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OTBEpJIHEHHA O€3 MiJABEJIEHHs TeIula 330BHI («HAa XoJjonai») MoaudikyBaidbHa JIis
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KaydyyKaMd Ha OCHOBI OJIroOyTaJleHy MpPHUIYCKAEMO, IO CYTTE€BO MOKPALIUTH

KOMIIJICGKC BJIQCTUBOCTEM MOXKJIMBO IIIJISIXOM MonepeaAHbOIro (nepez[ J0JaBaHHAM
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OTBEPKYBaJIbHOTO areHTa) MPOBEACHHS peakilii B3aeMOAll MEpKanTaHOBHX Tpym 1
OKCHUPAHOBHUX IHMKIIB 3a MIiABUIIEHOI TEMIEpaTypH, MICIS YOro BHUKOPHCTOBYBATH
MPOAYKT TOMEepeHboi peakilii TioeTepudikaiii YaCTUHM EMOKCHIAHUX KIeiB s
OTBEPIHEHHS 32 KIMHATHO1 TEMIIEpPaTypH.

O6’exm OocniodcenHss — aare3vBHI KOMIIO3UTH HAa OCHOBI E€IIOKCHUIHUX CMOJI 1
NOMICYNIbpITHOTO  KaydyKy, MOAu(]ikoBaHI TPOJYKTOM IOMEPEIHbOI  peakilli
TioeTepudikarii.

IIpeomem oocnioxcenns — B3aEMO3B’ 130K MK CKJIQJIOM, PEKUMaMH MTONIEPEIHBOT
peakiii Tioerepudikaiii Ta (I3UKO-MEXAHIYHUMH, aATr€3MBHUMU BIIACTUBOCTSIMHU
CMOKCUHO-TIONICYIb(MITHUX KOMIIO3UTIB, a TaKOX MUISXH KEpyBaHHS iX (Hi3UKO-
MEXaHIYHUMH XapaKTePUCTUKAMMU.

Y Berymi  OOrpyHTOBaHO — aKTYallbHICTb TE€MHM JHCEpPTalldiHOI  PoOOOTH,
chopMyIbOBAaHO METy, 3ajJiadi, 00’€KT 1 MPEAMET JOCTIHKEHb, OIMHUCAHO METOU
JOCITIJKEHb, BHCBITIICHO HAyKOBY HOBHU3HY 1 TMpaKTHYHE 3HAYCHHS OTPUMAaHUX
pe3ynbTaTiB, HABEACHO 3B’SI30K POOOTH 3 HAyKOBUMH TE€MaMH, OCOOMCTHH BHECOK
3100yBaya.

Iepmmii po3ain NOpUCBAYECHUM aHANITUYHOMY OIJISIAy JIITEpaTypu, IO
BUCBITJIIOE CY4YaCHUW CTaH pPO3poOOK B obOnacti Moaudikaiii €mOKCUIHUX CMOJ
nosicyiabgigauMu kKayuykamu. [IpoananizoBano (i3uko-xiMIgHI MEXaHI3MU B3a€MOJII1
OKCHUPAHOBUX ITMKIIB 3 MEPKATAaHOBUMH TpPyIMaMH, IO € OCHOBOK peaKIlii
tioerepudikarmii. BcTaHOBIEHO HasgBHI METOAW  TIOKpAICHHS  aAre3UBHUX 1
nedopMaiiitHO-MIIHICHUX ~XapaKTEPUCTUK EMOKCHUJIHUX KOoMMo3ulik. BuszHadueHo
KJIFOYOB1 HEJIOJIKM ICHYIOUMX MIAXO/IB, 30KpeMa, HEJJOCTATHIO OJHOPIIHICTh XIMIYHOI
CITKMU Ta OOMEXKEHHS IIOJ0 pEryJIIOBaHHS BIACTUBOCTEH dYepe3 HEPIBHOMIPHHIMA
posnoain  Moaudikaropa. IligcymoBaHO AOLIIBHICTE PO3POOKHM HOBUX METO/IIB
Moaudikarii, 30KpeMa TMOMEepPeNaHbOoi peakiii TioeTepudikamii, ST OTPUMAHHS
CMOKCUIHO-TIONICYIb(MITHUX  KOMIIO3UTIB 13 TOKPAIICHUMHU  EKCIUTyaTalliHUMU
XapaKTEPUCTHUKAMHU.

