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This paper reports the results of studying the chemical composi-
tion of the surface of 4 objects of cold weapons of the 19t and early
20th centuries, made of iron — bayonet knives and sabers. This makes
it possible to establish the signs of authenticity of cold weapon
samples made of iron in that chronological period.

An authentic procedure has been proposed for examining the
chemical composition of the surface of historical objects of cold
weapons by rubbing the samples with cotton wool swabs and their
subsequent investigation. This makes it possible to explore objects of
cold weapons, whose size is large, as well as simplify the very proce-
dure for studying objects of historical and cultural value.

Using the X-ray fluorescent chemical analyzer Expert Mobile,
chemical elements were found at the surface of samples of cold
weapons made of iron. The presence of such elements is the result of
the process of re-crystallization and self-purification of metal during
a long history of its life. Elements found in almost every rubbing
sample were identified: calcium, ferrum, zinc, cuprum, and chlorine.

The studies of cold weapons samples testify to the heterogene-
ity of the composition of patina formations on their surface, which
confirms the authenticity of ancient objects. In addition, the studies
have shown a difference in the chemical composition of surface lay-
ers of different parts of individual samples of antique cold weapons,
which may indicate different times or different technology for their
manufacture.

The fluorescence spectra of the obtained rubbing of individual
samples of cold weapons were compared with “pure” material, which
made it possible to identify elements removed from the surface of
objects. The study results are important indicators to confirm the
authenticity of cultural monuments and the technology of their
manufacture in the past.
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impurity chemical elements, X-ray fluorescence analysis.
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The effects of vibrator quenching (QV) on the carbon content,
microstructure, and mechanical properties (surface hardness number,
wear resistance) in the pack carburizing of ATST 9310 steel were studied.
The aim of this research is to increase the surface hardness and improve
the wear resistance of AIST 9310 steel. The problem that often occurs in
the quenching treatment after pack carburizing is that the thick cool-
ing medium does not evenly wet the surface of the specimen, so that
the cooling rate is not uniform, the impact is the distribution of the
specimen surface hardness is not the same. Therefore, it is necessary to
research the implementation of the vibrator in the quenching treatment.

The specimens were treated with pack carburizing at a tempera-
ture of 875 °C, soaking time for 3 hours. The carburizing agent consist-
ed of chicken egg shell powder (CESP) and rice husk charcoal (RHC)
with various weight ratios of 5 %:95 %, 15 %:85 %, and 30 %:70 %.
Followed by quenching treatment using a 10 % cane molasses cooling
medium and vibrator. Hardness testing was carried out using a Vick-
ers microhardness tester, wear resistance test using the pin-on-disc
method, and a scanning electron microscope (SEM-EDX) was used to
observe changes in the microstructure and carbon elemental content
on the specimen surface.

The results showed that the application of VQ caused the forma-
tion of a small martensite microstructure while without VQ it was
large martensite and a few of residual ferrite. The highest surface
hardness number is 685 kg/mm?, the wear resistance is 0.32 cm/mg
for pack carburizing, using carburizing agent 70 % RHC, 30 % CESP
and VQ. VQ causes a more even distribution of the thick cane molasses
cooling medium so that the cooling rate of the specimens is uniform.

Keywords: AISI 9310 steel, vibrator quenching, pack carburiz-
ing, surface hardness number, wear resistance.
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The temperature and degree of hot deformation for steel 10HFT-
Bch have been determined. This made it possible to ensure an increase
in the mechanical properties of this steel, namely, the ultimate strength
up to 540-560 MPa, as well as the relative elongation up to 25-29 %.
As a result, it became possible to increase the service life of wheels with
increased carrying capacity. This, in turn, will make it possible to in-
crease the load of the transported cargo by motor vehicles several times.

The mechanism of the influence of the energy-power parameters
of rolling on the formation of the macro- and microstructure of a two-
phase steel in the process of hot deformation is disclosed. The applied
scheme provided an increase in the homogeneity of the structure of
the developed steel, which saved the central part of the rolled sec-
tion from overheating. It has been established that a decrease in the
temperature of the end of deformation leads to a decrease in the size of
the recrystallized austenite grain, and, consequently, to a refinement of
the ferrite grain. Also an important factor in preventing the growth of
ferrite grains in the upper part of the ferritic region is the abolition of
cooling of the steel in coils.

The recommended mode for multicomponent alloy steel 10HFT-
Bceh is as follows: the temperature of the end of rolling is 850 °C, the
beginning of accelerated cooling is 750 °C, and the temperature of
strip coiling into a coil is 600 °C.

The basis for ensuring the increased strength of two-phase steels
is the ratio and distribution of structural fractions — ferrite (initial and
precipitated from austenite), as well as martensite. When hardened
by such traditional “martensite formations” as manganese, the ability
to control properties is limited. This is reflected in a narrow range
of variation in the strength and ductility of the developed steel. The
optimal combination of strength characteristics of plastic properties
reduces the metal consumption of the product by 15-25 %.

Keywords: Hensel-Spittel formula, hot deformation, physical
modeling, power parameters, ferrite.
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Electrochemical devices based on nickel hydroxide electrodes are
used in different areas. The main ones are chemical current sources,
variable transparency “smart” windows, devices for carrying out elec-
trocatalytic reactions, sensors for determining various substances. In
this regard, methods of nickel hydroxide synthesis are of great interest,
especially those that allow forming nickel hydroxide directly on the
surface of electrodes. One of these methods is electrochemical deposi-
tion with cathodic current polarization.

The available information on nickel hydroxide synthesis from
nickel solutions was considered. It was shown that the available
data mainly covered information on dilute solutions from 0.01 to
0.25 mol/L Ni(NOs3),. In addition, no comparison was found in the
literature for the efficiency of the cathodic formation of Ni(OH), at
different concentrations of nickel nitrate.

