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The object of this study is structural formation during the
surfacing of steel (iron) on titanium with plasma-sprayed coatings
to obtain a butt connection of titanium-steel bimetallic plates.
The task to be solved was to devise a technology for applying a
barrier layer between titanium and steel to obtain a defect-free
butt joint of the edges of bimetallic sheets of carbon steel, clad
with a layer of titanium, under conditions of arc or plasma sur-
facing of carbon steel on titanium. The application of the barrier
layer was carried out by plasma spraying of steel wire or iron

powder. In this case, a coating with a thickness of 150...750 um
was applied on Grade?2 titanium, on which 1-2 mm thick layers
of materials similar to the sprayed ones were deposited by arc
and plasma deposition. It was established that during spraying
with subsequent surfacing of steel wire or iron powder, the main
technological factors for eliminating cracks in the resulting com-
pound are the thickness of the sprayed coating and the amount of
linear surfacing energy. The thickness of the sprayed coating was
selected (at least 400...600 microns) followed by plasma surfacing
of ER70S-6 steel wire with a diameter of 1.0 mm or CNPC-Fe200
iron powder with unit energy up to ~200...250 J/mm. A defect-
free transition layer from titanium to steel was obtained. It is a
continuous layer with a thickness of 50—60 microns, consisting of
intermetalides FeTi and FeTis, as well as a B-phase titanium with
an enhanced iron content, which retains certain ductility without
cracks and other defects. With the help of the devised approach
for connecting titanium-steel bimetallic edges, it is planned to
manufacture seam bimetallic pipes for main pipelines to transport
oil and gas raw materials extracted from wells.

Keywords: titanium — steel bimetal, multi-pass welding, bar-
rier layer, intermetallide phases, section boundary.
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To provide the quality of the surface layer and improve opera-
tional properties, a combined laser-ultrasonic surface hardening
and finishing technology of steel products is proposed. This work
is devoted to determining the range of rational parameters of laser
heat treatment and ultrasonic impact treatment for enhancing the
complex hardening process of AIST 1045 steel and AIST D2 steel.
Laser surface transformation hardening was carried out with a
constant temperature strategy using a fiber laser and scanning
optics at a heating temperature of 1200—1,300 °C and a process-
ing speed of 40—140 mm/min. Ultrasonic surface hardening and
finishing were performed on technological equipment with an
amplitude of ultrasonic vibration of 18 um and a load of the ul-
trasonic tool of 50 N. The ultrasonic treatment duration varied
from 60 to 180 s. The results showed that laser-ultrasonic treat-
ment leads to an increase in the hardening intensity by more than
200 %, forming a hardening depth of 200-440 pm. Combined
treatment leads to a significant increase in wear resistance due
to the formation of ultrafine-grained martensitic microstructure
with hardness (58—60 HRCs) in the near-surface layer. The com-
bined laser-ultrasonic hardening process control algorithm for
surface treatment of structural and tool steels is proposed, limit-
ing the heating temperature, the duration of laser (ultrasonic)
exposure, and the vibration amplitudes of the ultrasonic horn.
Laser-ultrasonic treatment will allow the formation of a surface
layer with a given set of properties, providing increased wear and
corrosion resistance. The developed technology can be used for
surface hardening and finishing of large-sized steel products in the
mechanical engineering industry.

Keywords: laser-ultrasonic treatment, AIST 1045 steel, AISI D2
steel, surface hardening.
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of a set of properties for efficient energy transfer of material. Tt is
shown that the mean-enthalpy media have a harmonious ratio of
temperature and enthalpy and could provide a change in the en-
ergy state of the processed material with maximum efficiency. It is
established that the most universal set of properties is demonstrat-
ed by the medium enthalpy plasma of the N-O-C-H system. The
use of mixtures of air with hydrocarbons for its generation makes
it possible to reach the average mass temperature of (5...7)-10% K
and change the oxidative-reducing potential of the plasma me-
dium over a wide range. Given this, heat treatment is possible
with maximum preservation of the original composition of the
material. Experimental studies of plasma flows of the N-O-C-H
system confirmed the presence of reducing components capable
of binding oxygen to air that is sucked into the jet. On rich mix-
tures, the oxygen content in the jet at a distance of 100 mm does
not exceed 5 %.

The positive effect of combined energy input into plasma-
forming substance on the process of generation and formation of
plasma jet has been proven. The use of energy of different physical
nature makes it possible to maintain the local energy parameters
of the plasma flow during material processing. This is due to the
release of additional heat as a result of the interaction of plasma
and plasma components with ambient air. The use of plasma of the
N-O-C-H system in surface engineering technologies could expand
the range of processed materials and reduce the operating costs of
the process.

