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[TontaBchbkuii HaLlOHAIBHUNA TexHIYHMM yHIBepcuTeT iMeH1 FOpis Kongpartioka

IHNPOLHECH SHOLIYBAHHA B BATATOCTYHIHYATHUX
CBEPJIJIOBUHHUX BIJHEHTPOBHUX HACOCAX TA
HNIIBUIEHHA JOBI'OBIYHOCTI X POBOTH
TEXHOJIOI'TYHUMU METOJAMH

Buxnaoeno ennus mexunonoziunux gpaxmopie oo6pooimKy nosepxui mopuye-
BUX nap mepms 8 eleKmMpoGIOYEeHMPOBUX HACOCAX OJisi 00OYBAHHS NIACTOBUX
PIOUH ma OnMuMi308aHoO ix napamempu.

Uznooiceno enusnue mexHonocuueckux axmopos oopabomku no8epxHo-
Cmu mopyesvix nap mpenust 8 1eKmpoyeHmpoOed’CHbIX Hacocax OJisi 000blYU
NIACMOBBIX HCUOKOCMEU U NPOBEOEHO ONMUMUAYUIO UX NAPAMEMPOS.

It examines the impact of technological factors of surface treatment of end
friction pairs in electric submersible pumps for the extraction of reservoir
fluids and their parameters are optimized.

IIpo6Jiema Ta ii 3B’5130K 3 HAYKOBHMH Ta NPAKTUYHUMH 3aBJAHHSIMH.
OCHOBHUMHU MNpPUYUHAMHU BIAMOB Yy pOOOTI CBEPAJOBUHHUX BiJLIEHTPOBUX
HAacOCIB € TIONIKO/DKCHHS VINUIBHEHHS MK pOOOYMMH  KojecaMu 1
CTpyMeHeHampapistouumMu anaparamu (puc. 1). Ile MOIKOIKEHHS BHUKIIMKAE
OCaJIKy YCiX po0OYMX KOJIC, IO MPU3BOAUTH 1O 3alleMJICHHS Baly Ta
MEPEBAHTAKCHHS 3aHYPEHOTO EJIEKTPOJIBUTYHA, & TaK SK BIH OXOJOIKYETHCS
MPOKAYyBAHOIO MPOTOYHOIO PIUHOIO, TO W MOTIPIICHHS HOTO OXOJOJKEHHS.
PoGoue koneco migmaeTbcsi HAUOLIBIIT IHTEHCUBHIN 11 aOpa3WBHUX YACTHHOK,
SK1 TPOHUKAIOTh B HACOC 13 BYTJIEBOJAHEBOIO CHPOBHHOI. Taki BIIMOBU Yy
poOoTi 3ycTpivyaroThesi B mnpubnumzHo 34,1% BumagkiB  mopyuieHHs
Mpare3aaTHoro CTaHy Hacoca.

AHaJi3 gociikeHb Ta nmyosikanii. [IutaHHsIM cripallbOBYBaHHS OBEP-
XH1 JIeTajaed Ta BUXOy iX 3 Jaay Mij Ai€r0 pi3HUX (HaKTOPIB MPUCBSIUEHO Mpalii
B.H. Kameena, 1.P. Kneiica, B.H. Tka4osa, }O.A. €BnokimoBa. B 3ajexHocCTI
BiJl BEJIMYMHU BUTOKY Ye€pe3 YIIUIbHEHHS MOXE YTBOPUTHUCS CYLIJIbHA IJTiBKa
0 BCIii IJIONII TIOBEPXHI KOHTAKTy (PIAMHHE TEPTsl), y IIbOMY BHITQJKy 3HOIIY-
BaHHS MIHIMAaJbHE.

[Ipy HasIBHOCTI TOCTATHBOI PIIUHHOI IUTIBKA M1 ITOBEPXHSAMH KiJICIb, 110
TPYThCS, YIIUTbHEHHS HE OyJe HarpiBaTHUCs 1 3HOIIYBATHCS, aie TPH IIbOMY
MaTHME MICIIC BHUTIK PIAMHU MK KUIBIIIMH, KM MOXe OyTu 3HauHUM. [Ipm
IPAaHUYHO MIHIMAJIHHOMY 3MallleHH1 MOBEPXOHb, 1110 TPYThCS, BUTIK Pi3KO 3Me-
HIIIYETHCS, ajie MPH [IbOMY MOXe 30iIblTyBaTucs HarpiBanus [2, 3] i 3HOC Ki-
neup. [Ipu cyxomy TepTi 1 HE3HAUHOMY HMUTOMOMY THCKY Ha KUIBISX MOXKHA
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LIJIKOM YCYHYTH BUTIK, ajié B LIbOMY BHUIAJKy HarpiB 1 3HOILIYBaHHS KUIELb
MOXYTb JOCATTH HEOE3MEUHUX 3HAYEHb.