To eliminate the lack of information, the dependence of the current
efficiency on the concentration of nickel nitrate in the electrodeposi-
tion solution was determined at a constant cathode current density of
0.625 mA/cm?. The resulting dependence decreased nonlinearly with
increasing concentration. The nickel hydroxide deposit formed in this
case had an X-ray amorphous structure, and it depended little on the
Ni(NOs3), concentration. In addition, the current efficiency reached ze-
ro at concentrations of 1.5 mol/L Ni(NOs), and higher. However, with
polyvinyl alcohol in the solution and at Ni(NO3), concentrations of 1.5
and 2 mol/L, electrochemically and electrochromically active Ni(OH),
films were deposited. The current efficiency calculated indirectly for 1.5
and 2 mol/L Ni(NOs3); solutions was 3.2 and 2.3 %, respectively. Thus, it
was concluded that polyvinyl alcohol affected the mechanism of nickel
hydroxide electrodeposition from aqueous solutions of nickel nitrate.

Keywords: electrochromism, electrodeposition, nickel hydroxide,
polyvinyl alcohol, nickel nitrate, current efficiency.
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This paper reports a series of experimental studies to establish
regularities of the integrated effect exerted on the specific heat capacity
of polymer nanocomposites by such factors as the temperature regime
of their production, the value of the mass fraction of the filler, and the
temperature of the composite material. The studies were conducted for
nanocomposites based on polypropylene filled with carbon nanotubes.
When obtaining composites, the method of mixing the components in
the melt of the polymer was used. During the studies, the temperature
of nanocomposites varied from 295 to 455 K, the mass fraction of the
filler — from 0.3 to 10 %. The basic parameter of the technological mode
for obtaining composite materials, the value of overheating the polymer
melt relative to its melting point, varied in the range of 10...75 K.

It is shown that the temperature dependence of the specific heat
capacity of the considered composites is sensitive to changes in the
overheating of the polymer melt only in the region maximum values of
the specific heat capacity. Concentration dependences of the specific
heat capacity of the considered nanocomposites at different values of
their temperature and the level of overheating of the polymer melt
have been built.

The studies have been carried out to identify the effects of the
influence of the above parameters on the coefficient of thermal dif-
fusivity of nanocomposites. It has been established, in particular, that
an increase in the level of overheating the polymer could lead to a very
significant increase in the coefficient of thermal diffusivity, which is all
the more significant the higher the proportion of filler and the lower
the temperature of the composite material. It is shown that the level of
overheating the polymer melt relative to its melting point is a param-
eter that can be used as the basis for the creation of polymer composite
materials with specified thermophysical properties.

Keywords: polymer nanocomposites, heat capacity of nano-
composites, thermal diffusivity of nanocomposites, carbon nano-
tubes, temperature regimes.
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This paper considers features related to manufacturing the
chromium oxide-based tool material. The process involved ultra-
dispersed powders made of aluminum nitride. It has been established
that the destruction of chromium oxide at high sintering tempera-
tures is prevented through the reaction sintering of chromium oxide
(Cry03) and aluminum nitride (AIN).

It was established that the structure of the composite depends
both on the temperature and the duration of hot pressing. Thermody-

namic calculations of the interaction between CryO3 and AIN showed
that this interaction begins at a temperature of 1,300 °C. In contrast
to hot pressing in the air, no CrN and CryN compounds were formed in
a vacuum. With increasing temperature, the content of Al,Oj3 in solid
solution becomes maximum at a temperature of 1,700 °C in the case of
hot pressing in the air while in vacuum the content of AlyO3 remains
unchanged within the entire temperature range of 1,300—1,700 °C.
When increasing the time of hot pressing to 30 minutes, the size of
individual grains reaches 10 pm. It has been shown that in the sinter-
ing process involving CryO3 and AIN, the plasma-chemical synthesis
produces the solid solution (Cr, Al),O3 at the interphase boundary,
which improves the mechanical properties of the material.

The influence exerted on the quality of the machined surface of
tempered hard steel when machining by the devised tool material
based on chromium oxide with an optimal admixture of 15 wt % of
ultra-dispersed aluminum nitride powder was investigated. It was
determined that the quality of the machined hard steel surface im-
proved compared to standard imported tool plates.

It was established that the resulting tool material, in addition
to relatively high strength and crack resistance, also demonstrates
high thermal conductivity, which favorably affects the quality of the
machined steel surface, given that lubricants and coolants are not
used during the cutting process.

Keywords: hot pressing, tool material, aluminum nitride, chro-
mium oxide, ultra-dispersed powder.
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Given the development of new heat-resistant nickel alloys that
operate at temperatures up to 1,250 °C, as well as the introduction
of additive technologies for the production of various parts, it is a
relevant task to devise new compositions of highly heat-resistant
coatings.

Determining the influence of the phase composition of glass-
metal-ceramic coatings on its basic properties could improve the
effectiveness of protecting those parts that operate under extreme
conditions. Therefore, it is promising to conduct a study aimed at
establishing the relationship between the microstructure and phase
composition of glass-metal-ceramic coatings and the main physical-
technical characteristics.

This study’s results have established that the most high-quality
coatings were obtained on the basis of non-crystallizing glass. Such
glass is characterized by a temperature coefficient of linear expan-
sion of 92:1077 degrees™!, a glass transition temperature of 625 °C,
and surface tension of 260-10%N/m at 850 °C. These properties
contribute to the formation of a defect-free coating, providing
uniform spreading and high-quality adhesion to the substrate.

The resulting optimal coating is characterized by the adhesion
strength of 98 %, the thermal resistance (mode 950520 °C) of 50
cycles, and the high heat resistance (a weight gain after 100 h in the
temperature range of 1,000-1,050 °C) of 0.03 g/m?>h.

Coatings with a minimum amount of glass bonding are distin-
guished by uniformity and high quality. The optimal ratio of phases
“glass:metal-ceramic composition” is 10:90.

The structure of the recommended coating is uniform, character-
ized by the homogeneous distribution of components, the absence of
cracks, visible defects, and high quality. The phase composition of the
coating after firing is represented by crystals of metallic nickel and
silicon, as well as a small amount of residual glass phase.

