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It was determined that in an electrolyte containing 1.75 g/L
KOH+1 g/L Na,SiO3+2 g/L NaAlO,, with an increase in cur-
rent density from 15 A/dm? to 50 A/dm?, the phase composi-
tion of the coating changes. In the three-phase state (aluminum
titanate, rutile, and amorphous-like phase), with increasing j,
instead of an amorphous-like phase, a crystalline mullite phase
appears. The hardness of the coating increases from 5400 MPa
to 12500 MPa. It was found that, in combination with aluminum
titanate, mullite is the basis for achieving high hardness in the
coating. The formation of a ceramic micro-arc oxide coating on
the surface of the VT3-1 titanium alloy makes it possible to re-
duce the dry friction coefficient by more than 5 times to f=0.09.

The effect of electrolysis conditions during micro-arc oxida-
tion of the VT3-1 alloy (titanium-based) on the growth kinetics,
surface morphology, phase-structural state, and physical and
mechanical characteristics (hardness, coefficient of friction)
of oxide coatings was studied. It was found that the process in
the mode of micro-arc discharges is stably implemented on the
VT3-1 alloy in an alkaline (KOH) electrolyte with additions of
sodium aluminate (NaAlOj) and liquid glass (NaySiOs3). This
makes it possible to obtain coatings up to 250 pm thick. In this
case, a linear dependence of the coating thickness on the time of
the MAO process is observed. The growth rate of the coating in-
creases with increasing current density. The highest growth rate
was 1.13 um/min. It was revealed that in an electrolyte contain-
ing 1 g/L KOH+14 g/I.NaAlO, with an increase in the duration
of oxidation from 60 to 180 minutes, the relative content of the
high-temperature phase, rutile, increases. In the coatings ob-
tained in the electrolyte 1.75 g/L. KOH+1 g/L NaySiO3+2 g/L

NaAlO», with an increase in the duration of the MAO process,
the relative content of the amorphous-like phase decreases and
the content of the crystalline phase of mullite (3A1,03-2Si05)
increases.

Keywords: micro-arc oxidation, VT3-1, electrolyte type,
growth kinetics, phase composition, wear resistance.
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Quenched and tempered steels are needed for highly-
stressed structures in military and non-military equipment.
This paper was written for studying the structure and properties
(hardness and impact energy absorbed) of medium-carbon and
carbon-manganese steels before and after Quench+Temper and
Double Quenched+Tempered. Because water is cheap and easy
to control, it was used as a quenching medium. This study com-
pares the hardness and impact energy absorbed of quenched plus
tempered and double quenched plus tempered steels. The results
showed that double quenched plus tempered steel hardness was
higher than in quenched plus tempered steels. Besides, the grain
structure is refiner than that of quenched plus tempered steel.
The taking of the austenite temperature and holding time is
essential because of the hardness at the end of the quenching
process. The study aims to obtain hardness and impact energy
from quenching+tempering and double quenching+tempering
of medium-carbon and carbon-manganese steel for armor steel.
In the first step, five specimens were heated at 900 °C (held for
30 minutes), cooled in freshwater and produced Qg Steel.
Then, these specimens were heated at 750 °C, 800 °C, 850 °C,
and 900 °C, held for 30 minutes and provided Qggo+750 Steel,
Q900+800, Qooo+ss50 Steel, and Qgoo+o00 Steel. These specimens
were tempered at 150 °C (held for 30 minutes) and pro-
duced Q900+750&T Steel, Q900+800&T Steel, Q900+850&T Steel,
Q900+900& T Steel. Martensite reached the cooling period 357 °C
to 182 °C, tempered at 150 °C (held for 30 minutes). Hardness
for double-quenching and tempering is higher than for conven-
tional. The maximum impact energy of double-quenching and
tempering heat treatment of Qggo+g50& T steel is suitable for
armor steel used.

Keywords: austenitizing, coarsening, compacting, embrit-
tlement, hardening, holding, quenching, refining, softening,
tempering.
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The paper proposes a radial shear mill (RSM) of a new de-
sign, which allows manufacturing metal rods of small diameters
or wires with a fine-grained structure. The paper presents the
results of modeling the evolution of the structure during hot
rolling-pressing of aluminum alloy 7075 on the RSM. Math-
ematical modeling of the technological process was carried out
using the MSC.SuperForge, and the empirical Johnson-Mehl-
Avrami-Kolmogorov equation was used to predict the passage of
softening processes. Due to the absence of the coefficients of the
Avrami equation, a series of experiments on physical modeling of
the rolling-pressing technological process were conducted on an
STD 812 torsion rheometer. The experiments were conducted
at the temperature range of 250—450°C and a strain rate of
1.0-20 s°!. By using physical modeling, it was proved that during
processing on the RSM, it is necessary to develop a torsional de-
formation over the entire section of the workpiece, which leads



to effective refinement of the structure. The derived formulas
and simulation modeling of the obtained values of the stress-
strain state (SSS) were used to simulate the technology of the
combined process. Moreover, rational temperature-rate condi-
tions were determined to deform the workpiece on the RSM. It
was proved by mathematical modeling that shear deformations
develop along the entire section of the workpiece during process-
ing on the RSM, which leads to effective refinement of the struc-
ture and the formation of a fine-grained structure in the rods, i. e.
products of the required quality are manufactured.

Keywords: aluminum alloy, mathematical modeling, Avrami
equations, physical modeling, recrystallization, microstructure.
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Phase composition and microstructure of the doping al-
loy obtained by regenerative smelting of technogenic wastes

were studied. This is necessary to determine technological
characteristics that increase the degree of extraction of doping
elements during the processing of technogenic raw materials
and subsequent use of the alloying material. It was determined
that at a Si:C atomic ratio in the charge at a level of 0.05-0.19
(O:C atomic ratio is 1.25), a solid solution of carbon and doping
elements in y-Fe, FesSi, and Fes;Sis was found in the alloy. At
Si:C atomic ratio at a level of 0.05 in the alloy, a solid solution
of carbon and alloying elements in y-Fe was dominating with
a weak manifestation of FesSi. When the value of Si:C atomic
ratio was increased to 0.09, FesSiz was found together with
FesSi. A gradual increase in Si:C atomic ratio to 0.09, 0.12,
and 0.19 led to a higher manifestation of Fe3Si and Fe;Sis. The
microstructure of the alloy in the entire studied range of Si:C
ratio values in the charge was characterized by the presence of
several phases with different contents of doping elements. The
content of elements in the studied areas (at. %) was 1.65-52.10
for Ni, 2.80-53.92 for Cr, 0.19-13.48 for Mo, 0.40-12.21 for W,
13.85-33.85 for Nb, 2.40-6.63 for Ti. An increase in Si:C atomic
ratio in the charge from 0.05 to 0.19 caused an increase in silicon
concentration in the studied areas of the microstructure (from
0.28 at. %) to 6.31 at.%. According to an analysis of the
sample areas, carbon content was characterized by figures from
2.07 at. % to 14.23 at. %). Some of the investigated particles
with a high content of W, Mo, Nb corresponded to complex
carbide compounds with a high probability. Based on the study
results, it can be pointed out that the most favorable Si C atomic
ratio in the charge is 0.12 (with an O:C atomic ratio of 1.25).
The resulting product had a relatively low content of silicon and
carbon but was sufficient enough to provide the required reduc-
ing and deoxidizing strength of the alloy.

