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BI/IpO6iB 3 IIPOrHO30BaHVMU MeXaHIiYHUMU BJIACTUBOCTSIMU

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

Pedepar:

1. Inceprariist cnpsiIMOBaHa Ha BUPiLI€HHS HAayKOBO-TEXHIYHOI 3a/1a4i pO3p0OOKM OCHOB TEXHOJIOTii OTPUMAaHHS
aJIIOMiHi€BUX IITA6 3 apMYBAaHHSIM CTaJIEBOIO CITKOIO CIIOCOOOM raps4oi NPOKATKY 32 PaXyHOK JOCTiIKEeHHS
napametpiB gedopmallii I'paTku CiTKY, BUTSDKKY Ta oBasizalii ii ApoTiB, a TAKOXK BIVIMBY LIUX [1apaMeTpiB Ha
MEXaHiuHi BJIaCTUBOCTI Ta 3[JaTHICTb [10 NOIVIMHAHHS €Heprii yaapy OTPMMaHOro KOMIO3UTY. B po6oTi po3pobeHo

iHXXeHepHY METOJVKY PO3PaxyHKYy 1apameTpiB gedopmallii CiTKi MK JBOX a/IIOMiHi€BUX ITA0 MiCJIsg MPOKATKU Ta



€KCIIEPMMEHTAJIBHO AOCJIIIPKEHO BIUIMB OPi€HTallii apMYI040i CITKM MiX LIapamMu MaTpULi Ha AedOopMalilio I'paTKu
CITKU Ta BJIACTMBOCTI KOMIIO3UTY, 30KpE€Ma Ha JOCSATHEHHS ITOKAa3HUKIB pPO3PaxyHKOBOI MIilJTHOCTI, a TAaKOX Ha
3[,ATHICTb KOMIIO3UTY 11O IIOIJIMHAHHSA eHeprii ygapy. EKCliepuMeHTaNbHO LOCIIiIPKEHO BILIMB [TApaMeTPiB
nedopmanii Ha GOPMO3MiHY CITKM Ta HA MEXaHi4Hi BJIACTUBOCTi apMOBAaHOTO KOMIIO3UTY. BCTaHOB/IEHO TPU
MEXaHi3MU PYNHYBaHHS KOMIIO3UTY i/l 4ac BUIIPOOYBAHHS HA PO3TATyBaHHS. BCTaHOBJIEHO, 1110 MO/I€/IIOBAHHS
IIPOLIECY IIPOKATKU apPMOBAHOI'O0 KOMIIO3UTY B CEPEOBUILi IIPOrpaMHOro Npoaykry QForm angekBaTHO IIpELCTaBIIsIE
Pe3yJbTaTU eKCIIepUMEHTY. JJOCIiIKeHO BIJIUB TEPMidHOi 06pO6KY Iiciist npouecis gedopmaliii Ha MexaHiyHi
BJIACTMBOCTI, @ TAKOX JOCJIiIPKEHa aHi30TPOIIisl BJIACTUBOCTEN IIPOKATAHOTO KOMIIO3UTY LIJIIXOM IIOPiBHSIHHS
PEe3yJIbTaTiB BUMIPIOBAaHHS MEXaHIYHUX BJIACTUBOCTEN B IO30BXXHbOMY Ta IIONIEPEYHOMY HanpsgaMKax. Ha ocHOBI
Pe3yJbTaTiB JOCiIKEHHS pO3p00JI€HO OCHOBU TEXHOJIOTIi IPOKATKU allOMiHIEBUX ITA0 apMOBAaHUMU CTAJIEBUMU

ciTkamu OJid OO€P>KAHHA Cy'L[i]IbHOI“O KOMITIO3UTY 3 Hi)lBI/IHLCHI/IMI/I MeXaHIYHUMU 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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