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This paper reports studying the effect of such highly active, sur-
face-active modifying elements as Y, Hf, and La on the structure and
properties of the Ni—Cr—Al system’s consumable cathodes, which are
used to apply heat-resistant coatings onto the gas-turbine engines’
blades. Y, Hf, and La are introduced to form the nanoscale separation
of phases that stabilize the alloy structure.

In order to obtain cathodes of the required quality, a method of
vacuum-arc autocrucible melting has been chosen. The selected tech-
nique makes it possible to use raw materials of different dispersity for
the manufacture of ingots (in the form of powders or pig metal). The
charge was prepared by shredding the materials mechanically, using
various methods (cutting and crushing).

It has been shown that the introduction of elements such as Y
and La into the cathodes has a similar effect on structural formation
processes. It has been established that when Hf is introduced, the
structure of the resulting consumable cathodes is characterized by
a greater degree of homogeneity. There is also a positive effect of Hf
on the uniformity of the distribution of doping elements (Al, Cr) in
the volume of the material compared to alloy samples modified by
Y and La.

It has been shown that the introduction of Hf has made it possi-
ble to achieve the higher quality indicators in comparison with Y and
La. An analysis of coating structure has revealed that samples with
Hf have a greater degree of homogeneity and fewer defects, which
is especially important when applying coatings of greater thickness
(over 40 pm). It has been established that the introduction of Hf
makes it possible to apply coatings up to 90 um thick by obtaining a
less defective structure. It has been found that the Hf modification

increases the adhesion between the substrate and coating, as well as
makes it possible to achieve maximum even distribution of doping
elements throughout the entire thickness of the coating applied.

Keywords: gas-turbine engine, blade, composition, modifica-
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The effect of electrolysis conditions with different electrolyte
compositions on the growth kinetics, phase-structural state, and hard-
ness of coatings obtained by microarc oxidation (MAQO) on the D16
aluminum alloy (base — aluminum, main impurity Cu) was studied.

An analysis of the results obtained showed that the choice of the
type of electrolyte and the conditions for the MAO process makes it
possible to vary the growth kinetics and phase-structural state of the
coating on the D16 aluminum alloy within a wide range. For all types
of electrolytes, with an increase in the content of KOH, Na,SiOs, or
KOH+Na,SiOs, the growth rate of MAO coatings increases.

It was found that in MAO coatings obtained in an alkaline (KOH)
electrolyte, a two-phase (y—Al,O3 and a—AlyO3 phases) crystalline state
is formed. An increase in the KOH concentration leads to an increase in
the relative content of the o—Al,O3 phase (corundum). During the for-
mation in a silicate electrolyte, the phase composition of MAO coatings
with an increase in the content of liquid glass (NaySiOs) changes from
a mixture of the y~Al,03 phase and mullite (3A1,03-2Si05) to an X-ray
amorphous phase. The use of a complex electrolyte leads to a two-phase
state of the coating with a large (compared to an alkaline electrolyte)
shift of the y—=Al;03—a—~Al,O3 transformation towards the formation
of the a—Al,O3 phase. It was determined that the value of hardness
correlates with the content of the a—Al,O3 phase in the MAO coating,
reaching the maximum value of 1620 kg/mm? at the highest content
(about 80 vol. %) of the 0—Al,O3 phase.

Two types of dependences of the coating thickness on the amount
of electricity passed were revealed. For the amount of passed elec-
tricity 10-50 A-h/dm? the thickness dependence is determined as
4.2 pm/(A-h/dm?), which suggests the basic mechanism of electro-
chemical oxidation during the formation of a coating. For the amount
of electricity transmitted 50—120 A-hour/dm?, the thickness depen-
dence is determined by a much smaller value of 1.1 pm/(A-hour/dm?).
This suggests a transition to a different mechanism of coating forma-
tion — the formation of a coating with the participation of electrolysis
components.

Keywords: structural engineering, microarc oxidation, D16 al-
loy, electrolyte type, growth kinetics, phase composition.
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Monocrystals (N(CHs)4)sMnCl; were grown from an aqueous
solution of salts by slow evaporation at room temperature. The effect
of phase transitions on the behavior of photoluminescence spectra, as
well as excitation spectra and time of attenuation of the glow band of
539 nm is studied in the temperature range of 4.5-300 K. Based on the
studies of the spectra of photoluminescence of the (N(CHs);)sMnCly,
the glow bands, which are caused by the glow of the Mn?" ion and
correspond to the 4T;—SA; transition, were determined. The tem-
perature evolution of photoluminescence spectra (4.5-300 K) of the
(N(CHj3),)2MnCly crystal demonstrates anomalies of their parameters
at the points of phase transitions. Temperature dependences of crystal
photoluminescence spectra of the (N(CHs);)sMnCly crystal prove the
existence of phase transitions in the temperature intervals from 100
to 300 K. The excitation spectra for the luminescence band of 539 nm
and their temperature evolution (4.5-300 K) are shown. The bands of
around 2.93 and 2.96 eV are quickly damped with temperature, so at

the temperatures above 170 K and 270 K, the bands of 2.96 and 2.93 eV
are not observed, respectively. Peaks in the excitation spectrum corre-
spond to electron transitions from the basic state of ®A; Mn?* to various
excited states MnClgf (T,). Their excitation energies are explained by a
model of crystals using the Tanabe-Sugano diagrams. The Racah B and
C parameters, as well as the splitting of crystal field A, were calculated
based on the Tanabe-Sugano diagrams for d° of electronic configuration.
The temperature behavior of the time of attenuation of the photolumi-
nescence band of 539 pum was studied. The resulting time of attenuation
of the photoluminescence band increases at an increase in temperature.
The kinetics of attenuation of the photoluminescence band of 539 nm of
a crystal is well described by an exponential function.

