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This paper reports a study into the features of the phase
composition and microstructure of a master alloy obtained
by using the reduction melting of oxide man-made waste.
That was necessary to define those technological indicators
that provide for an increase in the degree of extraction of al-
loying elements during the recycling of anthropogenic raw
materials and the subsequent use of the alloying material.
It has been determined that the phase composition of the
alloy at a Si:C ratio in the charge of 0.11 mainly consisted
of a solid solution of elements in o-Fe, as well as carbides

Fe3C and FesW3C. At the Si:C ratios in the charge of 0.28
and 0.52, along with a solid solution of the elements in o-Fe,
FesSiyC, FesSis and FeSiC, FeSi; manifested themselves,
respectively. The microstructure of the alloy demonstra-
ted a clear manifestation of several phases with different
content of alloying elements. Changing a Si:C ratio in the
charge from 0.11 to 0.28 and 0.52 led to an increase in the
residual silicon content (wt %) in the studied areas, from
0.00-0.25 to 0.12-1.79 and 0.20-2.11, respectively. At
the same time, the carbon content (wt %) in the examined
areas varied from 0.25-2.12 to 0.24-2.52 and 0.45-2.68,
respectively. The content of alloying elements in the in-
vestigated areas varied within (wt %): W — 0.00—43.06,
Mo — 0.00-32.72, V — 0.19-20.72, Cr — 0.69-33.94, Co —
0.00—3.96. Analysis of the study’s results reveals that the
most acceptable ratio of Si:C in the charge is 0.52. In this
case, there is a certain content of residual silicon along with
carbon in the form of carbosilicide and silicide compounds.
Such indicators of the alloy provide sufficient reducing
capacity of the alloy when used. The properties of the alloy
make it possible, when smelting steels, to replace part of
those standard ferroalloys that do not have strict carbon
restrictions.

Keywords: dross of alloy steels, oxide anthropogenic
waste, reduction melting, X-ray phase studies.
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Layered double hydroxides, especially Zn-Al, are valu-
able matrices for intercalation with various functional an-
ions: dyes, medicines, food additives, etc. For the purposeful
development and optimization of the technology for the
synthesis of Zn-Al hydroxides intercalated with functional
anions, the phase composition and crystal structure of Zn-
Al nitrate layered double hydroxide samples (Zn:Al=4:1)
synthesized at solution flow rates of 0.8 and 1.6 1/h, pH=7,
8,9, 10 and =10, 20, 30, 40, 50 and 60 °C were studied.
XRD showed that all samples synthesized at different tem-
peratures, pH, and solution flow rates were Zn-Al layered
double hydroxides with an o-Zn(OH), crystal lattice of me-
dium crystallinity, with an admixture of an oxide phase with
a ZnO lattice. Three sections of the dependence of the crys-
tallite size of the sample on the synthesis temperature were
distinguished: 10-20 °C, 30-50 °C, and 60 °C, within which
an increase in temperature led to an increase in crystallinity.
A hypothesis was put forward about a change in the mecha-
nism or kinetics of LDH formation at temperatures of 30 °C
and 60 °C. An increase in the pH of the synthesis and the
flow rate of solutions led to an increase in crystallinity.

A retrospective comparative analysis of the phase compo-
sition and crystal structure of Zn-Al-nitrate and Zn-Al-tri-
polyphosphate (tartrazine or Orange Yellow S) LDH samples
was carried out. It was found that the use of large and multi-
charged functional anions caused significant adsorption on
precipitate nuclei and difficult intercalation. As a result, low
crystallinity was formed (Tartrazine anion) or a significant
part of LDH was decomposed to oxide (tripolyphosphate and
Orange Yellow S anions).

Keywords: Zn-Al layered double hydroxide, crystallini-
ty, intercalation, nitrate, X-ray diffraction.
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This paper reports the technology and equipment de-
signed for manufacturing parts and components with pre-
defined properties by 3D printing methods. Underlying the
technology is the use of a beam of high-power electrons to
smelt metal powder in a vacuum chamber with the formation
of successive layers that repeat the contours of the digital
model of the article.

The object of research is the process of surfacing articles
from the TigAl4V titanium alloy powder. The purpose is to
determine the optimal surfacing modes based on identifying
the effect of process parameters on the quality indicators
of articles.

The result of the study is the analyzed influence of
technological parameters on the properties of articles. The
optimum energy density of the beam of 44.5 J/mm? has been
determined. Based on the research results, 25 experimental
samples were printed. Three beam speed modes were used:

270, 540, and 780 mm/s. For each mode, the dynamic fo-
cusing current varied from —1.2 to 1.27 A in increments of
about 0.3 A.