A e i
1 2-3-4-9

-

Puc. 1. Ilowkoooicenns pobouoco koneca i cCmpymMeHeHanpasisnio20 anapama
BIOYEHMPOBUX eJIeKMPOHACOCIB.

BujijieHHss HeBUpilIEeHUX paHile YaCTHH 3arajbHoi npoodJemu. Oc-
HOBHHMH YMOBaMHU NPU BUOOPI i KOHCTPYIOBAaHHI YIIUIBHEHHS € THUCK (TOYHi-
mIe, Mepemnaj THCKY) MiX MOPOXHHHAMHU, 10 YIIUTBHIOIOTHCS, BUTIK, 3HOIIY-
BaHHS KUJ€Ib, TOOTO JOBrOBIYHICTh YUIIJIbHEHHS, BHYTPIIIHE 1 30BHIIIHE CEpe-
JIOBUIIE, CIIO’KMBAHE MOTYKHICTh, TEMIIepaTypa HarpiBaHHS 1 T. 1.

HenocrathHe 3ManieHHs 1 MpUCYTHICTh aOpa3MBHUX YaCTHMHOK MPHUCKOPIO-
IOThb 1XHE 3HOLIYBaHHS.

IlocranoBka 3aBpaHHs. B poOOTI NpOnoOHYyeThCA 3a paxyHOK OOpOOKH
MOBEPXHi JOCATTH ONTHUMAJIBHUX BEJIWYMH 3HOLIEHHS 3a0€3MEUMBILIN PETyII0-
BaHHS TOBIIUHMU IIJTIBKU 3MAIIyBaHHS 1 OXOJIOIKEHHS.

XapakTtep pexuMy MOTOKY 1 KUIBKICTh PiJIMHH, 1110 MPOTIKAE B 3a30pi TOP-
LIEBOT'0 YIIUIbHEHHS, € OCHOBHUMU YMHHUKAMHU IPOIIECIB 3HOIIYBaHHs. Buxo-
JSTYM 3 TONEPEAHIX JOCIIKEHb NPUUMAIOTh, 110 YACTUHKH PIIUHU, POHUKA-
IOUM Y BY3bKY IIUIMHY MK KUIBLISIMM, YTBOPIOIOTH JlaMiHapHUM MOTIK. Kib-
KICTh PIAWHH, IO MPOTIKAE MDK IUMHU JBOMa HEPYXOMHUMH KUIBIIMH MOXKE
OyTH OpIEHTOBHO BU3HAYEHO 3a JJOTIOMOT'O0 PIBHSHHSI JIAMIHAPHOTO MOTOKY
_h’p

2ub | ov3/xs, (1)
ne D - cepenniii giameTtp Kinmbld B MM; h - cepenHst Bucora 3a30py B MK; W -
JMHAMIYHA B'3KicTh y K['-cek/M?; b - mmpHHa KOB3KOT TOBEPXHI KiJbIIs B MM; p
- mepenaj TUCKY B k[ /eM>.

[TpuBenene piBHSIHHS JAa€ JuIle HAOIM)KEHE TEOPETHUYHE YSBJICHHS IPO
MOXJIMBUN XapaKTep BUTOKY 1 HOTO 3aJIEKHICTh BiJT ICSIKUX OCHOBHHX Iapame-
TpiB. KpiM Toro, namiHapHUl pyX PIAMHM MK MOBEPXHSIMHU KOB3aHHS YILLIb-
HEHHSI MOYKHA CKOpIIIe BIJHECTH JO YaCTKOBOI'O MPUKIIAY, HIXK /10 3arajJbHOro
SBUILIA.

q
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[Ipu piakomy TepTi 3 BEIUKUM BUTOKOM 4Yepe3 IIUIMHY 1 EBHOMY CTaH1
NOBEpXHI TepTs, piBHAHHS (1) MOXKe IaTh MEHIy MOTPIlTHICTh, YAM IIPH Tpa-
HUYHOMY TEpTI.