Keywords: oxide technogenic waste, scale of alloy steels,
reduction smelting, X-ray phase studies.
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This paper reports the analytical and experimental studies
aimed at designing and modeling fluoropolymer anti-friction
materials. The optimal ratios of the total surface of polymer par-
ticles to the total surface of filler particles for different brands
of fluoropolymer-4 have been determined, as well as the critical
concentrations of the modifiers of fluoropolymer anti-friction
materials. The calculations of antifriction carboplastics’ elastic-
ity modules indicate the existence of adhesion between carbon fi-
ber and polytetrafluoroethylene. When constructing composites
that combine high durable and tribotechnical characteristics, it
is advisable to combine modifiers with different dispersion and
polymer-oligomeric matrices, which enables the implementation
of the principle of multilevel modifying. It has been established
that the adhesion between carbon fiber and polytetrafluoro-
ethylene can be improved by applying a fluoropolymer coating
onto the surface of carbon fibers or by modifying with zirconium
oxide nanopowders. The binary fluoropolymer matrix applied
to the surface of carbon fiber can be used as an effective base
for composite materials. This study has demonstrated that fill-
ing polytetrafluoroethylene (PTFE) with coke, carbon fibers
(18-19.5 % by weight), and zirconium oxide nanopowders in
the amount of up to 2 % by weight produces materials with high
mechanical characteristics and durability. It has been shown that
the existence of an oligomer component improves the thermody-
namic compatibility at the interface and promotes the plasticiza-
tion of the PTFE boundary layers. Molecular structure with a
certain orientation of coke and carbon fiber in the interphase
areas is inherent in the materials with improved physical and
mechanical properties.

Keywords: anti-friction materials, composite, durability,
fluoropolymer coatings, nanopowder, zirconium oxide, carbo-
plastics.
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This paper reports a comparative study of the polymeric
materials operating in conjugation with steel. In agricultural
engineering, a significant role in structural materials belongs to
polymer composites. This type of material is characterized by the
low price, small technological cost, as well as acceptable process-
ing characteristics. It has been found that it is necessary to form,
for each type of mated parts, a set of materials that could maxi-
mally meet the operational conditions. To describe the operating
conditions in more detail, they need to be generalized for the
specific tribological and loading characteristics. Based on this,
such load regimes were selected that correspond to the movable
mated parts in sowing complexes. For these mated parts, it was
necessary, in the course of the tribological study, to choose a ma-
terial with minimal technological deviations but with enhanced
tribotechnical characteristics.

The result of this study has established that under the
predefined conditions a polymer-composite material with the
high-modulus filler PA-6.6+30 % F demonstrates the best tri-
bophysical characteristics compared to the material PA-6.6. The
proposed material, in conjugation with steel 1.1191, has a fric-
tion coefficient that is 38...41 % lower, while the temperature in
the contact area is 8...12 % less, than that in conjugation with the
material PA-6.6. Based on the metallographic analysis of friction
surfaces, one can argue that a polymer composite with a high-
modulus filler creates favorable conditions for their implementa-
tion in the moving units of machines.

The results reported here make it possible to analyze and
synthesize composite materials primarily for agricultural en-
gineering, taking into consideration their tribological proper-
ties. The findings may be particularly interesting for service
departments and enterprises producing parts for sowing
complexes.

Keywords: polyamide, high-modulus fillers, abrasive resis-
tance, metallography, tribological property, polymer composite,
fiberglass.
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Fluorine-doped tin oxide (FTO) thin films have been de-
posited by the modified spin coating method at 3000 rpm using
tin (IT) chloride dehydrate (SnCly-2H,0) as a precursor, am-
monium fluoride (NH4F) as a dopant and ethanol as a solvent.
The aim of this research is to find out the quality of the thin
film based on the number of cycles (3, 4, 5, and 6 cycles) and
annealing temperature (300, 400 and 500 °C). The variation
of annealing temperature and number of cycles can affect the
crystal structure of the FTO thin film, crystal size and grain
size. Increasing the number of cycles and annealing tempera-
ture can lead to larger crystallite size and lower dislocation
density, so that electrons between the grains can move easily.
The large grain can reduce the grain boundary, increasing the
electron mobility and decreasing the resistivity. XRD analysis
shows that the structure of SnO; polycrystalline with the most
dominant crystal plane (110) is formed in this research when
compared to the intensity of other structures. The resistivity
value decreases with increasing the annealing temperature and
number of cycles. In addition, transparency value also decreases
along with increasing the annealing temperature and number of
cycles. The optimum results of resistivity and transparency val-
ues obtained in this research are 1.692x10 Q-cm and 69.232 %
at 500 °C and 5 cycles. These results can be used as a reference
for further study to optimize the production of fluorine-doped
tin oxide (FTO) thin film with spin coating. Therefore, many
factors that affect the production of fluorine-doped tin oxi-
de (FTO) thin film, either dissolving stage or deposition pro-
cess on the substrate surface still need to be studied deeply to
obtain the optimum result.

Keywords: spin coating, number of cycles, annealing tem-
perature, resistivity, transmittance.
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The study suggests a method for determining the charac-

teristic and desired values of corrosion resistance indicators to



estimate the reliability parameters of systems of anticorrosive
protection of structures (SAPS). The approach is based on
developing robust (resistant to external influences) systems
for designing measures of primary and secondary protection of
metal structures against corrosion. Technological methods of
diagnostics and maintenance are substantiated to improve the
ways of using the constructions at all stages of their life cycle.
Stronger corrosion resistance, that is, resistance to aggressive
operating environments, is provided by effective methods of
primary and secondary protection of metal structures from
corrosion. The design is aimed at developing the provisions
of the current standards of EN 1990 on the SAPS. It is estab-
lished that the proposed requirements are aimed at ensuring
the quality of metal structures and are achieved through
calculations by the method of limit state design (LSD) using
reliability coefficients (EN 1991). Robustness and durability
are ensured in accordance with the provisions of EN 1993.
The characteristic values of the quality indicators of protec-
tive coatings (EN ISO 12944, EN 1461) and structural mate-
rial (EN 1993-1-4) are used. However, the procedures mean
that such operating conditions are limited as for estimating
the durability.

The proposed technique will improve the measures for an-
ticorrosive protection of structures based on the robust design.
The implementation of the method justifies the design and
technological preparation of work to extend the durability of
the structures. Effective procedures of primary and secondary
protection have been introduced, and the requirements of the
ISO 9001 international standards have been implemented.

Keywords: metal structures, durability, robust design, anti-
corrosive protection, corrosion resistance.
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This paper reports the results of studying epoxy composi-
tions with gypsum taken in the form of dispersed powders in the
original and water-hardened form. The exact pattern has been
shown in the way the introduction of a gypsum additive in the
amount of 50 % by weight affects the strength, chemical stability,
and morphology of the composites.

Under conventional heat treatment (60-110 °C) of the hard-
ened composites, the maximum stress at compression o,,, and the
elasticity module at compression E, as well as wear resistance,
decrease after the introduction of gypsums (of both types). At
the same time, after a hard (destructive) heating at 250-260 °C,
the elasticity module E. of the hardened composites increases.
The maximum stress at compression oy, is also increased. The
same applies to the wear resistance, which grows especially no-
ticeably after 250 °C.



The micro-hardness after filling is prone to increase but the
fragility of epoxy-gypsum composites does not make it possible
to measure it when a punch (a steel hemisphere) penetrates
it deeper than 20 pum. However, after the heat treatment at
250-260 °C, the unfilled polymer, on the contrary, is embrittled
while the filled ones are plasticized, thus showing a high micro-
hardness at significant (30-50 pm) immersion.

The composites with gypsum, in contrast to the unfilled
ones, do not disintegrate in acetone and retain integrity at any
aging duration (up to 75 days and beyond). In this case, the
original gypsum produces a composite with less swelling in ac-
etone than the hardened gypsum. Based on the data from atomic-
strength microscopy (ASM) microscopy, the morphologies of the
non-filled composite, the composites with the hardened gypsum
and original gypsum are different. The original gypsum forms a
composite with a more pronounced (possibly crystalline) filler
structure; the morphology for the hardened composite reflects
the distribution of inert particles; for the unfilled composite (H-
composite), only pores are visible against the background of a
relatively smooth relief.

