


KHCHEBUX KOHBEpTEpax 3 MOAa4Yer0 HEUTPaIbHOro ra3y 3 HU3Y, @ OCHOBHOT'O KHCHIO
3BepXy BHKOPHCTOBYETHCS Ha Cy4aCHHX MeETaIyprifHMX MiANpHEMCTBAxX, IpOTe
CYTIPOBOIXKY€ThCS 3HMKEHHAM BHXOIYy NPUAATHOIO PiAKOi CTall y HOPIBHSAHHI 3
BUPOOHHMITBOM CTajleil BYTJIELEBOro copTameHty. lLle 3ymoBineHo ¢i3uko-
, .
XIMIYHIMH OCOOJMBOCTSAMHU TpolieCy OKHMCIEHHS BYyIJIeIl0, 30KpeMa MHoro
IepexoqoM 3 KiHeTHYHOI NIMSAHKM y Iudys3ifiHy 1 SK HacHioK HeoOXimHiCTO
nonaTkoBoi iHTeHCcHbikalii MacooOMiHHUX mporeciB B MertaneBi BanHI. 1l]o
CTOCYETBCSA TEXHOJOrM ra3o-KHCHEBOro pagiHyBaHHS, TO BOHa 0a3yeThCs Ha
[OJ[aBaHHI TEXHOJIOTIYHUX ra3iB y HIDKHIO YaCTHHU CTaJEIUIaBUIBHOTO arperary,
30kpeMa yepe3 qHo 1t I'KP mporecy Ta 3 60K0BOi CTOPOHH BaHHHU — s AOD.
IToka3zaHo, IO TEXHOJIOTiA Tra3oKUCHeBoro padiHyBaHHS mependadae
YepryBaHHSA IPONYBKH METaleBOi BaHHM KHCHEM Ta HEHTpalbHHM ra3oM, ILO
3a0e3reyye YHUKHEHHS IIEpPEOKHUCIEHHS MeTaly Ta BIANOBIAHO MJOCSITHEHHS
BHCOKOIO piBHS BHMXOLy MNPHIATHOTO piAkoi crami. BuxopucraHHs MeToAiB
OKHCIIIOBAJILHOI MPOAYBKH Ha €Talli BaKyyMyBaHHs CTaJll € HalO1nb1I eeKTUBHUM
METOAOM SHMOKEHHS BMicTy Byrjemoo Hikde KoHueHTpauii 0,1%. Lle 3ymoBieHo
caMe 3HaYHMM BIUIMBOM 30BHIIIHBOTO THCKY Ha IPOIIECH OKHUCIIEHHS (MOHOKCHUJ
BYTJIELIIO € ra30MoAiOHO0 pedoBUHOI0). CyTTEBUM HENOIIKOM IPOLIECIB BUNAIEHHS
BYIJIELIO 3 MeTalleBoro posruiaBy Huxkde 0,1 %, mo 6a3yroTscs Ha Impolecax raso-
KHCHEBOro padiHyBaHHS € BHKOPHCTaHHA CIIEI[iaJIbHOTO TEXHOJIOIi4HOro
oblagHaHHsg BCTAHOBJEHHS $SKOro norpebye 3HAUYHUX KaliTalnoBkianeHb. 1o
CTOCY€ETECS IPOLIECIB OKUCIEHHS BYTNEIO KUCHEM IpU MOHMXXEHOMY THCKY, TO
BOHHM MacOBO He 3aCTOCOBYIOThHCS Yepe3 HEBEHUKY CTIHKICTh By3IIiB IABOAY KMCHIO
y posmias. BigMideHo, o 3a AJs MpOBeIEeHHs M03aIliyHOi 00pOOKM MeTaIeBOro
pO3ILIaBy y KOBIIi palliOHaJIBHO IIPOBOJUTH IIPOIYBKY IHEPTHMM ra3soM — aproHOM,
KUl 3a6e3MeunTh yCepeqHeHHs PO3IUIaBy i3 ONHOYAaCHHUM BHIAJICHHAM ra3iB Ta
HeMeTaJleBUX BKIIOUeHb. Taky mpoIyBKy Kpallle IIPOBOIAMTH Kpi3k JOHHI TPOIYBHI
IpUcTpoi y Oynb0aIIKOBOMY PEXHMi, IO 3a0€3MEYUTh AKICHE MEPEMIIIyBaHHS
‘BanHd. KpiM Toro, BkazaHuii cnoci6 o6poOkH po3miIaBy MOXKHa BIOCKOHAIUTH
IIUIIXOM 3aMiHM iHEPTHOrO ra3y Ha CyMilll iHEPTHHH ra3 — KHCEHb 3ajUis