The articles were carefully examined. A method of raster
electron microscopy was used to study the morphology of
the samples’ surfaces in several zones, namely in the central
zone and along the contour; the roughness parameters of the
surface micro relief, as well as the presence of defects (pores,
non-melting, micro irregularities, inclusions), were estab-
lished. It has been found that the articles are characterized
mainly by a homogeneous micro relief of the profile. The
structure of surfaces, formed in different zones depending
on technological modes, differs in its morphology. Surfacing
modes have been established that have the practical applica-
tion: beam speed, 780 mm/s; power, 675 W; dynamic focus
current, from —1.2 to 0 A. This provides for the minimal pa-
rameters of the surface micro relief and the absence of defects
such as shrinkage pores, non-melting, as well as a minimum
number of inclusions.

Keywords: electron beam surfacing, TigAl;V, technologi-
cal parameters, raster microscopy, surface roughness.
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This paper considers the influence of the technology
to finish and strengthen compressor blade tips made of
EP718-ID alloy on the characteristics of the surface quality,
surface layer, and bearing capacity. Taking into consider-
ation the special role of the finishing-strengthening treat-
ment in the formation of the quality of the surface layer,
various options for blade tip processing were investigated.
The blade tips were shaped by high-speed line milling. The
finishing-strengthening stage of tip machining included man-
ual polishing and ultrasonic hardening operations with steel
balls in various combinations.

The basic regularities have been established in the for-
mation of the roughness of tip surfaces, the maximum height
of micro-irregularities, the surface microhardness, and the
propagation depth of the hardened layer, depending on
the combination of finishing-strengthening machining tech-
niques. The results of tests are given for multi-cycle fatigue
of blade batches treated according to various variants of the
technological process. The efficiency of polishing the surface
of the tip after strengthening treatment has been established.
To restore the quality characteristics of the surface layer after
polishing, it is proposed to perform repeated strengthening
treatment. It is shown that the use of double deformation
hardening technology with intermediate polishing at the
finishing-strengthening stage of blade manufacturing makes
it possible to increase the endurance limit from 320 MPa
to 400 MPa while increasing durability. Technology for the
finishing-strengthening stage of machining blades made from
nickel alloys, characterized by significant viscosity, has been
devised. It is shown that based on the criteria of minimum la-
bor intensity of machining and maximum endurance of blades,
it is effective to use double deformation hardening with steel
balls in an ultrasonic field with intermediate polishing,

Keywords: compressor blades, heat-resistant alloy, sur-
face layer, finishing-strengthening processing, double hard-
ening, endurance limit.
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This paper reports a study into features of the forma-
tion of structures of permanent butt joints of plates with
a thickness of 1.5 mm made from the high-strength alumi-
num alloy 7075 of the Al-Zn-Mg-Cu system. Welding by
melting these joints was performed using three techniques:
laser, microplasma, and hybrid laser-microplasma. To im-
plement the latter two, a compressed arc on a multipolar
asymmetric current was used. The purpose of the research
was to establish the tendency to the formation of characte-
ristic defects and the possibility of their elimination. It has
been determined that during laser welding a small (~5 %)
volumetric fraction of defects in the form of pores is formed,
residual welding deformations are minimized. There is a
decrease in the hardness of the melted metal by 15 % with
a simultaneous increase in the hardness of the heat-affected
zone (HAZ) by 8..12 % relative to the base metal. In the
melted metal, cavities up to 100 pm in size are formed,
which are the center of the origin of hot cracks with a length
of 25-30 pm. There are oxide inclusions in the root part of
the seam. With microplasma welding, the volume fraction of
defects of the melted metal in the form of pores with a size
of 10...105 um increases (up to 25 %). The hardness of the
melted metal is reduced by 30 % with the hardness of the
HAZ metal close to the base metal. In laser-microplasma
welding, the volumetric fraction of defects of the melted
metal in the form of pores with a size of 15...25 pm is re-
duced to 5 %. The hardness of the melted metal is reduced
by 15...20 % with the hardness of the HAZ metal close to
the base metal. In the lower part of the melted metal, ca-
vities of ~100 um are formed. No microcracks were found in
the seam metal. Analysis of the research results showed the
advantage of the laser-microplasma technique. This method
reduces the use of laser energy by 40...50 %, the lifetime of
the welding pool (0.03...0.05 s) approaches laser welding, it
eliminates the danger of burnout of alloying elements.