Keywords: epoxy composite, gypsum, micro-hardness,
chemical resistance, thermal strengthening, strength, morphol-
ogy, water hardening.
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Nail polish, in particular gel nail polish, is the most used cos-
metic product. The components of the gel polish, which deter-
mine both toxicity and consumer color properties, are pigments.
Zn-Al layered double hydroxides intercalated with anionic food
dyes are promising pigments for use in gel polish. The parameters
of the samples of Orange Yellow S-intercalated Zn-Al (Zn:Al=4:1
and Zn:Al=2:1) hydroxides synthesized at pH=8 and pH=11
were studied. The crystal structure of the samples was studied



by X-ray phase analysis and thermogravimetry, and the pigment
properties — by the method of measuring and calculating color
characteristics in the CIELab and XYZ systems. The color char-
acteristics of gel nail polish samples prepared using synthesized
pigments were studied in a similar way.

X-ray phase analysis and thermogravimetry showed that Zn-
Al-Orange Yellow S pigments synthesized at both Zn:Al ratios
and pH were layered double hydroxides with the a-Zn(OH),
structure. The phenomenon of the decomposition of Zn-Al LDH
to ZnO during the synthesis was revealed. As a result, all Zn-Al-
Orange Yellow S pigment samples contained both layered double
hydroxide and zinc oxide. Tt was shown that all samples of the
Zn-Al-Orange Yellow S pigment obtained at pH 8 and 11 and the
ratios Zn:Al=4:1 and Zn:Al=2:1 had high pigment characteristics
and are promising for use in gel polish. The samples of gel nail
polish with synthesized pigments have a red-orange color (color
tone 595-604 nm) with high monochromaticity (color purity
63-75 %) and color saturation (48.7-58.3).

Keywords: Zn-Al layered double hydroxide, pigment, gel
polish, intercalation, Orange Yellow S.
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EKCITEPUMEHTAJIBHU AHAJII3 BILIUBY COCTABIB EJIEKTPOJIITY, IIJIbHOCTI CTPYMY 1
TPUBAJIOCTI IPOIIECY MIKPO/IYTOBOTO OKCUJIYBAHHS HA CTPYKTYPHO-®A30BUIA CTAH I
BJIACTUBOCTI TUTAHOBOTI'O CIIJTABY BT3-1 (c. 6-15)

B. B. Cy660rtina, O. B. Co6ous, B. B. Binosepog, B. B. IlInaiinep, O. O. CMupHoB

JlocmipkeHo BIUIMB yMOB €JIEKTPOJIi3y TP MiKPOYTOBOMY OKcHayBaHHi criaBy BT3-1 (Ha ocHOBI THTaHY) Ha KiHETUKY POCTY,
MopdoJIoriio 1noBepxHi, (azoBo-CTPYKTYpHUIL cTal i (hisuko-MeXxaHiyHi XapaKTepPUCTUKK (TBEPAICTb, KOC(IIIEHT TEPTS) OKCIIHIX
MOKPHUTTIB. BetanoBiieHo, 1110 1Ipotiec B pexkUMi MiKPOJYTOBUX PO3PS/IiB CTIHKO peasnizyeThes Ha ciuiasi BT3-1 B sysknomy (KOH)
eJIeKTPOJIITI 3 1oGaBkamu amomiraTy Harpito (NaAlOs) i piakoro ckia (NaySiOs). Ile 103B0JIsIE€ OTPUMYBATH OKPUTTS TOBIIUHOIO /10
250 mxwm. [Tpu 1ipomy criocrepiraerbest siniiina 3amexHicTs ToBmmHu TOKpuTTs Big yacy M O-nporecy. IlIBuakicts pocTy mOKpUTTS
301IBLIYETHCS 3 TABUIIEHHSM HILIbHOCTI cTpyMy. Haiibinbina msuakicts pocty ckiaia 1.13 MxM/xB. BusBiieHo, 110 B €JIeKTPOIIiTI
strmii Mictutpb 1 r/m KOH+14 r/n NaAlO, 3i 36ibiiennsiv TpuBaiocti okenayBanss B 60 10 180 XBUIHH MIBUIIYETHCST BiIHOCHII
BMICT BHCOKOTEMITIEPATYPHOI (hasu — pyTuiry. Y MOKPUTTSX, OTpuManux B eekrpouiti 1,75 r/n KOH+1 r/n NaySiOs+2 r/1 NaAlOy
31 36isbiennst rpuBasocti M{O-11poriecy 3MeHIIYETCs BiAHOCHUIT BMicT aMopdHO0i6HOT (has i 36i1bIIyeThest BMiCT KpucTasiy-
Hoi dasu mysrity (3Al1,03-2Si05).

BusHaueHo, 1110 B eJieKTpostiTi skuii mictuts 1,75 v/1 KOH+1 /71 NaySiO3+2 /1 NaAlOy nipu 36i1bIIeHH UIBHOCTI CTPYMY BijL
15 A/am? 1o 50 A/mm? BinGyBaeThes 3Mina (Ha3oBoTo CKIaLy MOKpUTTA. B 3-X dasnoMy cTami (TUTaHAT aMOMiHiio, PyTHI i aMopd-
HoTo/IiGHa (asa) npu 36isbIIeHH] j 3aMicTh aMOPMOHOTIOAIGHOT (hazk CIIOCTEPIraeThes MOsiBA KprCTaiuHol hasu Mysurity. IIpu ripomy
TBEPAICTh MOKPUTTsT 301bInyeThest Bif 5400 MIla 1o 12500 MIla. Beranosseno, 1o MyJUIiT B OEAHAHHI 3 TUTAHATOM ATIOMIHIIO €
OCHOBOTO TOCSITHEHHST B TIOKPUTTI BICOKOI TBepaocTi. DopMyBaHHs Ha oBepxHi THTaHOBOTO ciiaBy BT3-1 kepamiaHOTO MiKpOIyTO-
BOTO OKCHUJIHOTO TIOKPUTTSI I03BOJISIE OLIbIN HiXK B 5 pa3iB 3Hu3uTU KoedimieHt cyxoro teprs 10 Benndntu f=0.09.

Kmiouosi cinoBa: Mikpozyrose okcuaysaniist, BT3-1, tun esnexrposrity, Kittetrka pocty, GpasoBuil ckirajt, 3HOCOCTIHKICTb.
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IOPIBHAHHS CTPYKTYPH 1 BJACTUBOCTEI1 IPH OJJUHAPHOMY TAPTYBAHHI I BIIIYCKY I
MIOJIBITHOMY TAPTYBAHHIO I BIZIIIYCKY CEPE/IHbOBYTIJIEIIEBOI I MAPTAHIIEBO-BYIJIEIIEBOI
CTAJII (c. 15-22)