3a0e3neyeHHs JOJaTKOBOTIO 3HCBYTJICIIOBaHHA MCTAJIEBOr0 poO3IIaBy OO



HeOOXiTHMX HU3BKUX KOHIEHTpalii 6e3 3acTOoCyBaHHS BapTiCHOro 00JaHaHHA, SIK,
HaNpHKJIad, 32 YMOB BaKyyMyBaHHS. 3po0JIeHO BHCHOBOK, IO BHUXOASYH 3
IPOBEACHOTO OISy HaWOinbIl aKTyaJlbHUM 3aBJaHHAIM B  KOHTEKCTI
BIOCKOHAJIEHHS TEXHOJIOTIYHMX TIpOLEeciB 3 BHPOOHHMLTBA CTallel 3 BMiCTOM
- v

Byritemio Hikde 0,1 % e BuUHeceHHS omepallii 3 BUIAIEHHSA BYIJIELIO HIDKYE
BKa3aHOI KOHIIEHTpaIlil B OKpeMy TEXHOJIOTiYHY oOIlepallito, III0 BUKOHYETHCS Ha
eTari rmo3amiyHoi 06pobku craii.

YV npyromy posgini «TepMomuHaMiyHa OIliHKa MOXJIMBOCTI Iepebiry
peakiiii MpW MOHHOMY IpPONYBaHHI MeTaly B KOBII» pPO3IJIIHYTI IlepeBaru
TEPMOJUHAMIYHOTO aHali3y MeTalTyprifHMX IpoLeciB 3a TTOKa3HUKOM BiIBHO]
eneprii [i66ca , BUKOHaHO aHAaTi3 MOXJIMBOCTI NPOTIKaHHS peakllii 3a ydacTio
KHCHIO Ha MeXi (a3, 1110 B3aEMOIIIOTh MiXX 00010 y CTaIBKOBII, 8 TAKOXX BUKOHAHO
JOCIiKEHHS BIUTUBY T'iIPOCTATHYHOIO TUCKY Y KOBIII Ha IIOKA3HUK BUILHOI €Heprii
I66ca peakmiif Mix pisHEMH (azamMu. 3poOIeHO BHCHOBKM IIOAO IHepeodiry
MOXIMBHX peakliil y po3IuiaBieHoMy 00’ €eMi cTalli IIpY NpoAyBaHHI ra30noai0HAM
KUCHEM, noxésaHo, III0 YMOBH CKJIaJJAIOTECS Y 30HI «ra3oBa Oyisbalika — MeTan»
nsa peakiiit. HacTynHu#i BUCHOBOK CBiUHTH, IO IIPY NPOAYBI PO3IIaBy CTali
yepe3 quMIIe y OyIp6aIKoBOMy peXXUMi, Fa30BOO CyMIIIIIIO, IO MiCTUTE y CBOEMY
CKNazi KHMCEHb, 3aBASKH BIUIUBY TiJpPOCTATHYHOIO THUCKY pO3IUIaBY aKTHBHIILE
IPOTIKaTUMYTh peaKiii OKUCICHH 3a y4acTIO ra3onoAiOHOro KMCHIO.