Keywords: heat-resistant coating, coating microstructure,
phase composition, heat-resistant alloys, gas corrosion, glass-metal-
ceramic coating.
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This study aims to investigate the mechanical properties of
bamboo apus (gigantochloa apus) as a natural reinforced composite
material. Bamboo’s laminates of gigantochloa apus were used as re-
inforcement on the epoxy resin matrix. The parameters examined in
this study are the configuration of lamina and compaction pressure.
Laminate configuration varies in the number, thickness and direction
of the lamina. Compaction pressures of 1.5 MPa, 2 MPa, and 2.5 MPa
were used to fabricate the Laminated Bamboo Composites (LBCs).
The stem of bamboo with a length of 400 mm was split to obtain
bamboo lamina with a size of 40020 mm. The thickness of bamboo
lamina is varied between 1 mm, 1.5 mm, and 2 mm. The bamboo
lamina is then preserved by watering it with a preservative solution
in the form of 2.5 % sodium tetraborate solution and dried in an
oven until the water content reaches 10 %. LBCs were made with a
hand lay-up method. After the LBCs were molded, they were pressed
with 3 variations of dies compaction 1.5 MPa, 2 MPa and 2.5 MPa.
The tensile and bending tests were carried out on the LBCs. Tensile
testing is performed in accordance with ASTM standard D3039 and
the bending tests were conducted based on ASTM standard D7264.
The results show that at each compaction pressure, the highest ten-
sile and bending strength was achieved by LBCs with a thickness
of 1 mm of bamboo lamina and 7 layers of bamboo laminates. The
LBC with thinner bamboo lamina reinforcement and more layers
has the highest tensile strength and bending strength, even it has a
lower mass fraction. The LBCs with laminates oriented 0° exhibited
greater tensile and bending strengths than the LBCs with laminates
structured —45°/+45° and 0°/90°. The LBCs with the 0° laminates
direction is matrix fracture followed by lamina fracture. In the 0°/90°
direction, matrix fracture is followed by delamination in the 90°
and 0° laminates direction. Delamination and lamina clefting were
observed in LBCs with laminates oriented +45°/—45°.

Keywords: laminated bamboo composites, gigantochloa apus,
tensile strength, bending strength.
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PO3POBKA KPUTEPIiB ABTEHTUYHOCTI ICTOPUYHOI X0JIOIHOi 35POi HA OCHOBI
PEHTTEHO®JIYOPECIIEHTHOI'O AHAJII3Y TOCJIIKEHHS IIOBEPXHI (c. 6-11)

H. B. Mepexko, 0. P. BoBk, B. B. Ingytauii, K. A. Ilipkosiu, B. B. [laBumiok, O. O. Anapeen

Hageneni pesysnbraT AOCTIUKEHHS XIMIYHOTO CKJaaay MoBepxHi 4 mpeametis xosmoanoi 36poi XIX-mnouatky XX cTOMITH,
BUTOTOBJIEHX i3 3a/i3a — GarHeT-HOXiB Ta 1aberb. 1le 103B0JIsIE€ BCTAHOBUTH 03HAKN aBTEHTHYHOCTI 3pasKiB X0J0/HOI 36poi i3 3amiza
JTAaHOTO XPOHOJIOTIYHOTO Hepiony.

Bysa sanporonoBana aBTOPCbKa METOAMKA JOCII/DKEHHS XIMIYHOTO CKJAAy MOBEPXHi iCTOPUYHUX NPEAMETIB XOJO0AHOT 36poi
HUUISIXOM HATHPAHHS B3IpIiB TaMmoHaMu 3 GABOBHSHOI BAaTH Ta iX MOMAJbLUIUM AOCHiKeHHsM. [le 1ae 3MOry AOCHiAUTH TIpeaMETH
XOJIOZHOT 30POi, BEMMKi 3a PO3MIPOM, a TAKOXK CIPOCTUTH CaMy MPOIEAYPY AOCHIIKEHHS PEIMETIB, Ki MAlOTh iICTOPUKO-KYJIBTYPHY
IHHICTD.

3a 1010MOro10 pPeHTreHO(IYyOPECIIeHTHOTO aHajizatopa XiMmiuHoro ckaany Expert Mobile wa moBepxHi B3ipiis mpeamMeris
XOJI0/IHOT 30pOi, BUTOTOBJECHUX i3 3a/isa, BUsBJIEHI XiMmiuHi ejeMeHTH. HasBHICTD TaKMX €JIEMEHTIB € Pe3yJbraToM IPOTIKaHHS
poliiecy mepekpucTanizailii Ta caMOOUYMIIEHHS MeTajly BIIPOJOBK TPUBaJIOi icTopii oro mobyrysanns. Byau BusHaueHi eJieMeHTH, sKi
3yCTpivanThCst Mail’ke y KOXKHOMY 3pasKy HaTHPY: KaJbIliil, (hepyM, INHK, KYIIPYM Ta XJIOp.

[TpoBeneni gocaifzKeHHst B3ipiiB X0u0/1H01 30poi CBiYaTh MPO HEOAHOPIAHICTD CKIAAY MATMHHUX YTBOPEHb Ha X TMOBEPXHi, 110
MiATBEP/KYE aBTEHTUYHICTh CTAPOBUHHUX HpeaMeTiB. KpiM Toro, 10ocIi/pkeHHs M0Ka3all Bi/IMIHHICTD XIMIYHOTO CKJIa/ly TOBEPXHEBUX
mapiB pi3HNX YACTHH OKPEMUX B3ipIliB AHTHKBAPHOI XOJI0AHOI 36poi, IO MOKe CBi4nTH MpO pisHmil yac abo pi3Hy TEXHOIOTI iX
BUTOTOBJICHHS.

Bynu 3niiicHeHi mopiBHAHHSA cieKTPiB (GutoopecieHtii 3po6aeHnX HATHPIB OKPEMUX B31PIIiB XOJ0AHOT 30PO1 3 «UNCTUM» MaTepiasom,
IO /Ia7I0 3MOTY BHSIBUTH €JIeMEHTH, BUJIyYeHi 3 MOBepXHi mpeaMmeTiB. Pesynbrati mociiKeHHS € BaKJIMBUMHU iHAMKATOPAMM IS
MiATBEP/PKEHHS aBTEHTUYHOCTI [IaM'ITOK KYJIBTYPU Ta TEXHOJIOT] iX BUTOTOBJICHHSI B MUHYJIOMY.