Y oapyromy Ppo3gili HaBeAEHO XapaKTEPUCTUKY BHUXIIHUX CHPOBHHHHX

MaTtepialiiB, 30KpeMa eMOKCUIHOT CMOJIM, TONICYIb(ITHOTO KaydyyKy, OTBEpKYBadiB,
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po3pimkyBauiB 1 miactudikatopiB. OOrpyHTOBAaHO BHOIp METOAMK JOCHIKEHb, IO
3a0e3MeuyI0Th OIIHKY (PiI3MKO-MEXaHIYHUX 1 aATre3WBHUX BJIACTHBOCTEH EIMOKCHIHO-
nomicynbpiaHux KoMmo3uilii. [logano omuc miArOTOBKHU 3pa3KiB ISl €KCIIEPUMEHTIB,
30KpeMa MOCIiIOBHOCTI 3MIITyBaHHS KOMITOHEHTIB.

Tpetiit po3ain NPUCBSIYEHO KOMIUIEKCHUM JIOCHIIPKEHHSM BIUTUBY TMPOAYKTY
nonepeanboi peakiii Tioerepudikarii (IIPTE) ma aaresuBHi, (i3uMKo-MeXxaHIUYHI Ta
JTUHAMIYHI BJIACTUBOCTI EMOKCHUIHO-TIONICYIb(iganX Kommoswumiii. [lokaszano, 110
BripoBapkeHHs [IPTE no3Bosisie mocsartu 3HAYHOTO MiABUIIECHHS aIr€3UBHOI MIITHOCTI
0€3 CYTTE€BOIO 3HMKEHHSI KOre31ifHOi MIIIHOCTI, BOAOCTIMKOCTI Ta IIUIBHOCTI BY3JIiB
ximMiyHOi ciTku. [IpoBeneHo aHasi3 BIUIMBY KOHILIEHTpAIlli MOJIICYIb(PIAHOTO KaydyKy Ta
yMOB TioeTepudikallii Ha pejakcailiifiHi, TepMOMEXaHIuHI XapaKTEePUCTUKH, a TaKOXK
BCTAHOBJICHO OINTUMAaJbHI NapamMeTpu OTPUMAaHHS MaTepialiB 13 MOKPAIICHUMHU
eKCIUTyaTalllfHUMU BJIACTUBOCTSIMHU.

YerBepTHil Ppo3disl HpUCBAYEHO po3polll Ta BUIPOOYBAHHIO KJIEHOBOI
KOMIIO3HUII1i, CTBOPEHOI Ha OCHOBI MPOAYKTY MNOMNEPEIHbOI peakiii Tioerepudikarlii
EMOKCUHOI CMOJIA 1 MOJICYIb(ITHOTO Kay4dyKy. 3alpolOHOBaHA 3aMiHAa MEXaHIYHOI
cymimni komrnoHeHTiB Ha [IPTE 3abe3neuye 3HauHe MiABUIIEHHS aATr€3UBHOI MIITHOCTI,
KOT€31iMHO1 MIITHOCTI Ta poOOTH PYWHYBaHHSI, OJTHOYACHO MOKPAIYIOYH BOJ0-, OJUBO- 1
OEH30CTINKICTh KiIet0. Po3pobiieHnii kel mokazaB BUCOKY CTa0UIBHICTh BIACTHBOCTEH
NIPU Pi3HUX PEKUMax OTBEPIHCHHS, IO JIO3BOJISIE BUKOPHUCTOBYBATH HOTO B yMOBaXx
M1JIBUIIIEHOT BOJIOTOCTI, BIJTUBY arpeCMBHUX CEPEIOBHUII] Ta TETNIOBOTO CTAPiHHS.

BucHOBKH TiJICYMOBYIOTH OCHOBHI Ppe€3yJbTaTH IOCHIIKEHb, MIATBEPIXKYIOThH
TOCSTHEHHSI METH pOOOTH Ta BU3HAYAIOTH HAMPSIMH MOJANBIINUX JTOCIiKCHb.

