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The object of this study is the structure of hollow steel modules
filled with various types of functional materials, as well as the technol-
ogy of their production using lost foam casting.

Computer simulation of hydrodynamic and heat-mass exchange
processes and solidification was carried out to establish the laws and
prerequisites for designing state-of-the-art hollow cast structures and
to devise their production technology. The study investigated the influ-
ence of reinforced steel elements and reinforcement directly from the
liquid alloy of the shell on the peculiarities of hydrodynamic, heat-mass
transfer processes, and solidification during the production of hollow
steel structures with functional fillers.

It has been determined that the presence of polystyrene membranes
in the functional filler for subsequent reinforcement from the liquid phase
of the shell metal affects the hydrodynamics of filling the casting. In the
thin channels formed in the filler, the metal flow rate increases from 2 m/s
to 8 m/s in the upper channels, and from 3m/s to 12 m/s in the lower
channels, which is associated with an increase in metallostatic pressure.

The presence of metal reinforcement in the functional filler and the
reinforcement of the functional material from the liquid phase of the
shell metal accelerates the heating of the non-metallic filler by 1.2—1.4
and 1.4—1.8 times, respectively. Reinforcement also helps increase the
maximum heating temperature of the functional filler by 200-300 °C,
which creates better conditions for its sintering.

The grades of steels for their use as a matrix alloy in the production of
hollow cast castings were determined; theirstructureand physical-mechan-
ical properties were studied. The recommended modes of heat treatment
of low-alloy steel to obtain the required properties have been determined.

The study reported here is a theoretical prerequisite for verification
in the manufacture of experimental cast hollow structures with metallic
and non-metallic reinforcing phase.

Keywords: reinforced steel casting, computer simulation, lost foam
casting.
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The object of this study is the mechanical properties and param-
eters of the cast iron microstructure. The task to solve was to ensure
high mechanical properties of cast iron for mechanical engineering

part. To this end, a working hypothesis was put forward, which as-
sumed the possibility of increasing mechanical properties by select-
ing complex additives based on modifiers and alloying ferroalloys.

The effect of 4 groups of additives was investigated: group 1 — fer-
rochrome (FeCr025) and silicocalcium (SiCa-30), group 2 — ferrotita-
nium (FTi35) and ferroboral (FeB6), group 3 — ferrotitanium (FTi35)
and ferrochrome (FeCr025), group 4 — ferroboral (FeB6) and sili-
cocalcium (SiCa-30). They were introduced into the liquid metal in
different percentages in the amount of 3 % of the mass of liquid cast
iron. The following mechanical characteristics were selected: flex-
ural strength (6, MPa), tensile strength (UTS, MPa), deflection arrow
(f, mm), hardness (HB), and whitening.

It was determined that the strength characteristics of cast
iron treated with ferroalloys of group 1 reach a maximum at about
40 % silicocalcium in the composition of the additive. The tensile
strength of cast iron reaches about 320 MPa, the bending strength
is about 710 MPa, the deflection arrow is 4.5 mm, and the hardness
corresponds to the HB250 level. The fact of competition of hard-
ness and other mechanical properties was established in the range of
silicocalcium content in the modifier composition up to 40 %. Thus,
it was established that it is the combination FeCr025+SiCa-30 with
the ratio of components of 40:60, respectively, that is rational.

The revealed regularities of changes in the amount of carbides,
the size of graphite, and the amount of ferrite when using different
additives allow us to explain patterns in the formation of mechanical
properties of cast irons. Owing to this, it becomes possible to identify
the mechanism of formation of properties, ensuring purposeful regu-
lation of the quality of cast iron.

The results could be used at iron foundries to produce castings
for machine building.