Kmio4oBi ciioBa: xosio1Ha 30post, adhiHak MeTasIiB, KpUCTaIi3allis MeTaliB, IOMIIIKOBI XiMi4HI eJIeMEHTH, peHTIeHOMIYOPECIeHTHU I
aHaJis.
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BILIUB TBEP/IOi IIEMEHTAIIII IIOPOIIKOM I3 IIKAPAJIVII KYPSAUYHNX AEID I BIBPAIIITHOTO
TAPTYBAHHA HA MEXAHIYHI BJJACTUBOCTI CTAJII AISI 9310 (c. 12-19)

Sinarep Sinarep, Sujita Darmo

BuBueno Bruus Bibpamiiinoro raprysanms (BI') ma BMicT Byriemio, MiKpoCTpyKTYpY i MeXaHiuHi BIacTHBOCTI (YNCIIO TTOBEPXHEBOT
TBEPOCTI, 3HOCOCTilKicTh) mix yac TBepaoi nementanii ctami AISI 9310. MeTtoto faHoro AOCTIKEHHS € MiBUIEHHS MOBEPXHEBOI
TBepaocti ta 3uococriikocri crani AISI 9310. Yacroo nmpob/eMoio Mmij 4ac rapTyBaHHs IicJsi TBEPIOI IeMeHTallil € Te, 1o rycre
0XO0JIOJKYIOUE CepeloBUIIle HePIBHOMIPHO 3MOUYY€E MOBEPXHIO 3Pa3Ka, M0 MPU3BOANTD /10 HEPIBHOMIPHOI MIBUKOCTI OXOJOKEHHS, 1 B
pesyJibraTi HeOHOPIHOTO PO3IO/iNY MOBEPXHEBOI TBepAOCTI 3paska. OTke, HEOOXIIHI TOCIKEHHS 3aCTOCYBaHHs BiGparopa mij uac
06pOOKY TapTyBAHHSIM.

3pasku 06pobIIAIM TBEPIOIO HeMeHTallielo 3a Temieparypu 875 °C, yacy BuTpuMku 3 roaunu. IleMeHnTyioua cyminn ckiazaiacs
3 nopomky mkapanynu kypsunx seip ([IHIKS) ta gepesnoro Byrisist 3 pucosoro symmnuuas (JIBPJI) 3 pisHumun BaroBumn
craiBBignomenusimu 5 %:95 %, 15 %:85 %, 1 30%: 70%. [ToriM carigye rapTryBantsi 3 BHKOPUCTAHHSIM OXOJIOJKYI04oro cepeposuina 3 10%
TPOCTUHHOI maToKM i BiGparopa. BunpoOyBaHHs HA TBEPHICTb MPOBOAMINCS 32 TOTOMOIOK0 TPUIALY [Jisi BUMIDIOBAaHHS MIiKPOTBEp-
nocti o Bikkepcy, BUIpoOyBaHHs HAa 3HOCOCTIHKICTD 3 BUKOPUCTAHHIM MITH(HTOAMCKOBOI MAIINHU, JIJISI CIIOCTEPEKEHHST 32 3MiHAMU
MiKPOCTPYKTYPH Ta BMIiCTY BYTJIEIIO HA TIOBEPXHi 3pa3ka BUKOPUCTOBYBAIHU cKanyiounii exexrpounuii mikpockon (CEM-EPC).

PesyJsisraTit okasasiy, 1o 3actocyBanis BT pusBesio 10 yTBOPEHHS HEBEJINKOI MAPTEHCHTHOT MiKPOCTPYKTYPH, B TOH yac sk 6e3 BT — B
OCHOBHOMY MapTEHCUTHOI 3 HEBEJINKOIO KiJIbKiCTIO 3amiTkoBoro depurty. [1ix yac TBepoi meMenTartii 3 BAKOPUCTAHHSM 1IEMEHTYI0YO01 CyMiTiTi
70 % JIBPJI, 30% IIIIIKS Ta BT Haii6inbiue uncio moBepXHeBoi TBEPAOCTi cTaHoBUTH 685 Kr/MM2, 3H0COCTifiKicTh — 0,32 cM/MT. BT 3a6e3-
neuye GiabIn pIBHOMIPHUI PO3IO/II OXOJIOKYIOUOTO CEPEAOBUIIA 3 TYCTOI TPOCTHHHOI MATOKH, 110 MPU3BOAUTD 0 PIBHOMIPHOT MIBUAKOCTI
OXOJIOJI>KEHHS 3Pa3KiB.

Kmiouosi caoa: cranb AIST 9310, BiGpariiiie rapryBaniisi, TBep/a 1eMEHTaIlisl, YUCJIO0 TOBEPXHEBOI TBEPAOCTI, BHOCOCTIHKICTh.
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BIIJIUB EHEPTOCUJIOBUX ITAPAMETPIB TAPAYOTO TPOKATYBAHHS HA ®OPMYBAHHS
CTPYKTYPU TA BJJACTUBOCTEI HU3bKOJIETOBAHUX CTAJIEI (c. 20-26)

C. II. lleiiko, A. ¥O. Matioxin, B. B. Iluranos, A. M. Auapees, A. M. Benb, O. A. Kyia6uesa

Busnaueni Temiieparypa Ta cTyminb rapsoi gedopmaiii aus crani 10X D TBu. [le 70380110 3a6e3MeYnTH MiABUITEHHA MEXaHITHUX
BJIACTUBOCTEI 3a3HAY€HOI cTasi, a came Mexxi MirHocTi 10 540-560 MIla, a TakoXK BiIHOCHOTO 1OA0BKeHHsT 10 25—29 %. Tomy icuye




MOKJIMBICTD MiIBUNIMTU TEPMiH €KCILIyaTallii KoJic miBUIIeHOT BaHTaxkomiaeMHOCTi. Ile, y CBOIO 4epry, 1a€ MOKIMBICTb 3011bIIUTH B
JeKiTbKa pasiB 06’€M BaHTAXKY, IO EPEBO3UTHCS ABTOTPAHCIIOPTHUMHI 3aCO0aMIL.

Po3kpuTo MexaHi3M BIUIMBY €HEPrOCHJIOBUX HMapaMeTpPiB IPOKATKU Ha (DOPMYBAHHS MaKpO- i MIKPOCTPYKTYPH /iBO(asHOi crai,
B 1potieci rapsiaoro gedopMmyBanHs. 3acTocoBaHa cxeMa 3abeslednsia MiABUIIEHHST OAHOPIAHOCTI CTPYKTYPU Po3pobIeHoi cTai, mo
m036aBUJIO BiJl IEPETPIBY EHTPAIbHY YACTHHY MEPETHHY MPOKATY. BCTaHOBIEHO, 110 3HUKEHHST TEMIIEPATYPU 3aKiHUeHHs Hedopmartii
MPU3BOJNTD JI0 3MEHIIEHHs PO3MIPiB PEKPICTANII30BaHHOIO ayCTEHITHOTO 3epHa, a OTKe, moApidHeHHs GepputHOro 3epua. Takox
BaKJIMBUM (DAKTOPOM 3aTOGIiraHHs 3pOCTaHHIO (GepPUTHOTO 3epHa y BepXHill yacTHHI (heppuTHON 00J1aCTi € CKACYBAHHS OXOJIOKEHHSI
cTaji B pyJIOHAX.

