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1 KOMIIO3HUIIUA 3aMeIINTEIICH CTapCHHUd, CoACpiKallas €ro, a TAKXKC PE3NMHOBAA CMECh, COACPIKaIasd
COCANHCHHUC, IMPCACTABIAONICC coboit 3aMCJINTCIIb CTApCHUA, WKW KOMIIO3UIIUIO SaMCI[HHTeHCﬁ
CTapcHMUs. PesunoBas cmech nmeer XOopouryro YCTOI>'I‘IPIBOCTB B OTHOIICHUH O6€CHBG‘II/IB3HI/I$I BHCIIHETO
BUJa IIPpHU COXPAHCHHUU MCXaHUYCCKUX CBOWMCTB M CBOMCTB AHTUCTAPCHHUA U, TAKUM 06p330M, IoAXOAUT
JUIA U3TOTOBJICHUA LICJION IIMHBI FITH 9acTH peBHHOBOfI MaTpuIIbI.
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PCT/CN2019/127506 CO07C 211/55, CO7C 209/60, CO8L 7/00, CO8L 9/00,

CO8K 3/04, CO8K 3/22, CO8K 5/09, COSK 13/02
COEJIMHEHUE, ITPEJICTABJISIOILEE COBOU 3AMEJIUTEJIb CTAPEHUS C HU3KUM
YPOBHEM 3ATPSI3HEHUS, U KOMITO3ULIUS 3AMEJIUIMTEJIEU CTAPEHUS, A TAKXKE
PE3UHOBA I CMECb JIJIS1 IIIWH, COIEPYKAILIA ST X

IlepexpecTHas cChUIKA HA POACTBEHHBIE 3asIBKU
Hacrosimmass 3asiBka wucopammBaer npuoputeT 1o Kurtalickoli NaTeHTHOW 3asBKe
No CN201910516287,6, nonannoi 14 urons 2019 B IlatrentHoe BenomctBo KHP. Conepxanue u
npenmet u3ooperenns: Kurtaiickoil maTeH THOW 3asiBKH BKJIFOUYEHBI B JAHHBIA TOKYMEHT MOCPEICTBOM

CCBIJIKH.

OO0nacte TEXHUKU
Hacrosiiee n300peTeHne OTHOCHTCS K XHMHUYECKUM PeareHTaM JUis PE3HHBI, B YaCTHOCTH,
COEMHEHUSIM U KOMIIO3ULIUSIM 3aMEUINTENIe CTapeHHsl, a TaKKe PE3MHOBOM CMECH, COAeprKallen

HX, KOTOPBIC UCIIOJIB3YIOT JJId IMMOJIYUCHUS PE3UHOBBIX MAaTEPUAJIOB, TAKHUX KaK IIHWHBI.

VYpoBeHb TEXHUKHU

B nHacrosiiee BpeMs ucmnosb3ytoT 6osee 200 Tumnos 100aBok st pe3uHbl, S0% 13 KOTOPBIX
SIBJIAIOTCS 3aMEITUTESIMU CTAaPEHHUs; TAKMM 00pa3oM, 3aMeIJIUTEIH CTAPEHUs SIBIISIOTCS Hauboee
BAKHBIMU J00aBKaMu it pe3uHbl B Mmupe. N-1,3-mumetunoytun-N’-deHm-n-GeHuaeHmaMiuH
(6PPD) mpencrasnisier coOOH OAMH M3 3aMeUIMTENEN CTapeHHs, KOTOPBIH IHPOKO HCIOJB3YIOT B
OpPOTEKTOpax IIMH, OOKOBHHAX IIMH, IIJIAHraX, Ka0ensiX W YIUIOTHUTENSAX, MOCKOJbKY OH
ofecrneunBaeT KOMIUIEKCHYIO 3aIlUTY PE3MHBI, BKJIOUAsi CUJIBHOE COMPOTHBRIIEHHE EHCTBUIO 030HA
U u3rudy, a Takke WHrHOUpyroure 3p¢GeKTsl B OTHOLIEHHH BO3IEWCTBUS TEIUIa, KUCIOPOAa H
BPEIHBIX META/UIOB (TaKWX KaK MeAb), YTO [elaeT PE3WHOBBbIE H3AEIHS YCTOWUUBBIMH K
Pa3IOKEHU IO, KATATH3UPYEMOMY MEABIO U JPYTUMH TSKETBIMH METaJJIaMH.

Korma mmHa mnopBsepraercsi BO3ACWCTBHIO CBETAa OKPY’KAKOLIEH Cpenbl, BBICOKOI
TEMIEPATypPbl U O30HA B T€UEHHE ITHTEIBHOrO MEPUOMA BPEMEHH WM CTPAZaeT OT XUMHUYECKOM
KOPPO3UH, MPOTEKTOP U OOKOBBIE CTOPOHBI IIMHBI IEMOHCTPUPYIOT HEKOTOPOE 00eCIBEUHBAHHE 13-

3a CTapeHHs PE3MHOBOIO MaTepUaja, 4TO BIHSET HAa OOIUI BHEIIHWH BHUI aBTOMOOHIBHOW IIMHBI.

