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BIATI'YK
OdiniliHoro onoHeHTa — JOKTOpa TEXHIYHUX HayK, Mpodecopa
€dimenxa Mukonu I'puroposnua
Ha JiucepTalliiiHy po6oty -
Cymus Anapis BixropoBuua
«IligBuimeHHs e(heKTUBHOCTI ITa3MOBOTO Pi3aHHA 33 PAXYHOK yIOCKOHAICHHS
IUIa3MaTpPOHiBY, IpeJCTaBleHy 0 3400y TTsS HayKOBOTO CTYNeHs KaHAHaaTa
TeXHIYHUX HayK 3a crenianbHicTio 05.03.06 — «3BaproBaHHs Ta CIIOpiAHEH]
MIPOLIECH i TEXHONOTI».

Ha posrnsn moznasi: quceprauiiina poGora 3aransHEM obcsrom 202 crp.,
asropedepar, Komii omyGJikOBaHMX HayKoBHX pobiT. [luceprauiiina poGorta
CKJIA/Ia€ThCA 3 BCTYILY, 5-M PO3AiNiB, 3arallbHUX BUCHOBKIB, CIIUCKY BUKOPHCTAHHX
JpKepel, sSIKui MicTuTh 128 HaliMeHyBaHb, 3-X OJATKiB.

AxTyanbHicTh TeMH JHcepTaNiiiHol poGoTH

OnHHM 3 TEXHOJOTIYHMX NPOLECiB PO3NIIBHOrO pi3aHHA METaly BENHKHX
TOBIIMH B MalIMHOOYIyBaHHI Ta MeTalypriiHOMy BHPOOHMITBI € BUKOPHCTAHHA
mnasMoBoro cmocoby. Cnif BiIMITHTH 3pocCTalody TEHIEHIII0 B HANPIMKY
BUKODHCTAaHHS CTalleii Ta CIUIaBiB MiJBHINEHOI i BHCOKOI MILHOCTI: CepenHpo- i
BHCOKOJIETOBAHUX, JUIsi SKHX OCHOBHHMM CII0OCOGOM po3jiiienHs (pisaHHs) €
asMoBHil. MiX THM, CTpEMyIOYMM (AKTOPOM MIHPOKOTO BHKOPHCTAHHS
IUIa3MOBHX TEXHONOTiff € KOHCTPYKTHBHI HENONIKH IUIa3MaTpOHIiB, KOTpi
XapaKTepU3yIOTHCs HE3HAYHHUM PeCypcoM POGOTH, BUCOKHMH EHEProBUTPATAMH Ta
iH. B 38’a3ky 3 muM poboTa BiHOCHO MONIYKY HANPSMKIB IIi{BUIICHHS
ed)eKTHBHOCTI Ta PO3IIMPEHHS TEXHONOTIYHUX MOMNJIHBOCTEH IIa3MOBOTO Pi3aHHsA
MeTaly LUISXOM KOHCTPYKTHBHOTO YZOCKOHAJIEHHS IUIa3MOTPOHA Ge3yMOBHO €
JIOCHTB aKTyaJIbHOIO.

38’530k poGOTH 3 HAYKOBHMH NPOrpaMaMH, INIAHAMH, TeMaMH
JlocnifpkeHHs: BHKOHAHI B paMKaX J[epxOI0/DKeTHOI HayKOBO-HOCIiIHOL
poboru — JK05-2015 «YmockoHaleHHs KOHCTPYKUil Ta TEXHOJOTi IMiArOTOBKM
BHPOGHHIITBA MiAHOMHOTPAHCTIOPTHHX, OyAiBEeNBHMX i TiPHMYMX MaIlMH» Ha
xadenpi «IliniioMHo TpaHcmopTHi MamuHW» JloHGackkoi MamIHHOOYIiBHOT
JIep)KaBHOI akajemil.