Y Tperbomy poéz[i.n «BIoCKOHANIEHHS KOHCTPYKIlii JOHHOTO MpOLyBHOIO
6710Ky 71 3a0e3MeYeHHs IPOAYBKH CYMIIIIIIO Ta3iB, IO MiCTUTh KUCEHE» 3 METOKO
BU3HAYEHHS BIUIMBY KOHCTPYKTHBHHX IapaMeTpiB JOHHOTO MPOXyBHOro OJI0Ky Ha
e()eKTUBHICTh MacOOOMIHHHMX IIpoLeciB B BaHHi CTalepO3IMBHOrO KoBiua Oyio
IPOBENEHO BH3HAYEHHS OCHOBHMX ITapaMeTpiB, IO BIUIMBAIOTh Ha JaHWHA NpoUeC.
Y SKOCTI IiIbOBOI QYHKIIT, 0 Bu3HaYa€e eheKTHUBHICTh MacOOOMiHHHX MPOLIECIB B
06’eMi po3IIaBy CTATEPO3TMBHOIO KOBIIIA IPUHHATO Yac TOMOreHi3allii, a TakoX 3
METOI0 BH3HA4YEeHHs Maciuraby MozentoBaHHS Oy BH3HA4Y€HI OCHOBHI KpHTEpil
‘omo6u, IO ONMCYIOTh IPOLEC IMEPEMillyBaHHS pO3IUIaBy y KOBII Mif Ai€ro
MPOYBKH HEUTpAIBHAM ra30M. B Xozi BUKOHaHHS JOCIiIKEHb Ha JAaHOTO PO3ALITY

BCTAHOBJIEHI OCOOJMBOCTI HHM3BKOTEMIIEPATYPHOTO (PI3UYHOrO0 MOJENFOBAHHS



IpoLIeCy MPONYBKM HEHTpaJIbHUM TIa30M METaJeBOro poO3IUIaBy dYepe3 IOHHI
OpOAyBHi OJOKHM pi3HOro THIy. BigMmideHo, IO HaKOLIBII eQEKTHBHOIO
KOHCTpYKIli€efo OynpOalikoyTBOpioBa4a B CKJIaAl MAOHHOIO IIPUCTPOIO VIS
IpOMyBaHHSA PO3IUIABIB € BUKOPUCTAHHS MaTepialiB HEOPi€HTOBAaHOI NOPHUCTOCTI

A_ .
a6o UMIHHHEX Oyms0allKo YTBOpIOBAWiB 3 po3MipoM mmapuH 1 — 2 Mm. Ix
BHKOPHCTAHHA O3BOJISIE OTpUMATH cTabinpbHUH CTOBI IpibHMX Oynpbamiok, 3a
pPaxyHOK 4Oro 4ac roMoreHisamii ckopodyeThcs. B Xomi IpoBeneHHS CTEHIOBHUX
IOCHi)KeHb BCTAaHOBJIEHO, IO M IPOBEACHHS Olepalil 3HeBYIJIEIIOBaHHS
po3IUIaBy 3a paxyHOK IpPOAYBKH Kpi3b IOHHI HpOXYBHI OJOKM CyMillIIo
TEXHOJIOTIYHMX TIa3iB y CTAIBKOBIN HEOOXiZHO B KOHCTPYKIIIO HOHHOTO
IIPOLYBHOTrO OJIOKy BBECTHM KaMepy INOIEpEAHBOro 3MILIYBaHHS TEXHONOTIYHMX
razis. BiamoBimHO [0 eMIipHYHO OTPUMaHUX pe3yJIbTaTiB KaHAIW IJI1 BEICHHS
pi3HHX MNpPOIYBHHX ra3iB B KaMmepy IIOBHHHI 3HaXONUTHUCA MiJ KyTOM [0
BEPTHKAJIBHOI Bici B Mexax 25- 400 1o 3a6e31e4uTh NOBHE 3MilllyBaHHS CTPYMEHIB
rasy 3 MiHiMaJIbHOIO BTPATOIO IIBHAKOCTI (BCTAHOBJIEHOT 3a pe3yJIbTaTaMU TiIHbOBOL
31OMKH 3a péxyHOK BUSBIIEHHS F€OMETPUYHUX OOPHCIB CTPYMEHIB Ta BiACYTHOCTI
Ha HUMX JiITHOK 3 Pi3HOIO IIMIBHICTIO — BiIPI3HAIOTECS 32 IHTEHCUBHICTIO KOJIBOPA).

