O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0419U000033
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 03-01-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. MakeeBa I'anna CepriiBHa

2. Makeieva Hanna

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bup, pucepranii: kanguzaar Hayk

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HaykoBOi crieniaIbHOCTI: 05.03.05

Ha3zBa HayKoBOIi CIeniaJbHOCTI: [Tpouecy Ta MamMHNI 06POBKYU THCKOM
T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs
Jlara 3axucTy: 27-12-2018

CneniasbHICTD 32 OCBITOI0: O6p0O6Ka METAJIiB TUCKOM

Micue po6oTH 3400yBayva: Haujonanbna MetanypriiiHa akaziemiss YKpainu
Kopg 3a €IPIIOY: 02070766

Micue3Haxoa>KeHHS: npocrekT [arapina, 4, M. JIHInpo, [IHiNponeTpoBChKUiA p-H., [IHINPONeTpoBChKa 06JL.,
49600, Ykpaina

dopma ByracHOCTI:
Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagHy (pa30Boi Creliaai30BaHOl BYEHOI pasu). [l 08.084.02
IToBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHa MeTanypriiiHa akaziemis YKpainu

Kopg 3a €IPIIOY: 02070766

Micue3HaxoaKeHHS: npocnekT [arapina, 4, M. JIHinpo, [IHiNponeTpoBChKMiA p-H., [IHINpONeTpoBCchKa 0611.,
49600, Ykpaina

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 HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: Haujonanbua MeTanypriiiHa akaziemis YKpainu

Kopg, 3a €IPIIOY: 02070766

Micue3HaxoO KEeHHS: npocrnekT larapina, 4, M. [IHinpo, JHIIponeTpoBChKUil p-H., JHIIponeTposchka 0671,
49600, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 53.43

Tema guceprauii:
1. Po3po6ka OCHOB TE€XHOJIOTII IPOKAaTKU aJIIOMiHiEBUX IITA0 3 apMyBaHHSIM CTaJIeBOIO CITKOIO IJ1s1 KOHCTPYKLINHUX

BUPOOIB 3 IPOrHO30BaHMMHU MEXaHI{UHUMU BJIaCTUBOCTSIMU

2. Development of the technology fundamentals of rolling aluminum strips with steel net reinforcement for
structural products with predicted mechanical properties

Pedepar:

1. Incepraliist cnpsiMmoBaHa Ha BUPillleHHs HayKOBO-TeXHIYHOI 3a51a4yi po3p0OKY OCHOB TEXHOJIOTi OTpUMAaHHS
aJIIOMiHi€EBUX MITA0 3 apMyBaHHSIM CTaJIEBOIO CITKOIO CIIOCOOOM Trapsiyoi MPOKaTKy 33 PaXyHOK AOCJiIKEHHS
napameTpiB gedopmallii I'paTKu CiTKH, BUTSDKKY Ta OBajlizaliii ii IpoTiB, a TaKOXK BIJIMBY LIMX [IapaMETPiB Ha
MeXaHi4Hi BJIAaCTUBOCTI Ta 3ATHICTh [10 MOIJIMHAHHS €Heprii yaapy OTpUMaHOro KOMIIO3UTy. B po6oTi po3po6ieHo
iHXXeHepHy METOJVKY PO3paxyHKy apameTpis fedopmaliii CiTKu MK JBOX ayllOMiHi€BUX 1ITA0 I1icJis MPOKATKU Ta
€KCIIEPMMEHTAJIBHO JOCJIIPKEHO BIJIUB OPi€eHTallii apMyI040i CITKM MiX LIapamMu MaTpuLi Ha AedopMallilo I'paTKu
CITKM Ta BJIACTMBOCTI KOMIIO3UTY, 30KpPEMa HA IOCSTHEHHS [IOKA3HUKIB PO3PAaxyHKOBOI MIlIHOCTI, a TAKOX Ha