3AMEHSIIOIIWM JIUCT
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B HAaCTOALICC BPEMsL OONBIIHHCTBO IHH, IPpOAaBa€MbIX Ha PBIHKE, SABJIAIOTCA YCPHBIMU, IMTOCKOJIBKY

PE3UHOBOE ChIpbe OOBIYHO HE OKA3bIBAET BJIMSHUS HA YEPHBIH I[BET B PE3MHOBBIX H3ENHUSX,
oOeclBeUnBaHUE HE SBJSIETCS OOJBIION MPOOJEMOI PU MPOU3BOACTBE TAKHX PE3MHOBBIX U3IENHH,
Kak IIWHBI YEPHOTO LIBETA.

3arps3HeHHe W O0eCIBEYMBAHHE, BBI3BAHHBIC 3aMEUIUTEISIMH CTAPEHUs, SBJSIOTCS
Hanboyiee Cepbe3HBIMH M3 BCEX THIIOB MOOABOK MJisi PE3WHBI B PE3WHOBOE Chipbe. Hekoropeie
3aMeUIMTENN CTapeHUsl OKas3bIBAIOT OKpPALLMBAIOLIEe U 3arpss3HsoLiee ASHCTBUS Ha PE3UHY,
HEKOTOpbIE 3aMENJIMTENN CTAPEHHSI MUTPHUPYIOT B PE3UHE M 3arpsi3HSIIOT HAaXOMSIIHMECS C HUMH B
KOHTAKTE MAaTepHaJibl, a HEKOTOpble 3aMEeUIMTENHM CTAPEHHs BBI3BIBAIOT OOECIBEYMBAHUE B
PE3MHOBBIX H3IENHSIX MPH [UIMTEIIBHOM XPAaHEHHH, OCOOEHHO Ha cBeTy. Takue 3aMemuTeNnH
CTapeHusi, BKJIIOUas 3aMeUIUTEIH CTapeHus 3arpsi3Hstomiero tuna (takue kak 4010, 6PPD, IPPD u
T.JA.), HE MOAXOMST Ui MPOHM3BOACTBA O€NbIX W OKpAIIEHHBIX H3JeNanid. B HEKOTOpPBIX IIHHAX C
BBICOKHMH TPEOOBAaHUSIMH K BHEIIHEMY BHAY HCIOJB3YIOT (hEHONbHBIE AHTHOKCHUAAHTHI HIIH
HACBILEHHbIE MMOJUMEPBI TSl CHHYKEHHS! KOJIMYECTBA 3aMeUTUTeNeH CTapeHHs M, TAKUM 00pa3oM,
obeciBeunBaHusl IUUH. XOTS TNpUMeHeHHe (EHONBHBIX AHTHOKCHIAHTOB MOXKET CHU3HTh
obecuBeunBanue muH, GGEKT AHTHCTAPEHHS HE TaK XOPOLI, KaK y 3aMeUIUTeNs CTapeHwHs,
MPENCTABJISIIOLIErO COOOH M-(EeHMIEHIUAMUH, i TPHBOIUT K 3HAUUTELHOMY CHHYKEHHIO CTOUKOCTH
K BO3IEHCTBHIO TelJja U KUCIOPOJa, CTOMKOCTH K HEWCTBHIO O30HA M CONMPOTHBJIEHHS H3rHOy B
mmHax. Kpome Toro, Xotst HackIlleHHbIe MouMepbl, Takie kak EPDM (aTusieHnponusieH 1neHOBbIH
Kay4yK), MOT'YT UCIOJIb30BATHCS B LIMHAX, YTOOBI CHU3UTh KOJIMYECTBO 3aMeUINTENeN CTapeHus 10
ONpENENIEHHON CTENeHH WM Jake dYToObl BOOOINE M30E€KAaTh HCIOJBL30BAHHS 3aMEUTHTENEH
CTapeHus, ISl 3HAUUTEIBHOTO YJYYIIEHHS] BHEIIHEr0 BHAA ILIWH, 3TO OTHOCHTEIBHO IOPOro, TaK
YTO CTOMMOCTb MPOM3BOACTBA CHJIBHO BO3PACTAaET, B TO BpeMsI KaK €ro HU3Kas BS3KOCTb BBI3BIBAET
npo0bJsieMbl B OTHOIIEHUH aare3ud U (pOpMOBAHMSI LIHH.