Y uerBepromy posmini «JlochmimkeHHs 0coOIMBOCTEH IepeMillyBaHHS
piaKoi BaHHU IpH JOHHi# Gyap0amko Bilf MpoAyBLi 3a pi3HUX MapaMeTpiB JyTTs»
3 BHKOPHCTaHHSAM METOIAMKH BHUKOHAHi MOCHTIIKEHHS Ha eKCIepHMEHTaIbHiH
YCTAHOBIIi IOZ0 BCTAHOBJIEHHS palliOHAIBHHUX PEXUMIB MPOLYBKH Kpi3b NOHHMHA
Oy Ip0aIKOY TBOPIOBaY 3 HEHANPAaBJIEHOIo OpUCTicTIO. [TpoBenieHi oCHiKeHHs Ha
HaTypHill XONONHIM MozeNi CTalepO3NMBHOIO KOBIIA INOJO BIUIMBY DEXHMMIB
POy BKM BaHHH CTAJIEPO3TUBHOIO KOBIIIA HA 0COOIMBOCTI TOMOr€Hi3allii BAHHH 32
PaxXyHOK PO3YMHEHHS «Ba)KKHX» IPHCaJOK PEYOBHH IIPY NPOMYBaHHI Kpi3b NOHHY
GypMy 3a GyIp0AIIKOBUM PEXMMOM ITOKA3alIHy, IO IIiJ] Yac MpoXyBKH Kpi3b OJI0K 3
HEHANpPABJIEHOIO TMOPUCTICTIO (GOpPMYeThCs NOTIK OynpOalloK, SKUM HE TiIBKH
mifi¥iMaeTecs Bropy mig Hmiero cun Apximeza, ajge H CTBOPIOE JOMATKOBHH DYX
CepeloBHIla B IPHIETIINX 10 NOTOKY OyIp0alloK mapax BaHHH; IIiJl 4ac MpOLyBKH
y Oynp0alIKoBOMy pexuMi Haifbinblua 3MiHa KOHIEHTpauii 3a 4Yac MpOIyBKH

BimOyBaeThcsi B CepemqMHHOMY 00’€Mi BaHHM KOBINA; HaWKpallli yMOBH



nepeMillyBaHHs BaHHU Ta HaHKOPOTLIMH 4ac il rOMOre€Hi3allil CTBOPIOIOTECS MPH
IOy BaHHi 3 iIHTEHCHBHICTIO nofadi npoaysHoro rasy 0,684-1,026 M>3/1-cTaii rox;
- HalfKpallli yMOBH IOJO KOJMBAaHHs PifKOi BaHHH, AKi He TIOBHHHI yTBOPIOBAaTH
NiJSHKHA OTOJIEHOr0 MeTally Iif Yac MPOAYBKH CTBOPIOIOTECS NpPH IHTEHCHUBHOCTI
BBeeHHs mpopyBHoro rasy 0,684-1,026 M>/T crani-Tom; - 3a BiABENEHWH IPH
NpOBeIeHHI JOCIiKEHb Yac MPOAYBKH 3allJlaHOBaHy KOHIIEHTpalli0 po3duHy 1%
6yJI0 OCATHYTO TIPY iHTEHCHBHOCTI BBE/ICHHA y BaHHY rasy 1,026 -1,368 M*/1-cTauni
rof, IpH OiNbII MIBUAKOMY HOCATHEHHI «TOMOI€HHOTO» CTaHy piakoil BaHHHM IIpH
inTeHcuBHOCTI mopmaui rasy 1,026 M3/1- ctami ronx. ToBTo peKOMEHHAIUE I
NpOAyBaHHS BAaHHH Y CTaJEPO3ITHMBHOMY KOBII  Kpi3b L[OHHI/II:/'I ook 3
HEHANpaBJIEHOK IOPHUCTiCTIO y O6ynbp0amKkoBoMy pexumi A1 JOCATHEHHS
IBHKOrO TOMOT'€HHOTO CTaHy IPHU JOJaBaHHI «BaXXKHX» MPUCANIOK € NMPOIyBKa 3
{HTEeHCHUBHICTIO BBeI€HHs ra3y Ha pisHi 0,36 M*/T crani-rox (mpH nepepaxyBaHHI Ha
peabHMA MPOMHCIOBHH 00’€KT — cTanepo3MMBHUH KiBi emHicTio 250 T). Kpim
TOTO BiIOBiJIHO 7O JaHMX HABENECHHUX Y JITEpaTypHUX JUKEpenax, PHU 3a3Ha4eHNX
BHTpATAX CHOCTEPiracThCs 30LIbIICHHS 30HM KOHTAKTY MeTaJIeBOi BaHHH Ha piBHI
3-5%, 110 € MPUHHATHUM JJIs IPOMHUCIIOBHUX YMOB.