Sk moka3yoTh AOCTIKEHHS TOPIEBUX YIIUIBHEHD 13 TPAHUYHUM TEPTSIM,
HA BEJIUYHMHY BHUTOKY ICTOTHO BIUIMBA€ BIALEHTPOBUN THUCK MK JTOTUYHUMHU
MOBEPXHAMU. BUTIK 3MIHIOETBCS MPSAMO NPOMOPLIMHO KBaJAPATOBI 3a30py MIXK
JOTUYHUMU TOBEPXHSIMU 1 3BOPOTHO MPOMOPLIMHO KBAJIPATOBI MUTOMOTO THC-
Ky Ha Kuiblg. CTaH MOBEPXOHb KOB3aHHSA, TOOTO MPSIMOJIIHIMHICTH 1 MIOPCT-
KICTb, Ty’K€ BILUTUBA€E Ha PO3IMOALIT TUCKY B 3a30p1 1 BUTIK.

binbir TOYHO BeIMYMHA BUTOKY BCTAHOBIIOETHCA JOCHIIHUM IUISIXOM JJIs
KOXKHOTO BUJIY YIIUTbHEHHS OKpeMo. LIIBuaKicTh (IHTEHCHBHICTh) 3HOITYBaHHS
JUTSL PI3HUX TIap TEPTS KOJMBAETHCS BIJl COTUX YACTOK J0 JECATKIB 1 COTCHB Mi-
KpPOHIB 3a TOJIMHY.

IcHye mexinbka METO/IB BU3HAUYCHHS aHTU(PUKIIMHUX BIACTHUBOCTEH Tap
TepTs. OAHUM 13 HAMIPOCTIIHNX METOAIB, 0 HE NOTpedy€e BUMPOOOBYBAIbLHUX
MalIMH CKJIaJHOI KOHCTPYKII € 3pa3oK, SKAW IiJ 4Yac BUIPOOYBAHHS
INPUTUCKYETHCS O AUCKY L0 oOepTaeTbes. Ajle TaKUid METOJl HE MOXKE JaTH
MOBHOT OIIHKH Mapu TePTs, IO MPAIOe Y eISKTPOBIALIEHTPOBUX HAacocax s
noOyBanHs HadTu e BennunHa Tucky carae a0 30 MIla 1 remnepatypa piauHu
noxoautb 10 150 °C. BumnpoOyBanHs Ayt BU3HAYEHHS KOe(DILIEHTY TepTs
IPOBOJWJIMCH HAa CTEHJI JUIsl BUIPOOYBaHHS Ha IHTEHCUBHICTh TOPLIEBOTO
3HOILIYBaHHS Map TEPTs, 38 YMOB BIJICYyTHOCT1 a0pa3uBy.

Benununny koedimieHTy TepTs BU3HAYAIN 32 POPMYIIOIO:

f=_ Im )
7 -D-b-p,

ne F,, - cuna TepTs, sKa 3a1eKnTh BiJl KOHCTPYKIII yIuIbHeHHA; D — cepennii

alaMeTp YIIUIBHIOIYOro KiIbIll, CM; b - mmpHHa KOHTaKTy YIIiIBHIOIOYOIO

KUIbLA, CM; P, — mepenaj TUCKY B yuruibHenHi, MIIa.

Cuna TepTs BU3Ha4ajach 3a (HOPMyJIOL0:

Fup = Fopd/n-G , (3)
ne P. - TUCK pinauHM, Ky nepekadye Hacoc, MIla; F,- nioma nosepxni teprs,
CM?; N — KiTbKicTh po6ounx cTymenis Hacocy, G - Maca po6ogoro koneca, kI,

Koedimient Teptst BU3HAUaBCA 11 PI3HUX THITIB MOKPUTTS Ta YIIIIHHEHHS.

MoenoBaHHS TIPOIECIB TOPIICBOTO 3HOIIYBAHHS BUKOPHCTOBYETHCS IS
BUPIIICHHS MPOOJIeM MO CTIMKOCTI Ta Ji OLIIHKM YMOB CIIPAIIOBAHHS TPY-
003’€THaHb Y KOHKPETHUX YMOBax CKCIUTyaTallli 1 MpW BUBYCHHI (PI3MUIHHX
OCHOB IPOTHO3YBAaHHS iX JIOBFOBIYHOCTI.