Keywords: plasma-forming substance, plasma of the N-O-C-H
system, reducing components of plasma, oxidative-reducing potential.
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This study aims to determine the effect of high temperature on
the fatigue life of AA7075-Al,O3 nanocomposites (6 wt % AlyO3)
fabricated by stir casting. The research problem is to determine the
durability, fatigue resistance, and mechanical properties of the nano-
composite under constant and variable loading conditions at elevated
temperatures, as well as to identify changes in its behavior due to
exposure to high temperatures. The results show that higher tempera-
tures have a big effect on the nanocomposite’s fatigue performance
under both loading conditions. When the material was tested at a
high temperature (150 °C) with an extra 6 wt % Al,Os, the ultimate
tensile strength and yield stress both went up by 16 % and 15.7 %,
respectively. Its fatigue life was also successfully tested under both
variable and constant amplitude load conditions. The interpretation
of the results suggests that the changes in the microstructure of the
nanocomposite material at elevated temperatures lead to an increase
in dislocation density and grain size, resulting in an improvement in
its mechanical properties. The findings can be utilized to optimize the
nanocomposite fabrication process and enhance its fatigue resistance
at high temperatures. In addition, the results can be used to enhance
the design of aerospace components and high-temperature engines
that require materials with excellent fatigue resistance at elevated
temperatures. In summary, the investigation of the effect of high
temperature on the constant and variable fatigue lives of AA7075-
Al,O3 nanocomposite provides valuable insight into the material’s
mechanical properties. The findings contribute to the development of
materials that can withstand high-temperature conditions, which has
implications for a variety of industries.

Keywords: AA7075, ceramic particles AlyO3, mechanical prop-
erties, fatigue characterizations, high temperature.
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This paper reports the analysis of modern technologies for
the production of titanium from oxide raw materials. It has been
established that current industrial methods for producing titanium
require the use of carbon as a reducing agent and, accordingly, can-
not decrease carbon emissions without changing the technology.
That is why devising a technology for producing titanium with a
reduction in emissions of carbon components is a relevant task. So,
the object of research is the technology of obtaining titanium from
its oxide without the use of carbon components. It was found that
an integrated approach to the preparation of raw materials and the
separation of reduction processes with the successive use of two
types of reducing agents — magnesium and calcium, made it pos-
sible to create an effective process for producing titanium without
the use of carbon reducing agents. The influence of calcium and
magnesium chlorides as promoters of the reduction process was
revealed. Experimental studies have established that the shape and
density of raw materials significantly affect the efficiency of the
reduction process by streamlining the reducing agent flows and re-
action products in the furnace charge. The established regularities
made it possible to improve the process of reduction of titanium ox-
ide to obtain samples of titanium powders with an oxygen content
of 0.17 %, which corresponds to international standards for tita-
nium alloys and powders. Additional plasma treatment made it pos-
sible to obtain materials that were suitable for additive processes
in all respects. A systematic approach to the utilization of reaction
products made it possible to devise a technological scheme in which
all possible waste is either returned to the technological process af-
ter treatment or processed into marketable products. Based on the
results of the study, a technological scheme for obtaining powders
of titanium alloys from titanium oxide by complex reduction in two
stages — magnesium and calcium — was developed. The proposed
scheme involves standard metallurgical processes and is brought to
standard processes and equipment of metallurgical enterprises and
chemical industry.

In terms of practical significance, the results of this work
could be used in the development of industrial technology to
produce titanium from titanium dioxide without the use of carbon
components.

Keywords: titanium powders, titanium dioxide, dendrite, tita-
nium deoxidation, carbon footprint, reduction.
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Multilayered Armor System (MAS) is being extensively studied
around the world for its ability to retain ceramic fragmentation after
a collision occurs. MAS consist of a ceramic layer placed at the front
and supported by a composite layer of ramie-fiber-reinforced epoxy
resin. Present study utilizes natural fibers of 50 % ramie fibers with
epoxy resin as the matrix and Silicon Carbide (SiC) ceramic as the
front panel. The ballistic testing in this study used 7.62x51 mm NA-
TO Ball projectile with a firing distance of 15 m from the bullet pan-
el. The velocity of projectile was detected using LIGHT SCREEN
B471 type. The aim of the study is to conclude the optimal thickness
of ramie fiber-epoxy and SiC ceramics MAS structure based on
experiments which can withstand 7.62 NATO ball bullet penetra-
tion. To achieve this aim, the following objectives are accomplished:
study the effect of SiC ceramic addition to ramie composite on BFS
and study the effect of SiC ceramic addition to ramie composite on
failure mode. Results show that the addition of the number of layers
of SiC increases resistance of ballistic MAS marked by a decrease in
the value of BFS clay. The 5SiC+10R is the optimal thickness in re-
sisting the penetration of 7.62x51 mm bullets with 12 mm BFS clay.
Failure phenomena found in this study were projectile fragments,
matrix cracks, radial cracks, impact points, and ceramic fragments.
Matrix crack formation appears on 5SiC+10R with mini deformation
in rear side. Phenomenon of ceramic fragmentation in the shot causes
the MAS structure to be damaged, so that the ramie fiber composite
layer will face the bullet directly if it is subjected to a second shot.
Ultra High Hardness Armor (UHHA) as first layer on the MAS
structure is an attractive option for further research.