Knwouosi  cnosa: emnokcuaHa cMojia, TMOJICYIb(ITHUN KaydyK, peakiis
Tioetepudikaiii, TUHAMIYHUNA MEXaHIYHUM aHaji3, (PI3UKO-MEXaHIuHI BJIACTHBOCTI,

KOMITIO3UTH aATI'C3UBHOI'O IIPU3HAYCHHA.
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Liquid polysulfide rubbers are widely used to modify epoxy adhesives, as they can
increase adhesion and elasticity, especially at low temperatures. The disadvantage of
epoxy-polysulfide compositions is that to achieve a high modification effect, they must be
cured at elevated temperatures (up to 120°C). When curing without heat input from the
outside (‘in the cold’), the modifying effect of polysulfide rubber is much less
pronounced. It is worth noting that in practice, frequent use of elevated curing
temperatures is undesirable (as it involves additional energy consumption) or impossible
(in the case of bonding large-sized products with complex configurations, as well as
materials with low heat resistance).

In this regard, it is quite important to improve the adhesive and other physical and
mechanical properties of epoxy-polysulfide compositions cured without heat treatment.
By analogy with liquid carboxylate rubbers based on oligobutadiene, we assume that it is
possible to significantly improve the set of properties by preliminary (before adding a
curing agent) carrying out the reaction of interaction between mercaptan groups and
oxirane cycles at elevated temperature, and then using the product of the preliminary

thioesterification reaction of a part of epoxy adhesives for curing at room temperature.
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The object of research is adhesive composites based on epoxy resins and
polysulfide rubber modified with a product of a preliminary thioesterification reaction.

The subject of the study is the relationship between the composition, modes of the
preliminary thioesterification reaction and the physical, mechanical, and adhesive
properties of epoxy-polysulfide composites, as well as ways to control their physical and
mechanical characteristics.

The introduction substantiates the relevance of the dissertation topic, formulates
the purpose, objectives, object and subject of research, describes research methods,
highlights the scientific novelty and practical significance of the results, and provides the
connection of the work with scientific topics and the personal contribution of the
applicant.

The first chapter is devoted to an analytical review of the literature on the current
state of development in the field of epoxy composites with modifiers, requirements for
their physical, mechanical and adhesive properties. The main methods of modification of
epoxy resins with polysulfide rubbers, mechanisms of interaction of oxirane and
mercaptan groups are analyzed. The expediency of using the product of the preliminary
thioesterification reaction to create compositions with improved characteristics is
substantiated.

The second section describes the characteristics of materials, including epoxy
resin, polysulfide rubber, hardeners, and their properties. Methods for obtaining
compositions, including thioesterification and curing processes, are described. The
conditions for conducting experimental studies and methods for evaluating physical,
mechanical, and adhesive characteristics are defined.

The third chapter is devoted to a comprehensive study of the effect of the product
of the preliminary thioesterification reaction (PTR) on the adhesive, physical, mechanical,
and dynamic properties of epoxy-polysulfide compositions. It is shown that the
introduction of the PRTE allows achieving a significant increase in adhesive strength
without a significant decrease in cohesive strength, water resistance, and density of
chemical network units. The influence of the concentration of polysulfide rubber and

thioesterification conditions on the relaxation and thermomechanical characteristics was
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analyzed, and the optimal parameters for obtaining materials with improved performance
properties were determined.

Chapter 4 is devoted to the development and testing of an adhesive composition
based on the product of the preliminary thioesterification reaction of epoxy resin and
polysulfide rubber. The proposed replacement of the mechanical mixture of components
with PRTE provides a significant increase in adhesive strength, cohesive strength, and
fracture work, while improving the adhesive's water, oil, and gasoline resistance. The
developed adhesive has shown high stability of properties under different curing
conditions, which allows it to be used in conditions of high humidity, exposure to
aggressive environments and thermal aging.

The conclusions summarize the main results of the research, confirm the
achievement of the work goal and identify areas for further research.

Keywords: EPOXY RESIN, POLYSULFIDE RUBBER,
THIOETHERIFICATION REACTION, DYNAMIC MECHANICAL ANALYSIS,
PHYSICAL AND MECHANICAL PROPERTIES, ADHESIVE COMPOSITES
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