Keywords: photoluminescence, glow spectra, excitation spectra,
phase transitions.
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Nickel hydroxide is widely used in supercapacitors, alkaline bat-
teries, for the electrocatalytic oxidation of organic contaminants, etc.
Due to their electrochemical activity, Ni(OH) (a+f) samples of a layer
structure synthesized in a slit diaphragm electrolyzer are the most prom-
ising. The effect of the thermal field on the structural characteristics of
layered (o+B) Ni(OH), was studied. The effect was assessed in two
ways: 1) internal (in situ) cooling directly in the electrolyzer by cooling
the cathode from the rear side; 2) external (ex situ) heating directly after
the electrolyzer when passing through a spiral heat exchanger heated to
90 °C. The crystal structure of the samples was studied by X-ray phase
analysis. It was shown that the base sample obtained without changing
the thermal field was a monophase layered (o+) structure with a high
content of a-modification and a gradient transition from a to B through
anumber of intermediate structures. The crystallinity of the sample was
not high. During the internal cooling of the cathode, the crystallinity
decreased and the fraction of the a-modification increased. External
heating of the nickel hydroxide suspension immediately after leaving

the electrolyzer led to the recrystallization of the samples with the de-
composition of the (a+B) layered structure and formation of B-Ni(OH),
with high crystallinity. It was found that external 6-minute heating did
not change the crystal structure. This is explained by the fact that the
aging process of nickel hydroxide at an elevated temperature is a crystal-
chemical transformation, which is characterized by an induction period,
during which the rate of the process is minimal.

As aresult, the study has shown the possibility of controlling the
type of forming crystalline modification of nickel hydroxide and its
crystallinity by changing the internal (in situ) or external (ex situ)
thermal field.

Keywords: nickel hydroxide, layered (a+B) structure, internal
cooling, external heating, aging, induction period, slit diaphragm
electrolyzer.
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The value of the thermal conductivity coefficient depending
on the temperature of the samples of steel rod fragments with fire-
retardant cladding has been determined in the present research.

The thermal conductivity coefficient of mineral wool fire-retar-
dant cladding was determined; special patterns of its dependence on
temperature were revealed. This is explained by the thermal decom-
position with the release of thermal energy of inclusions between
the fibers of mineral wool and its fibers at a temperature of 750 °C.
The apparent minimum of the thermal conductivity factor for fire-
retardant mineral wool cladding with a thickness of more than 50 mm
is observed at a temperature of about 100 °C. This happens due to the
fact that at this temperature the free moisture contained between the
fibers of the mineral wool evaporates.

Generalized temperature dependence of the thermal conductiv-
ity coefficient of mineral wool fire-retardant cladding has also been
derived, in a tabular form. It can be used for calculating the tem-
perature in steel structures with such fire protection. The thickness
range for application is up to 80 mm for the specific heat capacity of
1,000 J /(kg °C) and a density of 200 kg/m?>.

It is shown how the obtained dependence can be used for predicting
heating in steel structures with fire-retardant mineral wool cladding.
The relative error between the calculated and experimental data was
calculated. The Cochrane, Student, and Fischer criteria for the results of
temperature calculation in steel structures with fire-retardant mineral
wool cladding between the calculated and experimental data accept
values that do not exceed the tabular quantities. This means that the
results of the calculation using the obtained temperature dependence of
the thermal conductivity coefficient are adequate

Keywords: thermal conductivity coefficient, thermal-physical
parameters, steel constructions, fire protection cladding, fire protec-
tion test.
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This paper reports a study into the formation of the phase
composition, structure, and properties of arc welding coatings by
the flux-cored electrode materials from the Fe-Mo-B-C system.
The welding alloys were applied using the flux-cored arc welding
(FCAW) electrodes, which consisted of a shell made from the low-
carbon steel filled with a reaction powder mixture that contained
boron carbide and molybdenum in a ratio of 1:1.

The calculation of the phase composition of alloys that cor-
respond to the surfaced layers by a CALPHAD method using the
Thermo-Cale OpenCalphad software shows that under the equilib-
rium conditions the boride phases of molybdenum and ferrite cannot
co-exist. The main phase of such alloys is a FeMosBy compound,
which forms the eutectics with austenite. Given that the eutectic
structures with borides are characterized by high brittleness, the
introduction of components was conducted in the form of a reaction
mixture in order to obtain the in situ formed boride phases in the
form of separate structural components.

Analysis of the results of studying the microstructure and phase
composition of coatings reveals that they consist of three main struc-
tural components: the eutectic (FeMoyBa+errite) and the grains of
molybdenum tetraboride MoB,. Thus, under the conditions of arc
welding using the reaction mixture, an irregular structure is formed,
which is favorable in terms of ensuring wear resistance due to the
high microhardness of MoB;>27 GPa.