Keywords: mechanical characteristics of cast iron, modifiers
of cast iron, alloying, microstructure of cast iron, graphitizing and
carbide-forming elements.
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IDENTIFYING THE EFFECT OF SODIUM
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HEAT TREATMENT QUENCHANT ON THE HARDNESS
OF S45C MEDIUM CARBON STEEL (p. 24-33)
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In this study, the effect of Sodium Dodecylbenzene Sulfo-
nate (SDBS) addition as a surfactant on the performance of the
Printed Circuit Board (PCB) particle-dispersed quenchant in terms
of thermal conductivity, particle stability, the microstructure and
hardness of S45C medium carbon steel has been investigated. Conven-
tional quenchants have fixed, uncontrollable cooling rates. Adding solid
particles creates a thermal bridge, enabling adjustable cooling rates to
address this limitation. The solid particles in the quenchant were syn-
thesized from PCB. The surfactant helps to improve particle dispersion
and avoid agglomeration by modifying the surface tension between
the particles and the fluid. PCB particle-dispersed media have been
prepared and used as quenchants to study the effect of PCB dispersion,
and its concentrations on the heat transfer rate during quenching. Based
on this research results, particle stability measurement by zeta potential
shows the stability improvement up to —21.53 mV after 7wt % of sur-
factant addition, compared to distilled water. Due to the better particle
dispersion, the thermal conductivity of the quenchant is also improved
by 39 %, maximized at 0.82 W/mK when compared with the quenchant
without surfactant at only 0.61 W/mK. Furthermore, the quenched
steel hardness also increases by 29 %, maximized at 58 HRC at 7wt %
surfactant and 0.3wt % PCB particles composition. The Dispersed PCB
particles in the quenchant allow the heat flow from high to lower tem-
perature efficiently. The experimental results show that a water-based
quench medium with PCB particle dispersion is an alternative quench
medium to obtain a more controlled cooling rate in steel heat treatment
and is one solution for utilizing PCB electronic waste.

Keywords: waste printed circuit board, sodium dodecylbenzene
sulfonate, heat treatment, quenching process, S45C medium carbon
steel.
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Red mud (RM) is one of the large-scale by-products of alumina
production, posing significant environmental challenges due to its
high alkalinity, toxicity, and substantial accumulation volumes. The
object of this study is polymer composite based on styrene-butadiene
aqueous dispersion with RM and chamotte (Pa2) as fillers at high
concentrations (up to 90 wt. %). The primary problem addressed in
this research is finding effective ways to utilize RM as secondary raw
material to enhance its recycling efficiency and create multifunc-
tional materials with adjustable properties.

The study established that RM has an irregular plate-like struc-
ture with a high active surface area, which facilitates the formation
of an open porous composite structure, while Pa2 forms a dense
matrix due to its aluminosilicate content. Infrared spectral analysis
confirmed the presence of functional groups (OH, Si—O, Al-0O) that
ensure the interaction of fillers with the polymer matrix. Thermo-
gravimetric analysis demonstrated that RM and Pa2 exhibit similar
behavior under heating. Mechanical tests revealed that RM-based
composites exhibit high plasticity and energy absorption capacity,
whereas Pa2-based composites are characterized by greater stiffness
and strength (elastic modulus up to 129.8 MPa).

The results indicate that the choice of filler type and concentra-
tion effectively regulates composite properties. The proposed ap-
proach enables the recycling of industrial waste and the development
of multifunctional materials suitable for use in construction, protec-
tive coatings, and the production of structural elements capable of
withstanding significant loads.

Keywords: red mud, polymer composite, technogenic fillers,
industrial waste, specific surface area.
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The object of this study is the mechanism for adjusting a
strength gain by modified systems based on white cements with dif-
ferent C3A content.

Since white cements have an increased content of the C3A min-
eral, they are characterized by a drop in strength of up to 10 % in the
late stages of hardening. To stabilize the properties of such cements,
it is advisable to use modifying additives.

It has been established that when a plasticizing additive with a high
C3A content is introduced into cement in a small amount (0.5...1 %),
as a result of chemical interaction with the mineral C3A, its residue in
the liquid phase is not enough to disperse silicate phases. This reduces
viscosity of the system. That subsequently leads to a decline in the
strength of cement stone, up to 15 %. At the same time, the addition of
a plasticizing additive to a system with a low content of C3A turns out
to be more effective even at a lower dosage.

