Ne 2/2022

O‘zbekiston
ompozitsion
ateriallar

[Imiy-texnikaviy va amaliy jurnali

. - B -

- - .

B e el O e

£ A A N

Dome” Sme” & a e’
J ! A

Y36eKCKMH HAyYHO-TeXHUYEeCKHH Y NPOMU3BOACTBEHHbBIN XKYPHaJI

KoOMIIO3UIIMOHHBbIE MATEPHUAJIbI




Pa3pa60TKa U TEXHOJIOTMS NMOJTy4YeHUSs
KOMMO3UIHOHHBIX MATEPHAJIOB

Komnosunnonusie matepuainbl Ne2, 2022

UDC:547.49

HARDENING OF ISOCYANATE-FREE URETHANE-EPOXY OLIGOMER

Sh.N. Kiyomov, N.N. Kiyomova

Introduction. Epoxy resins are one of the
varieties of synthetic resins, widely used in the
production of paints, adhesives, compounds, as well
as abrasive and friction materials, used as a binder in
the production of layered plastics based on glass
fabric, such as fiberglass, tubes, fiberglass cylinders
[1]. Fields of application of epoxy resins include
electrical and radioelectronic industry, aircraft, ship
and machine building, as well as in construction,
where they are used as a component of casting and
impregnating compounds, adhesives, sealants,
binders for reinforced plastics [2].

Cured resins are characterized by high
adhesion to metals, glass, concrete and other
materials, mechanical strength, heat, water and
chemical resistance, good dielectric properties.
Technological and physical-mechanical properties of
epoxide resin compositions can be regulated in a wide
range by combination of resins with different
monomers, oligomers and polymers, with mineral
and organic fillers. Epoxy resins are used as a base for
high-strength  binders, adhesives, casting and
impregnating  electrical insulating compounds,
sealants, varnishes, foams [3-5].

Polyurethanes are high-molecular weight
compounds containing in their composition urethane
group R-N-C(O)-O- (R is H, alkyl, aryl or acyl)
regardless of structure of the rest part of molecules.
Depending on the starting compounds, polyurethane
macromolecules may also contain simple ester,
amide, urea and other functional groups [6].
However, the main properties of polyurethane are
determined by the presence of urethane groups that
have high values of energy of physical interactions.
Therefore, in polyurethane, along with the chemical
network, there is a physical one, which is capable of
rearrangement under the influence of external
influences  (temperature,  deformation)  and
determines the specific properties of polyurethane
(wear resistance, heat resistance, deformation and
strength properties, etc.) [7-9].

Traditional methods of obtaining polyurethane
of industrial importance are based on the interaction
of diisocyanates or polyisocyanates with compounds
containing at least two hydroxyl groups in the

molecule. The preparation method is based on the use
of diisocyanates, which are highly toxic, narrowing
its operating limits [10].

Objects and methods of research. Epoxy
resin of the ED-22 brand and oligourethane
synthesized on the basis of the Tashkent Research
Institute of Chemical Technology were chosen as the
objects of study. The content of the gel fraction in the
polymer was determined using the Soxhlet method
[11].

Results and discussions. To date, at the
scientific and technical base of the Tashkent Research
Institute of Chemical Technology, a method has been
developed for producing oligomers containing
urethane groups, excluding the use of di or
polyisocyanates as the main raw material for
obtaining urethane groups. Di or polyisocyanates are
highly toxic chemicals because phosgene is used to
produce these chemicals. In contrast to this traditional
method, the new isocyanate-free method is especially
noted for being environmentally friendly and safe for
human life [12].

The prepolymer samples are prepared by
vigorously mixing the urethane oligomer and epoxy
resin. Next, the samples undergo heat treatment at 90
°C for two hours.

The duration and conditions of curing affect
the molecular structure of cross-linked polymers. An
increase in the gelation time promotes the aggregation
of primary globules into larger associates and a
deeper microsyneresis process. When oligomers are
cured with reactive oligomers, competing processes
of formation of cross chemical bonds and
polyaddition reactions with the formation of passing
chains between globules and their aggregates and
partial rearrangement of the supramolecular structure
in the period from the moment of gelation (30-60 %
of the network part) to complete monolithization (85-
95 % gel fraction).

Table 1 summarizes the extraction results for
the cured epoxy urethane resin samples. It can be seen
from the table that in sample number 6, 95.51 percent
monolithization of the supramolecular structure of the
polymer was achieved.

Table 1
Urethane Epoxy Resin Extraction Results
Samples, | Mass ratio of oligourethane and epoxy resin, | Mass fraction of gel fraction in
No. respectively, % polymer, %
1 20/80 34,24
2 30/70 43,06
3 40/60 60,14
4 50/50 75,67
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5 60/40 89,03
6 70/30 95,51
7 20/80 94,10

According to the indicators of table 1, a
diagram (figure 1) of the dependence of the degree of
hardening on the mass fraction of the urethane
oligomer in the epoxyurethane polymer was

compiled.
G

The diagram of the dependence of the degree
of hardening of the epoxyurethane polymer on the
mass fraction of the urethane oligomer in it shows that
with an increase in the concentration of
oligourethane, the degree of polymer hardening
increases. The largest amount of gel fraction in the
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43,06 Conclusion. Based on the data obtained in this
10 3424 work, it can be concluded that at a mass ratio of
urethane oligomer and epoxy resin of 70 to 30,
20 respectively, a stoichiometric ratio of reactive
functional groups of prepolymers in a urethane-epoxy

0 two-component polymer system will be achieved.
0 20 40 60 80 C

The results obtained confirm the possibility of
combining the synthesized urethane-containing
oligomer and the diane-type epoxy resin.

Figure 1. Dependence of the content of the gel fraction
G (%) on the mass fraction of oligourethane C (%b)
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Kalit so'zlar: oligouretan, epoksiuretan polimeri, ikki komponentli polimer tizimi.

Ushbu magola epoksid smolasi va uretan guruhlarini o'z ichiga olgan yang oligomerga asoslangan
termoreaktiv oligomer tizimga bag'ishlan gan. Kimyoviy qotirilgan uretan-epoksid polimer tizimining
erimaydigan gismini aniglash tahlili o'tkazildi.

KarwueBble cjioBa: oimroyperad, (oprmoauMep, 3TMOKCHYPETAHOBBIA IOJMMEP, PEaKTOILIACT,
OHMKOMIIOHEHTHas IMoJIMMEpHasA CUCTEMA.

I[aHHaﬂ CTaThA IIOCBAIIICHA TepMopeaKTHBHOfI OJII/IFOMepHOﬁ CHUCTEMEC Ha OCHOBC 3HOKCI/I,Z[HOﬁ CMOJIBI 1
HOBOT'O OJIUTOMEpa, COACPIKALICTO YPETAHOBLIC I'PYIIILI. HpOBe,Z[GH aHaJIU3 110 OMIPCACIICHUIO HepaCTBOpI/IMOﬁ
YaCTH, OTBEPKJIEHHON YpETaH-3MMOKCUIHON MOJIMMEPHON CUCTEMBI.
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