B coBpemennoii texnojoruu 6PPD ucnosnb3ytoT B OONBIIOM KOJHYECTBE VIS YJIyUIIEHHUS
CTaTUYUECKOrO CBOWCTBAa aHTHCTapeHHsi pe3nHOBbIX uspenui. llockomexky 6PPD mnpencrasisier
co0Oli 3aMeUINTENb CTAPEHHUs 3arPS3HSIOIEr0 THIIA U MOYKET JIETKO MUTPHPOBATh K MOBEPXHOCTH
PE3UHOBBIX HW3MENUN, OH SBJSIETCS NPUUMHOW OOECIBEUMBAaHUS PE3MHOBBIX wu3menuii. OmHako
3aMEeINTENb CTAPEHU S He3arpsi3HsIOMIEro TAma, KOTophlil MoxeT 3ameHuTh OPPD BO BCex acmekTax,

ere He pa3paboTaH.
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CyumocTs nzo00petenus

B HacTosuteM H300peTeHMH MPEUIOKEH HOBBIA THI 3aMEANHTENA CTAPEHHA C HH3KHM
YPOBHEM 3arpsi3HEHUs, KOTOPLIN YIYHIGAET CTOMKOCTE K 0DECUBEYHBANNIO B OTHOLIEHMH BHELLHErO
BHAA PEIHHOBBIX M3NQIWI, COXpaHda npu 3TOM HMX MEXaHMYECKUEe CBOHCTEBA M CBOHCTEA
aHuTHcTapesus. B dactHocTi, B HacToAmeM w300pereHHH MPeAncKeHo coeaunenue dopmynsr 1

HMEIOLIEE CACAYIOLUYIO CTPYKTYPY.
R, R,

N NH \ / L

B KOTOpoii R) # R2 ABnsA0TCS OAWHAKOBBIMH HIIH PA3HBIMH, MPH YTOM KKABIH HE3ABHCHMO
Beibpan u3z C1-C12 ankuna a C3-C8 uuxnoankmna, 3a HCKIOUeHHeM Toro, uro R; u R He
ABIAKTCA METHIBHBIMH TPYIIAMH OTHOBPEMEHHO.

B coeguuenun dopmyasi | macroswero uzobperenus Ri moxker npenctasnsts coboii C1-C6
ankn Wi C3-C6 WUKNOANKWN, H NPEeANOYTHTENEHO METH, 3THIT, U300YTH HIH LHKIOTEKCHIT.

B coequnenuu gopmyns 1 Hactosmero uzodperenus Ra moxer npeactasaate coboi Cl-
C12 anxun unn C3-C6 UMKNOANKMI, B NPESANOYTHTENBHO METHIN, aTun, |, 3-guMerundyrtun, |,4-
JUMETHAAMIN, OKTWI, | -MEeTHA-6-3THIIOKTH HAM LMKNOTSKCH,

B Hacrosem n3odpetenud coemiaeHre GOpMyIbl 1 MOKET MMETh CNeayoluie CTPYKTYPBL,
koraa Ri npeacrasnser coboil merun, Rz npeacraenser cobdod atun, | 3-anmerundyrian wmm 1-
MeTHN-6-3THIOKTAS, Wi, kxoraa Ry npeacraenser coboli stun, Rz npencraenser coboii 1.4-
JUMETHIAMAA WITH IUKAOrEKCHN;, WK, korna Ry npeacrasnser cobor w3o0yTun, Rz npeacrasnser
coboli umknorexcut, uan, korza Ry npeacraenser coboll umknorexkcun, Ry npeacrasnser coboit
OKTHA.

B HacrosueM M300peTeHMN TAKKE NPEIOKEHA KOMMO3MLMA 3aMeLIUTEICH CrapeHud,
conepxkauas coequnenne Gopmyast I # no meHbluel Mepe OAHMH AOTONHNTENbHBIN 3aMEANHTENb
crapeHus;, xOTOphiit He ssaserca coeaunendeMm dopmynm 1. Coeaunensie dopmynut [ Hmeer

CIeMyoLYyIO CTPYKTYPY:

JAMEHSIHO LW IHCT
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B kotopoil R1 u Rz sBnsIOTCS OOMHAKOBBIMH UJIM Pa3HBIMU, IPH 3TOM KaKIbIil HE3aBHCHMO

BbiOpan u3 C1-C12 ankuna u C3-C8 uukioankuna.

B komnosuiuu 3aMemiUTENell CTapeHHs M0 HacTosAlmeMy wu300pereHH0 Ri moxker
npenctapnsate coboit C1-C6 ankun wmu C3-C6 MUKIOANKHI U MPEANOUYTHTENHHO METHJ, STHII,
HU300YTHIT WA [UKJIOTEKCHIL.

B komnosuiuu 3aMemiuTeNell CTapeHHs M0 HAcTosAleMy u300pereHHI0O Rz moxker
npenctapnatb codbort C1-C12 ankun uu C3-C6 HUKITOATKIIT U IPEANOYTUTEBHO METHIL, 3TUI, 1,3-
muMeTunoy T, 1,4-1uMeTUIaMuI, OKTUJ, 1-MeTHII-6-3TUTOKTHIT WJTH [IUKJIOTE€KCHIT.

B xommosunuu 3aMemuTeNiell CTapeHHs IO HACTOSIIEMY H300pETEHHIO COeNUHEHHE
dbopmyiiel I MokeT uMETH Clienyomy cTpykTypy: Ri u Ry 06a mpencraBistor coOoi METHIT, WM,
korga Ry mpencrasisier coboit metun, Ry mpencraenser coboit atun, 1,3-mumerwnOytun wmm 1-
METHJI-O-3THJIOKTHIT, WK, Korma Ri mpencraBnser coboit stwn, Ry mpencraenser coboit 1,4-
TMMETHIAMIJT HUTH IIMKJIOreKCHIT; Wik, Koraa Ri mpexacrasnsier coboii n300y T, Ry mpencrasisier
co0OM IMKJIOreKCHIT;, Wik, korga Ri mpexncrasisier coboii mukiorekcmt, Ry mpexncrasiser codoit
OKTHII.

