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BJIUAHUE BY.JIK%HI/BYIOH_IEI‘/JI CUCTEMBI
HA MOPO3OCTOUKOCTbDB 3TUJIEHITPOITMJIEH/IUEHOBBIX
QJIACTOMEPOB

M. JI. IABBIJIOBA, A. ®. ®EJIOPOBA*, A. /. TIABJIOB

DenepanbHbIi HecIeRoBaTENbCKUH HEHTp «SIkyTcknii HaydHsIi neHTp CO PAH» o6ocobienHoe noapasaenenue MHcTuTyT npobiieM HedTH 1
raza CO PAH, yn. ABronopoxHas, 20, 677007, r. AAkyrck, Poccust

Mamepuanet Ha ochose smunennponuienouenosvlx kayuykos (CKIIIT) obaadarom cmotikocmvio K
OKUCTIEHUIO, BbICOKOU 030HO- U MENI0CMOUKOCHbIO, YOapOnpoyHOCmbIo. [l 6YIKAHUZAYUY PEUHOBbIX CMe-
cell Ha 0CHOGe SMUNEHNPONUNICHOUCHOBLIX KAYYYKOE NPUMEHAIOMCA KAK MpaouyuoHHble CepHble, MaK u ne-
POKCUOHbBIE 8YIKAHUZAYUOHHBIE CUCTHEMDL.

Lenv pabomer — usyuenue GAUAHUS GYIKAHUZVIOWUX CUCHEM HA HUSKOMEMNepamypHvle U QU3UKO-
MexanuiecKue C80UCMBa INACHOMEPHbIX MAMEPUANO8 HA OCHOBE IMUNEHNPONUNEHOUCHOBO20 KAY4YKA
CKOIIT-40. B kauecmee 06vekma ucciedo8anuli 8blOPansl pe3uHvl Ha OCHOBe dMUIEHNPONULEHOUCHOBO20
kayyyka mapxu CKOIIT-40 npouzeoocmea ITAO «Yaopecurnmesy.

st uzeomosnenus pesunoguix cmecell 8blOPaHbl CepHas, CepHO-NEPOKCUOHAS U NePOKCUOHAS GVIKAHU-
3yrowue cucmemsl. [Ipogedeno ucciedosanue 6yIKAHUZAYUOHHBIX XAPAKMEPUCTUK INACHOMEPOSB, onpeoee-
Hbl PenaKcayuoHHble Xapakmepucmury, QuuKo-mexanuieckue noxasamenu, Kodgguyuenm mopo3ocmou-
KOCIMU Npu pacmaxceHul, adpasugocmoikocmy, 0Cmamoynas 0e@opmayus circamus, cmenens Habyxanus &
cpede MOpMO3HOUL dHcudKocmu. Yemanosneno, 4umo dvicmpee 6cex n0O8YIKAHUIAYUU NOOBEP2ATOMCS CMeECH,
codepoicawjue NepoKCUOHYIO GYIKAHUZVIOWYIO CUCMEMY, OOHAKO ONMUMYMA GYIKAHUIAYUU OOCHMUSAIOM 30
Oonee OnumenvHoe 6peMs, HeM pe3uHvl ¢ CepHO-NePOKCUOHOU cucmemoll. Pesyremamul onpedenenus noxa-
3amenel YIKAHUZAYUOHHOU CeMKU PE3UH, NOKA3AIU, YMO PE3UHOBble CMECU ¢ NePOKCUOHOU GYAKHUZYIOUfell
cucmeMmol uMelom MeHvuiee KOAUuiecmso NOnepeyHslx ceasell, Menee NIOMHYI0 8VIKAHUSAYUOHHYIO CemKY).
MaxcumanvHou 2ycmomori npocmpaHCmeeHHOU CemKU Xapakmepusyomcs pe3utsbl ¢ CepHOU CUCMEMOU 8Vl-
kanusayuu. Obpasyvl pe3ur ¢ cepHoll cucmemou 8yaKanuzoeauvi npu memnepamype 170 °C 6 meuenue
20 mun, ¢ cepHo-nepoKcUOHOU u nepokcuoHol cucmemou — npu memnepamype 160 °C 6 meuenue 20 mum.
Yemanoeneno, umo naumenvwumu ynpy2o-npouHoCmHbIMU ceoticmeamu obnaoaiom obpazyvl ¢ NepoKcUo-
HOU cucmemol @yikanuzayuy. Pe3unvl ¢ cepHOlU cucmemou Xapakmepusylomcs 6blCOKUMU YNpy2o-
NPOYHOCMHBIMU CBOUCTBAMU U HAUMEHLUWUM 3HAYEHUeM 00beMHO20 USHOCA, OOHAKO 001a0aiom Hu3Kou
Cmenenvio INAcCmu4ecko2o0 6occmarnoenenus. Byakanusamoi, codepoicawue 0,3 mac. u. cepvl u 2,5 mac. u.
OUKYMUNINEPOKCUOA XAPAKMEPUIYIOMCS HAUOOILUUMY 3HAYEHUAMU YCLOBHOU NPOYHOCIU NPU PACMAICEHUU
U OMHOCUMENbHO20 YOIUHEeHUsA npu paspuige. Takoice oannvle 06pasybl 061a0ar0m CAmMblMy HUSKUMU 3HAYE-
HUsAMU ocmamounou degopmayuu cocamus. Bee uccnedosannvle pesunvl A6110MCA CMOUKUMU K 8030€li-
CMEUI0 MOPMO3ZHOU HCUOKOCMU. YCMAHOBIEHO, YO MAKCUMALbHBIM 3HAYEHUEeM KOIDPuyuenma mopo3o-
cmouxkocmu  npu  pacmadxcenuu npu munyc 45 °C xapaxkmepuzyemcs pe3uHa ¢ CEpHOU CUCmemou
8YIKAHU3AYUL, 051 KOMOPOTU 8bIAGNIEHA HAUOONLULAS 2YCMOMA NPOCPAHCMEEHHOU CEMKU.

