y UMx Knacax cknagae 66,6-67,1% ta 66-66,2 % BignoBigHo. 3a MiHepanoriyHMm aHani-
30M Y LMX (hpakLisgX KOHLEHTPYKTbCS MOHOMIHepasbHi YaCTUHKM MarHeTUTy Ta kKeapuy. KifbKicTb
3pOCTKIB Yy LMX (hpakuifx He3HayHa. Y Matepiani 3 KpPyMHICTIO 4YacTMHOK Ginbwe 0,05 MM Ksapy,
YTBOPIOE 3POCTKM 3 MarHeTUTOM, pifLle i3 cuaikatamu, kap6oHaTamn. BMiCT MOHOMIiHepanbHUX Yac-
TMHOK He3HauHWii. Y 6inbll KPYMHO3EPHUCTOMY MaTepiafi MarHeTUT NPeACTaBNEHUIA BKAKOYEHHAMU
4aCTKOBO KBapLOBOro, iHO4i MarHeTUT-KBapLOBOro CKagy.
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Y npoueci NpoBefeHHA TeCTyBaHHA Ta Mig60py pexumy 3a LUibHICTIO XUBJEHHSA B Aiana3oHi
1150-1350 r/n, a TaKoX MONOXEHHS WKnbepy (KOHLEHTPaT/NpoMnpoayKT) rBUHTOBOrO cenapartopa B
mexax Bif 9,5 cM go 19 cm Big BHYTPIiLLHLOro 60pTY XK0N06a, OTPUMAHO «BaXKKa» (DpakLis - KOHLEH-
TpaTt Ta MNPOMMPOAYKT.

Mpwn po3gineHHi NPOMNPOAYKTIB MarHiTHOI cenapauii nepwoi cTagil, B KOHLEHTpaTi rBUHTOBOrO
cerapaTtopy nigsuLLEHO MacoBY YacTKy 3a/i3a 3arasbHoro Ha 3,6-9,8 % - 3 47,7-48,7% po 51,3-58,5%.

3 mickiB Il cTagii knacugikayii, 3 MacoBOK 4aCTKOK 3asisa 3aranbHoro 49,8-57,9 % 3a paxyHoK
3aCTOCYBaHHA FBUHTOBOI cenapavii OTPUMaHO TOBapHi NMPOAYKTM 3 MAaCOBOK YaCTKOK 3asii3a 3araib-
Horo 65,5-68,4 % 3a Buxofom Big onepauii 41,2 - 5,0 %.

[na nokpaweHHs TeXHONOTYHUX NOKa3HWKIB PO34iNeHHs MiHepaibHUX YaCTUHOK Y FBUHTOBUX
cenaparopax Heo6XigHO BUBUUTM MeXaHi3M po3LlapyBaHHA Ta 0COBAMBOCTI cerperauii y Teuii nynbnu
B A0r0 >k0/106i Ha NOXWAIN NOBEPXHI.

BUCHOBKM Ta HanpsAMKW nofganblimx gocnigkeHb. BcTaHOBNEHO, WO iCHYE 6arato MexaHi3MiB
onucy cerperauii matepiany npwv rpaBiTauiiHiin cenapayii MiHepanbHWX arperatiB y NOBITPSHOMY Ta
BOAHOMY cepegoBuax. Ane 36iNblLIEHHSA KiNbKOCTI MexaHi3MiB Bif ofHiel Knacuikayii 4O iHWOT He
NPU3BOAMTL [0 PO3LUUPEHHS 3HaHb NPO cerperawito, ane, Gifblle TOro, YCKNagHIOE BUBYEHHS Ha3Ba-
HOro fABMLLA.

Mopganblui gocnifKeHHs HanpaBneHi Ha BU3HAYeHHA MexXaHi3My nepemilleHHs 3epeH BCepeauHi
Lapy npu po3LlapysaHHi, 3 NnojanblnM (GOPMYBaHHAM 3a/1EXHOCTI MK LM MexaHi3MOM i 3aKOHO-
MIpHOCTSIMW Pi3HOBUAIB PO3LLAPOBYBaHHSA Ta BpaxyBaHHAM BAacTUBOCTEW YaCTUHOK, SiKi 3yMOB/IIO-
I0Tb pO3TallyBaHHA 3epeH Npu cerperawyii Ha rBUHTOBOMY Cenapartopi.

MpoBefAeHHI nonepeAHE TECTYBaHHSA NPOMDKHUX MPOAYKTIB TEXHONOTiIYHOT cxemu cekuii P3d Nel
Ha rBUMHTOBMX cenapaTopax Tuny CBLLU-2-1000, siki nokasanu MOXMBICTb 3aCTOCYBaHHS FBUHTOBUX
cenapatopiB A8 YAOCKOHANEHHS TEXHOMOriYHOI CXeMu 36aravyeHHsi MarHeTUTOBMX KBapuuTiea AT
«MIBAM3K» 3 MeTOI OTPUMaHHS KOHLEeHTpaTy Mapku K3B 3 MacoBoto YacTkot Fe” Ha piBHi 68,0+%.

Mpw po3gineHHi NpoOMNpPoAYyKTIB MarHiTHOI cenapauii nepwoi crtagii, B KOHLEeHTpaTi rBUHTOBOrO
cenapartopy MigBMLLEHO MacoBY 4acTKy 3anisa 3arajbHoro Ha 3,6-9,8 % - 3 47,7-48,7% po 51,3-
58,5%. 3 nickis Il cTagii knacuikauii, 3 MacoBOK 4aCTKO 3ani3a 3arasibHoro 49,8-57,9 % 3a paxy-
HOK 3acTOCyBaHHSl IBUHTOBOI cenapauii OTpUMaHO TOBapHi MPOAYKTW 3 MacOBOK 4acTKOH 3anisa
3aranbHoro 65,5-68,4 % 3a Buxogom Big onepauii 41,2 - 5,0 %.