Modification of cement systems with nano-CaCOj3 additives
helps stabilize the phase composition of new formations and guar-
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antees the durability of the resulting cement stone. Nano-CaCOs
changes the composition of new formations toward more thermo-
dynamically stable compounds. The introduction of a nano-CaCO3
additive leads to a significant increase in the rate of hydration and
creates conditions for the formation of carbonate ettringite. The lat-
ter contributes to the directed synthesis of low-base fibrous hydro-
silicate phases, including tobermorite, and prevents the conversion
of hydroaluminate phases, which eliminates the decline in strength
in white cements with an increased content of C3A.

Applying modified systems will make it possible to stabilize the
strength characteristics of not only white but also colored cements,
the introduction of pigments to which leads to a decrease in their
strength. This approach will make it possible to effectively use such
systems as a basis for decorative concrete and mortars.

Keywords: nanomodified systems, white cements, C3A mineral,
nano-CaCOj additives, structure formation processes.
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PO3POBKA TEXHOJIOTTi OJIEP;KAHHS IIOPOYKHUCTUX CTAJIEBUX JINTUX KOHCTPYKIIIA 3
KOMIIO3UTHIM TA APMOBAHUM HEMETAJIEBM ®YHKIIIOHAJIbHUM HATIOBHIOBAYEM (c. 6-14)

0. 1. lluncekuii, 10. T. Keacuuupka, 1. A. IllaxeBcoka, I1. B. Kamosxxuuii, O. B. Heiima

OG6’€KTOM JIOCTIIKEHb € KOHCTPYKIIIT MOPOKHUCTUX CTATIEBUX MOJLYJIiB, HAOBHEHNX PisHOBUAaMK (DYHKI[IOHAIBHUX MaTePiaiB, Ta Tex-
HOJIOTII iX 0IepKaHHA 3 BUKOPHCTAHHSAM METO/IiB JIUTTS 332 MOJIE/IIMH, 110 Ta3u(iKyIOThCs.

J11s1 BcTaHOBJIEHHS 3aKOHOMIPHOCTEH! 1 IIepe/lyMOB CTBOPEHHS HOBITHIX IIOPO’KHUCTUX JIMTUX KOHCTPYKIIN Ta TEXHOJIOTII IX ofieprKaHHsT
6yJI0 TIPOBEIEHO KOMIT'I0TEepHE MOJETIOBAHHS Ti/POAMHAMIYHNX i TEMIOMAcOOOMIHHKX MPOIECiB Ta TBEpAHEHH. [0CiKeHo BIUIMB apMO-
BaHUX CTAJIEBUX €JIEMEHTIB 1 apMyBaHHs Ge3MOCEPEHBO 3 PIAKOTO CIIABY OO0JOHKU Ha OCOOIMBOCTI MiPOANHAMIYHIX, TETIIOMACOOOMIHHUX
IIPOIIECIB i TBEPAHEHHS IIPU O/IeP;KaHHI CTATEBUX MTOPOKHUCTUX KOHCTPYKILIHN 3 (QYHKIIOHATIBHUM HATIOBHIOBAYEM.

Busnaveno, 1mo HasBHICTD Y (DYHKIIOHAILHOMY HATIOBHIOBAYI MEPETHHOK 3 MiHOMOJICTUPOY ISl TIOCTIIyI0YOTO apMYyBAHH: 3 PilKOi
(asu MeTamy OOOJIOHKM BILIMBAE HA TiPOAMHAMIKY 3allOBHEHHSI BUJIMBKA. B TOHKMX KaHAIAX, yTBOPEHUX B HAMOBHIOBAdYi, BiIOYyBa€ThCs
301IbIITeHHsT BUKOCTI Tewii MeTary Bi 2 M/c 1o 8 M/C y BepXHiX KaHamax Ta Bix 3 M/c 10 12 M/c y HIKHIX KaHaIax, 1o 0B si3aHe 3i 3poc-
TAHHAM METaJIOCTATHYHOTO HAIIOPY.