Y n’aromy po3ainai «BucoxoremmneparypHe HOCIiPKEHHS MOXIJIMBOCTI
OKHCIIEHHd  ByDJIELI0  NpH  JOHHOMY Gynp0amKoBOMy — HPOTYBaHHI
3aJIi30BYTIENIEBOrO PO3IUIABY CYMILIIIO KMCEHb — iHepTHUIA ra3» 3 METOI0 OLIHKH
MOTHBOCTI OKHCJIEHHs BYTJIEI0 TIPH HOTO HEBENHKiH KilTbKOCTI y po3IiaBi 3a
YMOB IOHHOIO IPOJYyBaHHA cyMilmmmo rasiB, IO MICTHUTh KHCEHb, Y
GynpbamkoBoMy pexwuMi Oyno NPOBENEHO BHCOKOTEMIIEPATYPHE dbizuune
nocmimkerns. OcHoBowoo Mozeni Oyna 1 kr inpykuiiiga miy. JIoHHy Gynb0alikoBy
IPOLYBKY 3MOZEIOBANM LIISXOM BHKOPHCTaHHA ayHOoBOi TpyOKHM, sKa
BiITBOpIOBala ONMHMYHMH KaHal IOPUCTOro JOHHOIO omoky. IIposeneHo
BUCOKOTEMIIepaTypHe (i3uyHe MOJCIIOBaHHSI INPOIYBKH 3aJ1i30BYTIIELIEBOTO
po3IUIaBy 3 HEBEJIMKHM BMICTOM BYTJIELIO (0,3%Mac) CyMiIIIIIO KHCEHb —
| HeHTpanbHUiA ra3 yepe3 ONMHAPHAN NPOLYBHUH KaHal, IO imiTye Oynp0OalIKoBUi
peXxuM TpoXyBKH. BcTaHOBIEHO, WIO paliOHAJIGHUM 3 TOYKH 30pY OKHCIIEHHS

BYTJIEIIO Ta eKCILTyaTawil IpOAyBHHX TIPUCTPOIB € BMICT y Ta30Bi# CyMillli KMCHIO



20-30%. Ilpm 1npOMy mHpolleC OKHCIEHHS BiAOyBaeTbcs 3i IIBHUAKICTIO
0,056%mMmac/xB.

Y 3arajJbHMX BUCHOBKAX JMCepTallii BUKIaeHO HAWG1IbII BaX/IMB] HAyKOBi
Ta TIPaKTHYHI PE3yNIbTaTH, o OyJM OTpHMaHi B AUcepTauiiiHiil po6orTi i cnpusmu
pO3B’sA3aHHIO CHOPMYIEOBAHOTO HAYKOBO-IPUKJIAJHOTO 3aBIaHHA.

IlepeJik mocuianb, ski OyaM BHKOpHCTaHI 3100yBayeM B aHAIiTHYHOMY
OrJIsAAi 3aBAaHHA, JOCTaTHRO IIOBHO OXOIUTIOE 3a3HAuYeHy Traly3b 3HAaHb Ta
BioOpaXkae OCHOBHi HAaNpPSMHU PO3BUTKY AOCIIMIKEHb Ta TEXHOJOT] BUPOGHHUIITBA
cTai.

Ouinka odopmieHHs, MOBH i cTHIIO AMcepTanii. Marepianu .L[PICCPTaI_Ii'l'
BUKJIaZIeHI IIOCIIiOBHO, a iX 0()OpMIIEHHs BiJIOBiJa€ BUMOTaM ILIOJO aucepTalii
Ha IPUCBOEHHS BYEHOIO 3BaHHA HOKTOpa ¢inocodii. MoBa i ctuie auceprarii
3a0e3ne4yloTh JOCTYNHICTh CHPHAHATTA BHUKIAJEHHUX MaTepialiB HOCHi/KEeHb,
HayKOBHMX IIOJIOXKEHb, BHMCHOBKIB 1 pekoMeHpauiii. [lucepramis HamnucaHa Ta
odopmiIeHa BiANOBIAHO 10 BUMOT IOAO AUCEpTaLiit JoKTopa dimocodii.