Keywords: ballistic performance study, multilayered armor sys-
tem, SiC, ramie, back face signature.
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OCOBJIMBOCTI CTPYKTYPOYTBOPEHH ITPU HAIIJIABJIEHHI CTAJII (3AJII3A) HA TUTAH I3
MJIA3MOBO-HANIMJIEHUMU MOKPUTTAMMA B TEXHOJIOTTI OTPUMAHHS CTUKOBOTO 3’'€THAHHS
BIMETAJIEBUX IIJIACTHUH «TUTAH — CTAJIb» (c. 6-16)

B. M. Kop:xuk, B. 10. Xackin, O. B. Tanymak, /I. B. Crporonos, €. B. Inisimenko, H. M. ®@ianko, Chunfu Guo, A. A. Tpuniok,
C. I. Iexemenko, A. O. Axpomnn

OG6’€KT MOCIIKEHHST — CTPYKTYPOYTBOPEHHS [IPU HAILIABJICHHI CTasi (3a/1i3a) HA TUTAH i3 IJIAa3MOBO-HATIUJICHIMHU TOKPUTTSIMU JIJISA
OTPUMAHHSI CTHKOBOTO 3'€IHAHHS GiMeTaNeBHUX ITACTUH «THTaH — CTaab». [IpobsieMa, 110 BUPIIIyBaIacs, — CTBOPEHHSI TEXHOJIOTII Ha-
HeceHHs1 6ap €PHOTO MPOUIAPKY MiX THTAHOM i CTAJJIIO U1l OTPUMaHHs Ge31eeKTHOrO 3’ €IHAHHS BCTUK KPalloK GiMeTaliqHUX JUCTIB
BYTJIEIEBOI CTAJI, TIJIAKOBAHUX [IAPOM TUTAHY, B YMOBaX JyrOBOTO a0 MJIa3MOBOT0 HAILJIABJICHH ByTyelieBoi crasi Ha tutan. HaneceHms
6ap’epHOTO MPOIIAPKY BUKOHYBAIN METOAMH TIJIa3MOBOTO HANMJIEHHSI CTATEBOTO APOTY abo 3a1i3HOT0 mopoiky. [Ipu boMy HaHOCHIN
nokputTs ToBiuHOW 150...750 Mxm Ha TuTani Grade2, Ha sIKe HAIIABJSIM JYTOBUM Ta IJIA3MOBHUM HAILIABJICHHIM NIAPU TOBIIUHOWO
1-2 MM i3 MaTepiasiB, aHAJOTIYHUX HATUIEHUM. BCTaHOBJIEHO, 11O TIPU HAITUJIEHH] 13 TTOJabIINM HAILIABJIEHHSIM CTAJIEBOTO APOTY abo
3QJTi3HOTO MOPOIIKY, OCHOBHUMY TEXHOJIOTIYHUMY (haKTOPAMU YCYHEHHs TPIIIMH B OTPUMAHOMY 3 €/[HAHHI, € TOBIIMHA HAIIUJIEHOTO I10-
KPUTTsI Ta BeJIMYMHA TIOTOHHOI eHeprii Hamasienns. Iposeaeno migbip Topumnyu Hanuaenoro nokpurts (He menm 400..600 Mxm) i3
HACTYTHUM IJIa3MOBUM HaIJIaBJIeHHsM cTajeBoro apory ER70S-6 miamerpom 1.0 Mmm abo nopomiky 3ainiza CNPC-Fe200 npu norousii
eneprii 10 ~200...250 [Txx/Mm. Otpumano 6esnedexTHUi nepexigHuil map Big Tutany 10 crani. Bin sBase co600 CyIinbHIA TPOITapoK
toBuuHOoO 50—60 MKM, 1o ckiaanaetsest 3 inTepmertasniniB FeTi i FeTiy, a takox B-dbasu turany 3 migBUIEHIM BMIiCTOM 3aji3a, 1o
30epirae meBHy IIACTUYHICTD 6e3 TPimuH Ta iHmuxX AedeKTiB. 3a A0MOMOTOK PO3POBICHOTO MiAXOMY 3'€IHAHHS OiMETATeBUX KPaoK
«THTAH — CTaJb» IUIAHYETHCS BUTOTOBJIEHHS MOBHUX OiMeTaTeBUX TPyO MaricTpaabHUX TPYOOIPOBOIB /I TPAHCIOPTYBAHHS HATO-
BOI Ta razoBoi CUPOBUHM, BUAOOYTOI 31 CBEPITIOBUH.