Yurianto Yurianto, Sulardjaka Sulardjaka, Susilo Adi Widayanto, Padang Yanuar

3araproBani i Bifmyeni craxi HeoOXiHi IS CHIbHOHATIPYKEHIX KOHCTPYKILi BilicbKOBOT i HeBilichkoBOI TexHiku. /lana pobota
MIPHUCBSAYEHA BUBUEHHIO CTPYKTYPH 1 BJIACTUBOCTEN (TBEPAOCTI i MOTJIMHEHOI eHeprii yAapy) cepeTHbOBYTJIEIIEBUX i MapraHIleBO-BYT-
JIeLeBUX CTaJlell /10 1 icJIsl OJMHAPHOTO rapTyBaHHs i BiJIIIYCKY 1 110/BiiiHOro rapryBanHs i Bijnycky. OcKiJibKM BOjia jieleBa i Jerka
B YIIpaBJIiHHI, il BUKOPUCTOBYBAJIU B SIKOCTi TapTiBHOTO Cepe/IOBUINA. Y TAHOMY JIOCTI/PKEHHI TOPiBHIOIOTHCS TBEPAICTD i MOTJIMHEHA
€Hepris yapy crajeii Ipyu OJIMHAPHOMY TapTyBaHHI 1 BiJIYCKYy i MOABIMfHOMY rapTyBaHHI i BiJycky. Pe3yibraTi nokasasu, 1o
TBEPAICTb cTajlell Ipy oABIHOMY rapTyBaHHi 1 BiAIIyCKy Bullle, HiXK IIPM OJUHAPHOMY rapTyBaHHi i Bigiycky. Kpim Toro, sepuHucra
CTPYKTypa ApiOHilIa, HiXK y CTaji IpU OAMHAPHOMY TapTyBaHHi i Bianycky. BuMmipioBaHHs TeMIIepaTypu ayCTEHITY i 4acy BUTPUMKH
Ma€ BakJIMBe 3HAUEHHS JIJI1 TBEPAOCTI B KiHII IIpoliecy rapTyBaHHs. MeToio AOCITiPKeHHs € OTPUMAHHSI TBEP/IOCTI Ta eHeprii yaapy
BiJI OJJMHAPHOTO TapTYBAaHH i BIAIIYCKY 1 TOABIHOTO rapTyBaHHS i BIJIIIyCKY CE€pPeAHLOBYTJIEIEBOI i MapraHIIeBO-BYTJICIEBOI CTAl
1uist 6ponboBoi crasi. Ha mepiromy erari 1n'sitb 3paskis HarpiBasu ipu 900 °C (BurpumyBasiu mpotsiroM 30 XBHJIMH ), OXOJIOIKY BTN
B npicuiit Boxi i orpumyBasn cranb Qggo. IToTim 1i 3pasku narpisasin pu 750 °C, 800 °C, 850 °C i 900 °C, BUTpuMyBaI IIPOTITOM
30 xBwvH i oTpuMyBaii ctaimb Qgo+750, CTab Qooo+g00, CTaTb Qgpo+ss0 1 cTaib Qooo+g00. LLi 3pasku Oy Biamymieni npu 150 °C
(BuTpumyBasucs npotarom 30 xBuiaun) i orpumyBaiu ctaib Qgoo+750& [, ctanb Qgpo+g00& [, cTasib Qgoo+g50& [, cTanb Qgpo+9oo& T
Maprencur gocsr nepiony oxosomkenns sia 357 °C go 182 °C, 6ys Bianyumenuii npu 150 °C (Burpumysascst npotsarom 30 XBUJIKH).
TBepaicTb npu MOABIKHOMY rapTyBaHHi i BIIMYCKy BHIIlE, HiXK TIPY 3BUYaitnoMy. MakciMaibHa eHeprisi yaapy npu tepMooOpooiii mo-
JBIHHUM rapTyBaHHIM i Bigiryckom craimi Qgp+gs0& T MiAX0UTh 17151 GPOHBOBOI CTAJII.

KmodoBi cioBa: aycreHiTu3aris, yKpyImHeHHs, YIIiTbHEHHS, OKPUXUEHHS, 3Mil[HEHHs, BUTPIMKA, rapTyBaHHs, padiHyBaHH,
3HEMIiITHEeHHS, BiIITYCK.
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PO3POBKA TEXHOJIOTTI TAPSIYOI'O IPECYBAHHS IIPYTKIB 3 AJTIOMIHIEBOTI'O CILIABY 7075 HA
PAQIAJIBHO-3CYBHOMY CTAHI HOBOI KOHCTPYKIIII - YN CEJbHE MOJEJTIOBAHHA (c. 23-31)

S. Mashekov, Y. Nugman, A. Mashekova, A. Sekerbek, N. Sembayev, S. Akparova
JlJist BUTOTOBJIEHHST IPYTKIB MJIHMX JiaMeTpiB abo JPOTY 3arporoHoBanuil pagianbHo-3cyBHui ctan (P3C) HOBOT KOHCTPYKILi.

Hage/ieHo pe3yJibraTii MOJIETIOBAHHS €BOJIONIT CTPYKTYPH TIijl Yac rapsidoi MpOKaTKU-IpecyBaHHi amoMinieBoro ciuiaBy 7075 mHa
bOMY PaJIiaJibHO-3CYBHOMY cTaHi. MaTeMaTnyHe MOJIETIOBAHHS TEXHOJIOTTYHOTO TIPOIECY TTPOKATKU-TTPECYBAHHS ITPOBEH IIIJISIXOM



3acrocyBanus nporpamuoro npoaykry MSC.SuperForge, a st nporno3yBaHHs IIPOXOJIPKEHHST 3HEMIITHIOIOUUX TIPOIIECIB BUKOPHC-
TOBYBasIM emrtipuune piBHsAHHSA [[koHcona-Mena-ABpami-Kosmoroposa. Y 3B’3Ky 3 BiZICYTHICTIO KOedillieHTIB piBHAHHSA ABpami
[IPOBEJIN CEPil0 eKCIIEPUMEHTIB 3 (Hi3UYHOro MOJIENIOBAHHS TEXHOJIOTTYHOTIO IIPOIeCcy IIPOKATKU-IIPECyBaHHSI HA TOPCIOHHOMY I1J1ac-
tometpi STD 812. ExcriepumenTts mpoBesin B fiamasoni Temmeparyp 250450 °C i msuakocti aedopmarii 1,0-20 ¢, Oisuanmm
MOIETIOBAHHSIM JI0BEJIH, 110 pr 06pobiti Ha P3C HeoOXiaHO po3BUBATH CKPYUyIOUy fedOPMAIIIIO O BCbOMY MEPETHHY 3arOTOBKH,
1110 TIPU3BOAUTD /10 e(heKTUBHOTO HOAPIOHEHHS CTPYKTYpH. BuBeneno (opmyiu Ta poBeieHo imitariiine MogenioBants. OTpuMani
Ha Mi/ICTaBi [IbOTO 3HAYEHHS HATPYKeHO-1eOPMOBAHOTO CTAHY BUKOPHCTOBYBAJIH JI7IsT PO3POOKI TEXHOJIOTIT CyMiliieHoro mporiecy. Y
poboTi BU3HaueHi palfioHaibHi TeMIepaTypHO-IIBH/KICHI yMOBH fedopmyBanis 3arotoBku Ha P3C. Beranosieno, 1o TeMieparypa
i iHTeHCHBHICTD fedopMallii, IO TTePEBUIILYE KPUTHYHE 3HAUEHHS, a TAKOX MIBUAKICTD edopMallil € BaKJINBUME (DAKTOPAMH, 110
BILIMBAIOTH HA [POLECU JUHAMIYHOIO 3HEMil[HeHHs. MaTeMaTUdHUM MOJIEIIOBAHHAM A0Be/y, o upu o6pobui na P3C possusa-
I0ThCsT 3CYBHI iehopmartii o BCboMy TEPETHHY 3ar0TOBKH, IO TPU3BOAUTH /10 e(heKTUBHOTO MOAPIGHEHHST CTPYKTYPH i (hopMyBaHHs
NPiGHO3EPHNCTOI CTPYKTYPH B PYTKAX, TOOTO BUTOTOBIISIETHCST SIKICHA TIPOIYKILISI.