Haykoﬁi pe3yabTaTH JucepTanii

1. OTpumany nOZaNBIIOrO0 PO3BUTKY YSABIEHHA IO OO0 mepebiry
OKHCIIIOBAJIbHUX peaklili B 6araTOKOMIIOHEHTHHX 3alli30BYIIIELIEBMX CILIaBaX 3a
PaxyHOK KHCEHBBMICHOI ra30Boi (a3y Ta TUCKY Ha MPOLIECH OKHMCJIEHHS BYIIIELO Ha
eram nosamiyHoi o6poOku crami. BcTaHOBIEHO, IO BIPOTiAHICTH NPOTiKAHHA
peaxuii pO3YMHEHHS KHCHIO y pO3IUIaBi Ta OKHCIeHHA Byremo po CO
30inpmyeTscs Ha 19%BinH. mpu 306inbeHHI THCKY y 34 pasd 3a paxyHOK
TipOCTaTHYHOIO BIUIMBY IIapy MeTaly Ta LUIAKy IS CTAaJIepPO3IMBHOIO KOBILA
emHicTiO 250 T.

2. 3a pesynprataMu (Gi3HYHOIO MOJENIOBAaHHS IPU BUKOPHUCTAHHI METOAY
TiHbOBOI 3HOMKHM BIIEpIlle BCTAHOBJIEHO, IO MPH B3AEMOJii ra30BHX MOTOKIB, AKi
BUTIKAalOTh 3 OJHAKOBHMHU Ta30[MHAMIYHUMM XapaKTEPUCTUKAMH B MOPOXHHUHY
KaMepH 3MillyBaHHA iJ KyToM 25-400 10 BEpTUKAILHOI BiCi KaMepH, Bia0yBa€cThCs

TIOBHE iX 3MilllyBaHHs 6e3 BTpaTH MIBUAKOCTI MMOTOKY CyMillli ra3is.



3. Jlns NMPOMHCIOBHX yMOB O6poOKH cTam y KoBwi emHictio 250-T 32
pe3yNbTaTaMK HM3bKOTEMIIEpPaTyPHOTO MOJENOBAaHHS (PilMHa, 10 iMiTye cTans -
BOZA), BCTAHOBJNEHO TiAPOAMHAMIYHi OCOOIUBOCTI roMoreHisamii piiuHHd B
CTaNepO3NUBHOMY KOBIII MpH HOHHIHA NpPOAYBIl CYMIIIIII0O CHCTEMH «KHUCEHb-

: .

HeHTpabHHIA ra3». Brepiie BCTaHOBJIEHO, 10 32 inTeHcuBHOCTI 1M3/1°TO7 (32 YMOB
36iTBIIEHHs. BUTPATH NPOyBHOro rasy Ha 20% y TMOpiBHSAHHI 3i CTaHIAapTHOIO
TEXHOJIOTI€I0) BiIOYBAEThCS yTBOPEHHS TAHTEHIliaIbHIX TIOTOKIB, SIKi Iy IbCYIOTh H
3aiTy4aoTh GUTBIIy 9ACTHHY BaHHH (~ Ha 52%) N0 NepeMilllyBaHHSA Ta ~ Ha 42%
CKOpOYYETHCS TPUBATICTD yCEPEJHEHHS XIMITHOTO CKIamy piIvHM TIPU TOJABaHHI
y SKOCTi iMiTaTopa J06aBKH, 10 PO3YUHAETECA, XTIOPUIY HaTpilo.

4. 3a pe3ynsTaTaMy JJaGOpaTOPHOrO BUCOKOTEMIIEPATyPHOTO MOJENIOBAHH
BIEpIle BCTAHOBJIEHO, IO 33 YMOB NPOJYBKH METAIEBOIO PO3IUIaBY 3 BMiCTOM
syriemo 0,3%Mac. CyMIIlIIIO CUCTEMH «KVCeHb-HEHTpaNnbHMM ra3» HpH BMICTI
KucHio 20-30% criocTepiraeThcs IPiOpUTETHE OKHUCIEHHS ByTIELHO 31 IIBUAKICTIO
0,056 %Mac/xB 3 JOCATHEHHsM Horo KiHmesoro Bmicty 0,01% 3 MiHiMaJIbBHUM
OKHCJICHHAIM X JOMIIIIOK Y PO3ILIaBi.