OcHoBHI pe3yabTaTH, iX 3HAYHMICTH Ta HAYKOBAa HOBH3HA
HaykoBa HOBM3HA i 3Ha4YMMICTh POOGOTH NOB’A3aHi 3 3aNPONOHOBAHUMHU
KOHCTPYKTHBHHMH pilleHHSMM Ha OCHOBi SKHX CTBOPEHO BHCOKOPECYpPCHi
IUIa3MOTPOHH 3 MOPOXXHHUCTHMH LMTIHAPHYHAMU «XOJNOJHUM)» Ta «TrapsdHuMI)
KaTOAaMM JJIsl pi3aHHs METaly 3HaYHHX TOBILIMH.
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OCHOBOTIONIOXHHMH pe3yJIbTaTaMH POOOTH, SIKi MAlOTh HAayKOBY HOBH3HY
CITiJ| BBaXKATH:

1. Bnepure BCTaHOBIEHO, IO /Ui MIABHIIEHHS pecypcy pobGoTH Ha
36inburenux g0 1000 A cTpymax myrd npH pi3aHHi MeTany TOBIMHH 10 150 MM,
HEeOOXiJHO BHKODHCTOBYBAaTH KOHCTPYKIil0 IUIa3MOTPOHa 3 IOPOXKHHCTAM
TepMOeMicCiifHUM KaTofoM i3 #Oro 3aXMCTOM aproHOM HH3BKOIO THCKY i
cTBOpeHHS AU(y3iHHOI IPUB’A3KK TYTH. :

2. BcTaHOBNIEHO, IO MiAKMOYEHHS IUIa3MOTPOHY 3 MOPOXHHCTHM
«XONIOZHHM» €JNEKTPOJOM Ha 3BOPOTHY MNOJSAPHICTh IiJBHINYE pecypc poborh
enekTpoAa Ginbmn HDK y ABa pasu, NpomykTHBHiCT Ha 20 — 40 % Ta 36inbmye
SIKICTh IIPY pi3aHHI METAIY 3HAYHHX TOBIIMH.

3. BcTaHOBIIEHO, IO JUis NiJBMINEHHS pecypcy poGoTH i edexkTHBHOCTI
TIa3MOTPOHIB WIS Pi3aHHS MeTaly HeoOXiZlHO 3aCTOCOBYBATH IPUHIMII PO3IOZLILY
TIPUB’I3KH JIyTH TI0 IOBXHHI PO3PAAHOro KaHaiy (i MOPOKHHCTHX «XONOTHHX»
€JIEeKTPOAIB), Ta 10 TEPMOXiMiYHMM BCTaBKaM (U1 TEPMOXIMIYHHX €IEKTPOAIB).

4. 3anponoHoBaHa METOIMKA PO3PaXyHKiB BHCOKOPECYPCHHUX ILIA3MOTPOHIB,
sIka BPaxoBYe€ BIUIMB i B3a€MO3B’30K OCHOBHMX (DaKTOpiB i mapaMeTpiB npouecy 3
TOBIIMHOIO METay, IO po3pisaeThes. Lle no03Bonse chopMymoBaTh pekoMeHzarii
BiITHOCHO CTBOPEHHS KOHCTPYKHii IUIa3MOTPOHIB 3 TEPMOXIMiYHHMHM Ta
MOPOXKHUCTHMH «XOJIOHAMMY EJIEeKTPOJAMHA.

Cryninb 06rpyHTOBaHOCTI Ta I0CTOBIPHOCTI HAYKOBHX NOJIOXKEHD i
BHCHOBKIB, ¢()OpMOBAHHX [IHCEPTAHTOM B poboTi

HayxoBi monoxenHs, chopMoBaHi B poOOTi, He cymepedyars 3arajJbHHM
TIONIOXKEHHAM (Di3HKH, eNeKTPOTeXHiKH, TepMOAWHaMikH. BoHHM migTBepIKeHi
€KCIIePUMEHTANIBHO i € TAKHMH, IO iX OTPiGHO NPU3HATH HOCTOBIPHAMH.

EKCIIepUMEHTH 10 BHM3HAYEHHIO TEPMOCHEPreTHYHHX XapaKTEePHCTHK
NIa3MaTpPOHIB MPOBENEHHI Ha CHelianbHil yCTaHOBI, AKA OCHAIIEHA CYyYacHHMHA
BHMipIOBaJIbHHMH 3aC00aMH.

JloCTOBipHICTh HayKOBHX IOJIOXKEHb i Pe3yNbTaTiB AMcepTaliiHOl poGoTH
nifTBep/UKeHa anpoballieo iX B IPOMHCIOBHX yYMOBaxX IpH pi3aHHI MeTaiy 3
Pi3HOTO XiMi4HOTO CKJIaAy i 3HAYHHX TOBILHH.