The hardness of the coatings obtained is at the level of 63—
65 HRC, and the wear resistance is higher compared to standard
high-chromium alloys (grades T620 and T590) by 2-2.5 times. This
makes it possible to recommend the coating of a given system for
hardfacing the working surfaces of equipment in the coal, processing,
woodworking industries, etc., where abrasive wear is the dominant
type of surface wear.

Keywords: powder wire, hardfacing, molybdenum borides, reac-
tion synthesis, abrasive wear.
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The study of glass multilayer columns made of ordinary glass
using triplexing technology. The main disadvantage of using ordi-
nary glass is the fragile nature of its destruction, it breaks instantly.
To avoid this effect, triplexing technology is used: the glass is joined
in several layers with an EVASAFE polymer film (Bridgestone,
Japan), after which the columns were heated to a temperature of
130 °C and kept for 30 minutes. The film material is an elastomer
(a polymer with highly elastic properties in a wide temperature
range). This allowed restraining parts of fragments of glass struc-
tures, making them plastic inside the bonding plane, increased their
reliability, prevented the instantaneous opening of cracks in the
depth of the section.

A method for studying multilayer glass columns for central-axial
compression using the method of two-dimensional digital image cor-
relation is developed. Two series of prototypes were manufactured
and tested. The tests were performed on a hydraulic press.

The model of the destruction of glass columns of different
cross-section is investigated and described. The accuracy of the
digital image correlation method using two-dimensional correla-
tion for glass centrally compressed columns is estimated. The
results of the digital image correlation method with the results of
measurements of absolute deformations by mechanical devices are
compared. Based on the analysis of the results, the dependences
of relative deformations € on the applied load N were determined
using the digital image correlation method. The dependences of
relative deformations € on normal stresses 6=N/A and dependences
of relative deformations € on the outer glass surfaces on the applied
load N are determined.

Keywords: digital image correlation, multilayer glass column,
triplex, sheet glass.
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DEVELOPING THE MODIFICATION OF NICKEL CATHODES FOR APPLYING THE ION-PLASMA COATINGS
ON THE PARTS OF AIRCRAFT ENGINES (p. 6-13)

V. Yefanov, O. Ovchinnikov, O. Dzhugan, I. Petrik, D. Raspornia, O. Kapustian, Ye. Saprykin

JloctipkeHO BIUIMB BUCOKOAKTUBHIX, TOBEPXHEBO-aKTHBHIX MoANdikyounx exementis sk Y, Hf i La na crpykrypy i BiactuBocti Karo-
niB cucremu Ni—Cr—Al, SiKi BHKOPUCTOBYIOTHCS IJIsl HAHECEHHSI JKapOCTIHKIX TIOKPUTH POOOUYKX JIOMaToK razoTypoinmux asurynis. Y, Hf i La
BBOJIATHCS 3 METOK (DOPMYBAHHS HAHOPO3MIPHUX BUJLIEHD (a3, 10 CTabiIi3yI0Th CTPYKTYPY CILIABY.

3 MeTO10 OTPUMAaHHs KaTo/AiB HEeOOXiAHOI SKOCTI 0OpaHuil METO/ BaKyyMHO-AYrOBOTO rapHicaskuHoro neperiaBy. O6panuii croci6 1o-
3BOJISIE BUKOPUCTOBYBATH JIJIsl BATOTOBJIEHHST 3/IUTKIB CUPOBUHY Pi3HOI nciepcHOCTi (Y BUIISAL TOPOIIKIB a60 4yiioK). [TiAroToBKy mmxTu
3IHCHIOBAJIN IUISIXOM MEXaHIYHOTO TIOAPIOHEHHs MaTepiasiB pisHuME MeTofaMu (TIOpi3Ka Ta MoAPIOHEeHH ).

[Tokazano, 1110 BBeZICHHS /10 CKJIA/Ly KaTO/IB TaKKX esleMeHTiB K Y i La Mae cxo’ke BILUIMB Ha IIPOIleCH CTPYKTYpPOyTBOpeHH:. BeranoBieno,
1o npu BBeAeHH! Hf cTpyKTypa OTPUMAHUMX KATOMIB XapaKTEPU3YEThCSA OLIBIIMM CTYIIEHEM OAHOPIAHOCTI. TakoX BiZ3HAYEHO MO3UTUBHUI
sruiB Hf Ha piBroMipHicTh posnozin seryiounx exementis (Al, Cr) B 06’emi Matepiaty B mopiBHsHHI 3i 3pazkamu criiaBy MojaudikoBarnx Y i La.

ITokaszano, 1o BeejeHHs Hf 10380110 10CATTH GLIBIIT BUCOKUX SKICHUX MOKAa3HUKIB B nopiBHAHHI 3 Y 1 La. AHa/3 CTPYKTYPH MOKPUTD
NOKa3aB, Mo 3pasku 3 Hf XapaKkTepusyThest GiIbIIMM CTYIIEHEM TOMOTEHHOCTI | MEHIIOK0 KiMbKICTIO f1eheKTiB, 0 0COOMMBO BaKJIMBO TIPU
HaHeceHHi TOKPUTD BeJukoi ToBimuu (nonas 40 mxm). Beranosieno, mo Begents Hf 103B0JIsie HAHOCUTH TIOKPUTTS TOBIMHOIO 10 90 MKM.
3a PaXyHOK OTPMMAHHsI MeHII 1eeKTHOI CTPYKTYpH. BeranosiieHo, mo moaudikysanus Hf miasuiinye aaresiio mOKpUTTS 3 MiAKIAAKOIO, a
TaKOK 03BOJISIE TOCATTH MAKCUMAJIBHOI PIBHOMIPHOCTI PO3MOJILTY JIETYIOUNX €JIeMEHTIB 0 BCiil TOBIINHI TTOKPUTTS.