IpakTHYHi pe3yJbTaTH AHcepPTALIi

1. BcTaHOBEHO, IO palioHaibHa GopMa OyIbp0alKkoy TBOpIOBaia JOHHOTO
IIPOIYBHOrO GJIOKY MiCTHTH HEHAIPaBJIEHY IOPHUCTICTh ab0 IIIIMHHI OTBOPHU 3
BijicTaHHIO MiXK minmuHamu 1,0-1,5 MM, npu npoMy 4dac roMoreHisallii MeTaneBol
BaHHU CKOPOUY€ThCs Ha 42% y TOPiBHAHHI 3 BAKOPHCTAHHS KaHaJIBHOI TOPUCTOCTI.

2. Po3pobneHo aBTOPCBKY METOIUKY  eleKTPOKOHIyKTOMETPHIHOIro
JOCTiKEHHs. CTOCOBHO IIEPEPO3IOALTY JOMINIOK B 06’eMi METaJIeBOi BaHHU
CTANepO3NMBHOrO KOBINA, fKa IIiABHILYE iH(pOPMATHBHICT 100 ehEeKTUBHOCTI
BIUIMBY PEXHMY IepeMilllyBaHHS BaHHU Ha PO3IMOJILN JOMIIIOK 33 06°€MOM BCIE€l
BaHHHU.

3. 3anpOIOHOBaHO KOHCTPYKIIitO JOHHOTO POy BHOTO OJIOKY JUISL TPOLYBKH
3a1i30ByITIENEBOr0 PO3IUIABY Ta30BOIO CYMIIIIIO CHCTEMH «KUCEHb-HEUTpaTIbHUM
rasy, Ka CKJIaJa€eThes i3 OynpdalikoyTBOproBada, KaMepH AJL 3MillyBaHHA r'a3iB Ta
KaHAJIIB IS TiABEIEHHS ra3iB. 3alporOHOBaHa KOHCTPYKLIS 3aXHIICHA NIaTEHTOM

Vxpaiau Ne 126453 «BorseTpuBKUi OIOK JUIs IPOTYBKA METaly ra3aMu».



4. Po3spobneHo pexoMeHnauii BHKOPHCTAaHHS Y TPOMHCIIOBUX YMOBax
TEXHOJIOTii JOHHOI MPOIMYBKM PifKOrO PO3IIaBYy Y CTaJIEPO3IMBHOMY KOBIII NPH
03amnivHii 06pobIi cyMimmmo rasis cucteMu «KHCEHb-HEUTPaIbHUM ra3» (BMicT
kucHiO 20-30%, 3arampHa BuTpata ra3oBoi cymimi 0,25-0,29 ™3/rron), ski

: .
3a6€3MeuyoTh OTPHUMAaHHS CTall 3 BMicToM Byriiewno no 0,01%.

IloBHOTa BHKJIAJeHHS pe3yJbTATIB AOCHIIKEHb B onyoaikoBaHHX
npausx. OCHOBHUH 3MicT rucepTauii omy6ikoBaHo B 15 HaykoBHX IpaliX B TOMY
4MCI: y 5 paxoBuX BUAaHHSX; y | matenTi VkpaiHu Ha KOPHCHY MOJelb; ¥ 9 Te3ax
JIOTIOBI/Ie} HA MIKHAPOJHUX Ta BCEYKPAiHCHKHMX HayKOBO—-TEXHIYHMX Ta HayKOBO—
NPaKTHYHHUX KOH(EPEHUisX, ONHA 3 SKUX IPOXO/MIIA 32 KOPIOHOM. 3ayBaXKeHHS 110
JUCcepTaLiiHii poOoTi.

Io muceprauiiinii po6oTi MOXHa 3pOBUTH HACTYIIHI 3ayBaKEHHS:

1. B anoranii muceprauiiinoi po6otu mpuBexeni abpesiatrypu — I'KP,
AOD 6e3 po3mmMQpPOBKM, IOUITBHO NpH MEPHIOMY 3ragyBaHHI IPHUBOIUTH
pPO3MHUQPOBKY.