BuknanenHss matepiajy Ta pe3yJbTaTH. Mexi npame3gaTHOCTI MOACITI
BU3HAYAIIUCS PO3PAXyHKOBO-CKCIIEPUMEHTAIHUM MIISTXOM. JIJIsI OIIHKY 1HTEH-
CUBHOCTI 3HOITYBaHHS TIap TEPTS HABITh I HAMOUIBII 9acTO 3aCTOCOBYBAHHUX
MaTepiaiiB IIe He OACP)KaHO MPOCTHUX 3aJCKHOCTEH, 3AaTHUX OMHUCATH TIPOIIe-
CH 3HOIITYBaHHS.
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VY napax TepTs po3UMHOHACOCIB 171€ IIPOLIEC CIPALOBAHHS 34 PAXyHOK I10-
najaHHs abpa3uBy MiX MOBEPXHIMH TepTs. Y poboti [2] 3anpononoBano dop-

MYy, SKa XapaKTePHU3ye B 3araJbHOMY BUTJISIAL 00’ €M 3HOITYBaHHS .

Vﬁ.azc-s'lo.d

, (4)
ne p — tuck, Mlla; S — nutsax Tepts, m; d — niametp abpasuBy, mm; HV — tBep-
nicTh noBepxHi Tepts, Mlla; ¢ — KoedilieHT NPONOPLINHOCTI, SIKUH 3aJI€KUTh
BiJl BJIACTHBOCTEW MaTepiayly Mmapu TepTs 1 MOro 3HAaYeHHS HAOIMKAETHCS [0
Koe(DilieEHTY TepTH.

3anuiiemo Gopmyiy (4) y BUIISIL:

Vﬁl‘é = ﬂ .S
HV , (5)
i Bpaxyemo, mo S = 7 - D cep , TOJ1 OTPUMYEMO CIT1BBITHOIIICHHS:
S,,, =2 14D (6)
p-R

ne Rz - mopcTKicTh MOBEPXHI sIKa 3a0e31euy€e MiHIMaTbHHAM 3a30p B MMapi TePTS

h (bopmyuna 1).
Ilincrapusuu D, y piBHAHHA (6) oTprMaeMo:

Vmp:c~d.12q-yg~b (7)
RV R,
[To3naunmo N-d-Q-1-b=¢ toni Bupas (7) npuiime BUrIs;
v, =2 —% 8
RV R

2
B cBoro uepry BigomMo, 110 R = g.rz [7], ne S - monaua, a r — pagiyc 3a-

OKPYTJICHHS PIi3llsd NpHU BEpIIMHI. BpaxoByrouw, M0 iHTEHCUBHICTH CIPAIIO-
BaHHS MPU TOPIIEBOMY TepTi Oy/e 3aJIe’)KaTH TUTHKH BiJl TEXHOJIOTIYHUX (DAKTO-
piB 00YMOBJICHHX BJIACTHBOCTSIMH MaTepiany Ta Moro oOpoOIiTKOM, MiJCTaBUB-
i 3HaveHHs R, y dopmyiny (8), onepxumo:
6144 -1
Vcn :—¢ (9)
P Hv.S°
3 ypaxyBaHHSM BEJIUKOI KUIBKOCTI 3MIHHHMX, IIO BXOJASThH 10 (PYHKIII ¢,
00’eM crpallfoBaHHS TPH TOPIICBOMY TEPTI BiJl TEXHOJOTIYHUX (HaKTOpPiB, B
3arajbHOMY BHUTJISII MOYKHA 3aIlCcaTH BUPAa30M:

Vs = (HV,1,S) (10)

JIJist MaTeMaTUYHOTO MOJIETTIOBAHHS MPOIIECY 3HOLITYBAHHS BiJ TEXHOJIOTI-
YHUX (PaKTOPIB BUKOPUCTAHO MOJIIHOM JIPYTOro MOPSIAKY.