HasricTb MeTasieBoi apMatypu y GyHKIIOHAIBHOMY HATIOBHIOBAY] Ta apMyBaHHs (DYHKIIOHATBHOTO MaTepiaty 3 piakol hasu meraiy 060-
JIOHKH TIPUCKOPIOIOTD MTPOTPiBaHH: HeMeTasieBoro HamoBHioBaua B 1,2—1,4 Ta 1,4—1,8 pasis, Bianosinno. Takoxk apMyBaHHsI CIIPUSIE TTiABUIIIEHHIO
MaKCHMaJIbHOI TeMIlepaTypy HarpiBaHHs (yHKI{oHaIbHOTO HartoBHIoBaya Ha 200—300 °C, 1110 cTBOPIOE Kpallli yMOBH JIJIsl HOTO CIIiKAHHSI.

Busnaueno Mapku crasedl /711 BUKOPHCTaHHS iX SIK MATPUYHOTO CIJIABY MPU OJlepsKaHHi TTOPOKHUCTUX JINTUX BIJIMBKIB Ta BUBYEHO 1X
CTPYKTYPY i (piduKo-MexaHiuHi BIACTUBOCTI. BusHaueHo peKOMEHI0BaHI peKUME TepMIiYHOT 0OPOOKN eKOHOMHOJIErOBAHOI cTasi st ojep-
JKaHHS HeoOXiZIHUX BJACTUBOCTEH.

Jlani focmipKeH s € TeOPETUYHOIO MePeAyMOBOIO JIJIs TIEPEBIPKU TIPU BUTOTOBJIEHHI JOCIIIHUX JUTUX MOPOKHUCTUX KOHCTPYKILH 3
METAJIEBOIO Ta HEMETAJIEBOIO apMYI0U0I0 (ha3o1o.

KmroyoBi ciroBa: apMoBanuii cTajeBuii BUJINBOK, KOMITIOTEPHE MOJIEJTIOBAHHS, JIUTTS 32 MOZIEJISIMH, 1[0 Ta3U(pIKyIOTbCA.
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BU3HAYEHHA PAIIIOHAJIbHUX KOMIVIEKCHUX MO/IUMIKYIOUYHNX TA JIETYIOUUX TOBABOK JJIs1
NIIBUINEHHS MEXAHIYHUX XAPAKTEPUCTHUK CIPOI'O YABYHY (c. 15-23)

C. I. Kinmenko, A. M. Bepxosiiok, A. A. CeBosiH, O. B. Akimog, O. 1. [Tonomapenko, I1. C. Ilenzen

OG6’€KTOM JJOCII/PKEHHsT € MEXaHIUHi BJIACTUBOCTI Ta IIAapaMeTpH MiKPOCTPYKTYpPH YaByHy. BupiuryBanacst npo6iiema 3abe3nedeHHs BUCO-
KIX MEXaHIYHWUX BJIACTHBOCTEN YaBYHY IS fetaseil MamnnoOyaysamtst. s mporo Gyio chopmoBano pobouy Timoresy, sika mepeabadaria
MOJKJIMBICTD MIIBUIEHHSA MEXaHIYHUX BJACTUBOCTEH Mi00POM KOMILIEKCHUX 100aBOK Ha OCHOBI MOAK(DIKaTOPiB Ta Jeryiounx (hepociiasis.

JlocaipkyBanacs jist 4 rpyn gobasok: rpyna 1 — gpepoxpom (DX025) i cunikokasbiiii (CK-30), rpyna 2 — deporurtan (DTi35) i hepodo-
pan (DB6), rpyna 3 — deporuran (DTi35) i hepoxpom (DX025), rpyma 4 — depoboparn (PB6) i cunikokamsmiit (CK-30). Ix BBoammm B piz-
KUil MeTasI y PI3HOMY BiZICOTKOBOMY BiIHOMIEHHI y KiIBKOCTI 3 % BiJl Macy piKoro yaByHy. 3a MexaHiuHi XapakTepucTuky Oyin oOpaHi: MesKa
MinHocTi Ha BurnHanus (o, MPa), mexa mitnnocti Ha pospusantst (UTS, MPa), ctpina nporuny (f, mm), tepaicts (HB) Ta BiaGimoBamHHs.

