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Ha ceroaHsAwHwuvi aeHb B mupe CKU-3 3aHMMaroT nepByto rno3numo cpeam
pas/IN4YHbIX BUAOB CUHTETUYECKUX Kay4yKoB. CUHTETUYECKNI N30MPEHOBBIN Kay4yK
rnogobeH HaTypasbHOMY, OAHAKO YCTyrnaeT B KOr€3MOHHbIX, MPOYHOCTHbIX 1
HEKOTOpPbIX APYrux cBocTBax. bosbluasa yacte CKU-3 naét Ha n3roToBJAEHNE LLUNH,
M03TOMY K HEMY MPeAbABAAIOTCA MOBbILEHHbIE TpeboBaHMA. [Ja5 COOTBETCTBUSA
roTOBOWV MPOAYKUMM NMPEABLABISAEMbIM TPEOOBaHNAM Ha CEroAHALLHNA AEHb
MPOBOLATCA UCC/IeJOBAHUA U MONCKN MOANUKATOPOB Pa3/INYHOro Ha3Ha4yeHus. B
CcTaTbe paccMaTpuBaeTcsa Moangpukaumnsa kaydyyka mapkm CKU-3 TpaHc-1,4-
MoJIMN30MPEHOM, NPOBOANTCS OLEHKa 3KCIJ1yaTaLUMOHHbIX CBOVWICTB BYJIKAHN3aTOB
cmecen kaydyyka CKU-3 ¢ TpaHc-1,4-noanmn30rnpeHoM.

rnosimmep, MoanNGKaLUmnA, SKCriyaTaunoHHbIE XapakTepUCTUKU, kaydyk CKU-3,
TpaHc-1,4-nonmn3onpeH

nowadays isoprene rubber SKI-3 dominates in the world among various types of
synthetic rubbers. Isoprene rubber is similar to natural rubber, however it is
inferior to cohesive, strength and some other properties. Most of the isoprene
rubber SKI-3 is used in the production of tires, so there are increased requirements
forit. To meet the requirements of the finished product, research for modifiers for
various purposes are currently being conducted. The article describes the
modification of isoprene rubber SKI-3 rubber with trans-1,4-polyisoprene; the
performance properties vulcanizates of isoprene rubber SKI-3 rubber with
trans-1,4-polyisoprene are evaluated.

polymer, modification, performance characteristics, isoprene rubber SKI-3,
trans-1,4-polyisoprene.

Ba30BbIM Kay4yKOM 0Te4eCTBEHHOWN PE3NHOBOM MPOMBILLIIIEHHOCTY SBASETCA
CMHTETUYECKUI N30MPEHOBLIN KayyYykK Mapkn CKW-3. [lona ero notpebneHus ot obuiero
KOJIM4eCTBa CUHTETUYECKNX Kay4yKoB B Poccum coctasnseT 34 %.

C KaXkabIM rofom cnpoc Ha CKW-3 pacTéT, a BMecTe C TeM MOBbILLAKTCS TEXHNYECKUNE
TpeboBaHUSA 13-3a YXKECTOUYEHNS YCNOBMIA IKCNyaTaL WM.

Ha cerogHsAWHWA geHb BeOETCHA 3HAYNTEIbHOE KONIMYEeCTBO UCCnenoBaHunn,
HanpaBJIEHHbIX Ha MONCK HOBbIX METOA40B MOANPUKALUN N30NPEHOBOI0 Kay4vyKa u
NpUAaHNs eMy 3KCNyaTaUMOHHbIX XapaKTePUCTMK, MPUCYLMX HAaTypaabHOMY, Cpean
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KOTOPbIX: MOBbILUEHHbIE KOr€3NOHHbIE CBONCTBA PE3MHOBbLIX CMECEN, MOBbILLIEHHOE
COMPOTUBJIEHNE POCTY TPELLMH BYJIKAHN3ATOB, HU3KOE COMPOTUBJIEHME LLUMH KAY€HUIO Npn
COXPaHEHUN AN OOHOBPEMEHHOM YyYLLIEHNUN CLIEMJIEHNS WWH C AOPOron u
N3HOCOCTOMKOCTK [1]. HECMOTPSA Ha MHOIrOYMC/IEHHbIE NCCeN0BaHNS, B MUPE MOKa HET HU
OOHOWN MapKN CMHTETUYECKOr0 M30MPEHOBOI0 Kay4vyka, CBOMCTBA KOTOpPOM Bblsin Obl B
NosHOM Mepe NpubavXKeHbl K HaTypasbHOMY Kay4dyKy.

BMmecTe ¢ TeM BBefeHune 1o 20-25 M. 4. TpaHc-1,4-nonnm3onpeHa B CMeCcu NpoTekTopa
1 6OKOBUHbLI B3aMeH HK 1 (nnn) Apyrux Kay4ykoB no3BOASET YMEHbLINTb NOTEPU Ha
KayeHue, yNy4lnTb CONPOTUBAEHNE POCTY TPELLMH pe3nH [1,2].