KiroueBble ciioBa: pe3nHa, 3TWICHIPOIMICHIUCHOBBIA Kay4dyK, arcHTHl BYJIKaHHU3AlUH, (PU3HKO-MEXaHHYCCKUEC
CBOWCTBA, KOA(PPHUIHESHT MOPO30CTONKOCTH.

* ABTOp, C KOTOPBIM clieflyeT BecTH nepenucky. E-mail: faitalina@mail.ru
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THE EFFECT OF THE VULCANIZING SYSTEM ON PROPERTIES
OF ETHYLENE PROPYLENE DIENE ELASTOMERS

M. L. DAVYDOVA, A. F. FEDOROVA®, A. D. PAVLOV

Federal Research Centre “The Yakut Scientific Centre of the Siberian Branch of the Russian Academy of Sciences”, Institute of oil and gas prob-
lems SB RAS, Avtodorozhnaya St., 20, 677007, Yakutsk, Russia

Materials based on ethylene propylene diene rubber (EPDM) are resistant to oxidation, high ozone and
heat resistance, and impact resistance. For the vulcanization of rubber compounds based on ethylene pro-
pylene diene rubbers, both traditional sulfur and peroxide vulcanization systems are used.

The purpose of this work was to study the influence of vulcanizing systems on the low-temperature and
physical-mechanical properties of elastomeric materials based on ethylene propylene diene rubber SKEPT-40.

Rubbers based on ethylene propylene diene rubber of the SKEPT-40 brand produced by PJSC Ufaorg-
sintez were chosen as the object of research. For the production of rubber mixtures, sulfur, sulfur-peroxide
and peroxide vulcanizing systems were selected. A study of the vulcanization characteristics of elastomers
was carried out, relaxation characteristics, physical and mechanical indicators, frost resistance coefficient in
tension, abrasion resistance, residual compression deformation, and the degree of swelling in the brake fluid
environment were determined. It has been established that mixtures containing a peroxide vulcanizing system
undergo scorching the fastest, but optimum vulcanization is achieved in a longer time than rubbers with a sul-
fur-peroxide system. The results of determining the indicators of the vulcanization network of rubber showed
that rubber mixtures with a peroxide vulcanizing system have a smaller number of cross-links and a less dense
vulcanization network. Rubbers with a sulfur vulcanization system are characterized by the maximum density of
the spatial network. Rubber samples with the sulfur system were vulcanized at a temperature of 170 °C for
20 minutes. Rubber samples with sulfur-peroxide and peroxide systems were vulcanized at a temperature of
160 C for 20 minutes. It has been established that samples with a peroxide vulcanization system have the low-
est elastic-strength properties. Rubbers with a sulfur system are characterized by high elastic-strength proper-
ties and the lowest volumetric wear, but have a low degree of elastic recovery. Vulcanizates containing 0.3
parts by weight. sulfur and 2.5 parts by weight. dicumyl peroxide are characterized by the highest values of ten-
sile strength and elongation at break. Also, these samples have the lowest values of residual compressive strain.
All tested rubbers are resistant to brake fluid. It was found that the maximum value of the coefficient of frost re-
sistance under tension at minus 45 °C is characterized by rubber with a sulfur vulcanization system, for which
the greatest density of the spatial grid was revealed.

Keywords: rubber, ethylene propylene diene rubber, vulcanization agents, physical and mechanical properties, frost

resistance coefficient.
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