Kio4oBi cioBa: razoTypOiHHMIL IBUTYH, JIONIATKA, CKJIa1, MOAMIKYBaHHsI, KaTOJ, TOKPUTTS, CTPYKTYPA, aresis, nedekT, BIaCTUBOCTI.
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A STUDY OF THE PHASE-STRUCTURAL ENGINEERING POSSIBILITIES OF COATINGS ON D16 ALLOY
DURING MICRO-ARC OXIDATION IN ELECTROLYTES OF DIFFERENT TYPES (p. 14-23)

V. Subbotina, O. Sobol, V. Belozerov, O. Subbotin, Yu. Smyrnova

JlociizkeHO BIVINB YMOB €JIEKTPOJTI3Y 3 PISHUMH CKJIAAMU eJIEKTPOJTITY Ha KIHETUKY POCTY, (ha30BO-CTPYKTYPHUH CTaH i TBEPAICTb HOKPUTTIB,
oTpuManux Mikpoayrosum okcuayBanisivm (M/1O) na amominieBomy criasi /{16 (ocHoBa — asmominiii, ocHoBHa fgomirika Cu). Anastia orpuManux
Pe3yJIBTaTiB MOKa3as, 0 BUOIP THITY €IeKTPOJITY 1 yMOB nipotikarHs M/]O-1poriecy 03B0JISIE B IIUPOKUX MEKAX 3MIHIOBATH KiHETHKY pocTy 1 (ha-
30BO-CTPYKTYPHUI CTaH MOKPUTTS Ha aymoMirieBomy criasi J[16. Jljist BCix THIIB eleKTpotiTiB 3i 36ibiientsM BmicTy ckiazoBnx KOH, NaySiOs
a60 KOH+Na,SiO3 nigsuntyersest mBuakicts pocry MIO-nokputtis. BeranosieHo, mo 8 M/IO-niokpurTsix, ogepxyBanux B JrysxkHomy (KOH)
esiekTpodIiTi, hopmyerhest iBodaste (y-AlyOs i a-AlyO3 asu) kpucramiynmii cramn. 36ibiments konnenrpaitii KOH npusBoanTs 10 36iabImeHns
BigHocHOrO BMicTy 0-AlyO3 dasu (kopyuay). [Ipu dopMysanni B custikatHOMY eJTeKTposiiTi (hazosuii ckimag M/IO-TIOKPUTTIB 31 301LIbITEHHAM
BMmicty pinkoro ckia (NapSiOs) amimioerses i cymint y-AlyOs dasu i myaita (3Al,03-2S104) 10 perrrenoamopdHoi hasu. Bukopucranus komi-
JIEKCHOTO €JIEKTPOJIITY TIPU3BOTH 10 IBOGMAZHOTO CTaHy MOKPHUTTS 3 GLIbIM (Y MOPIBHSIHHI 3 JIy’KHUM €JIEKTPOJIITOM ) 3PYIIEHHSIM [IEPETBOPEHHST
v-AlyO3—0-AlyO3 B Gik yrBOpenHs a-AlyO3 dasu. BusHaueHo, 110 3HaueHHst TBEpAOCTI Koperoe 3i BMicToM a-AlyOs dasu B MIO-nokpurTi, 10-
csratoun HaiiGisbmoi Besmaunin 1620 kr/Mm? npu Haiibiabimomy uicti (6u3bK0 80 06. %) a-AlyO3 dasu.

BeranoBiieHo gBa TUIN 3aJ1€3KHOCTEN TOBIMHU TTOKPUTTS Bijl KIJIBKOCTI €JIEKTPUKU sIKe TTPOUILIO0. [l KIJTbKOCTI eJIeKTPUKU SKe 11PO-
iimmo 10-50 A-rog/aM? 3aMesKHiCTh TOBIIMHN BU3HAYAEThCA, K 4.2 MrM/(A-Tommmy/mM?), o mependadac 6a3oBHI MeXaHi3M eleKTpPo-
XiMiUHOIO OKMC/JCHHS IIPU YTBOPEHHI MOKPUTTA. Il KiJbKOCTI eJleKTpuKM sike mpoiiuio 50—120 A-roguny/am? 3a1eKHICTb TOBIIMHN
BU3HAYAETHCA 3HAYHO MeHToto BesiranHomo 1.1 mkm/(A-roaumy/am?. 1le mepenbauac mepexiz 110 iHmoro MexatizMy (hoOpMyBaHHS TOKPUTTST —
YTBOPEHHSI HOKPHUTTS 32 y4acTi KOMIIOHEHTIB eJIeKTPOIIi3Y.