B xommnosuuuu 3aMeiuTeNiell CTapeHus MO HACTOSIIEMY H300PETEHHIO MOMOJHH TEbHBIM
3aMENJINTEb CTAPEHHS MPENCTABISET COOOH 3aMeUIMTENIb CTAPEHUs 3arpsA3HSIOIIEr0 THIIA.
[IpennouTHTENBHO, MOMOMHUTEBHBIN 3aMeIUTENb CTapeHus mpenactasisier coboirt 6PPD, IPPD
ui ooa.

B kxomMmosunuu 3aMemMTeNell CTApeHHs 10 HACTOAIIEMY H300PETEHHIO MacCOBOE
OTHOINEHHE coenuHeHust GopMyIibl I K MOMONHUTETEHOMY 3aMEUTUTENO CTAPEHUS COCTABJISIET OT
1:6 no 6:1 m mpeanourutensHo ot 1:5 mo 5:1.

B kxoMnosuiuu 3aMemMTeNed CTApEHHsS [0 HACTOSIIEMY H300PETEHHIO KOMIIO3UIIUS
3aMENJIUTENEH CTapEHUs] COHNEPXKUT coemuHeHue Gopmyiel [ Mo HacTosIEMY W300PETEHHIO U IO
MEHbIIeH Mepe OOUH 3aMemJITeNlb CTAPEHHUs 3arps3HSIOLIero THna U npennoytuteasHo 6PPD,
IPPD umu o6a.

B kxomMnosuiuu 3aMemMTeNeld CTApEeHHs IO HACTOSIIEMY H300PETEHHIO KOMIIO3HUIIUS
3aMe[UIMTeNell CTapeHus COAepKuT coeauHeHue ¢Gopmyssl I, B xotopoit ob6a Ri m Rz moryr
MPEACTABIIATE COOOM METHII, & TOMOJHUTENBHBIN 3aMEITUTENb CTAPEHHUS MPEACTABISIET COOOH OUH
uin OoJiee 3aMeEITUTENIEH CTapEHHs 3arpsa3Hstomero tumna, Takux kak 6PPD, IPPD wiu o6a.

B Hacrosimem I/1306peTeHI/II/I TAaKKE NMPEAJIOKCHA PE3NHOBAA CMEChH, CoAcpKalasd COCOAMHCHUEC

3AMEHSIIOIIWM JIUCT
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dopMyner [ no HacTosieMy H300pETEHHIO WM KOMMOZMLMI MO HACTOSWEMY H300peTeHHIO.

IMpeanouTHTeNeHO B PEIMHOBON CMECH MO HACTOSLIEMY H30OPETEHHIO KONWHECTBO 3aMEANHTENs
crapenus cocraeaser 0,5-5,0 mac. vacrel, npeanoururensho 0,5-3.5 mac. vacreit, B pacyere Ha
KOMWUECTBO AUEHOBOTD 31aCTOMEpa B Pe3MHOBOiH cMecH, coctasasiouee 100 mac. wacreit.

B wacrosimeM u300pereHHn Takike NPETIONKEHD PEIMHOBOE M3AETHE, KOTOPOE TTONYHYEHO C
HCMONL30BAHWEM PE3HHOBOH CMECH TI0 HACTOAUlEMY W300peTeHHIO B KAUeCTBE PE3NHOBOIO
KoMIoHeHTa. [IpeamoyTHTeNnsHO pPE3MHOBOE H3JeNue MpencraBiaser cobOH IIWHY, Pe3HHOBYIO
KAnOLY, YNJOTHUTENBHYK) NPOKAAAKY, 3BYKOMOrNOWAKILYKY MaHeTk HWAM AMOPTU3HDPYIOUIYIO
TPOKIAAKY.

B HAaCTOALLEM H306pe1‘emm TaKKE NpeanokeH cnocob NPpHMEHEHHA pESHHOBOﬁ CMECH IO
HacTofguweMy M300peTeHHIO Ansd MONy4YeHHs PEe3HHOBBIX H3JENHH HJM LIHH © BOCCTAHOBIEHHBIM
N pOTEKTOPOM.

B macrosiem nzobperenny TakKe NpeIoKeH Cnocod NpHMEHEHHS coeMuHeHnsl (hopMYNE]
I st mOBBILIEHHs CTOHKOCTH PE3AHBL MIH PE3MHOBOTO H3NENHsA K OOECUBEUMBAHHIO B OTHOLIEHHH
BHEIIHETO BHIAOA HIIH crocod NOIYyYUEHHA 3aMEeMTUTENA CTapeéHHA IO NOBLIEHHA CTONKOCTH
PEe3HHbI HIIH pPe3daHOBOro H3genHs K OGBCI_IBB‘{HBEIHIHO B OTHOLUEHHH BHEUHErO BMIaa. COCI[HHEHHE

thopmynsl [ umeeT cnenyowyto CTpyKTYpY:

I,

B koTopod Ry v Rz saBN10TCA OQMHAKOBBIMU MM PAZHBIMK, MTPH 3TOM KAXKABIH HEABHCHMO
estOpan u3 C1-C12 ankrina 1 C3-C8 umkaoankuna.