Kitouogi cioBa: Gimetan TuTaH — CTasib, 6araTonpoxigHe 3BapoBaHHs, 6ap’€pHUIT TPOMIAPOK, iHTepMeTatiHi (hasu, TPaHUIS PO3/LTY.
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IOJIIIIIEHHS SIKOCTI HOBEPXHI CTAJIEBUX JIETAJIEN KOMBIHOBAHHM JIABEPHO-
VJbTPA3BYKOBUM OBPOBJIEHHSIM: AJITOPUTM BUSHAYEHHS TEXHOJIOTTYHIX [TAPAMETPIB
(c. 17-26)

I. A. Jlecuk, B. B. JIsxemenincokuii, B. M. Mopmok, Silvia Martinez, I1. B. Konzapames, Dariusz Grzesiak, 0. B. Kmounukos, Aitzol Lamikiz

Jlns 3abesnedertst sIKOCTI OBEPXHEBOrO 1IAPY Ta MiABUINEHHS EKCIUIyaTalilHUX BJIACTHBOCTEH, 3alIPOIOHOBAHO KOMGIHOBAaHY
TEXHOJIOTIIO JIa3ePHO-YJIBTPA3BYKOBOTO MTOBEPXHEBOTO 3MIIHEHHST Ta 03100JI0BaHHs cTageBUx BuUpoOiB. lama pobora mpucBsdeHa
BU3HAUYEHHIO J11alla30Hy PAIlOHAJIbHUX PEKUMIB JIA3€PHOTO TePMOOOPOOIEHHS Ta YIBTPA3BYKOBOTO yIapHOTO 0OPOOIIEHHS JIJIs iHTeH-
cudikanii mporecy kombiHOBaHOTO 3mintHeHHs cTaii 45 ta cram X12M®. Jlazepte TepMO3MIIHEHHST TPOBEIEHO 32 CTPATETIEI0 T10-
CTIITHOI TeMIepaTypu i3 BUKOPUCTAHHSIM BOJOKOHHOTO Jla3epa Ta CKAHYBAJIbHOI OMTUKM Mpu TeMmiepaTypi narpiBannsg 1200-1300 °C
Ta WBUAKOCTI 00pobaenHs 40—140 Mm/XB. YIbTPa3sByKOBE MOBEPXHEBE 3MIIHEHHS Ta 03400JI0BAaHHS BUKOHAHO HA TEXHOJOTTYHOMY
obJiajiHaHHi TP aMIUTITY/i YIBTPAa3BYKOBUX KOJMBaHb 18 MKM Ta HaBaHTaKyBaHHI yJabTpasBykoBoro inctpymenty 50 H. Tpusasicts
YIBTPa3ByKOBOro 06pobiieHHs BapitoBanacss B Mexkax 60—180 c. PesysibraTé mokasam, IO Ja3epHO-yJIbTPa3ByKOBE 06POOIEHHS
IPUBOANTH [0 HiABHUIEHHS iHTeHCHBHOCTI 3Minnenus Giabure 200 %, dopmytoun ranbuny sminnenns 200-440 mxm. Kombinosane
06po06JIeHHS Bejie 710 3HAYHOTO I/BUIIEHHS 3HOCOCTIHKOCTI 3a paxyHOK (opMyBaHHs APiIOHOPO3MIPHOI MapTEHCUTHOI CTPYKTYPH 3
tBepaictio (58-60 HRCs) B npunosepxueBoMy mapi. 3aporoHOBAHO AJTOPUTM KePYBAHHS TEXHOJOTIYHUMHU PeRUMaMu KOMOIHOBA-
HOTO JIa3€PHO-YJIbTPa3BYKOBOTO 06POOIEHHsT KOHCTPYKINITHUX Ta {HCTPYMEHTATBHUX CTaseil, 0OMeKYIOUN TeMIepaTypy HarpiBaHHS,
TPHUBAJICTb Jla3epHOTO (YJIbTPa3ByKOBOI'0) BIJIMBY Ta aMILIITY/ly YJIbTPa3ByKOBUX KOJIMBAHb KOHIIEHTpaTopa. JlazepHo-y/IbTpasBykoBe
06po6IeH s 103BOINTD CHOPMYBATH TTOBEPXHEBHIT MIap i3 3a[aHNM KOMIIJIEKCOM BJIACTHBOCTEN, TaPAHTOBAHO Mi[BUILYIOYN 3HOCO- Ta
KOpo3iiiHy criiikicTb. Podpobiena TexHomoriss Moke OyTH BUKOPUCTaHA /sl IOBEPXHEBOTO 3MIIIHEHHS BeJUKOTrabapuTHUX BUPOOIB B
raysi MammuHOOYIy BaHHS.