PexomenoBanmii pe;kuM JIjist MHOTOKOMITOHEeHTHO-JieroBanoi ctami 10X D THBu nactynuuii: temneparypa Kiuist mpokatku — 850 °C,
MOYATOK TPUCKOPEHOTO 0x0Jo/KeHHst — 750 °C, Temmeparypa 3MoTyBaHHsi cMyTu B pyJion — 600 °C.

B ocnosi 3a6e3nevenns nigBuienoi MinHocTi ABOGAa3HUX cTasleil JeKUTh HOPMYBAHHsI CIIBBIAHOMEHHS I PO3HOALLY CTPYKTYPHHUX
dpakiiii — dbeputy (IT0YaTKOBOTO Ta TOTO, IO BUIIINBCS 3 AyCTEHITY), a TaKOX MapTeHcuTy. [Ipn 3MimHeHHi TakUMH TPagWITiHHUMKI
«MapTEeHCUTOYTBOPEHHSAMU» SIK MapraHellb, MOKJIUBOCTI PETYJIOBAaHHs BJacTHBOCTel oOMmexeni. Ile BimoOpaskaerbest y By3sbKiit
MesKi BapiloBaHHS MIIHOCTI i MmuacTUYHOCTI po3pobsenoi crami. OnTuMaabHE MOEAHAHHS XapaKTEPUCTHK MIIHOCTI Ta MJIaCTHYHUX
BJIACTHBOCTEN 3HIKYIOTh METATOEMHICTD BIpoOy Ha 15-25 %.

Kmouosi cioBa: ¢popmyna Xensens-lInitrens, rapsiua nedopmariist, ¢hisndne MOJIeNI0BaHHS, EHEPTOCUJIOBI TapameTpu, epur.
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AOCH/GKEHHSI EOEKTUBHOCTI ITPOLECY OCA/IKEHH I EJIEKTPOXPOMHUX IIJIIBOK Ni(OH),-IIBC,
OTPUMAHMX HA METAJIEBIU IIIJIVIOKII 3 KOHOEHTPOBAHUX PO3YMHIB (c. 27-33)

B. A. Kook, B. JI. KoBazenko, P. K. Hadees, B. B. Bepoumupkuii, O. C. Mesbhuk, 1. JI. Iliakcienko, I. M. Kosaaenko, B. I. Crossipenxo,
B. 41. Ilnakcienxo, I. B. 3ampiii

EnexTpoximiuni nmpucTpoi Ha OCHOBI €JIEKTPO/IB 3 TiZIPOKCUIOM HIKeJIO 3aCTOCOBYIOThCS B Pi3HUX Hanpsmkax. OCHOBHI 3 HUX —
XiMiuHi JpKepesa CTPyMYy, «pO3yMHi» BiKHA i3 3MIHHOTO TIPO30PICTIO, TIPUCTPOI 7T TIPOBEIeHHS eJIeKTPOKATANI THIHNX PeakIliil, ZaTYnKn
JUIST BUBHAYEHHS PI3HUX PEYOBUH. Y 3B SI3KY 3 I[MIM BUKJIUKAIOTH BEJUKHUIT IHTEPEC METOM CHHTE3Y TiAPOKCHIY HIiKeIIo i 0cobJMBO Ti,
SIKI ZI03BOJISTIOTH YTBOPIOBATH IiIPOKCH/I HIKEJIO OE3II0CEPEHbO HA TIOBEPXHi eJIeKTPo/AiB. OHUM i3 TAKUX METO/IB € eJIeKTPOXiMiuHUIT
MeTO/l HaHeCeHHs TPY KaTOAHIH TOJSIPU3aIlii CTPYMOM.

PosrmsanyTi BigoMocTi 110710 CHHTE3Y TiIPOKCUAY HIKeJIIO 3 PO3UNHIB HiKeJIIO Ta II0Ka3aHo, 110 HasIBHi /JaHi OXOILIIOIOTh B OCHOBHOMY
indopmaritiio mmoxo posbasiaennx posunnis Bix 0.01 10 0.25 M Ni(NOj3),. Kpim Toro, B sitepatypi He 6ys0 BUSABIEHO JaHUX MO0 T10-
piBHsiHHSA ehekTUBHOCTI TIporecy kaToaHoTo yrBoperHs Ni(OH)y mpu pisHUX KOHIIEHTPAIlisIX HITPATYy HiKeJIIO.

Jlist Toro, mob ycyHyTH HasgBHUN Opak indopmaiii, Oy/ia Bu3HaueHa 3aJeKHICTh 3HAY€Hb BUXO/Y 32 CTPYMOM Bijl KOHIlEHTpaIlii
HiTpaTy HiKeJIo B PO3UMHI eleKTpoocaKyBaHHs IIPU MOCTiitHiil kaToamiil ryctuni crpymy — 0,625 MA /cM% OTpuMana 3a/lexXHiCTh He-
JiHiiiHO 3HMKyBatach npu 36iapenni konentpaiii. ChopmoBani npu bOMy 0CaAKK TiIAPOKCULY HIKEII0 MAIOTh PEHTreHoaMOpPhHY
CTPYKTYPY, i BoHa Maso 3aiekuTh Bix kontentpailii Ni(NO3),. Kpim Toro, 3Hauenns BUX0Ly 3a CTPYMOM J0CIATAIOTh HYJTbOBUX 3HAUEHD
npu koutentpaiii 1.5M Ni(NOs), ta Bune. Tem He MeHitr, mpu HassBHOCTI B po3unni noJisinizosoro ciupry ta konentpaiii Ni(NO3),
1.5M i 2M oca/uKyBaJIuch €JEKTPOXiMIYHO Ta eekTpoxpomuo akTuBHi maiBku Ni(OH),. Buxin 3a ctpymom, pospaxoBanuil Henpsi-
MM nuisixoM st posunuis 1.5M i 2M Ni(NOs)y ckiras 3.2 i 2.3 % Bignosiguo. Takum ynroM, 6yB 3pobJieHNiT BICHOBOK TIPO Te, 110
TIOJIBIHIZIOBUI COUPT BIJINBAE HA MEXAHI3M €JICKTPOOCA/PKEHHS T1/[POKCUY HIKEJIIO 3 BOJHUX PO3YMHIB HITPATY HIKEJIO.