Kmoudosi ciroBa: amominieBuii ciiiaB, MaTeMaTHYHe MOJIETIOBAHHS, PiBHsHHS ABpami, (hisudHe Mojiei0BaHHsI, peKpucTaisaltis,
MIKpPOCTDPYKTYpa.
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BUSBJIEHHSI OCOBJIMBOCTEN CTPYKTYPHO-®A30BUX IIEPETBOPEHD ITPU ITIEPEPOBIII BIIXO/1B
METAJIYPTII IETOBAHUX TYTOIIVIABKMMHU EJTEMEHTAMMU (c. 32-38)

B. O. Bosox, €. [I. Kim, T. I. Decenxko, A. C. llerpumes, C. P. Aprem’es, bB. M. Ilum6an, JI. JI. Makapeunko, A. M. leazuk,
B. M. Cia6xo, B. C. XmMenpoBcbKHit

Jlocaimkeno dhaszoBuii kI Ta MIKPOCTPYKTYPY JIETYIOUOTO CIJIABY, IO OJIEPKAHUIT 32 JI0MIOMOTOIO BiZIHOBJIIOBAJIBHOI TIJIABKU
TEXHOTeHHUX Bizxo/iB. Ile HeoOXiIHO /st BU3HAUEHHS TEXHOJOTIYHIX XapaKTEePUCTHK, M0 3a0e3Meuy0Th Mi/IBUIIEHHS CTYIICHS
BUJTYUEHHS JIETYIOUMX eJIeMEHTIB TIi/l 4ac mepepoOKN TeXHOTEHHOT CUPOBUHU Ta MPU MOAANBITOMY BUKOPUCTaHHI JIETYIOUOTO Ma-
Tepiany. BusHaueno, mo mpu atomHomy criBBignomenni Si:C B mmxTi 0,05-0,19 (atomue criBinnomennss O:C=1,25) B crasi
MPUCYTHI TBEPAUIT PO3UMH BYIJelio Ta Jjeryiounx ejgemeHTiB B y-Fe, FesSi ta Fe;Sis. IIpu atomuomy cnispignoienni Si:C Ha
pieui 0,05 B criaBi mepeBaskaB TBEPAWH PO3UNH BYTJIEIIO Ta JIETYIOYNX eJieMeHTiB B y-Fe nipu ciabkomy nposii FesSi. Tlpu migsu-
IieHHi 3HaueHHst aromuoro crissizHomenHs Si:C 1o 0,09 pasom i3 FesSi 6yso Bustiieno FesSis. [Toerarte mijBUIIEHHST AaTOMHOTO
cruissignomenus Si:C 10 0,09, 0,12 Ta 0,19 o6ymosuio nocunenns 1posiy FesSi ta FesSis. MikpocTpyKrypa cijiaBy Ha BCbOMY
JOCJII/PKEHOMY Jliarma3oni 3Havyenb criBBigHomenns Si:C B mMUXTi XapakTepuayBajacs HasBHICTIO JAEKiTbKOX (a3 pisHOTO BMiCTy
JIETYIOuuX esieMeHTiB. Bmict esemenTiB y pociimpkenux aiasinkax (% ar.): Ni — 1,65-52,10, Cr — 2,80-53,92 , Mo — 0,19-13,48,
W - 0,40-12,21, Nb — 13,85-33,85, Ti — 2,40—6,63. 36isipbiienns atomuoro cuissianomenns Si:C B muxti 3 0,05 10 0,19 06ymo-
BUJIO 3POCTAHHSI KOHIIEHTPAIlii KPEMHII0 B JOCIIZKeHUX AiasiHkax MikpocTpyktypu (% at.) 3 0,28 no 6,31 . Bumict Byruerio, 3rigHo
anasi3y MiJSTHOK 3pa3KiB, XapakTepuayBaBcs mokazuukamu (% at.) Bix 2,07 mo 14,23. [lesiki 3 1OCTIIKEHUX YaCTOK 3 T IBUTIIEHUM
Bumictom W, Mo, Nb 3 BHCOKOI0 IMOBIpHICTIO BiIIOBiZaIM KOMIUIEKCHUM KapOigHuM 3'¢AHaHHAM. BUXOAS4YM i3 NPOBEAEHUX [0~
CJIDKEeHb MOJKHA 3a3HAYUTH, 110 HAWOLIbII BurigauM atomauM crissignomentsm Si:C B muxri € 0,12 (ipu atoMHOMY CITiBBiJI-
nomrenni 0:C=1,25). IIpu npoMy oTpuMaHuil TPOAYKT MaB BiIHOCHO HU3BKMH BMICT KPEMHIIO Ta BYTJIEIO, e JOCTATHIHN ISt
3abesreyeHHst HeOOXITHOI BI/IHOBHOT Ta PO3KMCHIOKYOT 3[aTHOCTI CILIABY.

Kuio4oBi cioBa: okcuii TeXHOTEHHI BiIXO/IM, OKAJIIHA JIETOBAHKX CTAJIEH, Bi/IHOBHA IJTABKA, PEHTreH0(Ma30Bi 10CITiIKEHHS.
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PO3POBKA I JOCIIIKEHHA HAHOMO/N®IKOBAHNX KOMIIO3UIIMHNX OTOPOIIJIACTOBUX
MATEPIAJIIB TPUBOTEXHIYHOTI' O ITIPU3HAYEHH? (c. 38—-48)

O. B. /luxa, B. II. Csinepcokuii, I. A. /laninenko, B. B. Biniuenko, 0. 10. Kykypynazsk, JI. M. Kupuuenko

BukonaHi aHaTiTHYHI Ta eKCIIEPUMEHTATbHI TOCTIPKEHHS /7T KOHCTPYIOBAHHS i MOZIETIOBAaHHS (PTOPOIJIACTOBHUX aHTU(DPUKIIiii-
HUX MaTtepiasiB. BuznaueHi onTuMasbHi CIiBBIHOIIEHHS CyMapHOi TIOBEPXHI YaCTUHOK IOJIIMEPY /10 CyMapHOi 1IOBEPXHI YaCTUHOK
HAIOBHIOBAaYA [JIA PIBHNX Mapok (TOpoIacTy-4 i KpUTHYHI KOHIleHTpallii MozandikatopiB (TopornracToBux aHTU(GPUKIIHHIX
MarepianiB. Po3paxyHKu MOAyJIiB MpysKHOCTI aHTU(MPUKIIHHUX KapOOIJIaCTUKIB CBIYaTh PO HASIBHICTD ajresii MiXk ByTJIeleBUM
BOJIOKHOM 1 nostiterpadpropernieHoM. IIpu cTBOPEHH] KOMIIO3UTIB, 110 TIOEAHYIOTh BUCOKI MiltHicHI i TpuboTexXHIYHI XapaKTepucTu-
KM, JIOIIJTBHO TOEHAHHST MOAM(DIKATOPIB PI3HOT AUCIIEPCHOCTI 1 TTOJIIMEP-0JIirOMEPHI MATPHIL, 110 3a6e31evye peayisaltito MpUHIITY
GaraTopisaeBoro MoaudikyBanus. BeranoBieHo, 1110 ajresis Mix BYIJIeIeBIM BOJOKHOM i ToJiTepadToOpeTuieHoM Moske 6y TH 3611b-
IIeHa B Pe3yJIbTaTi HAHECEHHsI Ha MMOBEPXHIO BYTJIENEBUX BOJOKOH (DTOPOIIIACTOBOTO MOKPUTTsT 260 MOAN(DIKAIIEI0 HAHOTIOPOIIKAMU
okcujty 1upKonito. Binapua ¢roporiactoBa MaTpuilsd, HAHECEHOTO Ha MMOBEPXHIO BYIJIEIEBOTO BOJIOKHA, MOKe OyTH BUKOPHCTaHA
K e(peKTHBHA OCHOBA JIJIsI KOMIO3UIIHHUX MaTtepiaais. [IpoBegeni qocipkenns mokasasim, 1o HAOBHEHH moJiiteTpadropernie-
ny (IITDE), kokcowm, ByriereBumu Bostokaamu (18—19,5 mac. %) i HaHOMOPOIIKAMI OKCH/IB IINPKOHIIO B KIZTBKOCTI /10 2 Mac. % 1pu-
BOJUTD 10 OTPUMAHHS MaTepiasiB, 10 BOJIOAIIOTh BUCOKUMHU MEXaHIUHIMU XapaKTepPUCTUKAMH 1 3HococTiiikictio. [lokasano, 110 Ha-
SBHICTH OJIIFOMEPHOTO KOMITOHEHTA TTi/[BUIIYE TEPMOJAMHAMIUHY CYMiCHICTH HAa MEXKi PO3/IiJIy i cripusie miacTigiKyBaHHIO TPAHUTHIX
mapiB [ITOE. Marepianam 3 nokparieHnMu Ghisnuko-MeXaHiYHIMU BJIACTUBOCTSIMU BiJITIOBI/Ia€ MOJIEKYJISIPHA CTPYKTYPA 3 TIEBHOIO
OPIEHTAILIEI0 KOKCY 1 BYTJICIIEBOTO BOJIOKHA B MiXK(ha3HUX [IiTTHKAX.