Kuouogi cioBa: jiazepHo-yasTpasBykose 06pobieHns, craib 45, craiab X12M @, mosepxHeBe 3Mil[HEHHS.
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AHAJII3 TEXHOJIOTTYHUX MOKJIUBOCTEM IYTOBOI IIJIA3BMU CUCTEMU N-O-C-H ¥V ITIPOI[ECAX
THKEHEPII TOBEPXHI (c. 27-34)

B. M. Ilanenko
OG6’exTOM OCIKEHHs Oy PEYOBUHM, sIKi MOXKYTh OyTU BUKOPUCTaHI Ui TeHepailii ayrosoi miasmu. [IpoaHastizoBani Tpaguiiiiai

Ta MEePCIEKTHBHI TIJIA3MOBI CEePEIOBUINA 3 METOIO BUSIBJIEHHS HAMOIIBIN YHIBEPCATBHIX 32 KOMIUIEKCOM BJIACTHBOCTEH UIsT €eKTHBHOTO
rnepejiaBanHs eHeprii matepiany. [lokazaHo, 1110 cepelHbOEHTAJbITIIHI cepe/loBUIla MAOTh TAPMOHiliHe CIiBBI/HOIIEHHS TeMIIlepaTypu Ta



EHTAJIBIIT | MOKYTh 3 MAKCUMAJILHOI e(DEKTUBHICTIO 3a0€3MeYnTH 3MiHY EHEPTeTHYHOTO CTaHy 0OPOOIIOBAHOTO MaTepiaity. BeTaHOBIEHO,
1o HalbiIbIn yHiBepcaTbHIiT Habip BIaCTUBOCTEN JEMOHCTPYE cepeaHboeHTalbiiiina miasMa cucremu N-O-C-H. 3acrocysanns ais ii
remepallii cymileii HOBITPA 3 BYIJIEBOAHAMU J03BOJISAE JOCATATH CepeHboMacoBoi Temmeparypu (5...7)-103 K i sMiHIOBaTH B IIMPOKOMY
JianasoHi OKMCHIOBAIbHO-BITHOBHUIN MOTEHINAJ TJIA3MOBOTO CEPEIOBUINA. 3aB/SIKU IIbOMY MOJKJIMBA TepMidyHa 00pOoOKa i3 MAKCHMAJIbHIM
30epesKeHHAM BUXIZAHOTO CKjaxy mMaTtepiaiy. EkcriepuMeHTalibHIUMU HOCHIDKEHHAMU MOTOKIB 1iasmu cucremu N-O-C-H niarsepipkena
HasIBHICTb Bi[HOBHNUX KOMIIOHEHTIB, 3/[ATHUX 3B’s13yBaTH KHCEHDb MOBITPs, sIKe MiICMOKTYEThCs y cTpyMinb. Ha GaraTux cymimax Bmict
KHCHIO B cTpyMeHi Ha aucraniiii 100 mm He nepesuirye 5 %.

JloseieHuii MO3UTUBHUN BILIUB KOMOIHOBAHOTO BBEIEHHSI €HEPrii y M1a3MOYTBOPIOBAJIbHY PEYOBUHY Ha TIPoIiec reHepailii Ta hopMy-
BaHHSA CTPYMEH MJ1a3MU. 3aCTOCYBAHH: eHeprii PisHol (pisndHol MPUPOaN Aa€ MOKIUBICTD MiATPUMAHHS JOKAIbHIX €HEPTeTHYHIX Mapa-
METPiB MJIa3MOBOTO TIOTOKY Yy X0zi 060po6ku Marepiany. Ile BiAOyBa€eThcs 3a paXyHOK BUAIJIEHHS J0aTKOBOTO TellJla BHACAIIOK B3aEMOJIT
KOMIIOHEHTIB IJIa3MH Ta IJIA3MU i3 TTOBITPSIM HaBKOJIHMIIHBOTO cepepoBuina. 3acrocyBanus masmn cucremu N-O-C-H B Texnosorisx
iHsKeHepii TTOBepPXHi 03BOJUTH PO3MIMPUTH HOMEHKJIATYPY MaTepiasis, siki 00poOASIOTHCS, | 3MEHITUTH eKCIITyaTaliiii BUTpATH Ha MPO-
BEJICHHSI IIPOILECY.