Kiio4oBi cioBa: eleKTPOXPOMi3M, eTeKTPOOCAIKEHHS, T1/IPOKCU/] HiKeJII0, O BiHIJIOBUI CIUPT, HITPAT HiKeJI0, BUXi/ 32 CTPYMOM.
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BCTAHOBJIEHHS 3AKOHOMIPHOCTEW BILIMBY HA IINTOMY TEILIOEMHICTDH TA
TEMIIEPATYPOIIPOBIIHICTD ITIOJIIMEPHIX HAHOKOMIIO3UTIB KOMIIVIEKCY BUSHAYAJIbHUX
ITAPAMETPIB (c. 34-39)

H. M. ®@ijanxo, P. B. [linm:xoc, 0. B. Illepenxoscekuii, H. O. Mepasnosa, C. O. Anpomiko, /1. I3Bopcka, B. M. Kop:kuk, M. M. JlazapeHko,
I. B. Manbkycp, JI. C. Henbaescbka

BukoHaHO IMKJ eKCIIepUMEHTAJbHUX JOCJI/KeHb I[0/0 BCTAHOBJEHHS 3aKOHOMIpPHOCTEH KOMIIJIEKCHOTO BILIMBY Ha ITUTOMY
TENJIOEMHICTD MOJIMEPHNX HAHOKOMIIO3UTIB TakuX (akTopiB, sIK TeMIEPATyPHUN PEXUM IX OTPUMaHHs, BeJNYMHA MACOBOI 4aCTKU
HAIOBHIOBAYA i TeMmIepaTypa KOMIO3uIliitHoro Matepiainy. /locmikeHHsT TTPOBeeHO 7SI HAHOKOMIIO3UTIB Ha OCHOBI TIOJIIITPOTIiJIEHy,
HAIIOBHEHOTO BYTJIEIEBUMU HAHOTPyOKamu. [Ipu OTpUMaHHI KOMIO3UTIB BUKOPHCTOBYBABCS METOJ 3MIlIyBaHHS KOMIIOHEHTIB Y
posmiasi mosgimepy. B xozi mocipkenp TeMnepaTypa HAaHOKOMIIO3UTIB 3MiHoBasmacst Big 295 no 455 K, MmacoBa yactka HalmoBHIOBaYa —
Bix 0,3 mo 10 %. OcHoBHUII HmapamMeTp TEXHOJOTIYHOrO PEXMMY OJepKaHHsI KOMIIO3UI[IHHIX MaTepiajgiB — BeJUYMHA HeperpiBy
po3IIaBy HOJIMEPY BiIHOCHO TeMIlepaTypu #oro IasjienHst — BapiioBasacs B jaianasoni 10..75 K. ITokasano, 1mo temmneparypHa
3aJIEKHICTD TUTOMOI TEMJIOEMHOCTI PO3TJISITHYTUX KOMIIO3UTIB € 4yTJINBOIO /10 3MIiHH TIeperpiBy posIiaBy moJimMepy TiIbKA B 00JacTi
il mMakcumMasbHUX 3HaYeHb. OTPUMAHO KOHIEHTPALiiHI 3aJ€KHOCTI MUTOMOI TEIJOEMHOCTI PO3IJISHYTUX HAHOKOMIIO3UTIB IIPU
Pi3HNX 3HaYEHHAX IX TeMIepaTypH i piBHA meperpiBy posmiaBy noJimMepy. Bukonano pocmipkenns 1o/0 BUABICHHSA eeKTiB BITUBY
3a3HayeHuX BUIIE apaMeTpiB Ha KoedilieHT TeMIIepaTyporpoBiAHOCTI HAaHOKOMIIO3UTIB. BeTanoBeno, 30kpeMa, 110 301/1bIIerH s PiBHs
neperpiBy noJimMepy Moxke IMPU3BOAUTH /IO 3HAYHOTO IIi/[BUIIIEHHS KoedillieHTa TeMIepaTypoIpOBiIHOCTI, IKe € TUM CYTTEBIIINM, YNM
BUIIlEe YaCTKa HAITOBHIOBAYA i HIDKYe TeMIlepaTypa KoMIo3uiliiinoro matepiaiy. [lokasamno, 1o piBenb meperpiBy po3IiiaBy mojimMepy Bif-



HOCHO TeMIIepaTypu HOTO IJIABJIEHHS € TapaMeTPOM, SIKUE MOKe OyTH MOKJIAJAEeHUIl B OCHOBY CTBOPEHHS MOJIMEPHUX KOMIIO3UIIIHHUX
MarepiasiB i3 3a[aHIMH TeTT0()i3UIHIMHI BJIACTUBOCTIMU.

KiiouoBi cioBa: 1moJiiMepHi HAHOKOMITO3UTH, TEILIOEMHICTh HAHOKOMITO3UTIB, TEMIIEPATYPOIPOBIIHICTL HAHOKOMIIO3UTIB, ByTJIe-
11eBi HAHOTPYOKM, TeMIIepaTypHi PEKUMU.
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BU3HAYEHH: BIVINBY YJIbTPAANCHEPCHUX JOMIIIOK HITPUAY AJTIOMIHIIO HA CTPYRTYPVY 1
®I3UKO-MEXAHIYHI BJACTUBOCTI IHCTPYMEHTAJIbHOI KEPAMIKH (c. 40-52)

E. C. l'eBopksn, B. II. Hepy6aupkuii, B. O. Ynmkaina, 10. I. Tynanenko, O. M. Mopososa

Po3riisiHyTo 0COGIMBOCTI OTPUMAHHST {HCTPYMEHTAJIBHOTO Martepialy Ha OCHOBI Okcuay xpomy. IIpm mpomy 6ysi0 BUKOPHCTAHO
VJBTPAZIUCIEPCH] TIOPOIIKK 3 HITPUIY aJiOMiHil0. BcTaHOBJIEHO, 1O AECTPYKIIS OKCUAY XPOMY IIPU BUCOKHMX TeMIlepaTypaX CIiKaHH:
3ano06iraeThes 3a PaXyHOK peakiiiiHoro crikans okeusy xpomy (CroO3) ta Hitpuay amominio (AIN).