Keywords: high-strength alloy 7075, laser welding, mi-
croplasma welding, laser-microplasma welding, metal grains,
chemical composition.
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Mechanical properties and thermal conductivity of ep-
oxy composites reinforced with recycled clamshell container
waste as a micro filler (RCCF) were studied. The studies
have been carried out to identify the influence of the two
variables, the heating time periods (HT) within the range
of 2, 4, 6 min., and wt % within the range of 1 %, 2 %, 4 %
of recycled clamshell container waste that has been used as
a reinforcing filler of epoxy composites. Recycling polyure-
thane waste aims to control and maintain a pollution-free en-
vironment, which is currently considered a difficult issue in
addition to achieving low-cost aspects in preparing the com-
posites. According to the method of no-combustion heating,
the clamshell waste was converted from the natural plastic
state into solids that were later made into 75 um micro filler
by grinding. Composites were ranked using grey relational
analysis (GRA). The effect of each control parameter on re-
sponse variables was analyzed by the Taguchi method. Using
MINITAB 19 software, regression equations were obtained
for each variable of mechanical properties and thermal con-
ductivity to predict the properties of epoxy composites. The
results of the addition of recycled clamshell container waste
to epoxy resin show an improvement in the mechanical prop-
erties and thermal conductivity of the composites. The opti-
mal value of the two factors was at HT2wt2, i.e. HT and wt %

of 4 min and 2 %, respectively. The optimization values for
the bending strength, impact strength, tensile strength, stiff-
ness and thermal conductivity are 68.2 MPa, 10.348 k] /m?,
21.08 MPa, 80 Shore D and 0.504 W,/m-C°, respectively.
The proposed Taguchi methodology based on grey relational
analysis has been shown to be effective in solving multi-fea-
ture decision-making problems.

Keywords: recycling polyurethane/clamshell waste, me-
chanical properties, thermal conductivity, Taguchi method.
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BUSABJIEHHA OCOBJIUBOCTEN CTPYKTYPHO-®A30BUX ITEPETBOPEHD ITPU IEPEPOBI(I TEXHOTEHHIX
METAJIYPTIMHUX BIZIXO/IB 3 BMICTOM TYTOILVIABKUX EJIEMEHTIB (c. 6-11)

B. O. Bosox, A. M. IToasikos, M. M. SIMmmuncokuii, 1. B. JIyk’sanenko, A. M. Anapees, B. M. Ilumo6au, I. II. Ilequenko, T. C. Yopna,
T. O. Binbko, A. 1. [I3106a

Jlocripkeno ocobamuBocTi (hasoBOro cKaaay Ta MiKpOCTPYKTYPH JIETYIOUOTO CILIABY, SKUii OTPUMAHO 3 BAKOPUCTAHHAM BiIHOBJIIOBAIBHOT
MJIaBKM OKCHUAHUX TEXHOTEHHUX BiAXOMiB. Ile HeoOXiHO /s BUSHAUEHHST TEXHOJIOTIYHUX MOKA3HUKIB, M0 3a0€3IIeUy0Th MiBUIIEHHS CTY-
TMeHsT BUJLYYeHHS JIENYIOUMX eIeMEeHTIB ITi/l Yac mepepobKH TeXHOIeHHOT CUPOBMHU Ta TIPH HOJAJIbIIOMY BUKOPHCTAHHI JIErYI04Oro MaTepiaiy.
Busnaueno, mo B crasi npu crissigHomenHi Si:C B mmxti 0,11 haszoBuil ckia/ mepeBaskHO CKJIJABCsl 3 TBEPIOTO PO3UMHY €JIeMEHTIB
B 0-Fe, a takosx kap6iniB FesC ta FesW3C. Ipu crissignomennax Si:C B muxri 0,28 Ta 0,52 3 pa3om i3 TBEpMM PO3UMHOM eJieMeHTiB B o-Fe
masu mposiB FegSiyC, FesSis ta FeSiC, FeSiy Binnosigxo. MikpocTpyKTypa cIJIaBy MaJia YiTKWil MPOSIB IEeKiTbKoX (a3 3 pi3HUM BMiCTOM
Jeryounx enemenTis. 3mina crigsignomenns Si:C B mmxri 3 0,11 10 0,28 Ta 0,52 npusBoAMIa 10 30LIBIIEHHS B IOCTI/UKEHUX IITTHKAX 3a-
JIMIITKOBOTO BMicTy kpemHiio (% mac.) 3 0,00—0,25 no 0,12—1,79 ta 0,20—2,11 Bignosiauo. [Ipu iibomy BmicT Byrieitio (% Mac.) B JOCiIZKEHUX
missiHKax aminioBasest 3 0,25-2,12 10 0,24-2,52 ta 0,45—2,68 BinosizaHo. BMict jieryiounx eeMeHTiB y A0CTI/UKEHNX [IISTHKAX 3MIHIOBABCS
B Mexkax (% mac.): W — 0,00-43,06, Mo — 0,00-32,72, V — 0,19-20,72, Cr — 0,69-33,94, Co — 0,00—3,96. AHasi3 pe3ysbraTiB 10CTizKEHD
CBIiIUUTB, 1110 Hai6iabII puitHsaTHIM criBBigHomeHHsM Si:C B muxTi € 0,52. B 1iboMy BUIIA/IKy CIIOCTEPIra€Thest IEBHUN BMICT 3aJIUIIIKOBOTO
KPEMHIIO Pa30M 3 BYTJIEIleM Y BUTJISI/I KapOOCUITIIIUIHNX Ta CHIIIUMAHUX 3'€Hatb, Taki MOKa3HUKH CIIaBy 3a0e3MeYyioTh I0CTATHIO BiTHOBHY
3/IaTHICTD CIIABY IPU BUKOPUCTAHHI. BiacTBOCTI cIyiaBy 03BOJISAIOTH 3aMiHUTH YACTUHY CTAHAAPTHUX (DEPOCIIABIB ITPY BUILIABII CTAJIEN,
10 HE MAIOTh KOPCTKUX OOMEKEHb 32 BYTJIEIIEM.