Kmouosi croBa: niasmMoyTBopioBazbHa pedoBnHa, masma cuctemu N-O-C-H, BifiHOBHI KOMIIOHEHTH TJIa3MM, OKMCHIOBAJIbHO-Bil-
HOBHMIT NOTEHILia.
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BU3HAYEHHS 3AKOHOMIPHOCTEI BILINBY BUCOKOI TEMIIEPATYPU HA MOCTIMHY TA
3MIHHY BTOMHY JIAJbHICTb HAHOKOMIIO3UTY AA7075-AL,03, BUTOTOBJIEHOTO METO/IOM
INEPEMIITYBAJIBHOTI'O JIUTA (c. 35-41)

Muzher T. Mohamed, Rawa A. Helal, Sami A. Nawi, Al alkawi H. J. M, Ahmed AAG Al-rubaiy

MeToi0 1BOr0 JOCHIZKEHHsI € BU3HAYeHHsI BIIMBY BHCOKOI TeMIepaTypd Ha JJOBroBiuHicTh HanokoMrosutis AA7075-Al,Os
(6 mac. % AlyO3), BUTOTOBJIEHUX METOIOM JINTTS 3 TIEPEMIllyBAHHAM. 3aBIAHHAM JOC/IKEHHS € BU3HAYECHHSI JOBTOBIYHOCTI, OTIOPY BTOMI
Ta MeXaHiYHUX BJIACTHBOCTEH HAaHOKOMIIO3UTY 3a MOCTIHUX Ta 3MiHHUX YMOB HaBaHTa)KeHHS IIPH MiIBUIIEHUX TeMIIepaTypax, a TaKoxK
BUSIBJICHHST 3MiH Y f0TO MOBEAIHIN BHACTIOK il BUCOKUX TeMIeparyp. Pe3ybraTi MoKas3yoTh, 10 OiJIbII BUCOKI TeMIepaTypyu MaioTh
BEJIMKMI BIUIMB HA XapPAKTEPUCTHKY BTOMU HAHOKOMITO3UTY 32 000X yMOB HaBaHTaskeHHs. KoJ MaTepiai BUPOOOBYBAJIM MPHU BUCOKIH
temmepatypi (150 °C) i3 gomasanmsam 6 mac. % AlyO3, Meska MilocTi 1a po3pHB i Meska TekydocTi 3pocaa na 16 % i 15,7 % siamosinno. Mo-
ro CTIfKICTD 10 BTOMU Takox OyJia YCIinHO BUIPOOYBaHa sIK B yMOBaX 3MiHHOI, TaK i IIOCTIHOT aMILII Ty /11 HaBaHTaXKeHb. [HTepIIpeTaris
pes3yJIbTaTiB CBIMMUTD PO Te, IO 3MiHN MIKPOCTPYKTYPH HAHOKOMIO3UTHOTO MaTepiasy MpH IiBUIIEHIX TeMIepaTypax IPU3BOJASATD 10
301JIbIIEHHS MIIJIBHOCTI IUCIOKALII Ta pO3MIipy 3epHa, 110 NPU3BOANTD 10 TIOKPAIEeHHA HOro MexaHiuHuX BiracTuBocTeil. OTpumani pesyib-
TaTH MOKYTh OYTH BUKOPHCTAHI JIUIsl ONTUMI3allii Mpoilecy BUTOTOBJIEHHSI HAHOKOMITO3UTY Ta TABUIEHHS f0OTO CTIHKOCTI 10 BTOMU TIPU
BUCOKHX TeMTeparypax. KpiM Toro, pe3ysibraTii MOKYTbh OyTH BUKOPHUCTAHI JIsI BIOCKOHAIEHHS [I3ailHy aePOKOCMIYHUX KOMITOHEHTIB i
BUCOKOTEMIIEPATYPHUX JIBUTYHIB, /IS IKUX TIOTPIOHI MaTepia/u 3 Bi/IMiHHOIO CTIHKICTIO /10 BTOMHU NPH IiABUIIEHUX TeMIIepaTypax. Takum
YMHOM, JOCJI/PKEHHsI BIIMBY BHCOKOI TeMIIepaTypd Ha MOCTIHHY Ta 3MiHHY AOBroBiuHicTh HaHOKOMIo3uTy AA7075- AlyOsnae minny
iHdopMaltio 1po MexaHivHi BaacTusocti Marepiany. OTpuMaHi BUCHOBKU CIIPUSIOTH PO3POOI MaTepialiB, 3MaTHUX BUTPUMYBATU BUCOKI
TeMIIepaTypH, [0 Ma€ 3HAYEeHHS /171 PISHOMaHITHUX TaTy3ei IPOMUCIOBOCTI.

