O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0415U005622
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamnii: 27-10-2015

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. CnaBkoB BikTop Mukosanosny

2. Slavkov Viktor Mykolaiovych

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HaykoBOi crieniajIbHOCTI: 05.11.13

Ha3zBa HayKoBOi CreniaIbHOCTI: [Ipuiazy i METOM KOHTPOJIIO Ta BU3HAYEHHS CKIIajly PEYOBUH

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jata 3axucTy: 08-10-2015

CreniaJbHICTh 32 OCBiTOO: 8.05100101

Micue po60oTH 34,00yBava: HaujoHanbHuil TEXHIYHMIA YHiBEpCUTET "XapKiBCbKUIA TIOJITEXHIYHMIA iHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHs: 61001, m. XapkiB, Bys. Kupnuiosa, 2

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CleliaJi30BaHOi BYE€HOI pagu): [l 64.050.09

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuMil TEXHIYHMIA YHiBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: By Kupnnuosa, 2, M. XapkiB, XapkiBcbkuii p-H., Xapkiscbka 061., 61002, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHs: 61001, m. XapkiB, Bys. Kupnuiosa, 2
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 59.45.31

Tema guceprauii:
1. Po3po6ka nudposoro ¢pororpadivHOro MeTony TEII0BOI0 KOHTPOJIIO METaliB IIPU BUCOKUX TeMIIepaTypax

2. Development of digital photographic method of thermal control metals at high temperatures

Pedepar:

1. O6'eKT mOCIiIKEHHS - IIpoLecy (POPMyBaHHS, peecTpalii Ta 00pOOKM NOBEPXHEBUX TEMIIEPATYPHUX I0JIiB
MeTajIeBUX 00'eKTiB Pi3HUX 3a CKJIAJJOM Ta FTEOMETPUYHUMU PO3MipaMU B Pe3yJIbTaTi iXx BUCOKOTEMIIEPATYPHOTO
HarpiBy. MeTta JocCiKeHHs - OOI'pyHTYBaHHsI i po3po6ka meToay TK meTasiB i3 BUKOpUCTaHHSIM LIU(PPOBOro
(doroanapara y IKOCTi J€TEeKTOpa TEIJIOBOrO BUIIPOMIHIOBAaHHS Y BUJUMOMY Zialla3oHi CIIEKTPY Ta MO0y I0Bi
aJIrOPUTMIB 06POOKHU LM(PPOBUX 300pPLKEHb TEMIIEPATYPHUX T10JIiB 00'€KTIB KOHTPOJIIO, SIKi 3HAXOASTHCS IPU
temrepatypax nosaz 600 °C. MeTonu fOCiIKeHHS - MEeTOJ, iHIYKIITHOrO HarpiBy meTasis; poToMeTpis,
KOJIOpUMETPis, sICKpaBiCHA MipOMEeTpist, KanopumeTpis. Metonu 11udppoBoi 06POOKU CUTHAJIB Ta KOMII'TOTEPHOTO
nporpamyBaHHs y cepenosuiax LabView ta MathCAD, ocHOBU yHKLIiOHAsIbHOTO aHanidy. TeopeTnyHi Ta
IIPAKTUYHI pe3ysbTaTU: po3po6JIeHi IPOrpaMHi aIrOPUTMU O6POOKU L(PPOBUX 306PasKeHb, IO O3BOJIMIIN:
IIPOBECTH IIpoLeAypPy KaniopyBaHHs Ludposoro ¢poroanapara y AianasoHi sickpasicHux temnepatyp 500...1800 °C