Kuro4oBi ciroBa: okainHa JIerOBaHUX CTasieil, OKCU/IHI TEXHOTeHHI Bi/[XO/IM, BiTHOBHA MJIABKA, PEHTTeHO()A30B1 OCIIIKEHHSI.
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BHU3HAYEHHA 3AJEKHOCTI CTPYKTYPH Zn-Al MOJABIMHO-IMAPOBHUX TJIPOKCU/IIB, IK MATPUIII JJIs1
IHTEPKAJIIOBAHH{ ®YHKIIIOHAJIbHUX AHIOHIB, BIJI YMOB CUHTE3Y (c. 12-20)

B. JI. KoBazenko, A. IO. Bopucenko, B. A. Korok, P. K. Hagees, B. B. Bepouupkuii, O. C. MeabHuk

[Moasiiino-maposi rigpokcuan, ocodanBo Zn-Al, € MIHHUME MaTPUIMK /s iHTEPKATIOBAHHS PI3HUME (DYHKIIOHAIBHUMU aHiOHAMU:
GapBHUKAMU, JIKapCLKUMHU 3aco0aMu, XapuoBUMU Jo0aBKamMu TOMIO. [IJis 1iecnpsMoBaHoi po3poOKU Ta ONTUMIZAIl TEXHOJIOTI CHHTEe3y
Zn-Al Tigpokcumis, iHTEpKaTbOBaHUX (DYHKIIOHATPHUMHU aHiOHaMW, OYB NOCTIKEHNH (a3oBUI CKJIal Ta KPUCTATIYHA CTPYKTypa 3pas-
kiB Zn-Al-nitparHoro noasiiiHo-maposoro rigpokcumy (Zn:Al=4:1), cunresoBaHux Tpu IMBUAKOCTAX Tofadi posunuis 0,8 i 1,6 1/rox,
pH=7,8,9, 101 ¢t=10, 20, 30, 40, 50 i 60 °C. MeTozom perrrenodhazoBoro anasisy moka3aHo, 1o BCi 3pa3ku, CAHTE30BaHi P PI3HUX TeMIIe-
parypax, pH ta mBuakoctsx nogadi posuniy, € Zn-Al TTIT i3 kpucramiunoio permitkoio o-Zn(OH), cepenboi KpuctaniaHocTi, i3 10MIlIKo0
okcuiHol dasu 3 penritkoro ZnO. Ha 3amexHOCTI po3Mipy KPUCTAIITY 3paska Bijl TeMIeparypu cuHTesy GyJIo BUOKPEMIICHO TPH [iJISTHKU:
10-20 °C, 30-50 °C i 60 °C, B Meskax sSIKMX IiIBUIIEHHS] TEMIIEPATYPH TIPU3BOJNTH JI0 TiABUIIEHHS] KPUCTAMIYHOCTI. BrcoBieHo rinoresy
1I0/10 3MiHK MexaHizmy abo kineruku dopmysanus ITHIT npu temneparypax 30 °C i 60 °C. ITigsuimenns pH cunresy i mBuakocti mogadi
PO3YKHIB IIPU3BOMTH 10 301TbIIEHHS KPUCTATIYHOCTI.

[IpoBeero peTpoceKTUBHIUI TOPIBHAIBHUI aHai3 (hazoBOTo CKIALY Ta KPUCTAIIYHOT CTPYKTYpH 3paskiB Zn-Al-nitpataux i Zn-Al-tpu-
nonidocdaraux (Taprpasun abo Orange Yellow S) TTIIIT. BusiiieHo, 10 MpU BUKOPUCTAHHI BEJUKUX Ta GaraTo3apsagHux GyHKI[IOHATbHUX
amioHiB BiOyBa€eThCs CyTTEBA a/ACcOPOIlis Ha 3apojKax ocajy Ta yCKJIajHeHa inTepkassiis. B pesyibrari hopMyeTbest HU3bKa KpUCTATiY-
nictb (Taprpasun-anion) abo BigdyBaecTbes posnas sHauroi yactku [T xo oxenay (tpunosidocedar- ta Orange Yellow S anionw).