3[,ATHICTh KOMIIO3UTY 11O IIOTJIMHAHHS €Heprii ynapy. EKcriepuMeHTanbHO JOCiIKEHO BILJIMB NTapaMeTpiB



nedopmariii Ha popMO3MiHY CiTKM Ta Ha MEXaHiYHi BJaCTUBOCTI apMOBaHOTO KOMIIO3UTY. BCTaHOB/IEHO TpHU
MeXaHi3MU pyIHyBaHHS KOMIIO3UTY I1if] Yac BUIIPOOYBaHHS Ha PO3TATYBaHHS. BCTaHOB/IEHO, IO MOJIE/IIOBaHHS
IIPOLIECY IIPOKATKU apPMOBAHOI'0 KOMIIO3UTY B CEPEOBUILi [IPOrPaMHOro NpoaykTy QForm azgexkBaTHO IIpeLCTaBIIsIe
Pe3yJbTaTU €KCIepUMEHTY. JJOCiIKEHO BIIUB TEPMidYHOiI 06pO6KH Miciist poueciB gedopmallii Ha MexaHivyHi
BJIACTUBOCTI, a TAKOX AOCJIIKEHA aHI30TPOIIisl BJIJACTUBOCTEN IIPOKATAHOIO KOMITO3UTY LIJISIXOM MOPIiBHSHHS
Pe3yJIbTaTiB BUMIPIOBAaHHS MEXaHIYHUX BJIACTUBOCTEN B I030BXHbOMY Ta IIONIEPEYHOMY HanpsgaMKax. Ha ocHOBI
Pe3yJbTaTiB JOCiIKEHHS PO3p00JI€HO OCHOBU TEXHOJIOTIi IPOKATKU aJIOMiHIEBUX ITA0 apMOBAaHUMU CTAJIEBUMU

ciTkamu IJid O4€P>KaHHA Cyui]leOFO KOMIIO3UTY 3 Hi,ILBI/IH_LeHI/IMI/I MEeXaHIYHUMU BJIACTUBOCTSIMU.

2. This thesis focuses on solving the scientific and technical problem, which is in the development of the
technology of obtaining the aluminum composite reinforced with steel netting with the method of hot rolling by
analysis of strain parameters of net cell elongation, wire elongation and wire ovalisation as well as the influence of
these parameters on the mechanical properties and ability to absorb impact energy of the obtained composite. The
well-known technologies of obtaining reinforced composites based on aluminum matrix were analyzed in this
work, and the relevance of the reinforced aluminum composite creation was substantiated. The engineering
method of calculating the strain parameters of the net between two aluminum strips after rolling was developed
and the influence of the orientation of the reinforcing net between the layers of the matrix on the net cell
deformation and the composite properties and the effect of reinforcement on the properties of the composite, in
particular, on the achievement of calculated strengths, as well as on the ability of the composite to absorb the
impact energy was experimentally investigated. The influence of the strain parameters on the net shape changes
and on the mechanical properties of the reinforced composite was experimentally investigated. Three mechanisms
of composite fractures were established during the tensile test. It was established that the simulation of the rolling
process of the reinforced composite within the QForm software adequately represents the results of the
experiment. The dependences of the reinforcing steel net deformation located between the aluminum strips,
namely the lengthening of the entire composite, the transformation of the net cell, the lengthening and ovalization
of the wire on the deformation degree during rolling, were established. The influence of thermal treatment after
deformation processes on the properties of the composite and the anisotropy of the properties of the rolled
composite compared with the results of mechanical properties measurements in the longitudinal and transverse
directions were studied. Based on the results of the study, the technology foundations of rolling aluminum stripes
with reinforced steel netting were developed to obtain a solid composite with increased mechanical properties.
The results of the research were transferred for use to PrJSC Dniprovsky plant “ALYUMASH” and in the
educational process at the Paderborn University and at the National Metallurgical Academy of Ukraine.
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