[na onucy MexaHisMy cerperauii MarHeTUTOBMX KBapLUUTIB Y rBUHTOBOMY cenapaTopi Heo6xigHO
BMBUMTM: (DOPMY YaCTUHOK, LUBMAKICTb TeYil Nynbnu, BNAMB B'A3KOCTI PiAKOI (ha3n, fKa 3aNexunTb Bij
3MiHM TeMnepaTypu Nynbnu, Ha NPoLec rpasiTaliiHoOro 3daradyeHHs.

3 MeTOH CTBOPEHHS OMTMMA/IbHUX YMOB PO3AINEHHA MiHepanbHUX 3epeH Ha MOXUAil NoBepXHi
rBUHTOBOIO cenapaTopy Heob6XigHO pPo3pobuUTM MeTOA PO3paxyHKy LUBMAKOCTI Tedii nynbnu Ta pos-
noginy KOHUeHTpauil MiHepanbHMX 3epeH, NPy AKOMY Big0yBacTbCsA PO3LUAPOBYBAHHSA CyMilli 3a Kpy-
MHICTIO Ta WifbHICTO.

3 METO NiABULLEHHA TEXHONOMYHUX MOKAa3HMKIB 36aradyeHHs MarHeTUTOBMX KBapUWTIB He0Ob-
XiIHO MPOBECTU JOCNIAXKEHHS LOAO MOAENOBAHHS MPOLECY PO3AiNeHHS MiHepaNbHUX YaCTUHOK Ta X
arperariB y rBUHTOBOMY cenapaTopi 3a paxXyHOK BCTaHOBNEHHS BMAMBY OCHOBHUX (Di3UKO - MeXaHiy-
HUX BNAaCTMBOCTEN NynbNW y Tedii Ha CNiBBiAHOLWEHHA TigpoAWHAMIYHMX Ta BiALEHTPOBAHUX CUT Y
npoueci po3sLiapyBaHHsA YaCTUHOK Ha MOXMAIA MOBEPXHI.
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KpunBOpi3bK1il HaLioHaNnbHWUIA YHiBEPCUTET

METOAN $OPMYBAHHA YJIbTPASBYKOBUX XBWJ1b Y NMPAKTULI
BE3KOHTAKTHUX HEPYHIBHUX BUMIPFOBAHb

MeTolo AOCNigKEeHHA € aHani3 MeTOAIB (hOPMyBaHHS Y/bTPa3BYKOBUX XBWb A1 BUMIPIOBaHHA XapaKTepucTuK de-
POMAarHiTHUX ripcbKuX nopig.

MeToam focnifgXeHHs. Y poboTi BUKOPUCTaHi METOAW aHani3y BiTYM3HAIHOTO Ta 3apy6iXKHOro [0CBiAY, a TaKOX MeTo-
[ MaTeMaTUYHOI CTaTUCTMKY | Teopii AIMOBIPHOCTI 4151 (hOpMYBaHHS OLiHKW pe3ynbTaTiB AOCNIAKEHHS.

HaykoBa HOBM3Ha NONArae B 06rpyHTYBaHHI BUKOPUCTaHHA eNeKTPOMarHiTHUX yibTPasByKOBMX NepeTBOpPIoBaYiB Ta
BU3HAYEHHI TX MOX/MBOI KOHQIrypauii 4na BUMIPIOBaHHA XapakKTepuCTUK (hepomarHiTHUX FipCbKuUX Nopig.

MpakTUYHe 3HaYeHHS NOMArae B TOMY, LIO BMKOPWUCTaHHA eNeKTPOMAarHiTHUX YbTPasByKOBUX NepeTBOpPLOBauviB
3aMpornoHOBaHOI KOHCTPYKLIT [03BONWUTL CTBOPUTY BUMIPIOBaSIbHY CUCTEMY A/ MiHEPanorivyHOro aHanisy epomarHiTHUX
py4 418 (yHKUIOHYBaHHSA AKOT He MOTPi6eH KOHTaKT 3 A0CAiAKYBaHNM CepefioBULLEM.

PesynbTaTh. Y NpakTuLi yNbTPa3ByKOBMX BUMIPIOBaHb Han6ifbLLIOr0 MOLUMPEHHS 3HAWLLAW N'€30eNeKTPUYHI Ta eneK-
TpoMarHiTHi nepetsoptoadi (EMAT). Lii nepeTBoproBaYi MOXyTb NpaLtoBaTu, K y peXXuMmi reHepauii ynbTpasByKy, Tak i K
0ro geTeKTop, BifpPi3HATLCA NOPIBHAHO HEBENIMKMM CMOXVBAHHAM eHeprii Ta Mas My rabaputamu, NepekprBatoTb LUIMPO-
KWIA YaCTOTHWIA fianas3oH i 3aaTHi hopMyBaTy pi3Hi BUAW yNbTPa3BYKOBUX XBUMb. BuMiptoBanbHi cuctemm 3 EMAT MatoTh
yci nepesarun ynbTpasByKOBMX BUMIPIOBaHb Y MOPIBHAHHI 3 IHLUMMW METOAAaMMW HEPYHIBHOTO KOHTPO/IO. AK i 3 N'€30eneKT-
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