KimouoBi cioBa: antudpukItiiini MaTtepiajan, KOMIIO3UT, 3HOCOCTIHKICTD, (hTOPOILIACTOBI OKPUTTSI, HAHOTIOPOIIOK, OKCH/[ 1P~
KOHI10, KapOOTIITACTHKIL.
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PO3POBKA CIIPSI;KEHD JTETAJIEN ITPU BUKOPUCTAHHSAM IIOJIIMEPHUX MATEPIAJIIB 3
MIABUIMEHNMU TPUBOTEXHIYHUMUI XAPAKTEPUCTUKAMMU (c. 49-57)

A. C. KoGeup, B. B. Ayuin, A. JI. Jlepkay, JI. A. Makapenko, A. B. Ipunsbkis, /1. I. Kpyroye, €. C. Mypanos

[IpoBeneHo MOPiBHSAIBHI TOCTIKEHHS TTOJIMEPHUX MaTepiajiB, O MPAIIOIOTh B CIIPSKEHHSX 31 cTas/LIo. B cisbebkorocmomgap-
ChKOMY MamMHOOYIyBaHi 3HaYHe MicIle B KOHCTPYKTHBHUX MaTepiasax 3aiiMaioTh nosimMepti komnosuTu. Jlanuii Bug Marepianis
Ma€ HU3bKY BapTiCTh, HE3HAYHI TEXHOJIOTIYHI BUTPATH Ta BOJIOIE JOCTYITHUME MEPEPOOHUMI XapaKTepucTUuKamMu. BusiBiieHo, 1o
UL KOJKHOTO BUJLY CIPSDKEHb Jietaieil moTpibno dopmysarn nabip mMarepialis, siki MAKCUMAJIbHO BIIOBIATUMYTH €KCILIyaTa-
iitnuM ymosam. 111006 GisibIin eTaqbHO OMMCATH eKCILTyaTalliiiHi YMOBH iX IOTPIOHO y3araJIbHUTH KOHKPETHUMHU TPUGOJOTTYHIMHI
Ta HABAHTAKYBAJIbHUMHU XapaKTePUCTHKAMI. BUXOJSUN 3 1[bOTO, OyJIO MifiPaHO HABAHTAKYBAJIbHI PEKUMU, SKi BiAMOBIIAIOTH
PYXOMUM CIPSIKEHHSIM TTOCIBHUX KOMILIEKCIB, [JIsl JAHUX CHPSIKEHb, Mi4ac IPOBeIeHHs TPUOOIOTTYHIX TOCTIKEHb, HEOOXIAHO
Oys10 migiOparu Matepias 3 MiHIMaJbHMMU TEXHOJIOTIYHUMM BiAXMJIEHHSMH, aje 3 MiABUIICHUMU TPUOOTEXHIYHUMU XapakTe-
PUCTUKAM.

B pesyuisrati gocaipkenHst 0yJ10 BUSHAYEHO, IO /ISt BCTAHOBJIEHUX YMOB T10JiMEPHO-KOMITO3HIT iTHIIT MaTepial 3 BACOKOMO/LYJIb-
HUM HanoBHIOBaueM PA-6,6+30 % F mae kpati TpubodizinyHi XapakTepucTHKE y NOpiBHAHHI 3 MaTepiasioM PA-6,6. 3anpornioHoBaHuit
Marepian B cripspkeni 3i crammio 1.1191 mae koedirient teprst Ha 38..41 %, a Temueparypa B 30Hi KoHTakTy Ha 8..12 % Menmri Hix
B cIIpsbKeHH] 3 Marepiaom PA-6,6. 3a mpoBeneHnM MetasorpadivHIM aHAII30M ITOBEPXOHB TEPTS MOKHA CTBEP/IKYBATH, IO TTOJi-
MEPHUI KOMITO3UT 3 BUCOKOMOJIYJIbHUM HATIOBHIOBAYEM CTBOPIOE CIIPUSTIUBI YMOBH JIJISI IX BIIPOBAJIKEHHST Y PYXOMi BY3JIM MaIIUH.

OTpuMaHi pe3ysibTaTH JAl0Th MOXKJINBICTh aHATI3yBaTH Ta CHHTE3yBAaTH KOMITO3UTHI MaTepiasn mepeaycim A CiTbChbKOTOCIO-
JIaPCHKOTO MAaIMHOOY/yBaHHS, BPAaX0OBYyour came Tpubosioriuni BiactuBocti. OcobaMBO MIKABUME MOKYTh OYTH pPe3yJIbraTh st
cepBicHUX ¢i1ysK0 Ta MANPUEMCTB, 1110 BUPOOJISIOTH ACTAI Ui MOCIBHUX KOMILIEKCIB.

Kimouogi ciioBa: nostiamisi, BUCOKOMOJLYJIbHI HAMIOBHIOBAYi, abpasuBHA CTIHKiCTh, MeTasorpadisi, TpuOOJIOTIYHA BJIACTHBICTS, 110~
JIiMepHUIT KOMIIO3UT, CKJIOBOJIOKHO.
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PETVJIATOP OCA/IKEHHA TOHKUX IVIIBOK OKCHY OJIOBA, IETOBAHOTO ®TOPOM 3A
JOIIOMOTIOI0 ITUKJIIB I TEMITIEPATYP BIAIIAJIY METOZOM HEHTPUMYTYBAHHA (c. 57-65)

Tri Arini, Latifa Hanum Lalasari, Lia Andriyah, Nadia Chrisayu Natasha, Fariza Eka Yunita, FlorentinusFirdiyono, Adjie Syaputra,
Amalia Sholehah, Achmad Subhan

