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Brin pa3zpaboTan KOMIMO3MLIMOHHBIA MaTepHall C YIy4YlICHHBIMH CBOHCTBAMH Ha OCHOBE MECTHOTO
ceipbsa. C momompto CK Bo Bpemsi mepepadotkn KM Obuto 3amMedeHO ynydileHHas oOpaboTKa, JIETKOCTh
BBICBOOOXKACHUST M3 (opMBl 00pasua, CHIWKeHHe KoddduimeHTa TpeHHs, a TaKKe YCTOWYHMBOCTH K
LapanyuHaM.

B npanpHelimmem HeoOXoauMo pa3paboTaTh KOMIIO3MLIMOHHBIA MaTepuajl Ha OCHOBE CMECH
(TIIT+I1O2+CK) 1 MUHEpaIbHBIA HAOITHUTENb C OXKHIAeMbIM 0aJaHCOM YAApHOI MPOYHOCTH M KECTKOCTH.
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Polipropilen, polyolefin tipidagi elastomer va siloksan asosidagi aralashmalarning tuzilishi va mexanik
xususiyatlari o'rganilgan. Polipropilenga elastomer va siloksanning kiritilishi zarbga chidamlilikni, uzilishda
cho’zilish, tirnalishga va ishqalanishga garshi chidamlilik xususiyatini sezilarli darajada oshishiga erishildi,
ammo bu gattiglik va ogish chegarasini kamayishiga olib keldi.

KiroueBble cjioBa: IOJUIIPONHUICH, MOIHOJCPUHOBBIA 3J1aCTOMEP, CHUIOKCAHOBBIM MOIU(HUKATOP,
TEPMOILIACTAaBTOMAT, IIOKA3aTCIb TCKYUYCCTU pacCilylaBa, OTHOCUTEIbHOC YIJIMHCHUE.

HccnenoBanbl CTpyKTypa M MEXaHMYECKHME CBOMCTBA CMECe Ha OCHOBE IOJIMIPOIIUIICHA,
TONTHONIE(MHOBOT0 2JIACTOMEPA M CHIIOKCaHa. BBeneHme amacTtoMepa 1 CHIIOKCaHa B TTOJIATIPOITHIICH TPUBOINT
K 3HAYUTEbHOMY YBEJIMUYEHHUIO YIAPHOU BSA3KOCTH, YAJTUHEHUIO MPU Pa3pbiB€ U YCTOMYMBOCTH K lapaliiHam
U UCTUPACMOCTHU, OTHAKO IIPHU 3TOM CHHKAKOTCA )KECTKOCTh U IMPEACIT TCKYYCCTHU.

Key words: polypropylene, polyolefin elastomer, siloxane modifier, injection molding machine, melt
flow rate, elongation.

The structure and mechanical properties of mixtures based on polypropylene, polyolefin elastomer and
siloxane have been studied. The incorporation of this elastomer and siloxane into polypropylene results in a
significant increase in toughness, elongation at break, and scratch resistance and abrasion, but stiffness and
yield strength are reduced.
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THERMOMECHANICAL PARAMETERS OF URETHAN-EPOXY POLYMER

Sh.N. Kiyomov, N.N. Kiymova, M.S. Ikromova

Introduction. Thermomechanical analysis structure of the polymer, the change or movement
of thermosetting polymers will provide an of intermolecular fragments included in the
opportunity to understand the supramolecular thermosetting supramolecular structure under the
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influence of temperature makes it possible to trace
the types of intermolecular fragments of the
supramolecular system of a thermosetting polymer
[1, 2]. Thermomechanical analysis more clearly
demonstrates the performance properties of these
polymer-based parts. Thermomechanical analyzes
are performed by obtaining thermomechanical
curves in a thermomechanical analyzer [3].

At present, thermomechanical analyzes of
samples of epoxy polymers, polyurethanes,
urethane-epoxy two-component polymer systems
and other polymer compositions of a thermosetting
or thermoplastic structural nature are being carried
out at the scientific and technical base of the
Tashkent Research Institute of Chemical
Technology [4, 5]. The institute also synthesized
urethane-epoxy two-component polymer systems
with high properties of adhesion, mechanical
strength, chemical stability of epoxy polymer
materials, as well as high elastic deformation,
resistance to friction and abrasion of urethane
polymers. The resulting poly-mixture prepolymers
are interchangeable with organic and inorganic
fillers [6]. The liquid state of aggregation of
epoxyurethane prepolymers makes it easy to pour
into molds when obtaining composite materials and
obtaining special parts based on them [7].
Traditional methods for producing urethanes are
based on the use of diisocyanates, which are highly
toxic and narrow its operating limits [8]. On the
basis of the scientific and technical base of the
Tashkent Research Institute of Chemical
Technology, a method has been developed for
obtaining oligomers containing urethane groups,
excluding the use of di or polyisocyanates as the
main raw material for obtaining urethane groups

[9].