B cnocofe npuMeHeHNs KOMMOZUUMH  3aMEAnMTeNell  CTapeHHs M0 HACTOALIEMY
H3ooperennio Ry moxer npeacrasmars coboii C1-C6 ankun wm C3-C6  uuxnoankun #
NPEANOYTH TENEHO METH, 3THA, H300YTHI MM NUKJIOTEKCHN.

B c¢nocofe npuMeHeHns KOMMOZMUMM  3aMEUIHMTENEH CTapeHus No  HACTOALUEMY
u3ooperenno R: moker npexacrasnate codoid C1-C12 amkun mmu C3-CO nuxnoankun
NpeAnOYTHTENLHO MeTin, STii, 1,3-auMerunOyrtan, | 4-guMerwnamin, OKTHn, 1-meTni-6-
ITHIIOKTHI HJTH LIHKIOTEKCHI.

B cmocobe mnpuMeHeHAs KOMIIO3HUMH 3aMeAnHTeNeli CrapeHHs 1O  HaCTOAlIeMY

JAMEHSIHO LW IHCT
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uzobperenuo coeanHerue Gopmyam [ mMoxker umers cneaywoume crpykrtyps: 00a Ry m Rz

npencraensor coboit Merust; wm, korpa Ry npencrasnser coboit metin, Ra npencrasnsier codoit
s, 1 3-aumerandyTua unu 1-Metun-6-atunokTio;, wnu, koraa Ry npeacraenser coboit amua, Rz
npencragnser cobod 1 4-puMeruaMna MAM uMkIorekcun; unu, koraa R mpeacrasnser coboit
u300yTun, R2 npencraenser cobol unknorexenn; wiu, korna Ry npeacrasaser cofoit uuknorexcun,

Rz npencragnser coboft okTun.

IMoapobnoe onncanue nzobperenns
Hacrosiiee w3obpeTenHe JOTNONHHTENBLHO NOACHAETCA B HIJKECHENYIOLIEM IOJPOOHOM
onucaniy. Crieusandct B NaHHOH 0ONAcTH TEXHHKA MOXeT MoIMGMUHPOBATH H3o0OpeTeHMe,
ONHCAHHOE B AAHHOI 3aABKeE, He BBIXO/S 33 PAMKH HACTOSLIEro H300peTeHna
JaMennuTens CTapeHHs MO HACTOAINEMY H300peTeHHIO npeacrtasisier coGoii N-dennn-N’-
nu3aMelneHHeIH  beHnn-n-heHuIeHIHaMiIH, MMEIOIIHiA CTPYKTYpY, TOKA3aHHYIO —Cchefyrolei

tropmyoii [;
Ry R;

1,

B KOTOpOH Ri ¥ Rz SBAAIOTCS OAMHAKOBBIMHA HIM PASHBIMHE, [TPH 3TOM KKABIH HE3aBHCHMO
eetOpan nz C1-C12 ankkna 1 C3-C8 uuknoankuna

B HacrogmeM wW300peTeHMH 3aMeANHTEN: CTAPEHHA 3Arps3HAIOLIErD THIA OTHOCHTCS K
3aMETHTENNAM  CTAPEHUS, KOTOPHIC BhI3bIBAKOT  OOECLBEUMBAHWE BHCWHONO BUAA NpPH
HCIOMb30BAHMY B PE3NHOBRIX M3Aenuax. IIpuMepn saMenmuTenei cTapeHus 3arpsa3HAOLero Thna
BKMIQUAIOT, HE OrPaHHHMBAACE ykazaHHuMi, N-uzonponun-N’-peunui-n-penunenanamun (IPPD),
N-1,3-mumerundyrun-N-pennn-n-pennnenauaMus  (6PPD)  w  N-unxnorexcusn-N’-ennn-n-
penunenmamun  (4010). 3amennuTent CTapeHus HE3Arps3HAKOWErO THNA  OTHOCHTCH K
3aMEUTHTENAM  CTAPeHHs, KOTOphle HE BRI3BIBAOT ODecuBeYHBAHWS BHEITHErO BUAA NpH
MCMONb30BAHNM B pe3nHOBBIX u3penmsix. [Ipumepsr samennurtencd crapeHns HE3ArpsA3HSOUIEro
THAA BKMOUAKDT, HE OTPAHHUMBAACKE YKAZAHHBIMKE, 2.6-Au-TpeT-0yTHA-N-Kpe3on (H3BecTHbIl TaiKe
KaK aHTHOKHcnHTENb 264 wnn antrokcmutens BHT). 3aMennuTens crapeHHa ¢ HH3KHM ypoBHEM