Ta BCTAHOBUTH KaJi6pyBasbHi 3a71€XKHOCTI; 3IilICHUTH TEIJIOBUM KOHTPOJIb METAJIEBUX IJIACTUH, 06'€MHUX
MeTaJIeBUX 3pa3KiB Ta BCTAHOBUTY IIPUCYTHI B HUX JeeKTH; BUPIIUTY IOAATKOBI 3a/1a4i TEIJI0BOTO KOHTPOJIIO
MeTasiB. HaykoBa HOBU3HA: BIIepllle 3aCTOCOBaHO L@ PoBUil poToanapar y sIkocTi 3acody ¢ikcarrii
TemiepaTtypHoro noss npu TK metasis, B pe3ysbTaTi BCTAHOBJIEH] TeMIIEPATypPHi Nepenaay Ha OBEPXHi METAJIiB.
Po3pobsieHa MaTeMaTUyHa MOZEJb TEIJIOBUX IIPOIIECIB, 110 LO3BOJISIE BUPILIUTH 33424y PO3MIilleHHS IIEBHOI
KiJIbKOCTi OJJHAaKOBHUX 3a [lapaMeTpaMu HarpiBauiB. YZ0cKOHaJIeHO MeTo[ KajliopyBaHHs 1upoBoro goTroarnapara y
BUJIMIMOMY Jialla30Hi CIIEKTPY TEIJIOBOI'O BUIIPOMIHIOBAaHHS i3 BUKOPHUCTAHHSIM Y SIKOCTi poO0YOro eTajoHa
BUIIPOMIHIOBAaYa TUITy a6COIIOTHO YOPHOTO Tij1a. OTprUMasu nofanbmnil PO3BUTOK METOY BU3HAUYEHHS
TEIJIOEMHOCTI MeTaJIiB Ta BU3BHAUYEHHS Koe(illieHTy BUIIPOMIHIOBAJIbHOI 3IaTHOCTI ix moBepxHi. CTyIiHb
yIpoBajKeHHs: udpoBuil portorpadiuHuii METOT, TENIIOBOrO KOHTPOJIIO METAJIiB P BUCOKUX TEMIIEpaTypax
BIpoBampkeHo y TOB "Bupo6Huye 06'egHanHs CraB-500" (M. XapkiB), TOB "TT" (M. XapkiB). Pe3ysibTaTt OTpUMaHi
B JMCepTaliliHiil poOOTi, BUKOPUCTaHi y KyBaJbHO-TIPECOBOMY Ta TEPMiYHOMY BUPOOHULTBI [TIAT
"HoBokpamaTopcbkuil MalIMHOOYiBHMI 3aBoA" (M. KpaMaTopchK) Ta HaBYaJibHOMY Ipolieci kadenpu
"[HdopMaLiiiHO-BUMIpIOBasIbHI TexHOJOTII i cuctemu” HTY "XIII" npu nigrotosui 1a60paTOpHOro NPakTUKYMy Ta
MeTOoANYHOro 3a6e3nedeHHs. Chepa BUKOPUCTAHHS - MeTaypriiiHa Ta MalIMHOOYiBHA rajysi, TeNI0BUN

HepPYIHIBHUI KOHTPOJIb, Y HAYKOBO-AOCIIIHUX iHCTUTYTaxX Ta HABYaJIbHOMY MPOLECI.

2. The object of research - the formation processes, registration and processing of the surface temperature field of
metal objects of various compositions and dimensions as a result of high temperature heating. The aim of research
is the development of method TC metals using a digital camera as a detector of thermal radiation in the visible
range of the spectrum and algorithms construction of digital image processing of temperature fields of control
objects that are at temperatures above 600 °C. Methods of research: induction heating of metals, photometry,
colorimetry, brightness pyrometry, calorimetry, methods of digital signal processing and computer programming
in environments LabView and MathCAD, basics of functional analysis. Theoretical and practical results: it have
been developed software algorithms for digital image processing, that allowed: to perform a digital camera
calibration brightness temperature in the range of 500 ... 1800 °C and set the calibration curve; carry out heat
control of metal plates, the bulk metal samples and determine presence of defects; solve additional tasks of
thermal control of metals. Scientific novelty: the first to use the digital camera as a means of fixing the
temperature field at the TC metals, as a result have been installed the temperature differentials on the metal
surface. It has been developed a mathematical model of thermal processes, it can solve the task of placing a certain
number of identical parameters of heaters. An improved method for calibrating a digital camera in the spectrum
visible range of thermal radiation using as a working etalon is the radiator, type of absolute blackbody. The further
developed methods for the determination of metals heat capacity and emissivity coefficient their surface. The
realization degree: digital photographic method of thermal control of metals at high temperatures implemented in
the company "Production Association Alloy 500" (Kharkov) and LLC "TT" (Kharkov). The results obtained in the
thesis have been used in the forging and heat production of "Novokramatorsky Machine-Building Plant"
(Kramatorsk) and the learning process of faculty "Information and measuring technologies and systems" NTU
"KhPI" in the preparation of laboratory practical and methodological support. The branches of this research
application are metallurgy and machine-building, thermal nondestructive testing, Research Studies Institutes and
a training process.

Jdep>kaBHU#M peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui# NpiopHTETHUI HAIIPSIM iHHOBaLiHOI AiSJILHOCTI:
IlizcyMKH JOCIiAKEHHS:

ITy6osikamii:

HaykoBa (HayKOBO-TEeXHiYHa) IPOAYKILisi:



ConuiasIbHO-€KOHOMIYHA CIIPSIMOBaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCEpPTalLii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. JaBunenko Onexkcanap [lerpoBuy

2. Davidenko Aleksandr Petrovich

KBasigikanis: k.1.1., 05.13.07
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indopmamist:

IloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasitiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. CropoxeHko Bosogumup OnekcaHapoBuy

2. CropoxeHko Bonogumup OsekcanapoBuy
KBasidikanis: 5.1.1., 05.11.13

InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa inHdpopmamuist:

IloBHe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs



BiacHe IIpizBuie Im'sa I1o-6aThKOBI:
1. Muxanescekuil JIMutpo Banepiriosud

2. MuxaneBcbkuil JIMATpO BanepiiioBuy

KBasigikamis: k.1, 05.11.13

Imentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdopmamist:

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3ak1104Hi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

Biiacue IIpizBuie Im'sa I1o-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

['ypun AHatosiit 'puroposuy

I'ypun AHarosiii 'puroposuy

IOpuenko T.A.