KmouoBi ciioBa: cTpyKTypHa iHKeHepisi, MiKpojyrose okcuyBatHs, ciiaB /116, Tuir esiekTpoJiity, KineTuka pocty, (hazoBuil CKIIa/L.
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INFLUENCE OF PHASE TRANSITIONS ON THE TEMPERATURE BEHAVIOR OF PHOTOLUMINESCENCE
SPECTRA IN A (N(CHj3);)sMNCL; CRYSTAL (p. 24-30)

H. Ilchuk, A. Kashuba, I. Kuno, S. Sveleba, T. Malyi, R. Petrus, V. Tsiumra, I. Semkiv

Mounoxkpucrasiuni 3pasku (N(CHs)4)>MnCly 6yJ10 BUPOIIEHO i3 BOAHOTO PO3UKHY IIUISIXOM TIOBIIBHOTO BUTIAPOBYBAHHST COJIEH TPH KIMHATHI i
Temieparypi. Brumis hasoBux nepexoziis Ha TemiiepaTtypHy HOBEIIHKY CIIEKTPIB (OTOMOMIHECTIEHIIIT, a TAKOK CIIEKTPIB 30y/I5KEHHsI 1 yacy 3ary-
XaHHS CMYTH CBiueHHs 539 HM BUBYA€EThCA. JIOCITIKEHO CrieKTpu cBiveHHs (oTomominectentii momkpucrasiuroro spaska (N(CHs),)oMnCly.
BusABIIEHO CMyTY CBiYeHHs JoKamizoBany mpi 520 HM sSKa BUK/IMKaHa cBiueHHaM iona Mn?* i Bizmosizae mepexomny “T1—5A,. Temmeparypna mo-
Be/liHKa criekTpiB doromominectientii (4.5-300 K) kpucrana (N(CHs)4)o:MnCly nposiiisie anomatii X mapaMeTpis B Toukax (hasoBUX MEPEXOIiB.
Temneparypni 3ajesknocti criekrpis dorosmominectientti kpricrtasa (N(CHs),)o:MnCly miarBepskyoTs HassBHICTh (hasoBHX TEPEXO/iB B iHTEp-
Basi Temreparyp Big 100 g0 300 K. Haseneno criektpu 30y/KeHHsT 1JIst CMyTH JiioMiHecHeHIii 539 HuM i ix TemriepaTypiy nosefinky (4.5-300 K).
Cwmyrn posramoBati 6113bK0 2.93 1 2.96 9B BUIKO racsThes 3 TEMIIEPATYPOIO, Tak 10 mpr Temmeparypax suie 170 i 270 K emyru 2.96 1 2.93 B



He criocTepiracThest, BismosigHo. ITiki B criekTpax 36y/KeHHS Bi/INOBIAIOTH eJIeKTPOHHNM TIepexXoiaM Bii 0cHOBHOTO cTany A Mn?*

36ymxennx cranis MnCl2 (Ty). Ix eneprii 36yKkems MOsACHIOOThCS Ha OCHOBI MOZIETi KPHCTAIIB 3a omoMoroio fiarpam Tarmabe-Cyraro. [1apa-

metpu Paka B i C, a Takosk posIierieHHs KpUCTATIYHOTO 1107151 A po3paxosane Ha ocHoBi Tanabe-Cyrano miarpam i d° erexrponnoi koudirypartii.

JlocImpKEeHO TeMIepaTypHy MOBE/IHKY Jacy 3aracats cMyru (otosmominectieniti 539 M. OTpuManmii yac 3aracantst CMyTru (hOTOTIOMIHECIICHTTH

3poctae 3 poctom Temreparypu. Kinerrka saracanns emyru (orosmominectienitii 539 HM 106pe ONUCyETheCst eKCIOHEHITITHOIO 3aJI€KHICTIO.
K040Bi c10Ba: HOTOMOMIHECIIEHILIS, CTIEKTPU CBIYEHHSI, CIEKTPH 30yIKeHHsI, (Da30Bi TTePEXO/H.

JI0 Pi3HUX
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CHANGES IN THE NICKEL HYDROXIDE PROPERTIES UNDER THE INFLUENCE OF THERMAL FIELD IN
SITU AND EX SITU DURING ELECTROCHEMICAL SYNTHESIS (p. 31-38)

V. Kovalenko, V. Kotok

lapokcn HiKesIo MIPOKO BUKOPUCTOBYETLCS B CYTIEPKOH/IEHCATOPAX, JYKHUX aKyMyJIATOPaX, /7T eJIeKTPOKATATI THIHOTO OKUCHEHHST
opratiuaux 3abpyaHiosadiB. HaifGigbln 1meperneKTuBHIME Yepe3 BUCOKY eJeKTpoXimiuny aktuBHicTh € 3pasku Ni(OH)y (a+B) maposoi
CTPYKTYPH, CHHTE30BaHi B mimnnHoMy miadparmosomy erexrposizepi (II/IE). Busyeno BIms TemyioBoro mosst Ha CTPYKTYPHI XapaKTeprc-
tukn maposoro (o+f) Ni(OH),. Oninky BIIMBY NPOBOAUIIH IBOMA MIJISIXaMU:

1) BHYTpinIHE (in siti) OXONOKEHHS GE3II0CEPETHBO B €IEKTPOIIZEPI 32 PAXYHOK OXOJIOUKEHHSI KATO/LY 3 TUJIBHOI CTOPOHH,

2) 30BHIIIHE (€x Situ) HArpiBaHHS OE3ITOCEPEIHbO MICIIs eJIEKTPOII3epa U TIPOIYCKAHHI Yepes CIiipaJbHUi TermooOMiHHKK, HarpiTwii 10 90 °C.