BusHaveHO, 1110 XapaKTEPUCTUKU MII[HOCTI YaByHY, sSiKii 06pobiieHo dhepociuiapamut rpynu 1, mocsaraiots Makcumymy npu 61u3bko 40 %
CHJTIKOKaMIBIIIO y CKIal 100aBKu. Meska MII[HOCTI yaByHy Ha po3puBaHHs gocsrae 6msbko 320 MPa, Meska MIIHOCTI Ha BUTMHAHHST OJIM3bKO
710 MPa, crpina nporuny — 4,5 MM, a TBepaicTs Bianosigae pisaio HB250. Beranosiero dhakt KOHKYPEHIN TBEPAOCTI Ta IHITUX MeXaHid-
HUX BJIACTMBOCTEH B Jialla30Hi BMICTY CHJIIKOKAIBIIO y ckaani Mogudikaropa 10 40 %. TakuM 4MHOM, BCTAHOBJIEHO, IO caMe KOMOIHAIisA
DX025+CK-30 3a criBsignomennst kommonenTiB 40:60 BiZIOBIIHO € parioOHATBHOIO.

Bussiieni 3akoHOMIPHOCTI 3MiHU KiJbKOCTI KapbiiB, po3Mipy rpadiTy Ta KiJbKoCTi (hepuTy 3a BUKOPUCTAHHS PI3HUX 100aBOK JI03BO-
JISTIOTh HOSICHUTH 3aKOHOMIPHOCTI (hOPMYBaHHSI MEXaHIYHNX BJIACTUBOCTEN YaBYHIB. 3aB/SIKH [[bOMY CTA€ MOKJIMBUM BUSIBJISITH MEXaHi3M
(bopMyBaHHS BJIACTHBOCTEH, 3a6€3MEUYI0UHN I[iIECTTPSIMOBAHE PETYJIIOBAHHST SIKOCTI YaBYHY.

OTtpumMaHi pe3yIbraTi MOKYTh OyTU BUKOPUCTAHI B YMOBOX YaBYHOJIMBAPHUX I1€XIB P BUTOTOBJIEHH] BUJIMBKIB [/Is1 MAITUHOOY Ty BAHHSL.

KimouoBi cioBa: MexaHiuHi XapaKTepUCTUKH YaBYHY, MOJM(DIKATOPN YaBYHY, JJeTyBaHH:, MiKDOCTPYKTYpa 4aByHY, rpadiTuayioui Ta Kap-
6i0yTBOPIOIOYH €IEMEHTH.
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BU3HAYEHHS BILTUBY ITIOBEPXHEBO-AKTUBHOI PEUOBUHU JIO/IEITNJIBEH30JICYJIb®@OHATY
HATPIIO TA JUCIHEPCHUX YACTMHOK HA OCHOBI IPYKOBAHUX ILVIAT ¥V IKOCTI HOBOI'O TAPTIBHOI'O
CEPEJIOBUIIIA ITPY TEPMOOBPOBIII HA TBEP/IICTb CEPEHBOBYTJIEITEBOI CTAJI S45C (c. 24-33)

Wahyuaji Narottama Putra, Myrna Ariati, Eddy Sumarno Siradj, Bambang Suharno

VY panomy AocaipKeHHI BUBYEHO BILIMB J0JaBaHHs Hojelnabensocyabdonaty Hatpiio (SDBS) B KOCTI MOBEpXHEBO-aKTUBHOI Peyo-
BUHM HAa XapaKTEPUCTUKU TapTiBHOTO CepeloBUINA 3 AUCIIEPCHUMHU YacTHHKaMM apykoBanux miat (/II1) 3 Toukn 30py TenaonpoBifHOCTI,