3ATPA3HCHHAS OTHOCHTCA K ZaMEINATCNAM CTAPCHUA, KOTOPLIC BBIZLIBEAKYT HEKOTOPYHD CTCNCHB

JAMEHSIHO LW IHCT
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O6eCL[BeLII/IBaHI/I$I B OTHOLICHUWHU BHCIOIHEIO BUAA, A€ 3Ta CTCICHb BAPBUPYET B AUAIIA30HE MEKIY

3aMEeIIUTENSIMI CTAPEHHS 3arps3HSIONIETO TUMA W 3aMEIUTEISIMH CTAPEHHS He3arps3HSIOLIEro
THNIA © OOBIYHO OJidke K 3aMENIUTENSIM CTapeHUsl HE3arps3HAIEero Ttuna. [Ipumepsl
3aMeUINTENEH CTapeHus C HU3KHM YPOBHEM 3arps3HEHHs BKIIOYAIOT, HE OrPaHUYHBasICh
YKa3aHHBbIMH, 2,2, 4-TpuMeTuI-1,2-quruapoxuHornH (n3BecTHbIN Takxke kak TMQ uu RD).

B HacrosimeM u300pETEHHMH «AJKMI» MOXKET MPEACTaBIATh COOOH JIMHEHHBIH WK
pa3BeTBJICHHBIN ankuia. Ankwi uMmeeT AuHYy B 1-12 aTtomoB yriepona. B HEKOTOPBIX BOILIOIMIEHU SIX
HACTOSAIIEero u300peTeHus ankui mnpeactabyser coboir C1-CO6 NuHEWHBbIH WM pa3BETBIEHHBIN
ankwi. [Ipumepsl ankuia BKIIOYAIOT, HE OTPAHUYHMBASCH YKA3aHHBIMH, METHJI, JTHJ, H-OyTHII,
n3o0ytua, 1,3-mumerunOytin, 1, 4-gumeTHnaMui, OKTHI, 1-MeTHI-6-3TUNOKTHN u  2,4,6-
TPUMETHIOKTHL.

B nacrosimeM uM300peTEHHH (IHUKJIOAJKHI» O3HAYAET HUKIHYECKYIO aJKUJIBHYIO TPYIIIY,
o0pa3yromyto KoJbIo. UHCIO aTOMOB yriepoaa B Kojblie OObUHO coctaBisieT 3-8. Ilpumepsr
LUKJIOAJIKUJIA BKIIOYAKOT HUKIOOYTHII, IUKJIOAMHUII U LIUKJIOTEKCHII.

B HeKOTOpPBIX MpeanoYTHTENbHBIX BomIomeHusx R1 npencrasmisier coboit C1-C8 ankun wiu
C3-C6 umknoankwmn, mnpeanourutessHo C1-C6 amkun wmum C3-C6 umkmoankun u  Oosee
NPEANOUYTHTEILHO METHIL, STHII, U300y THJI HJIH I{UKJIOT€KCHL.

B HEKOTOpBIX MPEMOYTHTENbHBIX BOMIOmEeHussx Rz mpencrasnsier coboit C1-C12 amkun
i C3-C6 HuMKI0aNKHUI U TPEANOYTHTEBHO METHIL, 3THI, 1,3-mumeTunOyTui, 1,4-muMeTuIamuI,
OKTHJI, 1-MEeTHIT-6-3TUIOKTHII WJTH [TAKJIOT €K CHI.

B coennHeHuu mo HACTOALIEMY H300PETEHHIO coemrHenre (GopMysbl | MOKeT He BKIIFOYATh
coenuHenune, B koropom oba Ri u Ry mpencrasisiror coOoit meTwt.

3aMeUTUTENb  CTAPEHHsT MO HACTOSALIEMY H300PETEHHIO YJIy4IIaeT CTOHKOCTh K
00€eCIBEUNBAHUIO BHEITHETO BHA C COXPAHEHHUEM IIPU ITOM MMPEKPACHON CTOMKOCTH K CTAPEHHIO U
MeXaHWYEeCKHEe CBOWCTBA B PE3UHOBBIX U3MENHUIX, TO3TOMY €r0 MOXKHO HCIONb30BATh OTAENBLHO WU
COBMECTHO C JPYTHMH W3BECTHBIMH 3aMEIJIUTESIMA CTApPEHHsS B KA4YeCTBE KOMIIO3UIIHH
3aMemTuTeNeld CTapeHus AJisl MOJIYYEeHUS Pe3HHOBBIX W3AEITHIl.

Korpa 3aMemmurens crapeHHss MO HACTOSIIEMY H300pETEHHIO HOOABISIOT B PE3UHOBYIO
CMeCh B KAaueCTBE €IWHCTBEHHOTO 3aMEIJINTENsl CTapeHHs, KOJIMYECTBO 3aMEIUINTENsI CTapeHHs
o0bruHO cocraBisier 0,5-5,0 mac. wyacreit, npemmourutensHo 0,5-3,5 mac. wyacreit, Oosee

npenmoututensao 0,5-3,0 mac. dacredt, B pacuere Ha 100 mac. "acTeil AMEHOBOTO 3JIaCTOMEpA.
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Hampumep, B HEKOTOPBIX BOIUIOIIEHUSAX coenuHenue dopmyinsl I, roe oda Ri u Ry nmpencrasasior

coboii MeTm1, JOOABIIAIOT B PE3UNHOBYIO CMECh B KAUECTBE €MHCTBEHHOrO 3AMEUTUTENS CTAPEHUS U
ero konuuectBO cocrapnser 0,5-5,0 mac. yacreii, npeanoututenbio 0,5-3,5 mac. vacreit u Oosee
npenmoututeasHo 0,5-3,0 mac. yacreit, B pacuere Ha 100 Mac. yacTeit IMEHOBOTO 3J1aCTOMEpA.