Kimouosi cioBa: Zn-Al moasiiiHo-1mapoBuil TiIpOKCH/, KPUCTATIIHICTD, IHTEPKATIOBAHHS, HITPAT, pEHTTeHO(A30BHil aHaTI3.
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BU3HAYEHHS BIINBY ITAPAMETPIB TEXHOJIOTTYHOTI'O ITPOLECY EJIEKTPOHHO-ITIPOMEHEBOI'O
HAIIJIABJIEHHA HA AKICHI IIOKA3HUKMH (c. 21-30)

B. A. Marsiituyk, B. M. Hecrepeunxos, O. M. Bepanikosa

B crarTi npezcraBiaeno po3pobIieHy TeXHOJIOrI0 Ta 061aiHaHH /Il BATOTOBJIeHHs1 MeTogamu 3D ApyKy jeTaseil i BysiiB i3 3a3zaseriinb
TIPOTHO30BAHMMH BJIACTUBOCTAMMU. B OCHOBI TEXHOJIOTIi JIEKUTH 3aCTOCYBAHHS ITyYKa €JI€KTPOHIB BICOKOI OTYKHOCTI /7T CTIJIABJICHHST MeTa-
JIEBOTO MOPOIIKY Y BAKYYMHINl KaMepi 3 yTBOPEHHSIM MOCIIOBHUX IIAPIB, sIKi TIOBTOPIOIOTH KOHTYpU poBoi Moei BUpoOy.

OG6’€KTOM JIOCIII/IKEHD € TIPOIeC HaIIaBJIeHHs BUPOOiB 3 TTOPOIIKY THTaHOBOTO ciiiaBy TigAl;V. Mera — BU3HauYeHHS ONTUMAIBHUX pe-
SKMMIB HAILIABJICHHSA Ha OCHOBI BUsIBJICHHS BIUIMBY apaMeTpiB Mpolecy Ha SKiCHI TIOKa3HUKU BUPOOIB.

B pesyasraTi oCiUKeHb TIPOAHATI30BAHO BILUIMB TEXHOJIOTIYHUX ITapaMeTpiB Ha BIAaCTHBOCTI BIpoOiB. BusHauena ontumasbHa rycTHHA
eneprii mpomens 44,5 JIxx/MM®. 3a pesyssTaTaMu OCTiIKEHb HAAPYKOBAHO 25 eKCIepUMeHTANBHUX 3pasKiB. BUKOpHCTAHO TPH pesKki-
mu mBugKocti npomenst: 270, 540 ta 780 mm/c. [ljisi KOKHOTO PEKUMY 3MIHIOBAIM CTPYM AnHamivHoro ¢okycysanus Big —1,2 go 1,27 A
3 KpokoM 6iist 0,3 A.

TIpoBeaeno aeranbhi goc/iasKenHs BUpo6iB. MeToJ0M PacTpoBOIl €JIEKTPOHHOI MIKPOCKOIIT BUBYEHO MOPMOJIOTio OBEPXOHD 3Pas3KiB
B JICKITTBKOX 30HAX, a caMe y IeHTPAIbHIN 30Hi Ta 110 KOHTYPY, BCTAHOBJIEHO TIapaMeTpH IOPCTKOCTI MiKpopebedy MOBEpXOHb, HasSBHICTD
nedextiB (0P, HecIIaBieHb, MIKPOHEPIBHOCTEH, BKJIIOYEHD). BeTaHoBIEHO, 10 BUPOOM XapaKTePU3YIOThCs MEPEBAYKHO OXHOPIAHIM



Mikpoperbedom npodimio. CTpyKTypa TOBEPXOHbB, MO (GOPMYETHCS Y PI3HUX 30HAX B 3aJE€KHOCTI Bi/l TEXHOJIOTIYHUX PEKUMIB, BiIpi3HsI-
€ThCs 32 CBOEIO MOP(hOIIorieto. BeTaHOB/ICHO PesKMME HAILTABJIEHHS, SIKi MAIOTh [IPAKTHYHE 3aCTOCYBAHHS: IIBU/KICTb 1poMeHio 780 Mm/c;
noTyskHicTb 675 Br; crpym aunamiunoro gokycysanns Big —1,2 10 0 A. Tle 3abesrieuye MiHiMaabHi mapaMeTpu MiKpopebedy MoBEepXOHb Ta
BiJICYTHICTD /iepeKTiB: yca/JOuHUX 110, HECIJIABJICHb, & TAKOXK MiHIMAJIbHY KiJIbKiCTh BKJIIOUEHb.