Kmouosi ciosa: AA7075, kepamiuni yacturku AlyOs, MexaHiuHi BIACTUBOCTI, XapaKTePUCTUKA BTOMHE, BUCOKA TeMIlepaTypa.
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PO3POBKA TEXHOJIOTTi BUPOBHHUIITBA IIOPOIIKOBOTO TUTAHY 3 HU3bKUM KAPBOHOBUM
CJILIOM (c. 42-54)

A.T. Tonyap, B. B. Tpouio, A. B. Bpoacekuii, B. 0. fIpoBuncekuii, O. I. Hyxmanos

[TpoBenennii anamis cydyacHUX TEXHOJOTIHl OTPUMaHHS TUTAHY 3 OKCUAHOI CHPOBHMHU. BcTanoBJeHO, MO CydacHi IIPOMUCIOBI Me-
TOAM OTPUMAHHS TUTAHY BUMATAIOTh BUKOPWCTAHHS BYTJEIIO B SKOCTi Bi/IHOBHWKA Ta, BiMOBIHO, HE MOKYTh 3MEHIIUTH KiJbKiCTb
ByIJIelleBUX BUKK/IB 6e3 3minn texnosorii. Came ToMy po3po0Ka TeXHOJIOTI] OTPUMAHHs TUTAHY 13 3MEHIIEHHSIM PIBHS BUKU/IB ByTJe-
[EeBUX KOMIIOHEHTIB € akTyanbHoI0. OTxe, 06’€KTOM JOCTI/PKEHHS € TEXHOJIOTIsI OTPUMAHHS THTAHY 3 H0r0 OKCHAy 6e3 BUKOPUCTAHHS
BYTJIEIIEBUX KOMIIOHEHTiB. BcTanoBsieHno, Mo KOMIUJIEKCHUI MAXiZ 0 MiATOTOBKU CUPOBUHU Ta PO3JIJIEHHS BiIHOBHUX IMPOIECIB 3
TOCJI/IOBHUM BUKOPUCTAHHAM JIBOX THUIIIB Bi/[IHOBHUKIB — MarHil0 Ta KaJbIlil0, 03BOJIMB CTBOPUTH e(DEKTUBHUI TIPOIIEC OTPUMAHHS
TuTany 6e3 BUKOPUCTAHHS BYTJIeIleBUX Bi/IHOBHUKIB. BUsBIeHIIT BIVIMB XJIOPU/IB KaJbIiI0 Ta MaTHiI0, SIK IPOMOYTEPIB IPOIECy BiHOB-
seHHs. ExcriepuMeHTaIbHUMHU JIOCJIIJIKEHHSIMI BCTAHOBJIEHO, 1110 (hOPMa Ta IIiJIbHICTh CHPOBUHHUX €JIEMEHTIB CYTTEBO BIIMBAIOTH HA
e eKTUBHICTD MPOIIeCy BiJHOBJIEHHS 32 PAXyHOK BIOPSIIKYBAHHS MTOTOKIB BiTHOBHUKA Ta MPOAYKTIB peakilii B cajIli nedi. Bcranosieni
3aKOHOMIPHOCTI I03BOJIMJIM BIOCKOHAJUTH IIPOIEC BiJIHOBJIEHHS OKCUIY TUTAHY Ta OTPUMAJIN 3PA3KKU TUTAHOBUX TOPOIIKIB 3 BMiCTOM
kucHio Ha piui 0,17 %, Mo BiANOBiZa€ Mi’KHAPOAHUM CTaHZapTaM Ha THTAHOBI CIIaBM Ta mOpomku. /logaTkoBa miasmMoBa o6poOKa
JO3BOJIMJIA OTPUMATH MaTepiau, siKi 3a BciMa MOKa3HUKaMu OyJIM MPUAATHUME Ui AU TUBHUX npotteciB. CUCTeMHUI MiAXiA 10 yTH-
Jsanii NpoAyKTiB peaxiiil [03BOJINUB CTBOPUTU TEXHOJIOTIYHY CXeMYy, 32 SIKOI BCI MOXKJIMBI Bifixoau 200 MOBEPTAIOTHCS B TEXHOJOTTUHMI
npoitec micJst 06pobKH, abo mepepodIISIIOTHCS B TOBAPHY MPOAYKILIIO. 3a pe3yJbraTaMu JA0CHIKEHHsT po3pobJeHa TeXHOJIOTIYHa cXeMa
OTPUMAaHH [OPOIIKIB TUTAHOBUX CILJIABIB 3 OKCU/LY TUTAHY METO/IOM KOMILJIEKCHOTO Bi/IHOBJIEHHS B JIBi CTa/lii — MarHieM Ta KaJbllieM.
3anponoHoBaHa cXeMa CKJIAMAEThCS 31 CTAHAAPTHUX METaNyPTriiiHUX MPOIECIB Ta IPUBENEHA 10 CTAHAAPTHUX MPOIECIB i 00Ma HaHHS
MEeTaJyPTiHHUX TiAITPUEMCTB Ta XiMiYHOT TPOMUCIOBOCTI.