Llenb BaHHOro UccnefoBaHNA: NOBbILLEHWE IKCNyaTaLMOHHbIX XapaKTEPUCTUK
BY/JIKaHM3aTOB Kay4dyka Mapku CKW-3 nyTém ero mogngmkaumm TpaHc-1,4-noanMmn3onpeHomMm.

NS N3roToBNEHMSA PE3NHOBLIX CMeceln Ha ocHoBe 6a30B0Oro M MOANMULNPOBAHHBIX
Kay4ykoB nucnonb3osanau peuent cornacHo NOCT P 54548-2011. CocTaBbl cMecen
npuseneHsl B Tabanue 1.

Tabnuua 1 - CocTaBbl pe3nMHOBbIX cMeceln Ha ocHoBe CKW-3 1 TpaHc-1,4-nonvmnsonpeHa

MaccoBas 4acTb
HanmeHoBaHue
NHrpegueHTa KOHTPOJIbHbIN OnbITHBIN OnbITHBIN
obpasey obpazey 1 obpazey 2
Kay4yk CKU-3 100,0 90,0 80,0
TpaHc-1,4-MonunsonpeH - 10,0 20,0
benuna unHKoBLIE 5,0 5,0 5,0
Kucnota cTeapmHoBas 2,0 2,0 2,0
Cepa 2,25 2,25 2,25
TBBS 0,7 0,7 0,7
TexHNYeCcKunin yrnepog u3 35,0 35,0 35,0
He(TAHOro Cbipbs

MpnroToBiEHME PE3NHOBLIX CMECel, a TakXXe Npouecc MCTOBaHNA U
KOHAuUmMoHnpoBaHua nposoaunun B cootsetctaum ¢ FOCT P 54548-2011.

[Mofly4eHHble pe3nHOBbIE CMEeCK pa3pes3asiv Ha NaacTMHbI, COOTBETCTBYIOLWME pa3mMepy
A4enkn npecc-popmbl. MoMecTnan NNacTUHLI B HarpeTble B npecce Ao Temnepatypbl 135 °C
B TeyeHue 20 MUHYT BYJIKaHU3aLMOHHbIE Npecc-popMbl. Pe3nHOBbIE CMeCK BYIKaHN30Ba v
npu Temnepatype 135 °C B TevyeHne 40 MuHyT [3].

OLeHKY 3KCnlyaTaunoHHbIX CBOMCTB 06pa3LoB8 pe3nHOBON CMeCcn NPOBOAM/IN Ha
aHanm3aTtope nepepabaTtbiBaemocTn pe3nH RPA-2000 [4]. BeanymHy ructepesncHbiX NoTepb
OLEHMBANN NO TaHreHCY Yria MexaHn4ecknx notepb (OTHOLLEHME 3/1aCTUYECKOro
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NNacTUY4EeCKOro MoayJen casura matepuana) npu gegopmaunm casura 10 %, B pexunme
N3MeHeHna gedopmaunin. BesmdmHy cConpoTUBIEHNS KAaYeHMS OLLeHUBANN MO TaHreHCy yrna
MeXaHM4YecKnx noTepb Npu gedopmMaunn casura 5 %, B pexxmme naMeHeHUs TemnepaTyp.
PacnpeneneHne TEXHNYECKOro yraepoaa B pe3nHoBon cmeck (apdekT MenHa) oueHnBanm
Mo PasHOCTM 3nacTmyecknx Mmoaynen casura G' (OTHOWEHMS 31aCTUYECKON COCTaBASAOLLEN
KPYTSALWEro MOMeHTa K gedopmMaunn casura) npu gegopmauunm 2 % n 50 % n Temnepatype
100 °C.

B Tabnnue 2 npeacTaBneHbl pe3ybTaThl OLEHKM 3KCMyaTalNOHHbIX CBONCTBA
MOOMPULMPOBAHHOIO TPaHC-1,4-N0NNN30MPEHOM U KOHTPOJSIbHOr0 06pa3LoB.

Tabnunua 2 - Pe3ynbTaThl OLEHKWN 3KCMJTyaTaLMOHHbIX CBOWCTB NMOJMYYEHHbIX WU
KOHTPOJIbHOro 0bpasuoB

0 OueHka KavecTBa
LeHKa 3KCnyaTauNoHHbIX acnpenenerns TY B
CBOWCTB BYJIKAHN3aTOB SEWHOBOI;, cmecn
Obpasey
'mcTepesmncHole | ConpoTuBieHne ekt MeitHa, kMa
notepu Ka4yeHunto (G4 - G'sy
(tgd 10 %, (tgd 60 °C, 2000)
RPA2000) RPA 2000) RPA2000)
KOHTPOJIbHbIN 0,125 0,124 67
obpasel
(1)r|b|THb||/| obpaseu 0,126 0,132 109
(2)I'IbITHbII/I obpasey, 0,147 0,127 103