Kpucraniuna crpykTypa 3pas3kiB BUBUEHA METOJAOM peHreHodGasoBoro anamizy. Ilokasano, mo 6a3oBuil 3pasok, oTpuManuii 6e3 3MiHu
TEIUIOBOTO TI0JISL, SIBIISIE 06010 MOHOMa3HY 1rapyBary (o+fB) CTPyKTYpY i3 BUCOKUM BMICTOM o-MO/rdiKaii Ta rpaieHTHIM MePEX0I0M Bif o
10 B uepes psj npoMizkHux cTpykTyp. KpucrasiunicTs 3paska He Bucoka. [Ipu BHYTPIlIHBOMY OXOJOIKEHHI KaTOLY BiIOYBAETHC 3HUKEHHS
KpHCTAIIYHOCTI Ta 301blIeHHs 101 o-MoubiKkailil. 30BHIIIHE HArPIBaHHS CYCIIEH3Ii MAPOKCULY HIKEJIIO BiJipasy IicJist BUXOJLY i3 eJIeKTPOJIi-
3epy IPHU3BOUTH JIO ITEPEKPUCTAIII3allii 3pa3KiB 3 po3nazoM (o+f) mapysaroi cTpykTypH i hopmyBanusam B-Ni(OH), i3 Bucokoio kpucrasmiv-
HicTi0. BUsIBJICHO, 1110 TIPY 30BHIITHBOMY HArpiBaHHsI IIPOTATOM 6 XBUJIMH HE BiIGYBAETHCs 3MiHA KPUCTAMIYHOT CTPYKTYPH. Lle MoscHIOEThes
THM, IO TIPOIeC CTAPiHHS TiIPOKCUIY HiKeJIO TP MiABUIIEHIH TeMIepaTypi € KPIUCTATOXIMUYHIM MTEPETBOPEHHSIM, JJIST SIKOTO XapaKTepHa
HasBHICTb IHJYKI[IOHHOTO 11ePio/Ly, IIPOTSATOM SKOTO HIBUKICTD IIPOIecy MiHiMaJIbHa.

TakuMm YnHOM, TOCJI/KEHHS OKa3aHA MOKJIMBICTD YIPABIIHHS TUIIOM KpUCTATiuHOT MOnbiKaIii THAPOKCH/Ia HUKEJIS, 10 (DOPMYETHCS,
Ta HOTr0 KPUCTAIYHICTIO MIJITXOM 3MiHU BHYTPIITHBOTO (in Situ) 41 30BHIMHBOTO (€X Situ) TETIOBOTO MOJI.

KmouyoBi cioBa: rijipokcn/i Hikesto, maposa (o) CTpyKTypa, BHYTPIIIIHE OXOJIO/KEHHS, 30BHIIIHE HATPIBAHHS, CTAPiHHS, IHAYKIITHNIT
Tiepiozt, MiJIMHANH HiadparMoBuil eseKTpoisep.
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TEMPERATURE EFFECT ON THE THERMAL-PHYSICAL PROPERTIES OF FIRE-PROTECTIVE MINERAL WOOL
CLADDING OF STEEL STRUCTURES UNDER THE CONDITIONS OF FIRE RESISTANCE TESTS (p. 39-45)

S. Pozdieiev, O. Nuianzin, O. Borsuk, O. Binetska, A. Shvydenko, B. Alimov

IIpoBenenuMu TOCHIPKEHHSAMI BU3HAYEHO 3HAYEHHST KOe(DIIiEHTY TEIIONPOBIIHOCTI B 3aJI€KHOCTI BiJl TeMIIEpaTypu 3pa3KiB (hparMeHTiB
CTAJICBUX CTEPKHIB i3 BOTHE3aXUCHUM OOJIUIIOBAHHSIM.

Bysio BusHaueno koedillieHT TerionpoBiiHOCTi MiHEpaJIoBaTHOIO BOIHE3aXMCHOTO OOJMIIOBAHHS Ta BUSIBJIEHI 0COOJIMBOCTI Horo 3a-
JIe)KHOCTI Bij Temreparypu. I1osCHIOETbC 1ie TePMIYHIM PO3KJIJIAHHAM 13 BUJIIEHHSM TEIIOBOI eHeprii BKIIOUeHb Mi’K BOJIOKHAMU MiHe-
06JIMITIOBAHHS TOBIMHOW Oijibiie K 50 MM TIPUXOANTHCS Ha TemmepaTypy 6usbko 100 . Ile BinGyBaeThest, OCKIIBKY TIPH 11l TeMIepaTypi
BHIIAPOBYETHCS BIJIbHA BOJIOTA, SIKA MICTUTHCS MK BOJIOKHAMH MiHEPaJIbHOI BATH.