Y=ap+a;X;+...anXntan+1X12+... FarXN2+asn+ 1 X1 Xo+ ... FamXn-1Xn (11)

KinbkicTh 10CHIAIB IPH MJIaHYBaHHI €KCIIEPUMEHTY BU3Hauajacs 3a (op-
MYJIOHO:
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N=2n-p+2n+1 (12)

3 KUTbKicTIO (hakTopiB minaHy N=3 Ta reHeparopom Miaa"ny P=0, 3Bincu
N=23+2x3+1=15, 3 MiIHIMQJIBHOIO KUIbKICTIO IOBTOPEHB, IO JOPIBHIOE TPHOM
(=3), To 3aranbHa KiJIBKICTh EKCIICPUMEHTIB JIOPIBHIOE 45.

3a ¢akTopu BapiroBaHHS NPUHHATO: V — MIBHIKICTH pi3aHHs, M/XB.; t —
rIMOMHa pi3aHHs, MM; S — ojgada, MM/00.

Oyukiis Biaryky (Y) — 3HOIITYBaHHS OBEPXHI TEPTI.

J1s 3HAXOKEHHST MIHIMAJIBHOTO 3HOIITYBAHHS TEPTs poOOYOTo Koyeca 3a
peXXHUMaMU pi3aHHS BUKOPUCTaHA (PYHKIIIS BIATYKY BUJY:

y= ao+a1X1+a2X2+a3X3+a4X12+a5X22+aGX32+a7X1X2+38X1X3+a9X2X3 (13)

3HadeHHs (pakTOpiB Ta PiBHI iX BapirOBaHHA MpUBEEH] B TaoOm. 1.

Tabmui 1
3nauenus chakmopie ma pienui ix 8apit08aHHs;
TBepaicTe Mate- Paniyc 3aoxpyr- [Tomaua,
dakropu . JICHHS BEpLIUHU
piary MIla . MKM/00.
pI3ILs, MKM
HaiimenyBanHs Kon X1 X X3
OCHOBHU pIBEHb 0 4500 100 500
3ipKoBa TOYKa 1,215 5470 122 610
BepxHiil piBeHb 1 4670 115 580
HwxHiil piBeHb -1 4330 85 420
3ipKoBa TOYKa -1,22 3530 78 390

Pesynbratil mociimpkeHb y BIAMOBITHOCTI 3 TJIAHOM €KCTIIEPUMEHTIB 3aHe-
ceHl B Tabiu. 2. Onepxani pe3ynbTaT onpaiboBani Ha [IEOM 3 Bukopucran-
HSIM NPUKIAJHUX Ta CIEiabHO PO3POOJIECHUX TPOrpam.

BusnaueHo koedimieHTH perpecii Ta oJep>kaHo MOJACHb MPOIECY y BUTJISA-
11 TIOJITHOMY JIPYTOi CTETIEHI:

y=1,087+0,22x;+0.741x,-0.44x -0.50x,°+0.132x,°+0.472x5°+
+0.105x%; X,+0,66X1X3-0.39%XoX3 (15)

ITepeBipka agekBaTHOCTI MO/ IPOBEJIEHA Ha OCHOBI KpuTepito dDimepa.

Ksagpar pizauni BigxuiaeHb Sp=1,342711, mpu 4dmcii CTyneHiB cBOOOIU
7=5.

Jucnepcis agekBaTHOCTI Sy =1,342711/5 =0,2685.

[Tomunka mocminy (mucnepcis BigHOBIeHH) S€=16,275, 3 yncioMm cryie-
HiB cBOOOU @, = 30 Ta KUIBKICTIO TOBTOPEHB ¥ = 3.

Jlucrepcis koedinientis S? = 16,275/(3x30) = 0,18083. Ilepesipka amek-
BAaTHOCTI BUKOHYBaJIACh 3a KputepieM Dimepa:

F=0,2685/0,18083=1,485<F,,=19,3, omxe xputepiii dimepa Mmozemi,
MEHIIUH - KPUTUYHOTO.
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Ha ocHOBI piBHSIHHS B KOJOBAaHMX 3HAYEHHSX MOOYI0BaHO rpadiku, sKi
JAI0Th OCHOBHY TE€HAEHIIIO BILTUBY (h)aKTOPIB BaplIOBAHHSI.