2. Y rtabmuui 2.2 118 Kpamoro Bi3yaJIbHOTO CIPHMHATTA JOLiJBHO
3MIHHTH PO3PAAHICTH JaHUX THCKY 3 I1a Ha kI]a.

. Y tabmuwi 4.2 HaBeneHi AaHi, SKi OTpUMaHi 32 JOIIOMOro0 IIporpamMu
CarelDraw, noWiNBHO IIPHBECTH METONUKY OIIHKM YaCTHHH BAHHH, IO € IOTOKOM
Oyne6ammok 3 BUKOpUcTaHHAM nporpamu CarelDraw.

4. Ilpu omwcy pucyHka 5.3 BUCHOBOK IIPO Kpamiuii BapiaHT IIPOIYBKH
IPYHTY€TECS Ha Bi3yallbHOMY OLIHIOBAHHi, TOLIJIBHO BKAa3aTH KPUTEpiii, 32 IKUM
3p06JIEHO BUCHOBOK.

- Ha pucynky 5.7 npuBeneHO 3HMXEHHS BMIiCTy BYIJIELIO 32 Yac
NPOIYBKM IPH Pi3HHX 4YacTKax KHCHIO, a came 5%, 30%,- 50%, ane B omuci
METOIUKH 3rajly€ThCs, 110 IPOIAYBHUM ra3 CKIANAETCA i3 CyMillli KMCHIO Ta a30Ty
y npornopii 10%x90%, 30%x70%, 50%x50%.

Opnnax, 3po6ieHi 3ayBaKeHHS He 3HMXKYIOTh 3aralbHOI MO3MTHBHOI OLIHKH
qUcepTaIlii.

BignosignicTe 3micTy aucepranii cneniansnocti

Huceprauifina po6ora Apennau H.A. «Po3poOka TeXHONOTIYHMX 3acan



OKHCITIOBAJIbHOI MPOAYBKH B CTAlIE€PO3IMBHOMY KOBII MpPHU BUPOOHUUTBI CTalli 3
HHU3BKMM BMICTOM BYTJIELIO» IPH BHKOPHCTaHHI rpad)iTOBAHOrO IOPOXHKCTOIO
EIEKTPOJa» 3a CBOIM 3MICTOM BIANOBiJa€ macmopry choemjaabHOCcTI 136 -
«Mertaypris».

: .

3araJbHHH BHCHOBOK Ta OLiHKA poGoTH

Hucepraniina po6ora Apenmau H.A. «Po3po6ka TeXHOJOIiYHMX 3acaj
OKHCJIIOBAJIbHOI NMPOJYBKH B CTaJEpO3NUBHOMY KOBIII IpH BUPOOHHITBI CTaili 3
HHU3BKAM BMICTOM BYIJIEIIO» € 3aBEpIICHAM HAYKOBO - MPHUKIAJHAM
JOCTIPKeHHAM, BUKOHaHMM Ha BUCOKOMY HAyKOBOMY piBHi Ta BiAIIOBiZjae BUMOram,
nepenbadenuM «Ilopsaxy mpHUCYIKEHHS CTyNeHS IOKTOpa (binbcocpii' Ta
CKaCyBaHHS pillleHHs Pa30Boi CIeliaNi30BaHOl BYEHOT pay 3aKiary BHILOI OCBITH,
HayKOBOI ~YCTaHOBM TMIpO MNpPUCYIKEHHS CTyHeHsS JoKTopa (imocodiin
(3aTBepmkeHoro mocraHoBoo KaGinery MinicTpiB Ykpaium Ned4 Bin 12 ciuns
2022p.), monoxeHHAM Bumor mo odopmieHHsM aucepranii (3aTBEpIKEHMX
Haka3oM MiHicTepcTBa ocBiTé i Hayku Ykpainu Ne40 Bix 12 ciuns 2017p.), a

3n00yBad  Apenaad Harans AmnartojiiBHa 3acClyroBye Ha IPHUCYIDKEHHS

HayKOBOIO CTyIeHs A0KTopa ¢inocodii 3a crenianbHicTio 136 - «MeTtamyprisy».

OdoiuiitHuii pereH3eHT:

3aBiJ{yBa4 BiIiTy 103amivHOI 06pOOKH YaByHY

IncturyTa 4opHoOi Metanyprii im.3.1.Hekpacora
B

HAH Vkpainu, kaHguaaT TEXHIYHUX HayK Bonogumup KUCJISIKOB
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Jlapuca TAPMAIILL