Kimo4oBi ciroBa: esiekTponHo-TipoMeneBe Hariasientst, TigAl,V, Texmomoriuni mapameTpn, pacTpoBa MiKpPOCKOTIiS, IOPCTKICTD TIOBEPXHI.
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MIJIBUIEHHS EGEKTUBHOCTI 03/[0BJIIOBAJIbHO-3MIIIHIOBAJIBHOT OBPOBKU JIOIIATOK TA3OTYPBIHHUX
JIBUTYHIB (c. 31-37)

II. B. lTagxenxo, E. B. Konapariok, 0. 1. Top6a, €. B. Bumnenoabckuii, /. M. Crenanos

JTOCJIi/KEHO BIIMB TEXHOJIOTIH 0306/110BaIbHO-3MII[HIOBAILHOT 06pOOKH Tepa Jlonatok Komipecopa 3i civraBy EIT718-1/1 na xapakre-
PUCTHKH SIKOCTi TIOBEPXHi, TOBEPXHEBOTO Iapy Ta HECYYol 3/aTHOCTI. BpaxoByioun 0cobmBY poJib 03106 T10BATbHO-3MIITHIOBATEHOT 06pOOKU
y GopMyBaHHI AKOCTI MOBEPXHEBOTO MIAPY AOCJIZKEHO Pi3HI BapiaHTH TeXHOJIOTIi 060pobKHU mepa jonaTok. [Tepo onatok hopMOyTBOPIOBAIN
BUCOKOIIBHUAKICHIM PSIIKOBUM (pesepyBarusam. Q3106 10BaTbHO-3MIIIHIOBAIBHIN eTalr 06po6KHI Trepa BKITIOUAB OTepariii pyJHOro TOJipy-
BaHHs Ta YJILTPa3ByKOBOIO 3MIIHEHHS CTAJEeBUMU KyJbKaMU y Pi3HUX KoMOiHailigax. BeranoBieHo ocHOBHI 3aKOHOMIPHOCTI (hopMyBaHHS
IIOPCTKOCT] TTOBEPXOHD MEPA, MAKCHMAIBHOI BUCOTH MiKPOHEPIBHOCTET, MIKPOTBEP/IOCTI MOBEPXHI Ta TIINOMHI MONTIPEHHS 3MIITHEHOTO Tapy
3aJIeKHO Bil KOMOiHAIT 03106 0BATbHO-3MIITHIOBAIBHIX MeTO/IiB 060poOKi. HaBemeHo pesysbratit BUIPoGYBaHb Ha GaraTOIMKIOBY BTOMY
HapTiil Jomatok, 0OpoOIEHNX 3a PISHUMU BapiaHTaMK TEXHOJIOTIYHUX MPOTECiB. BeTaHOBIEHO eheKTUBHICTD MOJTIPYBaHHs MOBEPXHI mepa
THCJIsT 3MITTHIOBATBHOT 06p0OKH. JI7IsT BiTHOBIEHHST XapaKTEPUCTUK SIKOCT] OBEPXHEBOTO IMapy MiCJIsT MO PYyBaHHsI 3alIPOIIOHOBAHO BUKOHY-
BaTHU MOBTOPHY 3MilHIOBAIbHY 06pOOKY. TToKa3aHo, M0 3aCTOCYBAHHS Ha 03100JI0BATBHO-3MIIHIOBAILHOMY €Talll BUTOTOBJIEHHS JIOTIATOK
TEXHOJIOTI] TOABIHOTO AehopMaIiiftHOTO 3MIITHEHHST 3 TPOMIPKHUM TOJIPYBAHHAM /I03BOJISIE M/ABUINATH MeXXy BuTpuBasocti 3 320 MIla
110 400 MITa npu ofHOYaCHOMY MiBUIIEHH] 10BroBiYHOCTI. PO3P06JIEHO TEXHOMOTIIO 03100/ TI0BAIBHO-3MII[HIOBAJIBHOTO eTairy 06poOKHM JioTa-
TOK 3 HIKEJIEBHX CIUIABIB, sIKi BIIPI3HAIOTHCST 3HAUHOIO B'si3KicTio. [Tokasano, 110, BUXO/sTYM 3 KPUTEPIiB MiHIMAIbHOT TPYIOMICTKOCTI 00POOKI
Ta MaKCHMAJIbHOI BUTPHUBAJIOCTI JIONATOK, eeKTUBHUM € 3aCTOCYBaHHS IO/BIITHOTO Aed)OpMalliiiHOTO 3MII[HEHHS CTaJeBUMHU KyJIbKaMn
B YJILTPa3ByKOBOMY I10J1i 3 IIPOMIsKHUM I1OJIipDyBaHHSM.