BcraHoBiIeHO, 10 CTPYKTypa KOMHO3UTY 3aJIe’KUTh SIK Bijl TemIlepaTypy, Tak i BiJl 4acy rapsiaoro InpecyBaHHS. TepmoanmHamiuHi
pospaxynku Bzaemozii CryO3 3 AIN nokasasm, 1o B3aeMo/iisi MesK HUMM [oYMHAEThest 3a Temieparypu 1300 °C. Ha Biaminy Bix rapstaoro
npecyBarHst Ha moBiTpi, y Bakyymi crioaykn CrN ta CroN He yTBOpIooThes. 3 migBUIeH M Temiepatypu BMict AlyOs B TBepaoMy po3umHi
crae MakcumasibHuM 3a Temieparypu 1700 °C y pasi rapsuoro npecyBaHHs Ha TOBITPi, y Bakyymi BMicT AlyO3 3amnmiaeThest HE3MIHHUM Y
BChOMY TeMIiepaTypromy mianazoni 1300—1700 °C. Ilpu 36imbinenni yacy rapsqoro npecyBanis 10 30 XB, po3Mip OKPEMHX 3epPeH JI0CsTae
10 mrm. TTokasano, 1o B mporieci crikanis Mex CryOs ta AIN MmuisxoM I1a3MOXiMIYHOTO CHHTE3y Ha MexkaX (a3 yTBOPIOETbCS TBEPAUil
posunt (Cr, Al)yOs, ssKuit miABHUITYE MeXaHIIHI BIACTHBOCTI MaTepiary.

Jlocstipkeno BIUIMB Ha sKicTb 00po6JIeHoi TOoBEpXHi 3arapToBaHoi TBepAoi crasi mpu o6poOIli po3pobJeHrM iHCTPYMEHTATbHIM
MarepiajioM Ha OCHOBI OKCH/Ly XPOMY 3 OINTHMAJIBbHOIO JIOMIIIKOI0 15 Mac. % yJbsTpajiicIiepCHOTO HOPOIIKY HITPpUYy atioMiHio. BusHaueno,
110 SIKiCTh 0OPOBIIEHOT TTOBEPXHI TBEP/IOT CTaJI MOKPAILYETHCS IIOPIBHSHO 31 CTAHAAPTHUMM IMIOPTHUMHU IHCTPYMEHTATbHIMH [JIACTHHAMHU.

BeranosiieHo, 110 oTpuMaHMii iHCTPYMEHTAJIbHUI MaTepiasl, KpiM BiZIHOCHO BUCOKOI MIITHOCTI 1 TPIIMHOCTIMKOCTI, MA€ TAaKOK BUCOKY
TEIUIONPOBIIHICTB, 1O CIPUATINBO BILTNBAE Ha IKICTh 0OPOOIEHOT TOBEPXHI CTasli, BpaXOBYIOUH MIO Y IPOIEC] Pi3aHHS He BUKOPUCTOBYIOThCS
MaCTUJIbHO-0XO0JIO/IKYBAJIbHI Pi/ITHU.

Komo4oBi ciioBa: rapsiue npecyBaHHsl, iIHCTPYMEHTAJIbHUI MaTepias, HiTPU aJllOMIHII0, OKCHI XPOMY, YJIBTPAJUCIIEPCHIUIT HOPOIIIOK.
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BIU3HAYEHHA BIVINBY MIKPOCTPYKTYPH I ®A30BOIO CKJIAY CKJIIOMETAJTIOKEPAMHUYHUX
IIOKPUTTIB HA OCHOBHI ®I3UKO-TEXHIYHI BJACTHUBOCTI (c. 53-61)

0. B. Kapacuk, 0. C. I'opnees

V 3B'13Ky 3 pO3POOKOIO HOBUX KAPOMIIIHIX HIKEJIECBHX CILIABIB, [Ipalle3aTHIX mpu temiieparypax 10 1250 °C, i BpoBa/sKEHHSIM aJINTHBHUX
TEXHOJIOTII BUPOOHUIITBA PISHUX JIeTAJIel, aKTYaJIbHUM CTA€ 3aBIAHHs 110 PO3POOII HOBUX CKJIA/IIB BUCOKOKAPOCTIIKUX MTOKPUTTIB.

Busnauenns BBy (Ha3oBOro CKJIajy CKIOMETaJOKEPAMiuHMX MOKPUTTIB Ha #Or0 OCHOBHI BJIACTHBOCTI O3BOJINTH 301MBIINTH
e(eKTUBHICTD 3aXUCTY AeTaJIell, 0 PAIIOI0Th B eKCTPEMAIbHIX YMOBaX. ToMy HepcrieKTHBHIM € IPOBe/IeHHS JIOCJI/IKeHHS, IPUCBAYEHOTO
BH3HAUEHHIO B3AEMO3B'SI3KYy MIKPOCTPYKTYPH 1 (ha30BOTO CKJIAy CKJIOMETATIOKePaMiYHMX MOKPHUTTIB 3 OCHOBHUMH (Di3MKO-TEXHIYHUME
XapaKTePUCTUKAMHU.

B pesyJsbraTi g0C/Ii5KEHD BCTAHOBJICHO, 1110 HAWOLIBII SKICHI TIOKPUTTA OTPUMaHi Ha OCHOBI CKJIa, 110 He KPUCTaisyeTbes. Take CKio
XapaKTepusyloThes TeMIepaTypHIM Koedimieatom mimiitnoro posmmpents 92-107 rpag !, Temmepatypoio ckaysanms 625 °C i moBepxuesnM
nararom npu 850 °C 260-1073 H/m. 3asnaueni BaacTUBOCTI copusioTh GopMyBaHHIO 6e31eheKTHOIO MOKPUTTS, 3a0e311euyIour piBHOMIpHe
PO3TIiKaHHS 1 SKICHE 3YeTJIEHHS 3 MiJIKJIA/IKOT0.

