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BJIUSTHUE A3OTCOJIEPKAIINX AHTUIIMPUPYIOINX JJOBABOK
HA TEPMUYECKHUE U ®PU3NUYECKUE CBOMCTBA U CTOMKOCTbH
K OKUCJEHUIO TEPMOIIJIACTUYHOI'O MMOJIUYPETAHA

" CMECH NOJMUIPONIUJEH/ATUJIEHIIPONIUJIEHANEHOBBIN
KAYUYK

C.II. BOTJAHOBMY", B. B. IIEBUEHKO, A. A. IABbIZIOB

MHucTuTyT MEXaHHKM MeTaJuIoNnoIMMepHbIX cucteM uMeHu B. A. benoro HAH benapycu, yi. Kuposa, 32a, 246050, r. I'omens, benapycs

Jna npoznozuposanuss cpoka cryxHcObl U HAOEHCHOCMU U30ENUl U3 KOMNO3UMO8 Ha 6a3ze noaunponuie-
Ha/smunennponuienouenogozo kayuyka (III/IIIK) u mepmoniacmuunozo noauypemana (TI1Y), a makoce
UX IKCNIYAMAYUOHHOU NPUMEHUMOCMU 3HAYUMENbHBIL UHmMepeC NpedCmagiam OaHHble O MepMOOKUCU-
MENbHBIX CEOUCMBAX U 3A8UCUMOCU BAZKOYNPY2UX CEOUCE YKA3AHHBIX MAMEPUALOs OM MeMnepamypul.

Lenv pabomovr — usyuumo erusnue anmunuperos (AIl) Ha cmoiikocms K OKUCAEHUIO U USMEHeHUe Ou-
HAMUYEeCKUX MeXAHUYeCKUX C8OUCME KoMnosumog Ha ocnoge TIIY u cmeceu I1TT/IIIK.

Komnosuyuonnsie mamepuanwr na 6aze II/OIK u TITY nonyuaru nymem cmeuteHus KOMNOHEHMO8 &
pacnuase nomimepa. Ha ougppepenyuanonom ckanupyrowem kanopumempe ([{CK) onpedensiu cmoiikocmo
NOTYYEHHbIX MAMePUanNo8 K OKUcienuio. Bruanue memnepamypsl Ha Mexanuueckue u 6a3Koynpyaue ceoli-
CMBa KOMNO3UMO8 U3yuanyu Memooom OUHAMULEeCK020 Mexanudeckoeo ananusa ({MA).

Yemanoeneno, ymo azomcooepacawue AIl — ouyuanouamuo (ALIHA), meramun (MA), meramun yua-
nypam (ML]) — okaszwisaiom apmupyioujee 8ruaAHUe KAK HA HENOIAPHYIO, MAK U HA NOJAPHYIO NOAUMEPHbIe
Mampuysl, Ymo 8blpadicaemcs 8 pocme OuHamuveckoeo mooynsa cosuea (G') 6o ecem uccnedyemom duana-
30He memnepamyp.

Yemanoeneno, umo mun AIl oxasvieaem HeOOHO3HAUHOE GRUAHUE HA NOKA3AMENU 8PEMeHU OKUCIU-
menvrou unoykyuu (BOU): JLJIA u MA npusoosm k peskoii unmencugpuxayuu oxucaenus HIT/OIIK, a MI]
3aMemHO NoGblUAenm CHOUKOCMb K OKUCTeHUI0 yKazauhou cmecu. B cnyuae TIIY eéce munvl uccaedyemvlx
AIl cuuscarom e2o noxkazamenu BOU, yckopss oxuciumenvhvle npoyeccol, npuiem MaKCUMAIbHOe Ux nade-
Hue nabmodaemcs npu ucnonvsosanuu JL/JA. B mo sce epems, AIl 3amemHno cHudcarom @eauyumy meniogo-
20 appexma om oxucnenus TITY.

KioueBble ¢jioBa: aHTUITUPEHBI, CaMO3aTyXarollue KOMIO3UIIMOHHBIE MaTepUalbl, BpeMs OKHCIUTEILHOU Je-
CTPYKLHHU.

INFLUENCE OF NITROGEN-BASED FIRE RETARDANTS

ON THE THERMAL AND PHYSICAL PROPERTIES AND OXIDATION
RESISTANCE OF THERMOPLASTIC POLYURETHANE AND
POLYPROPYLENE/ ETHYLENE-PROPYLENE-DIENE RUBBER BLEND

S. P. BOGDANOVICH*, V. V. SHEVCHENKO, A. A. DAVYDOV
V. A. Belyi Metal-Polymer Research Institute of National Academy of Sciences of Belarus, Kirov St., 32a, 246050, Gomel, Belarus

To predict the service life and reliability of products made from composites based on polypropyl-
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ene/ethylene propylene diene rubber (PP/EPDR) and thermoplastic polyurethane (TPU), as well as their op-
erational applicability, data on the thermal-oxidative properties and the dependences of the viscoelastic
properties of these materials on temperature are of significant interest.

The purpose of the work is to study the effect of flame retardants (FR) on the oxidation resistance and
changes in the dynamic mechanical properties of composites based on TPU and PP/EPDR blends.

Composite materials based on PP/EPDR and TPU were obtained by mixing the components in a poly-
mer melt. The oxidation resistance of the produced materials was determined using a differential scanning
calorimeter (DSC). The effect of temperature on the mechanical and viscoelastic properties of the composites
was studied by dynamic mechanical analysis (DMA).

It has been established that nitrogen-containing FR — dicyandiamide (DCDA), melamine (MA), mela-
mine cyanurate (MC) — have a reinforcing effect on both non-polar and polar polymer matrices, which is
expressed in an increase in the dynamic shear modulus (G') over the entire temperature range studied.

It has been established that the type of fire retardant has an ambiguous effect on the oxidative induction
time (OIT): DCDA and MA lead to a sharp intensification of the oxidation of PP/EPDR, and MC significant-
ly increases the oxidation resistance of the specified blend. In the case of TPU, all types of studied FR reduce
its OIT indicators, accelerating oxidative processes, and their maximum drop is observed when using DCDA.
At the same time, FR significantly reduce the magnitude of the thermal effect from TPU oxidation.

Keywords: flame retardants, self-extinguishing composite materials, oxidation induction time.
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