IloBHOTa BHK/IaJleHHS OCHOBHHX HAYKOBMX NOJIOKEHb B ONyG1ikoBaHHX
poGorax
PesynsraTé auceprauiiftHoi poGoTH Omy0NikoBaHi B IOBHOMY 00cs3i B 6-TH
HayKOBUX ()axOBHX BHJAHHSX, ONHA 3 POOIT BXOXHTH O MDKHAPOAHOI METPHIHOL
6asu JaHuX; 5-Te3 y 30ipHMKax MarepiayiB MDKHAPOZHWX HAyYKOBO-TEXHITHHUX
KOHbepeHi.
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3a o6csiroM, HayKOBMM piBHEM i KiNbKicTIO mmyOmikauiii aucepramiiiHa
po6ora Cymus A. B. 3a10BoJIbHSI€ BUMOTaM INO/0 KaHANAATCHKHUX AUCEPTAIlii.

3mMicT aBTopedepary i BUKIaJEHHX Y HbOMY OCHOBHMX HAayKOBHX IOJIOXEHB
Ta BUCHOBKIB i/IeHTHYHI 3MiCTy AMCepTaii.

TIpakTHuHa HiHHiCTH pe3yabTaTiB AHCEpTANil

Pe3ynsraToM BHKOHaHMX JOCNT/DKEHb € CTBOPEHHS MOJNIIIIeHHX
TUIa3MaTPOHIB 3 «XONOJHMMHI» i «rapsuYMMI» eNeKTPOJaMH VIS Pi3aHHS MeTaily
pi3sHOro XiMi4HOro cknagy ToBIMHOW n0 400 MM. PospoGnena imxeHepHa
METOZMKA PpO3PaxyHKiB BHCOKODECYPCHHX IUIa3MAaTpOHIB Jis pi3aHHA 3
TIOPOXKHHUCTAMH IWTiHAPUIHUMH «XONOJHHMHE» i «rapiuMMU» elNeKTPOJaMu, sKi
NpaIiOIOTh Ha KMCHEBMICHUX ra3ax. KoHCTpykuil riia3MaTpoHiB BIpOBaIKeHi B
NIPOMHMCIIOBE BUPOOHUIITBO.

Po3pobku aBTOpa OUINEHO BUKOPHCTOBYBATH NPH MiITOTOBI iHXXEHEPHUX
KaJIpiB B raty3i TEXHOJIOTII Ta 061aJHaHHA [Ta3MOBHUX TpoleciB 06pobku MeTaiB.

Ouinka 3micTy aucepranii, i 3aBepmenicTs
Jucepranifina pobora Cymus A. B. sBise co6ooo 3aBepiueHy
kBaniQikaiiiHy po6OTy, ska Mae BHYTPIIIHIO LiNCHICT, HOBI HayKOBi
TIOJIOXKEHH, TEOPETHYH] Ta MPAKTHYH] Pe3yIbTaTH.
3MmicT gucepranii Biamosigae macmopry coemjamsHocTi 05.03.06 —
«3BaproBaHHS Ta CIIOPiAHEHH] POLIECH i TEXHOJIOTI).

Hepnouiku Ta 3ayBajKeHHs 10 AHCepTanii Ta aBTopedepary

Hesaxkatouu Ha B LiIOMy IO3UTHBHE BpaxkeHHs Bif poGotu A. B. Cymus
CIIiji 3pOGHTH TeBHi 3ayBa)KeHHS.

1. PoGota B 3Ha4Hiii Mipi HagMipHO HepeHaBaHTaxkeHa iHpopMmalieio, fKa
MaJIo BiIHOCHTBCS IO TEMH JHCEpTallii, 94 € IHPOKO BiZIOMOIO:

— B Mm.2.] IpUBENIEHO JeTaNli30BaHMH ONMMC NMPHUHIMUIOBOI eNeKTPOCXEMH
BizloMoro /pkepena xupnenns ATTP-403;

—B 1.2.2 mpeicTaBieHO ONHUC iH(OPMALiHO-KEPYIOYOro KOMILIEKCY,
SIKMH BHKOPHCTOBY€ETBCS Ha ITiIIPHEMCTBI ISl PO3KPOIO MeTaly.