Tonki rriBku okcuay oJiosa, JeroBanoro dropom (FTO) Gynn naneceri MOAuQiKOBAaHUM MeTOAOM IeHTPUGbYTyBaHHS IPU
3000 06,/x8 3 Bukopucranusam geriapary xjaopuay ososa (II) (SnCly-2H,0) B sikocti ipekypcopa, propuy amonio (NH4F) B sikocti
JIEryI04oi I00ABKY i €TaHOIY B SIKOCTI PO3YMHHUKA. METOK TaHOTO JOCTIIKEHHS € BU3HAUEHHS SIKOCTI TOHKOI MJTIBKU B 3aJI€5KHOCTI
Bift KizbkocTi 1ukitiB (3, 4, 5 1 6 nnkiis) i remmneparypu signamty (300, 400 i 500 °C). 3mina Temneparypu Biasny i KiJIbKOCTI INKJIIB
MOKe BIVIMHYTH Ha KPUCTAIuHy CTPyKTypy ToHKOI miku FTO, posmip Kpuctamis i posmip 3epe. 30i/blIeH s KiJTbKOCTI IIUKJIIB
i TeMIepaTypu Bimany MOKe IIPU3BECTH /10 301IbIIeHHsT PO3MIPY KPUCTATITIB I 3HUKEHHS HIIJIBHOCTI JAMUCJIOKAILi, 110 J03BOJIsIE
€JIEKTPOHAM MiK 3epPHAMU JIETKO TrepeMimaTucst. Besmke 3epHO MOKe 3MEHIITUTH MEKY 3€PeH, 301IbIIYI0Ur PyXJIUBICTh €JEKTPOHIB
i BMEHIITYIOUN TTUTOMUI OTip. PEHTreHOCTPYKTYPHUI aHali3 MOKA3YE, MO B IaHOMY JOCITi/KEHH] (POPMYETBCSI CTPYKTYpa MOJIiKPHC-
tasniynoro SnOj 3 mepeBaxkaiodolo Kpuctaaiunoio mroununono (110) B mopiBHAHHI 3 IHTEHCUBHICTIO IHIINX CTPYKTYp. Benmuunna
[IUTOMOT'O OIIOPY 3MEHIIYETHCS 31 301/IbIIEHHAM TeMIIepaTypy Bifnany i KiJbKocTi HukiiB. Kpim Toro, 3HayeHs mpo3opocTi TakokK
3MEHIIYEThCsT 31 301IbIIEHHSIM TeMIlepaTypH Bifnaiy i KibkocTi 1nk/aiB. ONTUMabHI Pe3yJbraTi 3HadeHb TUTOMOTO OIOPY 1 T1po-
30pOCTi, OTPUMAHI B IAHOMY JIOCJIIJDKEHHI, CKJIQ/Ia0Th 1,692x102 Om-cm i 69,232% mpu 500 °C i 5 rukaax. 1i pesyasratn MOXyTh
GyTH BUKOPHUCTaHI B SIKOCTI OMOPHUX JAHUX JIUISE OAQIBIINX JOCJI/KEHb 3 ONTUMI3alli OTPUMAHHS TOHKOI TIJIIBKU OKCHLY 0JIOBA,
serosanoi propom (FTO) merozom nientpudyrysans. Tomy 6arato hakTopis, 1110 BIIMBAIOTH HA OTPUMAHHS TOHKOI IIJTIBKYU OKCULY
0J10Ba, JieroBanoi ¢hropom (FTO), Gyiib To cTaisi po3unHeHHs, ab0 MPOIec 0Ca/UKEHHS Ha TIOBEPXHIO MIIKIAIKK BCe Ie TToTpedyoTh
rIMOOKOTO BUBYEHHST JIJIs OTPUMAHHST OIITUMAIBHOTO Pe3yJIBTaTy.

KmouoBi cioBa: nieHTprdyryBaHHs, KiJTbKICTb IIMKJTiB, TEMIIEPATypa Bi/lllamry, MITOMUII OT1ip, KOeillieHT IPOITyCKAHHS.
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3ABE3NEYEHHSA KOPO3ITHOI 3AXUIEHOCTI KOHCTPYKIIIT TP POBACTHOMY ITPOCKTYBAHHI
(c. 66-72)

O. M. Ti6anenko, B. A. TiGanenko, O. A. Bouaposa

P03po6ieH0 METOMKY BU3HAYEHHS XapaKTEPUCTUUHMX 1 PO3PAXYHKOBHMX 3HAUY€Hb MOKA3HUKIB KOPO3IHHOI CTIfiKOCTI, OIiHKY
HapaMeTpiB HaJiHHOCTI crcTeM MpoTHKOpo3iitHoro 3axucty koucrpykiuiil (CII3K). ITiaxix sacHoBanuii Ha PO3BUTKY POGACTHUX
(CTIMKUX /10 30BHIIITHIX BITMBIB) CUCTEM TIPOEKTYBAHHS 3aX0/1iB IEPBUHHOTO Ta BTOPUHHOTO 3aXUCTY METAJOKOHCTPYKILIN Bil KOPO-
3ii. JIJ1st BAOCKOHAJIEHHS CIIOCOOIB eKCIutyararlil Cliopy/i Ha BCiX eTarax KMTTEBOTO [UKIY OOTPYHTOBYIOThCS TEXHOJIOTTUHI IPUHOMHU
JMIarHOCTUKH 1 TeXHIYHOTO 06cIyroByBaHis. [iABUIEHHST KOPO3iiiHOI CTIHKOCTI, CTIKOCTI 10 /il arpecuBHUX eKCIUIyaTalliiiHuX ce-
PeNOBHIIL 3a0€31eUyEThCst eDEeKTUBHUMMU CIIOCOOAMY TIEPBMHHOTO Ta BTOPUHHOTO 3aXMUCTY METATIOKOHCTPYKILiT Bi Koposii. Pospobka
CIpsMOBaHa Ha PO3BUTOK HostoxkeHb yHHUX HOpM EN 1990 o nmpoexrysannsa CII3K.



Beranosiieno, 1110 3alporoHoBaHi BUMOTH CHPSMOBaHI Ha 3a0e3MeYeHHsT IKOCTI METaJOKOHCTPYKIN 1 BUKOHYIOTBCS B PO3pa-
XyHKax 3a METOAOM TPaHUYHUX CTaHiB 3 BUKOpUcTaHHsM Koedinientis namiiinocri (EN 1991). 3abesneuenns Hecydol 31aTHOCTI i
JOBrOBIYHOCTI 3A1IICHIOETbCSA BifIoBiAHO 110 1osoxkenb HopM EN 1993. IIpu nboMy BUKOPUCTOBYIOTbCS XapaKTePUCTUYHI 3HAYCHHS
TOKa3HUKIB sikocTi 3axucHuX mokpuTTis (EN ISO 12944, EN 1461) i matepiany xonctpykmiit (EN 1993-1-4). Onnak BUKOpHCTaHHS
TaKKX TIPOIEIYDP TATHE 32 COOOI0 OOMEKEHICTh JAHUX YMOB eKCILIyaTallii JJist Po3paxyHKOBOT OI[IHKU JIOBFOBIYHOCTI.

3anporoHoBaHa METOJMKA YAOCKOHAIUTD 3aX0/[1 KOPO3IIHOI 3aXHMIEHOCTI KOHCTPYKILNA Ha OCHOBI POOACTHOTO MPOEKTYBAHHSI.
Peaurizaltist METOMKN OOTPYHTOBYE KOHCTPYKTOPCHKY 1 TEXHOJIOTTYHY MiIrOTOBKY POOIT MPOJOBKEHHS PeCypCy KOHCTPYKILiil. Bripo-
BaJPKy€eTbesl e()eKTUBHI [IPOLelyPU IIEPBIHHOIO Ta BTOPUHHOTO 3aXUCTY, peasli3yloTbes BUMOrU MiskHapoauux crangapris ISO 9001.

Kio4osi croBa: MeTasieBi KOHCTPYKILii, IOBrOBIYHICTH, POOACTHE MPOEKTYBaHHS, aHTHKOPO3IHHUIT 3aXKCT, KOPO3iiiHa CTIIKiCTD.
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MIITHICTD TA XIMPE3ICTEHTHICTb KOMIIO3UTIB HA BA3I EIIOKCU/IHOT CMOJIY, HATIOBHEHOf
TIIICOM ¥ BUXITHII TA BOJIO-OTBEPIKEHIIT ®OPMAX (c. 73-80)

. JI. Crapokanomcskwii, /1. O. Paccoxin, A. O. Imenxo, H. B. CirappoBa, M. M. Pemernuk

[Ipencrasiieni pe3ysibTatit TOCHIZKEHHST €MTOKCUAHUX KOMIO3UILH 3 TillCOM, Y3ATUM Yy BUIVIS/I AMCIIEPCHUX HOPOMUIKIB B I10-
YaTKOBOMY 1 Bojto-3aTBepisiomy crami. [Tokazano, sk came BBezients 50 Mac. % M00ABKU Tifcy BIUIMBAE Ha MillHICTb, XIMCTIHKICTD 1
MOP(}OJIOTiT0 KOMIIO3UTIB.