CTabLIBHOCTI YACTHHOK, MIKPOCTPYKTYPHU 1 TBEPAOCTI cepenHboByrieieBoi cram S45C. 3puuaiini raprisai cepenoBuiia MaoTh GikcoBaHy,
HEKOHTPOJIbOBAHY IIBU/KICTb OXOJIOKeH . /loaBaH s TBEPANX YaCTHHOK CTBOPIOE TEIIIOBHIA MICT, 1[0 JI03BOJISIE PETYIIOBATH MIBUIKICTD
OXOJIOJIKEHHST JIUTsl yCYHEHHsT IIbOro oOMekeHHs1. TBep/i yacTHHKK B rapTiBHOMY cepentoBulili Oy cunrtesosani 3 JII1. [ToBepxHeBo-aKTHBHA
PEYOBUHA JIOTIOMATA€ MOJIIIINTH JUCTIEPCii0 YACTMHOK 1 YHUKHYTH arjioMepaltii 3a paxyHOK 3MiHU HOBEPXHEBOTO HATSTY MiK YaCTHHKAMUI
Ta piauHoro. g BuBdents BBy aucnepeii JIT ta ii koHmenTpaiiii Ha mMBUAKICTH Tenionepeaayi mij| yac rapTyBatis OyJiu miAroToBieHi
Ta BIUKOPUCTAHI B SIKOCTI rapTiBHUX cepefloBUIL cepefoBulna 3 aucrnepcuumu yactunkamu /11, Ha mifcrasi pe3ysisTatiB JOCTiKEHHS, BU-
MipIoBaHHsT cTablIBHOCTI YaCTMHOK 3a J3eTa-TIOTEHIa oM TT0Ka3aso moJimniiernst crabiabrocti go —21,53 MB micas popaBanus 7 mac. %
TMOBEPXHEBO-AKTUBHOI PEYOBUHU B TIOPIBHIAHHI 3 IUCTHILOBAHOIO BOJOIO. 3aBISKU KPAIIiil AUCHepPCii YaCTHHOK TEIJIONPOBIIHICTh TAPTIBHOTO
CEepEIOBHUIIA TAKOXK MOJIIIIYyeThest Ha 39 %, gocsraioun MakcuMaabioro snadenns 0,82 Br/MK y nopiBusitui 3 rapriBHUM ceperoBuiiem 6e3
MOBEPXHEBO-aKTHBHOI PEYOBUHH, 1110 cTaHOBHUTH Bchoro 0,61 Br/MK. Kpim Toro, TBepaicTh 3araproBaHoi cTaji Takox 36imbiryeTsest Ha 29 %,
nocsiraioun MakcnmasibHoro 3adennst 58 HRC npu Bumicti 7 mac. % 1noBepxHeBo-akTuBHOI pevoBunu Ta 0,3 Mac. % vacruuok /[I1. HassricTn
mucriepcHnx yacturok J[I1 y raprisnomy cepenosuiii 3abesreuye eeKTUBHY Hepeady Tellia Bijl BUCOKOI TeMIepaTypH 110 HuxK4ol. Pesyiib-
TaTU eKCIePUMEHTIB TI0Ka3yIOTh, 110 rapTiBHe cepejloBUIIle Ha BOJIHII OCHOBI 3 puctiepcieto yactuHok /11 € ansrepHatuBHUM rapTiBHUM
CEPEIOBUIIEM ISl OTPUMAHHST OLIBIT KOHTPOJIBOBAHOI MIBUAKOCTI OXOJIOKEHHS TIPH TePMidHiil 06pobii cTasi i € oaHuM i3 pileHs 1ist Bu-
KOpHUCTaHHs efleKTpoHHux Biaxoxis /11

K1040Bi ¢10Ba: Bifxo1u IPYKOBaHUX IUIAT, TOACIMUIOEH30ICYAbMOHAT HATPIIO, TEPMOOGPOOKA, TIPOIEC TAPTYBAHHS, CEPEHBOBYTJICIIEBA
crainb S45C.
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PO3POBKA IIOJIMEPHUX KOMIIO3UTIB NOJI®YHKIIOHAJBHOTO ITIPU3HAYEHHA 3 BUCOKUM
BMICTOM YEPBOHOTO IIJIAMY (c. 34-43)