Takox oTprMaHa y3arajbHeHa TeMIlepaTypHa 3aJeKHicTh KoedillieHTa TerIonpoBiIHOCTI MiHEpPaJIOBaTHOIO BOTHE3aXHCHOTO OOJIHIIIO-
BaHHs y TabmuHiil popmi. Bona Moske OyTu BUKOPUCTaHA /IS PO3PAXYHKY TEMIIEPATYPH Y CTATEBUX KOHCTPYKIISAX i3 TAKUM BOTHE3aXUCTOM.
Jliaia30m TOBIMHY [T 3acToCyBaHs — 710 80 MM zist rtoMoi Termoemmocti 1000 [k /(xr-°C) Ta ryctunm 200 kr/v°.

TToxasaHo, KM YIHOM OTPHMAHA 3aJIC/KHICTD MOKE OYTH BUKOPUCTAHA [UIS IIPOrHO3YBAHHS HATPIBAHHS Y CTAJICBUX KOHCTPYKIIAX 13 BOrHe-
3aXMCHIM MiHepaIoBaTHUM 00JHIioBaHHsIM. Bysta po3paxoBama BiIHOCHA TOXMOKA MisK PO3PAXYHKOBUMI Ta €KCIIEPIMEHTATbHIMI JaHnMit. Kpu-
tepii Koxpena, Crpiozierita Ta Dirmepa /it pe3yJibratiB po3paxyHKy TeMIIEPATypU Y CTAJIEBUX KOHCTPYKILSIX i3 BOrHE3aXUCHUM MiHEPAJIOBATHUM
OGIMITIOBAHHSIM MK PO3PAXyHKOBMMHI Ta €KCTIEPMMEHTATbHIMMU IAHUME MAIOTh BEJIMINHM, 110 He TIEPEBUIILYIOTh TabIMYHNX 3HaueHb, [l o3Havae,
110 Pe3yJIBTaTH PO3PAXYHKY TP BUKOPUCTAHHI OTPUMAHOI TEMITEPATYPHOI 3aI€;KHOCTI KoedillieHTa TeTIONMPOBITHOCTI € aIeKBATHUMI.

Ko4oBi cioBa: koedilieHT TenmonpoBiaHOCT, TeIoMhi3nuHi XapaKTePUCTUKH, CTAJICBI KOHCTPYKIL], BOTHE3aXUCHE OOJIHUIIOBAHHS, BU-
npobyBaHHst Ha BOTHECTIHKICTb.
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IN SITU FORMATION OF MOLYBDENUM BORIDES AT HARDFACING BY ARC WELDING WITH FLUX-
CORED WIRES CONTAINING A REACTION MIXTURE OF B,C/MO (p. 46-51)

P. Prysyazhnyuk, L. Shlapak, O. Ivanov, S. Korniy, L. Lutsak, M. Burda, I. Hnatenko, V. Yurkiv

Jocrimpkeno dopmyBanHs ($azoBOro Ckiamy, CTPYKTYPH i BJIACTHBOCTEH €JIEKTPOAYTOBUX NOKPUTTIB IIOPOIMIKOBHMHE €JIEKTPOAHIMIU
Mmatepiamamu cructemu Fe-Mo-B-C. Cnmasn g HanmaBaenHs HAHOCHINCA 3 BUKOPUCTAHHAM JyTOBOTO HAILTABJICHHS MOPOITKOBUMHI



aporamu (FCAW), sKi ckIagannch i3 060J0HKN 3 HUSBKOBYTJIEIIEBOI CTall, 3alI0BHEHOI PEAKIiHHOK MOPONIKOBO CYMIIIIIIIO, SIKa MiCTUIA
kapOiy 6opy Ta MouibaeH y nporopiii 1:1.

Pospaxynok ¢azoBoro ckiaay CIUiaBiB, sKi BianosigaioTh HaruiaBjaerum mapam mertogqoM CALPHAD 3 BukopuctanusaMm mporpam
Thermo-Calc OpenCalphad, nokasye, mo 3a piBHoBaskHuX yMoB 6opuani haszu MonibueHy ta (eput He MOXKYTh criBicHyBaTH. OCHOBHOIO
(hazoio Takux ciuiasis € crnioayka FeMos By, ska yTBopIoe eBTeKTHKY i3 aycTenitom. BpaxoByioun, 110 AJIs eBTEKTHYHUX CTPYKTYP i3 6opugaMu
XapakTepHa BHCOKAa KPUXKICTb, TO BBEJEHHS KOMIIOHEHTIB IPOBOJMJIOCH Y BUIVI/LL PeakIiitHOl /st oTpuMaHHs in situ chopmoBannx
6opuzsHuX (a3 y BUTISII OKPEMEX CTPYKTYPHUX CKITATOBHX.

AHaJti3 pe3yJIbratiB J0CII/PKeHHS MiKPOCTPYKTYPH Ta (ha30BOI0 CKJIA/LY HOKPUTTIB IIOKA3yeE, 110 BOHK CKJIA/IAI0THCS 13 TPHOX OCHOBHHX
CTPYKTYpUHHUX cKIag0BuX: heputy eBrekrurn (FeMoyByot+deputy) ta sepen Terpabopury Moibaeny MoBy. Takum 4nHOM, 32 yMOB HarlIaB-
JICHHSI PeakiiiHoio cyMilimo (GopMy€eThes HePIBHOBaKHA CTPYKTYPa, KA € CIPHUATIMBOIO i3 MO3MUILii 3a0e3MeueHHsT 3HOCOCTIKOCTI yepes
BHCOKY MikpoTBepaicts MoB,>27 I'Tla.