JaaexHicmes HmeHcuBrocm sHowyBanHs Bid
mexHaao29Hux gaxrmomd (HV: r, 5)

yix3) = 00649%3 - 50482 ~ [ 3900
R? = 7287

25
2321

Py
H
i
0y

FeT

3

R Vix2) = { 1632%F - [ 4606x2 = 33102
1252 "2 = (9687
122 —% 1o8— 109 —— y=f(x1)
——

fwmacufivicme FnouwGanyg
Wy
[T

—

—— y=FfxZ)
y=fixz)

—— J55 Toaunomuaaansg (yr=Fxi))
E‘?—E L} --_Iu";_-:ll" 2”
FixiM= 80087 — Q2072 + 8408 1277 785 S IPAUR oMU RN (V=)
R2 = Q8377 Noaumomuasasse [yr=ries))
7 —— Q085
1275 f o -7 -1Es

Fifiny BoprogBaorsa (xr)

Puc. 2. I'paghixu ocrnosnux 3anexcrnocmeti npu 0OHitl 3MiHHIU npu Gikcayii iH-
wux ¢hakmopie Ha Hy1bOBOM) DIGHI.
Tabnun 2
3anesicnicmv IHMEHCUBHOCNE SHOUWYBAHHS 810 MEXHOJ02IUHUX (hakmopis.

KonoBani 3Hauenns daxropis|  y=f(x1) y=f(x2) y=f(x3)
1,215 0,62 2,185 1,252
1 0,81 1,963 1,122
0 1,09 1,09 1,09
-1 0,37 0,481 2,002
-1,215 0,085 0,385 2,321

3aMiHMBIIM 3HAYEHHS X; HAa peayibHI BEJIMYMHH OJIEP’KAHO PO3PAXyHKOBY
dbopmyITy B peasibHIN CHCTEMI KOOPIUHAT:
‘- HV = (X, 105+ X 25) /2 HV —(5470+3530)/2
b (Xams—Xaae)/2  (5470-3530)/2
11 TBEPAOCTI MMOBEPXHI TEPTS, M/XB.;
= (X015 + X 1515)/2 ~r—(0,1+0,078)/2

X, = =
: (X+1,215 - X—1,215)/2 (011_ 01078)/2

JUTSI pajilyca 3a0KPYTJICHHS BEPIITUHU PI3Isl, MM .
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S (Xyms + Xyp5)/2 S -(0,5+0,39)/2
(X105 = X 125)/2 (0,5-0,39)/2

X3

U1 rtojayi, Mm/o0.

[Ticnst mpoBeACHUX CHPOIIEHb, OJEPKAHO OCTATOYHY MATEMaTH4HY MO-
b1 (S0

3noc=77,26-0,0016-HV-1162,65-r-25,26-5-5-10 - HV*+

+1090,91-r*+156,04-S°+0,11-HV-r-0,011-HV-5-646-r-S (16).

OpepaHa 3aJeKHICTh MaTEMaTHYHO IpoaHali30BaHAa Ha MiHIMaJIbHE
3HAYEHHSI BEJIMYMHU 3HOLIYBAHHS B 3aJIE)KHOCTI BiJ TEXHOJOTTYHUX (PaKTOpiB
MIPY BUTOTOBJICHHI YIIUIbHEHHS.

BcranoBineno  mo  wmiHiManbHe — 3HOmyBaHHS  (Iin)  JOPIBHIOE
1=0,567mr/rox, npu Ra = 2,88 MkM, sike MoKHa MPHUPIBHATH 10 Ra = 3,2 MKM,
110 BIJIMOBIJA€ CTAHIAPTHIN BEJIMUYHUHI.

BuCHOBKHM Ta HANPSIMOK MOJAJIBINNX J0CTiIKEHbD.

1. HaitGinpmr cmabKuM MIiCIIEM y €IeKTPOBIAIEHTPOBUX HACOCAX € YIILIb-
HEHHSI MK CTYIICHSIMH, SIKE TaKOX CIIPUIMAa€E 3yCHIUIS BiJI CTOBIIA MIPOKaYyBa-
HOT PiJIMHHU.

2. IIpu migBUIIEHH] TeMIepaTypu B3aEMOJIIl MOBEPXHI 3 aOpa3suBOM Pi3KO
3pOCTa€ IHTEHCUBHICTh CIPallbOBYBAaHHS 1 KOE(ILIIEHT TEPTS.

3. MarematnyHa MoOJ€Ib IIPOAaHANI30BaHA Ha MiHIMAJbHE 3HAYCHHS
BEJIMYMHMU 3HOIIYBAHHS B 3aJIEKHOCTI BiJ TEXHOJIOTTUHUX (HAKTOPIB MpH
BUTOTOBJICHH1 YIIIJIbHEHHSI.