Kpowme Toro, B HacTositeM n300peTeHnH MPeAIoKeHa KOMITO3UIUS 3aMeUIUTENer CTapeHus,
colepikaias COeIWHEHHe, NPEeNCTaBJIIolee COOOH 3aMeUIUTEeNb CTApPEeHUsT MO HACTOSIIEMY
n3obperenno. HeoOsi3aTenbHO  KOMIO3MIUS — 3aMEUIMTENEH CTApeHHsT MO  HACTOSIIEMY
U300PETEHHIO IONMOJMHHUTENBHO COAEPKUT OAMH HIIM OOJiee MOMOJHUTENBHBIX 3aMeIHTeNeH
CTapeHusi, KOTOPBII He SIBJIIETCS COEAMHEHHEM, MPEACTABISIONIMM COOON 3aMEeMTUTENb CTAPEHHUs
dbopmysel 1. JlomonHUTENbHBIE 3aMEUIMTENN CTAPEHHUs, MOAXOMSIIME /Il HPUMEHEHHS B
HACTOSILIEM H300PETEHNH, MOT'YT IPEACTABJIATE COOON M3BECTHBIE 3aMEJIUTEN CTAPEHHS] THUIIA II-
benunenmuamuna, Hanpumep, N,N’-Ouc-(1,4-mumermnamun)-n-penunenauamun  (77PD), N-
uzonpornwi-N’ -heHu-n-peHnIeH I aMiH (IPPD), N-1,3-numerunOytun-N’ - enu-m-
benunenmuamud (6PPD), N-uukinorekcun-N’-denun-n-penunenguamut (4010), cmech mudenunna,
murommia u  (penmnronuna-n-penmwnenuamuaa (3100) wnam ux coueraHus. B HEKOTOPBIX
BOIUIOILIEHUSAX KOMIIO3WIUS 3aMEIJIMTENeH CTAPEHUs MO HACTOSLIEMY H300PETEHHIO COMEPIKHT
coenunenue popmyssl I, B kotopom 00a R1 u Ry mpencrasisor coboii MeTwiI, U HeoOs3aTEbHbIE
TOTIOJTHUTENIbHBIE 3aMEUTUTETA CTAPEHUS SIBJISIFOTCS] TAKUMU, KaK OMHUCAHO BBILIE.

3aMeIUTENb  CTApeHHsT IO  HACTOSIIEMYy H300peTeHHto  o0iamaer  MpeKpacHOit
YCTOHYMBOCTRIO K OOECIBEUMBAHHWIO BHEILIHETO BHIA. B HEKOTOPBIX BOIUIOILIEHUSX HACTOSIIETO
HU300peTeHrs], TOMHUMO COEIUHEHHs, MPEACTABJSIONIEr0 COOOW 3aMEUIUTENb CTapeHHs IO
HACTOALIEMY H300PETEHHIO, KOMITO3ULIUS 3aMEIUIUTENIeN CTapeHHsl TAKKE COIEPIKUT H3BECTHBIE
3aMEMTUTENH CTAPEHHS 3arPSI3HSIOIEr0 THIIA, KOTOPBIe BKIIFOYAIOT, He OTPAaHMYHBASICh YKA3aHHBIMH,
COEMHEHUs THIA aMHHOB, aMHHOAJBIAETHAOB U aMHHOKETOHOB. J[00aBjieHHe COOTBETCTBYIOLIETO
KOJIMYECTBA 3aMEJIUTENsl CTAPEHUs MO HACTOSIIEMY H300PETEHUIO K 3aMEUIUTENSIM CTApEHHS
3arpsI3HSIIONIEr0 TUMA MOXKET He TOJIBKO CHH3UTh KOJWYECTBO 3aMEUINTENIeH CTapeHus
3arpsI3HSAIONIEro THMa 0e3 yuepda i MEXaHUYECKHX CBOMCTB M CBOWCTB AHTHCTAPEHHS PE3HHBI,
HO Tak)kKe 3HAYMTEIBHO YJYUIIHTh CTOMKOCTb PE3MHBbI K OOECLHBEUHMBAHHIO BHEINHEro Buma. B
HEKOTOPBIX BOIUIOLIEHHUSX 3aMEITUTENb CTAPEHHSI 3arPsI3HSIOLIEro TUIa MpeacTasiser codboit 6PPD,
IPPD wunu o6a. Kpome TOro, B HEKOTOPBIX BOILIOIIEHHSAX KOMITO3HUIIUS 3aMEIIUTENEH CTapeHus

conepxxut coenuHenne Gopmyiasl I, B kotopom oba Ri u Ry mpencrasnsitor coboii merun, u
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3aMeUIMTENH CTapeHus 3arpssHstomero Tuna (takue kak 6PPD, IPPD umm 06a).