OTprMane ONTHMaJIbHE MOKPUTTS XapaKTepuayeTbesl MinHicTio 34erients 98 %, tepmocriiikictio (peskum 950520 °C) 50 numkomis i
skapocriiikicTio (mpupict micss 100 4 B Temneparypromy intepsani 1000—-1050 °C) 0,03 r/m>ro.

[ToxpuTTs 3 MiHIMATBHOIO KIJIBKICTIO CKJIO3B’SI3KM BiIPI3HSIOTHCS PIBHOMIPHICTIO i sikicTio. OnTHMAaIbHe CHiBBigHOMIEHHS (a3 «CKIIO:
MeTajloKepaMivuHa KOMIo3uIlisi» ctanoButh 10:90.

CTpyKTypa PEKOMEH/IOBAHOTO MOKPUTTS BiZIPI3HSETHCS PIBHOMIPHICTIO, TOMOT€HHIM PO3MO/IJIOM KOMIIOHEHTIB, BI/ICYTHICTIO TPIlyH,
BUAMMUX /1eeKTiB i Bucokoto sikicTio. (Da3oBuil CKJIa/ MOKPUTTS MIC/IsT BUMATY [IPEICTABIEHUIT KPUCTATAMI METAIEBOTO HIKEJIIO i KPEMHIIO,
a TAKOK HEBEJIMKOIO KiJIbKICTIO 3aJIMIIKOBOI CKIO(DA3HU.

KimouoBi cioBa: sxapocTiifike MTOKPHUTTS, MiKPOCTPYKTypa TOKPUTTS, (as3oBuii cKJa, KapOMIIHI CIJIaBH, Ta3oBa KOpPO3ifd,
CKJIOMeTaJIOKepaMiyHe OKPUTTSL.
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BILJINB KOH®ITYPAIIII IIJTACTUH I TUCKY YIIIIbHEHHSI HA MEXAHIYHI BJACTUBOCTI
HTAPYBATHUX KOMIIO3UTIB 3 GIGANTOCHLOA APUS (c. 62-73)

Parlindungan Manik, Agus Suprihanto, Sri Nugroho, Sulardjaka

Jlase AOCHIUKEHHs CIPsSIMOBAaHE HAa BUBYCHHS MEXaHIYHMX BJacTHUBOCTEl crpynHoro GamOyka (gigantochloa apus) B sikocti
IPUPOJHOrO APMOBAHOTO KoMIo3nuTHoro Marepiary. Jlaminarn 6ambyxa gigantochloa apus BukopucroByBasics: B SIKOCTI apMyBaHHs



Ha MaTpHuIli 3 enokcuHOi cMosn. [lapamerpamiu, po3IJISHYTHUMM B JIaHOMY JIOCJI/KeHHI, € KOH(DIrypallis mIacTiH i TUCK yI[iJTbHeHHS.
Kondgiryparis raminaty Bapilo€eTbCcs B 3aJI€KHOCTI BiJl KiJTBKOCTi, TOBIIMHU i HANPAMKY IJIACTUH. /{151 BUTOTOBJIEHHS MIapyBaTHX
6amOykoBux kommosutis (IIIBK) BukopucrosyBasu tucku yutigbuenns 1,5 MIla, 2 MIIa i 2,5 MIla. Cre6i0 6ambGyka J0BKUHOIO
400 MM OyJi0 posuierieHe st oTpuMants 6amMOykoBoi mactTuru posmipom 400%20 mm. ToBumHa 6aMOyKOBOT JIACTHHI BapiloeThCs
B Mexax 1 mm, 1,5 Mm i 2 mm. IloriMm 6aMOYKOBY MJIaCTHHY KOHCEPBYIOTH, MOJMBAIOYN ii KOHCEPBYIOUUM PO3YUHOM y BUTJSIAL 2,5 %
po3unHy TeTpabopaty HATpio i Cymare B rmevi A0 TUX mip, moku BMict Boau He nocsarae 10 %. IIIBK 6y/iu BUroTOBIEHI METOAOM PYYHOTO
yraaganns. icas popmysanus [IBK ix npecysanu 3 3 Bapiantamu yutiabaenus 1,5 MITa, 2 MIla i 2,5 MIla. Byau nposeneni Bu-
npobysanns IHIBK na posrsruenus i Burun. BUunpoOyBaHHsa Ha PO3TATYBaHHs IIPOBOAATLCA BiAoBiaAHO 10 cTangapty ASTM D3039,
a BUNPOOyBaHHs Ha BUrMH — 3a crangaproM ASTM D7264. Pesy/braTu 110Ka3yioTh, IO MPU KOKHOMY TUCKY YIIJIbHEHHsT HAlOiIbIIa
MilHicTh Ha po3Tsr i Burun 6yua gocsirayTa B IIIBK 3 ToBummoo 6ambykosoi maactunu 1 MM i 7 mapamu 6amOykoBux saminaris. IITBK
3 GBI TOHKUM apMyBaHHSIM 6aMOYKOBOIO IJIACTHHOIO i BEJIMKOK KiJIbKICTIO IIAPiB Ma€ HaiiBUILY MIIHICTh HA PO3TAT | BUTMH, HABITh
npu Giabin HU3bKii MacoBiit wactii. IIIBK 3 maminaramu, opientoBanumu migx Kytom 0°, MaioTh Gibly MII[HICTh Ha PO3TIT i BUTHH,
uizk [IIBK 3 maminatamu, crpykrypoBanumu 1mijg kyrom —45°/+45° 1 0°/90°. IIIBK 3 nanpsimxom saminatiB 0° — 11e po3puB MaTpuili 3
MOJAJIBIIUM PO3PUBOM ITacTHHU. Y HanpsMky 0°/90° po3puB MaTpuIli CyIIPOBO/KYETHCS PO3MIAPYBAHHAM B HAIPAMKY JaMiHATIB 11i]
kyrom 90° i 0°. PosmapyBauus i posutemienss minactunu crocrepiranucst B IIIBK 3 opienramnieo maminaris +45°/—45°.
Kmouosi cioBa: mapysari 6amGykosi komnosuth, gigantochloa apus, MiltHiCTb Ha PO3TAT, MIIHICTH HA BUTHH.
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