Research methodology. The purpose of this
study is to determine the thermomechanical
parameters of a urethane-epoxy bicomponent
polymer system synthesized at the Tashkent
Research Institute of Chemical Technology. To
achieve this goal, a thermomechanical study of
samples of the epoxyurethane polymer was carried
out and the softening temperature, the transition

temperature to the highly elastic state, and the
temperature range of deformation inversion of the
epoxyurethane polymer were determined.

The test was carried out according to GOST-
32618.1-2014 (1S011359-1:1999). This
International Standard specifies the general
requirements for thermomechanical analysis
(TMA) of thermoplastic and thermosetting plastics,
including those filled in the form of samples, cut
fromsheets or finished products, as well as samples
made by injection molding or compression
molding. Thermomechanical analysis is based on
the determination of the deformation of the test
specimen as a function of temperature under
constant load. The study of the thermomechanical
properties of the epoxyurethane polymer was
carried out on a Heppler consistometer. Samples in
the form of cylinders with a diameter of 10 mm and
a height of 15 mm were used. The samples are
loaded with a force of 40 N. Heating is set to
increase the ambient temperature of the sample ata
rate of 2 K/min.

Analysis and results. The
thermomechanical analysis of the epoxyurethane
polymer, which allowed the thermomechanical
curve to be taken, shows that the sample begins to
soften at a temperature of 72 °C. In the temperature
range from 72 °C to 135 °C, the sample is
deformed, the deformation value is 130 mm.
Continuing to raise the temperature will cause the
epoxy urethane polymer sample to transition to a
highly elastic state. This transition from the
softened to the highly elastic state on the
epoxyurethane polymer sample occurs at a
temperature of 135 °C. At a temperature range of
135-154 °C, the epoxyurethane polymer showed a
highly elastic state. At temperatures from 154 °C
and above, the deformation of the sample is
inverted. The strain inversion value is 40 mm or
28%. This means that a sample of epoxyurethane
polymer, deformed under constant load and at high
temperature, restores its original shape by 28%.
Sample strain inversion occurs at a temperature
range of 154-185 °C.

Table 1

Thermomechanical parameters of epoxy urethane polymer

Properties Epoxyurethane polymer
Softening temperature, °C
Temperature of transition to a highly elastic state, °C 135
Temperature range of highly elastic plateau, °C 135-154
Temperature range of strain inversion, oC 154-185
Deformation inversion value, % 28

Table 1 summarizes the data obtained from
the thermomechanical study of the epoxyurethane
polymer. Carrying out thermomechanical analysis

made it possible to establish the values of the
temperature characteristics of the synthesized
epoxyurethane polymer.
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Conclusion. Thus, as a result of the densely reticulated supramolecular structure, i.e.,
experiments, it was possible to investigate the the polymer has a thermosetting character.
dependence of the deformation properties of the A new urethane-epoxy bicomponent
urethane-epoxy two-component polymer on its polymer system, synthesized at the Tashkent
ambient temperature. Research Institute of Chemical Technology, shows

The presence of a transition to a highly deformation resistance at temperatures up to
elastic state indicates that the new polymer has a 185°C.
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Magolada haroratning uretan-epoksid bikomponentli polimer tizimining reologik va deformatsion
Xususiyatlariga ta'siri termomexanik tahlil usuli yordamida o'rganiladi. Epoksiuretan polimerining
yumshatilish harorati, yugori elastik holatga o'tish harorati va deformatsiya inversiyasining harorat oralig'i
aniglanadi.

KiioueBble cjioBa. DMOKCHYPETaHOBBIA TONHMMEP, TEPMOPEAKTHBHBIA IONMMEpP, TEPMOMEXaHUKa
pc€aKkToIiacra.

B crarpe u3ydueHo BIMsSHIE TEMIIEpaTypsl Ha PEOOTHYecKre U e OpMaIliOHHBIE CBOICTBA ypETaH -
3H0KCI/I,Z[HOI71 OMKOMIIOHEHTHOMH HOHHMepHOﬁ CUCTCMBbI IIYTEM TEPMOMEXAHUYCCKOIO METOAa aHalii3a.
OmnpeneneHsl TeMIieparypa pa3MAr4eHus, TEMIepaTypa Iepexola Ha BBICOKOAIACTHYECKOE COCTOSHUE M
TEeMITepaTypHOTO WHTEpBaja HHBEPCUU JAeOpMaIlii ATTOKCHYPETaHOBOTO TIOIMMEPA.

Key words. Epoxyurethane polymer, thermosetting polymer, thermomechanics of thermoplastic.

The article studies the effect of temperature on the rheological and deformation properties of a urethane-
epoxy bicomponent polymer system by means of a thermomechanical method of analysis. The softening
temperature, the transition temperature to the highly elastic state, and the temperature range of deformation
inversion of the epoxyurethane polymer are determined.
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