TBepaicTb OTpUMAHUX HOKPUTTIB 3HAXOANTHCS Ha PiBHI 63—65 HRC, a3HOCOCTIKICTD € BUIIOIO TIOPIBHSIHO 13 CEPitHIMHI BUCOKOXPOMICTHMI
craBamu (Mapok T620 ta T590) y 2-2,5 pasu. Ile 103B0JIsI€ PEKOMEHIYBATH OKPUTTS IAHOI CUCTEMU IS 3MIITHEHHST POOOYUX TTIOBEPXOHD
obJaiHal st y BYTi/IbHIi, IepepoOHiil, 1epeBooOpobHiii Ta iH. Tamyssx, e TOMIHYIOYNM BUIOM 3HOUIYBAHHS OBEPXOHD € abpa3uBHe.

Ki1040Bi ¢10Ba: OPOIIIKOBA CTPIUKA, eJIEKTPO/IYTOBE HAILIABIEHHsI, GOpU/H MOJTIGEHY, PeaKIliiiHuil cClHTe3, abpa3suBHE 3HOIIYBAHHSI.
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TTpoBeIeHO TOCTIIKEHHS CKISHUX OAraToMapoOBUX KOJIOH, BUTOTOBJEHNX 31 3BMUAITHOTO CKJIA 3a JOTIOMOTOI0 TEXHOJIOTIT TPHUILIEKCYBaH-
Hst. OCHOBHMM HEIOJIKOM BUKOPUCTAHHS 3BUYAITHOTO CKJa € KPUXKHUIT Xapakrep Horo pyiiHyBamHsi, TOOTO BiH PYyiHY€ETbCS MUTTEBO. JIJIst
YVHUKHEHHS Takoro e)eKTy BUKOPHCTOBYETHCS TEXHOJIOTiS TPUILIEKCYBAHHS: CKJIO 3'€/[HYEThCS B KiJbKa IIApiB 3a JI0IIOMOrOI0 110JIIMEPHO]
mriskn EVASAFE (Bridgestone, SInonist), micsist goro Kosonn narpisaau g0 temieparypu 130 °C i Burpumysasu nporsirom 30 xsruinn. Ma-
TepiaJl IIBKK — 11e eslacToMep (HOJTiMep 3 BUCOKO €TaCTUYHUME BJIACTUBOCTAMMU B HIMPOKOMY TeMIepaTypHoMy Jianasoni). Ile possoumio
CTPUMYBATH YaCTUHY (DPArMEHTIB CKISTHUX KOHCTPYKILiA, 3pOOUBIIM iX TJIACTUYHIUMHI BCEPEANHI MTOMMUHK CKICIOBAHHS, TTIBUIIIIIO iX Ha-
HIHAHICTD, 3211001110 MUTTEBOMY PO3KPHUTTIO TPIIKH B TJIM0 TIepepisy.

CTBOpPEHO METO/IMKY JIOCJH/PKEHHSI CKIISTHUX HaraTomapoB1X KOJOH Ha HEHTPaJbHO-OChOBUIA CTHCK i3 BUKOPUCTAHHAM METOJly /IBOBUMIPHOI
Kopesisiil i poBux 306pakenb. BurorosieHo ta BUTIpoOYBaHoO /Bi cepil IOCIIHIX 3pa3KiB. BUIPoOYBaHHST IPOBOANIIN Ha TiJPABIIYHOMY TIPECi.

JlocaijzkeHo Ta ONMMCaHO MOJIe/Ib PYHHYBAaHHS CKJISIHUX KOJIOH Pi3HOTO nomnepe4Horo mepepidy. [IpoBenena ominka MeTomy KopeJssIiii
1poBuX 300pakeHb MPY BUKOPUCTaHHI JBOBUMIPHOT KOPEJISAIIi /151 CKISTHUX [EHTPaJbHO CTUCHYTUX KOJIOH. [IPOBEIEHO MOPIBHAHHS pe-
3yJIBTATIB METOLY KOPeJsIii ndpoBUX 300pakeHb i3 pesyJibraTaMiu 3aMipiB abcomoTHrX AedopMarltiil MexanidHuMu npuiagamu. Ha ocHosi
aHasi3y pesyJibTaTiB 6yJ10 BHU3HAYEHO 3aJI€KHOCTI BIIHOCHUX JlepopMaltiil € Biji IPUKJIA/ICHOTO HaBaHTaKeHHs N IIPM BUKOPUCTAHHI METO/LY
KopeJistii udpoBrx 300pakenb. BusnaueHo 3amekHoCTI BigHOCHUX eopMartiil € Bizi HOpMaIbHUX HapyKeHb 6=N/A Ta 3ajeKHicTb Bij-
HOCHUX JiechopMalliil € Ha 30BHIIIHIX CKIISTHUX IIOBEPXHSX Bi/l IPUKJIA/IEHOTO HAaBaHTAXKEeHHS N.

Kimouosi cioBa: kopessiitist indpoBux 300pakerp, CKIsTHA 6aratomaposa KoJIoHa, TPUILIEKE, JTUCTOBE CKIIO.