3 TOYKM 30py IIPAKTUYHOI 3HAUYIIOCTI, PE3YJIBTATH POOOTH MOKYTh Oy TH BUKOPUCTAHI IPU PO3POOILI TPOMUCIOBOI TEXHOJIOTIT OTpH-
MaHHs TUTaHy 3 AIOKCULY TUTaHy 0e3 BUKOPUCTAHHS BYTJIEIIEBUX KOMITIOHEHTIB.
KJ1040Bi c10Ba: TUTaHOBI MTOPONIKY, AIOKCH/I TUTAHY, ACHAPUT, JICOKCUAAIA TUTAHY, KapOOHOBUIA CJIi/I, BIAHOBJIEHHS.
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BU3HAYEHHS BAJJICTUYHUX XAPAKTEPUCTHUK ENOKCHUIHOI KOMIIO3UTHOI KEPAMIKH,
APMOBAHOI BOJJTOKHAMHU PAMI, ¥ BATATOIIIAPOBII1 BPOHbOBIV CUCTEMI (c. 55-63)

Alaya Fadllu Hadi Mukhammad, Rusnaldy, Rifky Ismail, Tri Widodo Besar Riyadi

Cucrema Gararomaposoi 6poni (CBB) akTHBHO BUBYAETHCS B yChOMY CBITi Ha peaMeT il 31aTHOCTI yTpuMyBaTu (hparMeHTH KepaMiku
miciist 3iTkHenns. CBbb ckmamaeTbest 3 kKepaMiqHOTO IMIapy, PO3MIIIEHOTO CHEePey Ta MiATPUMYBAHOTO KOMIIO3UTHIM IIAPOM €TIOKCHIHOI
CMOJIN, aPMOBAHOI BOJIOKHOM paMi. Y I[bOMY JOCJIi/DKEHHI BUKOPUCTOBYIOTBCSI HATYPAJIbHI BOJIOKHA, 10 CKJIAAAIOTHCS 3 50 % BOJIOKOH
pami, 3 eMOKCHIHOIO CMOJIOIO SIK MATPHUIIEIO Ta KepaMikoto 3 kapbixy kpemtiio (SiC) sik nepeanboro naneso. Iix yac 6amicTHYHIX BUTIPO-
OyBaHb y IbOMY A0CTIKeHHI BUKopucToByBasiacs Kyas NATO Ball kani6py 7,62x51 mu i3 aucraniicio crpinnbu 15 M Big namesi Ky.ii.
Ilsuaxkicts Kymi BusHavanu 3a gonomoron LIGHT SCREEN tumy B471. Mera 10C/TiIsKEHHS TIOJISATAE B TOMY, 00 3pOOUTH BUCHOBOK
PO OTNITUMAJILHY TOBIIMHY BOJIOKOHHO-eTOKCHHOI cMosin pami Ta cTpyktypu CBb i3 SiC-kepaMiku Ha OCHOBI €KCIIEPUMEHTIB, STKa MOXKe
BuTpuMart npoHukHenHs Ky 7,62 HATO. /lis jocsarHeHHs i€l MeTH JJOCSATa0ThCs TaKi i1 BUBYUTH BILUINB jo/iaBaHHs Kepamikn SiC
1o xommiozuty pami Ha BFS Ta BuBunTh BB momaBamus kepaMiku SiC 10 KOMITO3UTY paMi Ha peXUM pyHHyBaHHS. Pe3yiasraTn moka-
3a/m, 10 JoAaBaHis Kinbkox mapis SiC nigsuurye criiikicts 6anicruunoro CBB, 1o Biaznayaerbes sumnxkenuam snadenus BFS raumm.
5SiC+10R € onTUMaIbHOW TOBIIMHOIO /IS OTIOPY TIPOHUKHEHHIO KyJIb Kamiopy 7,62x51 Mm i3 rimHowo BFS tosmmHo© 12 MM. SIBHIaMu
PyiHYBaHHS, BUSBJIECHUMHE B [[bOMY IOCJIKEHHI, OYJIM OCKOJKH CHAPALIB, TPIIMHI MaTPHILi, pajiiabHi TPIIMHU, TOUYKK yaapy Ta ¢par-
MEHTH KepaMiku. YTBopeHHs Tpinn Marpuli 3'ssiserses Ha 5SiC+10R 3 minimasnbHoI0 echopmaltieio Ha THIIbHIH cTOpoHi. SBuie pos-
APOOIEHHS KePaMIKH T/ Yac MOCTPITy CIPUYNHSIE MONTKO/UKeHHs cTpYKTYpr CBDB, ToMy 1map KOMIIO3UTHOTO BOJIOKHA PaMi CTHKAETHCS
MIPSIMO 3 KYJIEI0, SIKINO BOHA MIIAETHCS APYTOMY TIOCTPiiay. BpoHst Ha[BICOKOI TBepAOCTi sk mepinuii map Ha crpykrypi CBb € npusabiiu-
BUM BapiaHTOM /IJIs1 TTIO/IAJIBIINX JIOCTI/PKEHb.

Kio4osi cioBa: nociipkerst 6aiicTHIHNX XapaKTepUCTUK, OaraTolmaposa OpoHboBa cucteMa, SiC, pami, THJIbHA CUTHATYPA.