2.B m. 5.3 HaBemena iHdopmalis o06’emom 30 CTOPiHOK BiZHOCHO
MIiKpPOCTPYKTYp Pi3HHX 30H TEpMIiYHOTO BILIHBY NpPH 3-0X BHJAX Di3aHHS,
TPeJICTaBIeHO iX PO3Mip, MiKpOTBepAicTs. B 1boMy 3 po3zini HaBeneHi TaGmuui
5.2,5.3 5.4 B sxux 3a3HaueHa Tax cama indopmanis. Ha Moo nymKy, KocTaTtHEO
6yno 6 mocwiaHp Ha BKaszaHi Tabnuui mpM aHami3i 3MiH B MeTami 30H, sKi
YTBODHIIMCS I1i/i BIUIHBOM HarpiBaHHs. BxasaHa nepeoGTspkeHiCTh APYyropsaHOI
iH(opMalti€ro MPU3BOAUTH JI0 TOTO, IO BYAIIOETHCS JOCSTHEHHS aBTOpA.
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3. B Tekcri aucepTauii Ta apTopedepary BUTpaTH rasy, sIKi BEMipIOBAIHCS
pOTaMeTpoM, NO3HaYeHi y r/c, Kr/c, 0 BUKJIMKAE CYMHiBH.

4. B Tabu1. 5.4 B nepeiiky MiKpOCTPYKTyp [O3Ha4eHO: «Iepera, Moiocyara,
JICH/IPHTHA, HEPiBHOMIDHMI TBEpAMH PO3YHHY», L0 HE € Ha3BOIO CTPYKTYp, a
xapakTepusye abo gedext Merany, abo GpopMy yTBOpeHs Ta iHIIe.

5.B Tabn. 5.2 i 5.3 npuBefeHa MIMPHHA IIapiB, yTBOPEHUX NPH HarpiBaHHI
ix MikporBepaicts. J[ouinmeHo Oymo 6 omucaTd METOAMKY BHMIDIOBAHHS
MIKpPOTBepAOCTi LMX WApiB, TaK SK JesKi 3 HUX MalooTh mmpuHy 0,04; 0,05;
0,08 Mmm.

6. BizoMo, mo po3Mip 30H TEPMiYHOrO BIUIMBY 3aJIeXKHTh BiJl TOBLIMHH
MeTaly, IO po3pi3acThes, Ta MacH BupoOy. Ha xame B ekcmepuMeHTax,
pesynbTaTH SKMX NPUBOAATECS B Tabm. 5.2 i 5.3, Meronmka HOCHi/KeHb He
omnucaHa.

7.Ha ctp. 157 moBigomnserscs, WO «... JeHApUTHA (XiMiuHa)
HEOJHOPiAHICTE 00pe BUABIAETHCS HA MIKPOCTPYKTYpi MeTaly ICis TepMo
pisaHHs y BUIUISAl MOBepxHEBOro penbedy». Lle Moxke GyTu Juiue NPHIYLIEHHS
noOy/10Ba BUCHOBKIB Ha € IOMUJIKOBHM. i

BucnopieHHi 3ayBaXkeHHs He 3HIDKYIOTh HayKOBOI Ta MPAKTHYHOI LiHHOCTI
BHKOHAHOI JWcepTaliifHoi po6oTH i MOXyTh OyTH BpaxoBaHi Ta BHIIpaBIeHi
aBTOPOM MPH MOAANbINIH poGOTi.

BucnoBok

Beaxato, mo gucepraniiima poGora Cymus Amnapis BiktopoBuua
«ITifBuineHHs e(eKTHBHOCTI ILIa3MOBOTO pPi3aHHA 3a PAaXyHOK YAOCKOHAJTEeHHS
IUIa3MaTPOHIBY 3a aKTyaJbHICTIO, HAYKOBOIO HOBH3HOIO Ta MPAKTHYHOIO LiHHICTIO
BianoBinae Bumoram 1. 9, 11, 12 «Ilopsinky NpHCYIDKEHHS HAyKOBHX CTYNEHIB»,
sarBepkenoro ITocranosow Kabinery MinictpiB Ykpainu Bin 24 mumas 2013 p.
Ne 567 no mucepraniiiHux pobiT MO0 3400YTTS HAYKOBOrO CTYIEHs KaHIHAATa
TeXHIYHMX HayK 3a coemjaubHicTio 05.03.06 — «3BapioBaHHS Ta CHOPiAHEHI
npolecH i TexHonorii», a 3106yBad Cymens Anzpiii BikropoBuu 3aciyroye Ha
NPUCY/DKSHHs HOMy HayKOBOTO CTYIIEHs KaHIWMJATa TEXHIYHHX HAayK 3a BKa3aHOIO
CTIeLiaIbHICTIO.

Odiuiiinnii ononenT:
Ipodecop,IOKTOp TEXHIYHHX HAYK, /

3ACBIIHVE

BUEHMY