JI. I. Meabuuk, B. A. Ceigepcoiuii

Yepsonnii mmam (UI0I) € ogtum i3 MacmtabHUX MOOIYHUX TTPOYKTIB BUPOOHUIITBA IJIMHO3EMY, [0 CTBOPIOE 3HAYHI €KOJIOTIUHI BUKJIU-
KU gepes foro BUCOKY JIyKHICTb, TOKCHYHICTD Ta BeJIUKNiT 06¢csr Hakonmderb. O6'€KTOM TaHOTO AOCIIKEHHS € TMOTIMEPHIUIT KOMITO3UT Ha
OCHOBI cTupos-6yranierosoi BoaHoi auctepcii 3 1T i mamorom (Pa2) sk HanoBHIOBAYaMU TIPU 1X BICOKHUX KOHIleHTpatisax (10 90 mac. %).
OcHOBHOO TIPOGJIEMOIO, IO BUPINTYBaIACs, € NONIYK eGeKTUBHUX crocodiB BukoprcTants I sik BTrOpUHHOI CUPOBUHU JUIST T ABUIICHHSI
edeKTUBHOCTI HoTo yTusisaiii Ta cTBOpeHHs 6araTodyHKIIIOHAJIBHAX MaTepiasiB i3 peryaboOBaHIMU BJIaCTHBOCTSIMH.

B xopai nocmipkenns BeranossieHo, o YIII mae HeperyspHy IJIAaCTHHYACTY CTPYKTYPY 3 BHCOKOIO aKTUBHOIO IIOBEPXHEIO, SKa CIPUIE
YTBOPEHHIO BiIKPUTOI TIOPUCTOI CTPYKTYPU KOMITO3UTIB, TOZi Ik Pa2 dhopMye 1isbHy MaTpHIIIO 3aBISIKYA BMICTY aqioMocuitikati. [ndpauep-
BOHUIT ClIeKTpaJIbHUI aHaIi3 miATBepAuB HagBHicTh GyHkmionaabuux rpyn (OH, Si—0, Al-0), gaki 3a6e31euyioTh B3a€MO/IiI0 HAIIOBHIOBAYIB
i3 moslimepHoio Marpuiieio. TepmorpaBiMerpuunnii anamiz mokasas, mo UIII i Pa2 maoTe cxoxy noBeaiHky npu HarpiBanni. Mexaniuni Bu-
mpobyBaHHst BUSBIIIH, 1110 KommozuTn 3 Y111 1eMOHCTPYIOTh BUCOKY TIITACTHYHICTD i 3/[ATHICTD 10 MOTJIMHAHHS €HEPril, TO/I SIK KOMIIO3HTH 3
Pa2 xapakTepusyrThest GiIbIIO0 JKOPCTKICTIO Ta MilHICTIO (MOAYJIb npyskHOCTI 10 129,8 MTIIa).

OTpuMaHi pe3ysibraTy CBiA4YarTh, MO BUOIP THUIY Ta KOHIEHTPallii HAOBHIOBAYIB M03BOJIsI€ eEKTUBHO PEryJIoBaTH BJIACTHBOCTI
KOMIIO3HTIB. 3amporioHoBatuii 1iaxijx 3abesneyye MOKIUBICTD YTUIII3aIi] TIPOMKUCIOBUX BiXO/IIB Ta CTBOPEHH GaraTopyHKIIOHATIbHUX
MaTepiajiB Aisl 3aCTOCYBaHHs1 y OyAIBHUIITBI, 3aXMCHUX MOKPUTTSX | BAPOOHHUITBI KOHCTPYKIIHHUX €JIE€MEHTIB, 1[0 BUTPUMYIOTh 3HAYHI
HaBAaHTAKEHHS.

KmiouoBi cioBa: 4epBOHMIT 1AM, TIOJTIMEPHIIT KOMITO3UT, TEXHOJIOTEHHI HATIOBHIOBAYi, TPOMICJIOBI BiZIXO/IH, TTMTOMA TIOBEPXHSI.
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PO3POBKA IIIJIXO/IIB /10 PETYJIIOBAHHSI HABOPY MIITHOCTI MOJIMMIKOBAHIX BLIMX IIEMEHTIB
3 PI3HHM BMICTOM C3A (c. 44-52)

K. K. IlymkapsoBa, JI. O. Kymneposa, JI. B. Tepemenko

OG6’€KTOM JAHOTO JIOCIKEHHS € MEXaHi3M PeryJIoBaHHsa Habopy MilTHOCTI MOAM(DIKOBAHMX CUCTEM Ha OCHOBI GIJIMX IIEMEHTIB 3 PI3HUM
Bmictom C3A.