B Tabnuue MOXXHO BULAETb, Kak M3MeHUINCb CBONCTBa obpasLoB ¢ gobasneHnem B
COCTaB Pe3UHOBOW CMecKn TpaHc-1,4-nonmmnsonpeHa. 3Ha4YeHUsa rmcTepe3ncHbIX NoTepb
KOHTpONbHOro obpasua n obpasua 1 Haxo4ATCA Ha OAHOM ypoBHe, obpasel 2 numeeT
bonblune rmcTepesncHble NoTepu. BennymHa conpoTuBneHns KayeHuio ans scex obpasLos
nMmeeT BaM3KMe 3HaYeHNs. PacnpeneneHne TEXHUYECKOro yriepoa B pe3nHoBOnN cMecn Ons
obpa3uoB 1 1 2 HaxoANTCSA Ha OAHOM YPOBHE, B KOHTPOJILHOM 0bpa3Le pacnpegeneHme
TeXHWYeCcKoro yrnepoga ny4ywe. Takum obpasom, Npu yBem4eHnn CoaepXaHns TpaHc-1,4-
NOAMN30MpPEHa B PE3UHOBOM CMECU 3HAYUTESIbHO MOBbLICUINCL MOTEPUN IHEPTUN Ha
BHYTPEHHEee TpeHue, HabnaaeTca yxyaleHme gucneprmpoBaHns TEXHNYECKOro yriepoaa
- pacnpegenieHns HanoJIHUTens.

Benn4nHy conpoTUBAEHNSA Ka4eHUIO BYJIKAHM3ATOB TaKXe OLLeHNBaIN 3HAaYEHNEM
KO3(hhMUMEHTa TPEHMSA KaYeHMS LWapuKa No pe3nHOBOWN NAacTUHE METOLOM HAKJIOHHOIO
MasaTHUKA [5].

ConpoTmB/ieHNE BYJIKAHN3ATOB UCTUPAHMIO NPU KaYeHUN C MPOCKab3blBaHNEM
oueHmBann B cootBeTcTBum ¢ FOCT 12251-77 [6] npn ncnonb30BaHUM abpa3nBHOM NIEHTbI
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MOHOKOPYHA 150, YacToTe BpalwieHmsa obpasua 350 06/MuH 1 TemnepaType 23 °C B TeyeHue
180 c. cnbiTyemyto pe3nHy B (hopMe MOJIOCKU WNPUHOM 10 MM 1 TOSILLNHOMN 2 MM
HaknenBann Ha obpasubl N3 KOHTPOJIbHON pe3nHbl. IHTEHCMBHOCTb NCTMPAHUA Onpeaensnu
no yobinn obvéma obpasua 3a BpeMs UCMbITaHWA, 3a pe3ynbTaT UCMbITaHUS MPUHUMANN
cpegHee apudMeTnyeckoe 3Ha4YeHne nokasartenen Tpéx obpasuos.

Pe3ynbTaTbl NpeAcTaB/ieHbl B Tabnuue 3.

Tabnuua 3 - 3HavyeHUsa KO3 hULMEHTA TPEHNS KAaYEHMA U CTENEHN NCTUPAHNA ANS
pa3/iMyHbIX 06pa3L0B By/IKaHN3aTOB

KoatbpuumeHT TpeHus

NHTeHCMBHOCTb NCTUpaHn4d

Obpased KayeHms W, MM J+10™", M’/c
KOoHTponbHbIN 0bpa3sel 0,079 = 0,027 0,86 £ 0,43
OnbITHBIN 0bpasey 1 0,091 = 0,020 0,37 £ 0,37
OnbITHBIN 0bpa3sey, 2 0,087 = 0,027 0

Mo pe3ynbTaTaM Tabanubl BUAHO, 4TO0 Mmoandukaunsa CKU-3 TpaHc-1,4-n0nnMmM30npeHoM
He NPMBOAMUT K YMEHbLUEHMIO NOTEPb HAa KaYyeHune, HO CrnocobCTBYET CHUXXEHNIO
WHTEHCUBHOCTM UCTUPAHNS BYJIKAHM3ATOB, MPUYEM NpPU BBEAEHUN TPaHC-1,4-nonnmn3onpeHa
B COOTHOLWeHun 1:4 k CKU-3 nctmpaHme B yCI0BMAX UCMbITAHUIA NPAaKTUYECKM He
nponcxogmnT. Taknm obpasom, MoandurKaumsa TpaHc-1,4-nonnMmM3onpeHoM MoOXeT bbiTb
peKkoOMeH0BaHa /14 MOBbILWEHNSA CONPOTUBNEHNS BYJIKaHN3aTOB Ha ocHoBe CKIU-3
NCTUPAHMNIO NPU UX IKCMJTyaTalunUn B YCJIOBUAX KaY€HMA C MPOCKanb3blBaHNEM.
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