KiiouoBi caoBa: Jonatkiu KOMIPECOpa, sKapoOMIIHUIL CIIJIaB, TIOBEPXHEBUIT Map, 03100/ 10BaIbHO-3MII[HIOBaIbHA 00pOOKa, Mo/BiiiHe
3MiIHeHHS, TPAHUIIS BUTPUBAJIOCTI.
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MOPIBHAHHSA OCOBJUBOCTEN ®OPMYBAHHA 3’€THAHD AJTIOMIHIEBOTO CIIJIABA 7075 (Al-Zn-Mg-Cu)
JIASEPHUM, MIKPOIIJIASBMOBHUM TA JIASEPHO-MIKPOILJTIASBMOBUM 3BAPIOBAHHSIM (c. 38-47)

B. M. Kop:xuk, B. 10. Xackin, A. A. Ipuniok, C. L. Ileremenko, B. B. Keacuuupskuii, H. M. @Diaiaxo, O. M. Bepauikoga,
€. B. Luisamenxko, B. O. Ilepeupkuii, Yuhui Yao

Ilocigkeno ocobamBocTi (hOPMyBaHHS CTPYKTYP HEPO3'€MHHMX CTHMKOBUX 3'€HAHb IUIACTHH TOBIIMHOW 1,5 MM i3 BHCOKOMII[HOTO
amominieBoro criaBy 7075 cucremu Al-Zn-Mg-Cu. 3BapioBaHHsl IUIaBJEHHSAM IIMX 3'€IHAHb BUKOHYBAJIN TPhOMa CIIOCOOAMI: JIa3ePHIM,
MIKPOILIa3MOBHUM Ta TOPUAHUM JIa3ePHO-MiKpOTIasMoBuM. [liis peasisaliii [BOX OCTaHHIX 3aCTOCOBYBAJIM CTHUCIY JYTY HA Pi3HOIOJISPHO-
MY aCUMETPUYHOMY CcTpyMi. MeToto fociiikeHb 0yJI0 BCTAaHOBJICHHS CXUIBHOCTI 10 YTBOPEHHSI XapaKTepHUX Ae(peKTiB Ta MOKIUBOCTI iX
yCyHeHHs1. BusHaueHo, 110 TIpu JIla3epHOMY 3BaptoBaHHi hopMyeThest Masia (~5 %) 06’eMHa yacTka 1edeKTiB y BUTIISAL 0P, MiHIMIZYIOThCS
3aJIMIIKOBI 3BapIoBasibHi sechopmaitii. CriocTepiracThest 3HUKEHHS TBEPOCT] MEPEIUIaBIeHOro MeTary Ha 15 % 3 0HOYaCHUM I IBUIIIEHHSIM
TBepaocti 3ouu Tepmivnoro BimBy(3TB) na 8...12 % BignocHo ocHoBHOTO MeTamy. B neperuiaBieHoMy MeTasti yTBOPIOIOTHCS TIOPOKHIHI
poamipom 10 100 MKM, SIKi € [EHTPOM 3aPOKEHHSI TapsAunX TPIH H0BKUHOW0 25...30 MkM. CrocTepiraioTbest OKCHJIHI BKIIOYEHHS B KO-
pereBiii yactuui urBa. [Ipr MiKpomIasMoBOMY 3BapioBamHi MiABUITYEThCS (10 25 %) 00’'eMia JacTKa IeheKTiB MePEemIaBIenoro MeTany
y Burssiai mop poamipom 10..105 MxM. 3HUKYETBCsT TBEPAICTD MeperiaBienoro Merany Ha 30 %npu tBepaocti Metany 3TB 6iusbkoi 10
OCHOBHOTO MeTalry. [Ipu sa3epHO-MiKPOILIa3MOBOMY 3BapioBaHHi 06’eéMHa yacTKa Ae(eKTiB meperniaBieHoro MeTaay y BUTISI/ TT0p PO3Mi-
pom 15...25 MKM 3HUKYETBCS 10 ~5 %. TBEpicTh meperiaBieHoro MeTany 3HIKyeTbest Ha 15..20 % mpu Beppocti Metany 3TB 6im3bkoi
JI0 OCHOBHOTO MeTasty. B HIKHI 4acTHHI [eperiaBIeHoro MeTany yTBOPIooThes HoposkHIHN ~100 MkM. MikpoTpilnHn y MeTasi 1nBa He
BUsIBJICHI. AHAJI3 Pe3yJIbTaTiB MOC/I/PKEHb TIOKa3aB MepeBary JiasepHo-MiKporiasMoBoro croco0y. Lleil crnocib 3MeHIye BUKOPUCTaHHS
nasepHoi eHeprii Ha 40...50 %, yac icuyBanHs 3BaproBanbhoi BarHU (0,03...0,05 ¢) HAGMMIKYETHCS [0 JTA3EPHOTO 3BAPIOBAHHS, YCYBAETHCS
HebesIeKa BUTOPSIHHS JIETYIOUNX €JIeMEHTIB.