Bpaxosytoun, 1110 6iii 1eMeHTH 3a3BUYaii MaloTh MiABUIIEeHU BMicT Mirepany CgA, uist HUX XapaKkTepHuii criax mirgocti 70 10 % B mismi
TepMinm TBepAinHA. g cTabitizalii BracTUBOCTEN TaKUX IEMEHTIB AOI[IBHO 3aCTOCOBYBATH MOAM(DIKYI0Ui 106aBKH.

BeranoBeHo, mo npu BBeieHHi mnacTudikyodol 106aBKu 10 1ieMenTy 3 BucoknM BMictom C3A y HeBenmkiit kimbrocti (0,5...1 %) BHacimok
Ximiunoi B3aemozii 3 minepasiom CsA, ii 3aimmiky B pizikiii $hasi HeJOCTaTHBO JIJIST AUCTIEPTYBAHHS CUTIKATHUX (a3 1 3HIDKEHHsT B'SI3KOCTi B CUC-
temi. Ile B 10/ia/bII0My TIPU3BOUTD /IO ClIajly MIlIHOCTI IlEMEHTHOTo KameHIo 10 15 %. B Toii ske yac, npu gogasanti miactudikyodoi 106aBku
10 cucTeMu 3 HU3bKUM BMicToM C3A Ti /1ist BUSBISAETCS O1IbIN eheKTHBHOIO HABITH IIPU MEHIIOMY 03y BaHHI.

Moaundixaiis nementanx cucrem Hano-CaCOs nobaskamu cripuse crabirizarii hasoBoro CKJIaJly HOBOYTBOPEHD Ta FapaHTy€ JOBIOBIYHICTDH
OTPHMAHOTO EMEHTHOTO KaMEHIO, OCKIJIbKHM 3MIHIOE CKJIa/l HOBOYTBOPEHD Y HAIPSIMKY (hOPMYBaHHSI OLIbIII TEPMOIMHAMIYHO CTAOLIBHUX CIIOJIYK.
Bsenenns nano-CaCOj3 106aBKy IIPU3BOANTD 10 3HAYHOTO THBUIIEHHS IIBUAKOCTI Tijiparaitii i crBoproe ymosu s yreopentst C3A3CaC0332H,0.
OcranHiil ClIPHsIE HAIPABJICHOMY CHHTE3y HU3bKOOCHOBHUX BOJIOKHUCTHX C-S-H has, B ToMy uncsii ToGepMOPHTY Ta TEePENIKO/KAE KOHBEPCl Tiji-
poamoMiHaTHIX (a3, 0 HiBEJIOE CIajl MIITHOCTI B Gi/MX TleMeHTax 3 miaBuieHnM BMicToM CsA.

Bukopucrants MoandiKOBaHUX CUCTEM J03BOJIUTH CTabiTi3yBaTh MIlHICHI XapaKTEPUCTUKU HE TiNbKK OLINX, ajie i KOJTbOPOBKX 1IEMEH-
TiB, OCKIJTBKY BBE/IEHHS MITMEHTIB /10 IX CKJIAy TPU3BOANTD 0 3HIKEHHS MiIfHOCTI. Takuii miaxiz 103BOIUTH e(heKTUBHO BUKOPUCTOBYBATH
TaKi CMCTEeMU B IKOCTI OCHOBH /LISl IEKOPATUBHUX OETOHIB Ta PO3YMHIB.

Kmouyosi cioBa: HanomoaudikoBani cucremn, 6ii nementn, minepan CsA, nano-CaCOs3 106aBKH, IPOIIECH CTPYKTYPOYTBOPEHHSL.