[Tpu 3Buuaiiniit repmoodpobIti (60—110 °C) KOMITO3UTIB MaKCHMaIbHA HAIIPYTA [IPU CTHCKYBAHHI Gy i MOZLYJIb IPYKHOCTI TIPH
ctuckanii E¢, a Takok cTIHKICTD 10 CTUpaHHs 3HUKYIOTHCA IiC/s BBeAeH s TiciB (060X TUmiB). Y TOI e 4ac mic/st KOpCTKOro
nporpiy 250—260 °C kommno3uTiB MoyJib npyskuocTi E. migBuiryerbest. TAKOK MiABUIYETHCS | MAKCHMMAJIbHA HATIPYTA TIPU CTHC-
KyBaHHi 6. Te )k — muis1 crilikocti 1o crupanus, sika micis 250 °C 3poctae 0co6IMBO MOMITHO.

MikpoTBepicTb Imicjis HATTOBHEHHST CXUJIbHA 10 TABUIIIEHHS, OTHAK KPUXKICTh €MTOKCHU-TITICOBUX KOMITO3UTIB HE JI03BOJISIE BUMi-
psiTH ii pu 3aHypeHHsIX myaHcona (crasiesa misedepa) nonaz 20 M. AJte micsst TepMoo6podxu 250—260 °C HaBIaky — HeHAIOBHE-
HUI oJIiMep CTa€ KPUXKIM, TOJIi SIK HAMOBHEH] — MTacTH(IKYIOTHCS, MOKa3yl0un BICOKY MiKpPOTBEPIicTh mpu 3HauHUX (30—50 MKM)
3aHyPEHHSIX.

KomrosnTu 3 riricom, Ha BifiMiHY Bijl HEHATIOBHEHOTO, B AIlETOHI He PO3MAAI0THCS i 30epiraloTh IIICHICTD TIpU OY/Ib-IKOMY daci
BuTpuMKY (10 75 i6 i gasi). [Ipu 1ibOMY KOMIIO3HUT i3 TiIICOM, SIK HATIOBHIOBAYEM, Ma€ MeHIle HabyXaHHsI B alleTOHI, HiK Tirc. 3riHO
3 flanuMu atoMHo-cus1oBoi (ACM) Mikpockottii, MOpdoJIoTiss KOMIIO3UTIB HEHAIIOBHEHOTO Ta 3 TillcoM Bijpisusaerscs. linc dhopmye
KOMIIO3HT 3 GLIBII KPUCTATIYHOIO CTPYKTYPOIO HamoBHOBaYa. Mopdostoris BigoOpakae po3mojii iHepPTHUX YaCTHHOK; [IJIsT HEHATIO-
BHeHoro Komno3uty (H-xomosur), e BUHO Jiuiie opy Ha TJIi IMOPiBHSAHO IJIaZKoro pesbedy. BBejleHHs Tilcy B eII0KCUHY CMOJLY
3MIHIOE KOHCUCTEHII0 KOMIIO3UIIIT i MOP(OJIOTII0 KOMIIO3UTIB, sIKa TAKOK 3aJI€KUTh BiJ THIY rincy (BUXiAHUI HamiBBOAAHUIT 200
3aTBEPJIIJINI JIBOXBOIHUH.

Knro4oBi cioBa: emOKCUIHIIT KOMIIO3UT, TiTlC, MiKPOTBEPICTh, XIMCTIHKICTh, TEPMO-3MIIIHEHHS, MITIHICTh, MOP(hOJIOTisI, 3aTBEp-
JUKEHHS.
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BU3HAYEHHSI MOSKJIMBOCTI 3ACTOCYBAHHSI Zn-Al IOABIITHO-IIIAPOBOTI'O TI/IPOKCH/LY,
IHTEPKAJIbOBAHOTO XAPYOBUM BAPBHIUKOM ORANGE YELLOW S, IK KOCMETUYHOT'O INITMEHTY
(c. 81-89)

B. JI. KoBaxenko, B. A. Korok

Jlax U1 HIrTiB, 30KpeMa Teib-JIaK, € HalbiIbIl BUKOPUCTOBYBAHUM KOCMETUYHUM 3ac060M. KOMIOHEHTaMK rejib-JlaKy, siKi BU-
3HAYAIOTH I TOKCUMYHICTD, 1 CIIOKUBYI KOJIPHI BJaCTUBOCTI, € mirMenTy. Zn-Al 1moasiiino-1maposi rifpokcuay, inTepKaaboBaHi Xapyuo-
BUMU GapBHUKAMU aHIOHHOTO THILY, € TIEPCIIEKTUBHUMY ITIrMEHTAMU JIJIl BUKOPUCTAHHS B TeJib-Jialll. BUBUEHO TapaMeTpy 3pa3KiB
Orange Yellow S-inrepramboBarux Zn-Al (Zn:Al=4:1 i Zn:Al=4:1) rigpokcuzuis, cunresoanux npu pH=8 i pH=11. Kpucraniuna
CTPYKTYpa 3pa3KiB BUBYEHA METOZIOM PeHIeHO(ha30BOT0 aHAI3Y 1 TepMOrpaBiMeTpii, HirMeHTHI BJIACTUBOCTI — METOI0M BUMiPIOBAHHS
i pPO3paxyHKy XapakrepucTuk Korbopy B cricreMax CIELab i XYZ. Anasoriuro GyJiv BUBYEH| XapaKTEPUCTHKK KOJIbOPY 3Pa3KiB resib-
JIAKy, BUTOTOBJIEHUX 3 BAKOPUCTAHHIM CUHTE30BAHUX MITMEHTIB.

Mertogamu perreHoa3oBoro anaizy i Tepmorpasimerpii mokasano, mo Zn-Al-Orange Yellow S mirmentu, cunTe3oBaHi mpu
Zn:Al=4:1, € mozsiitHo-apoBUM rigpokcuaamu 3i ctpykTypoto a-Zn(OH),. Busisiero sisuiie posnazy Zn-Al TIIIT xo ZnO mig yac
cunresy. SIk pesynbrat, Bei 3pasku Zn—Al — Orange Yellow S mirMeHTy, MicTATD sIK TTIOABIHHO-TAPOBU TiAPOKCHI, TAK U OKCHJL [TUHKY.
ITokazano, mo Bci 3pasku Zn—Al — Orange Yellow S nirmenty, orpumani npu pH 8 i 11 Ta cnissignomennax Zn:Al=4:1i Zn:Al=2:1,
MAaIOTh BUCOKI ITiIrMEHTHI XapaKTEPUCTUKH Ta € TIEPCIIEKTUBHUMU /711 BAKOPUCTAHHI B TeJib-JIalli. 3Pa3Ku TeJib-JIaKy i3 CHHTE30BaHU-
MU TIirMEeHTaM# MalOTh Y€PBOHO-0PAHsKeBUil KOTip (TOH Koabopy 595—604 rM) i3 BUCOKOIO MOHOXPOMATHYHICTIO (YNCTOTA KOTBOPY
63—75 %) ta Hacuyenictio Kosubopy (48,7-58,3).

Kimouosi ciosa: Zn—Al nozBiiiHO-11apoBuil TiIPOKCHU, IrMeHT, iHTepKaioBanHsi, resib-aak, Orange Yellow S.