KiiouoBi cioBa: Briicokominnuii ciiaB 7075, azepre 3BapioBatHsi, MiKpOILIa3MOBE 3BapPIOBAHHSI, JIa3ePHO-MiKPOILJIA3MOBE 3BAPIOBAHHSI,
3epHa MeTauly, XIMIYHUI CKIIaL.
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OIITUMIBAIIIS MEXAHIYHUX BJACTUBOCTEI ENOKCUTHUX KOMIIO3UTIB 3 MIKPOHAITOBHIOBAYEM
3 MIEPEPOBJIEHUX MOJITYPETAHOBUX BIZIXO/IB 3 BUKOPUCTAHHSAM CIPOTO PEJIAIIAHOTO AHAJI3Y
I METOY TATVUI (C. 48-58)

Salwa A. Abed, Ahmad A. Khalaf, Hayder Mohammed Mnati, Muammel M. Hanon
JlociisKeHo MexaHiuHi BJIaCTUBOCTI Ta TEIIONPOBIAHICTD CIOKCUAHUX KOMIIO3UTIB, apMOBAHUX MIKPOHANOBHIOBAYEM 3 MEepepodIeHUX

BizxoniB xonTeitHepiB-poskaaauok (RCCF). IIpoBeneno mocmimkeHHs Ay BU3HAYEHHST BIVIUBY JBOX 3MIHHEX, a caMme dyacy Harpiy (HT)
B Mianasoni 2, 4, 6 xB. Ta Mac. % B mianaszoni 1 %, 2 %, 4 % nepepobJeHnuX BiIXOiB KOHTeiHEePiB-PO3KIaJauoK, 110 BAKOPUCTOBYBAIMCS B AKOCTI



apMyI0Y0ro HAMOBHIOBAYA EMOKCUAHNX KOMIO3UTIB. [Tlepepobka mosiypeTaHoBUX BiIXO/IiB CIIPSIMOBAHA Ha KOHTPOJIb Ta MIATPUMKY €KOJIOTid-
HO YHCTOTO HAaBKOJIMIITHBOTO CEPEOBHIIA, 110 B AHNI Yac BBAYKAETHCS CKJIAIHUM 3aB/IaHHIM Ha /I0/1auy /10 3HNKEHHS] BUTPAT IIPH OTPUMAaHHI
KOMIIO3UTIB. Y BIAMOBIAHOCTI 3 METOAOM HarpiBaHHst Ge3 TOPiHHS BiXOAN KOHTEHHePiB-PO3KIaa40K Oy repeBe/ieHi 3 MPUPOAHOTo T1J1ac-
TUYHOTO CTaHY B TBEP/i PEYOBUHU, 3 IKUX MOTIM OTPUMYIOTh MIKDOHAMIOBHIOBAY PO3MIPOM 75 MKM HIJIsIXOM noapibHenHs. Kommosuru Gyiu
kaacudikoBaHi 3a 10MOMOTOIO ciporo pessmiiinoro anamisy (GRA). Merogom Tarydi 6ysio mpoaHasizoBaHo BILIUB KOKHOTO KOHTPOJIBHOTO
napamerpa Ha 3MiHHI BiATyKy. 3a goromoroio rporpamuoro sabesmnedenns MINITAB 19, 6yau orpuMani piBHAHHS perpecii st KOKHOT 3MiH-
HOI MEXaHIYHUX BJIACTUBOCTENI i TEILTTIOPOBIIHOCTI /1715t TIPOTHO3YBAHHST BIACTUBOCTEN EIIOKCHIHUX KOMITO3UTIB. 32 Pe3yJIbTaTaMu 10/[aBaHHs
TepepodIeHIX BiZIXO/IiB KOHTEHHEPiB-PO3KIAIAYOK 10 €TIOKCHIHOT CMOJTH TIOKA3aHO MOKPAIIEHHsI MEXaHITHITX BIACTHBOCTEH 1 TETTOMPOBI-
HoCTI KoMIT03uTiB. OnTrMasibHe 3HaYeHHs JBOX (hakTopiB ckiaano HT2wt2, ro6ro HT i mac. % 4 xB Ta 2 % BifloBijiHO. 3HAYEHHS OTITUMi-
3aIMii 71 MIITHOCTI Ha BUTHH, yIAPHOI B’SI3KOCTI, MIITHOCTI Ha PO3TSIT, SKOPCTKOCTI 1 TETIONPOBIAHOCTI cKaafaioTh 68,2 MIla, 10,348 K[[)K/Mz,
21,08 MIla, 80 o IIopy D i 0,504 Bt/m-C° Bignosiguo. Bysio nokasato, 1o 3ampornonoBanuii Mmetos Tarydi, 3acHoBaHUil Ha cipoMy pesistitiii-
HOMY aHai3i, ebeKTHBHUI IpH BUpilIeHH] GaraTOKpUTEPiaIbHIX 3aB/IaHb IPUITHSTTS PillleHb.

KiouoBi ciioBa: riepepo6Kka Bifixo1iB mosiyperany /KoHTeiiHepiB-PO3KIa[ad0K, MeXaHiuHi BJIACTHBOCTI, TEIJIOPOBIAHICTD, MeTo 1 Taryyi.



