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AHHOTaNus

PaboTa mocBsIeHa ONMpPECTICHUIO BIUSHUS TEMIICPATypHOTO OTXKUTA Ha Je(hOpMaIlMOHHO-IPOYHOCTHBIC U
Termo(u3nYeckue CBOMCTBA KOMIIO3UTOB HA OCHOBE MOJIMIPONUIICHA C Pa3IMYHON CTEMEHBIO HATIOIHCHHUS
ATIOMOCHITMKATHBIMH MHKpOc(epaMi M M3MENTbUeHHBIM CTEKJIOBOJIOKHOM. VI3BeCTHBIE MapKH TepMO- M TEIUIO-
CTOWKHX ITOJIMMEPOB M COMOJIMMEPOB MATIOJIOCTYITHBL, M MATEPHAIIbI HA NX OCHOBE UMEIOT BBICOKYIO CE0ECTOMMOCTb.
Cpeny OTHOCHTENTBHO JIOCTYITHBIX TEPMOCTOWKHX TEPMOILIACTOB, KOTOPhIE MOTYT PaccCMaTpUBATHCS B KauecTBE
OCHOBBI MPY CO3/IAHUH MOJIMMEPHBIX KOMIO3UIIHOHHBIX MATEPHAIIOB IS TPYOOIPOBOIOB TETUIOBBIX CETEH, CTOUT
BBIICIUTh TOJIMIPONHICH. Psijl HEZIOCTATKOB MOJMIPOIMIICHA, & UMEHHO YKECTKOCTh, OTHOCHUTEIBHO OOJNBINYIO
CKOPOCTh PACMpPOCTPAHEHUST TPEIIMH, MEHBIIHE, YeM Y CIIMTOrO MOJHMATUIICHA, paboure JaBJICHHUS, BBICOKOS
JIMHEWHOE TEIUIOBOE PACIIMPEHHE, MOXKHO YCTPAHWTh HATIOJHEHHUEM TOJHIPONUICHA J00aBKaMK, PeryiHpyro-
MU TeTUI0(QU3NYECKe CBOMCTBA, JTUOO MPOBEICHUEM TEMIIEPaTypPHOro OTxura (3akajiku). Kak ycTaHOBICHO
metoaoM MK-cniektpockonuy, B ciiydae HHINBUAYaATLHOTO MOJIHIPOIIMIEHA TeMIIEPaTypHast 3aKalTka IPAKTHIECKH
HE BJIMSIET Ha €ro CTeNeHb KPUCTAIUIMYHOCTH, & B TIPUCYTCTBHM HATIOMHUTENEH (aTFOMOCHIMKATHBIX MHKpOchep
W3MEJTbUCHHOT'0 CTEKJIOBOJIOKHA) CTETICHb KPUCTAJUTHYHOCTH HE3HAYMTENTLHO YBENTMYMBACTCS. TakiKe MPUCYTCTBUE
JIAHHBIX HATIOJTHUTENEH B MOJUIPONMICHOBOM MaTpHIe MPUBOIUT K YMEHBIIICHUIO OTHOCUTEIBHOTO YITMHEHHSI, HO
K YBEJTMUCHHUIO MPOYHOCTH U MOJYJIS YIPYTOCTH MPUBOIUT K YMEHBIICHUIO OTHOCHTEIBHOTO YIUTHHEHHUS, HO K
YBEJIMYEHUIO TPOYHOCTH W MOAYJISI YIPYTOCTH B PE3YJIbTaTe TEMIEPATYPHOTO OTKUIa, a TAKKE K YITyUILICHHUIO
TeIUTO(QU3NMUYECKIX CBOMCTB (YBEJIMUYCHHIO TeMIiepatypbl pasmsirdenust ¢ 145 mo 153 °C). B menom, nposenenue
TEMIIepPaTypHOTO OTKHUTa JIsl KOMITO3UIIMOHHBIX MAaTEPHAIIOB HA OCHOBE MOJMTIPOIHIICHA, HAIIOJTHEHHOTO aTFOMO-
CWJIMKaTHBIMA MHKpoc(epaMi W U3MENIbUCHHBIM CTEKJIOBOJIOKHOM, BIIOJTHE OIpAaBJAHO MPH CO3JaHHU TEIUIO-
CTOWKHX MaTepHaJioB.
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Abstract

The work is devoted to determining the effect of thermal annealing on the deformation, strength and
thermophysical properties of polypropylene-based composites with varying degrees of filling with
aluminosilicate microspheres and crushed glass fiber. Well-known brands of thermo- and heat-resistant
polymers and copolymers are poorly available, and materials based on them have high cost. Polypropylene is
worth highlighting among the relatively affordable heat-resistant thermoplastics that can be considered as the
basis for creating polymer composite materials for pipelines of heating networks. A number of disadvantages
of polypropylene, namely rigidity, relatively high crack propagation velocity, lower operating pressures than
crosslinked polyethylene, high linear thermal expansion, can be eliminated by filling polypropylene with
additives that regulate thermophysical properties, or by conducting thermal annealing (quenching). As
established by IR spectroscopy, in the case of individual polypropylene, temperature hardening practically does
not affect its degree of crystallinity, and in the presence of fillers (aluminosilicate microspheres and crushed
glass fiber), the degree of crystallinity increases slightly. Also, the presence of these fillers in the polypropylene
matrix leads to a decrease in elongation, but to an increase in strength and modulus of elasticity leads to a
decrease in elongation, but to an increase in strength and modulus of elasticity as a result of thermal annealing,
as well as to an improvement in thermophysical properties (an increase in softening temperature from 145 to
153 °C). In general, thermal annealing for composite materials based on polypropylene filled with
aluminosilicate microspheres and crushed glass fiber is fully justified when creating heat-resistant materials.
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