4. BcraHOBIEHO, 110 I1HTEHCHUBHICTH 3HOIIYBAaHHA 3aJICKUTh BIJ
HIOPCTKOCT1 MOBEPXHI TepTs. ONTUMATIBLHOIO MIOPCTKICTIO MOBEPXHI TEPTS MPH
TaHuX BUMPOOyBaHHAX € Ra=3,2MkM, IpH SKId IHTEHCHBHICTH CITPAIlfOBAHHS
MiHIMaJbHa Ta cTaHOBUTH /=0,567Mr/ro.
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BJAOCKOHAJIEHHA PYJIAOIIIAI'OTOBKHU IIPU 3BATI'AYEHHI
HE®EJ/ITHOBUX CIEHITIB Jid INIABUIIEHHA BUJIYYEHHSA
HIPOXJIOPY

Bukonano odocnioocents wjo0o yOOCKOHANEHH MEXHON02I 30a2ayueHHs He-
Qeninosux cienimie Mazyposcvroco pooosuwa Ha OCHOBI CEleKMUBHO20 NOOPIO-
HeHHs MIHepaie nepeo epasimayitiHum po30LIeHHIM Y BIOYEeHMPOBOMY NOJI.

Buinonneno uccneoosanue omnocumenbHo yco8epulenCmeo8aHus. mexHo-
Jo2uu obocawenus Hehenunoswvix cueHumos Mazyposckoco MecmopoicoeHs.
Ha Oaze ceneKmusHo20 UMeNbYeHUs. MUHEPATIO8 neped cpasumayuOHHbIM Pa3-
OejleHueM 8 YeHmMpoOEeHCHOM noJe.

These researches have been done with the purpose of ore-dressing tech-
nology perfection for nefelin — siyenit ores of the Mazurovsky deposit on the
basis of selective crushing of minerals before their gravitational separation in
centrifugal field.

IIpo6Jiema Ta ii 3B’5130K 3 HAYKOBHUMHM Ta NPAKTUYHUMH 3aBJAHHSMH.
30araueHHs 61JHIMX TOHKOBKPAIUICHUX Py PIAKICHUX METalliB, 30KpeMa Hi00i-
€BUX, NIOB’S13aHO 3 MOJOJAHHSAM HU3KH TEXHOJOTIYHUX TPYJIHOILIB Ta XapakKTe-
PU3Y€ETHCSI HU3BKUM BHITyUYEHHSIM OCHOBHOT'O ITIHHOTO KOMIIOHEHTY B KOHAMIIIN-
HUW KOHIIEHTpaT. J[1s1 3a0e3rmeueHHs] MpUHHATHOTO BUIYYEHHS PIIKICHUX MeTa-
JIIB Ta 3HWKEHHS iX BTpAT HA CTaJ(li MEXaHIYHOro 30araueHHs 1HO/[I 0OMEKYHOTh-
Csl OTPUMAaHHSIM YOPHOBUX KOHIIEHTPATIB UM HAMIBIPOAYKTIB 3 HU3bKUM BMICTOM
Metaniy. Jlam Taki npoayKTH NepepoOsioTh BIIOMUMU XIMIYHUMU YH TIIpOMETa-
JYPrifiHUMHU METOJIaMH, SIKi 3a0e31euyroTh OUIbII BUCOKE BUITyueHHS [1, 2].

BuBueHHsI MpUYMH HU3BKOTO BUIIyYEHHS HI001I0 Ha CTajlii MEXaHIYHOTO
30aradyeHHs Ta BJAOCKOHAJIEHHS PyAOIIATOTOBKH Ul MIJBULIEHHS 1IbOTO MOKa-
3HHMKA IPU OTPUMAHHI YOPHOBUX KOHIIEHTPATIB € aKTyaIbHOIO MPOOIEMOIO.

AHaIi3 pocaixxens i myoaikanii. YuciaeHni mocmimpkeHHs 30aradyBaHo-
CTl KOMILJIEKCHUX H1001€BUX pya — He(bemHOBI/IX cieHITIB Ma3ypiBCbKOTO po-
nosuia ([Ipua3op’s), BukoHaui B pi3Hi poku iHctutytamu [MPEJIMET (wm.

166