JIOMOMHUTENbHBIE 3aMEUIUTEN CTAPEHHS MOTYT ObITh J00aBJIEHBI B KOMITO3HMIIHIO
3aMENJTUTENENH CTaAPEHUS O HACTOSAIIEMY H300PETEHHIO B KOJIMUECTBE, KOTOPOE SIBJISETCS OOBIYHBIM
W3BECTHHIM B YPOBHE TEXHUKH, HAPUMeEP, KOJUUECTBO IOMOJHUTEIBHOTO 3aMEeJIUTENS CTapEeHUs
mosket coctaBiaThk 0,1-5 mac. gacrei, 0,3-3,0 mac. gacreit, 0,3-2,5 mac. gacreit, 0,5-3,0 mac. yacrei,
0,5-2,5 mac. gacreit unu 0,5-2,0 mac. yacreit, B pacuere Ha 100 Mac. yacrei JUEHOBOTO 3JlacTOMEpa
B KOMIIO3MIIMK 3aMeUTHTeNIell CTapeHus MO HACTOsIeEMY n300peTeHuo. [IpeanouTuTensHo, Korma
KOMITO3UIIMS 3aMENJTUTENEH CTAapEeHHs MO HACTOSIIEMY H300PETEHHIO CONEP)KUT OOWH WM OoJiee
IOTIOJTHUTENBHBIX 3aMeIJIuTeNIell CTapeHus, OO0Ilee KOJMYECTBO MOMOTHHUTENBHBIX 3aMeThTeNei
CTapEHHUs] HHUKE, YE€M KOJIMYECTBO, KOTOPOE SIBIISIETCS OOBIYHBIM, M3BECTHBIM B YPOBHE TEXHHKH,
HampuMep, o0Iee KOJIMYECTBO IOMOJHUTENBHBIX 3aMeUIMTEed CTapeHHsT MOKET HAXOOUTHCS B
muamasone 0,3-2,0 mac. yacreii, 0,5-2,0 mac. gacreit, 0,3-1,5 mac. yacreit, 0,5-1,5 mac. yacTei uiImu
1,0-1,5 mac. gacteii, B pacuete Ha 100 mMac. yacreil AMEHOBOTO 3JIACTOMEPA.

B HeKkOTOpBIX BOIUIOUIEHUSX KOMIIO3ULUS 3aMeIIUTEJIed CTapeHUsl IO HACTOSIIEMY
H300PETEHUIO COMEPIKUT 3aMEUIUTEND CTAPEHHUS IO HACTOSIIEMY H300PETEHHIO U O OJTHUTEbHBIH
3aMeIUINTEeNb CTAPEHUs, WM KOMIIO3WLHS 3aMEUINTENeH CTapeHHs COCTOMT W3 3aMeIJITeNs
CTapeHHsl MO HACTOAIIEMY HM300PETEHHIO M HOMOJIHUTEIbHOrO 3aMEUIMTENsT CTapeHHus. B aTux
BOILJIOIEHUSAX 3aMEUINTENb CTAPEHHUS [0 HACTOAIIEMY H300PETEHHIO M JIOMOJHHUTEIbHBIN
3aMeMJIUTENL CTaPEHUsI MOT'YT UMETh MaCCOBOE OTHOIIeHue ot 1:6 1o 6:1, mpenmourutensHo OT 1:5
1o 5:1 u Oonee npeanourutensHo OT 1:1 1o 5:1. Hanpumep, KOMIO3UIHS 3aMeUIUTENEH CTapEeHHUsI
[0 HACTOSLIEMY H300PETEHUIO MOKET COepKaTh coenuHenue ¢hopmyJsl I, B koTopom 06a Ri u Rz
NPEACTABIISIOT COOOH METUJIbHBIE TPYIIbL, W AOMOJHHUTENbHBIH 3aMEUIMTENb CTAPEHUS, HITH
cocTOsATh U3 coemuHeHust ¢opmyinel I, B koropom 06a Ri u Ry mpencrapnsator coOoii METHIIbHBIE
IPYIIBI, W TOMOJHHUTENLHOIO 3aMEMJIMTENS CTApEHHUs, IPH 3TOM coenuHeHnue Gopmynsl I, B
kotopoM 06a Ri1 u Rz mpencrasisitor co00i METHIIBHBIE TPYIIIbI, U TOMOJHUTEIbHBIA 3aMETUTEND
CTapeHus MOTYT UMETh MacCOBO€ OTHOomeHue oT 1:6 mo 6:1, mpeamoururensHo ot 1:5 no 5:1 u
Oonee mpeanouruteabHo oT 1:1 mo 5:1.

Korma KOMIosuIinio 3aMeUIUTeNIell CTAPEHHS [0 HACTOSIIEMY H300pETEHUIO M00ABISIOT B
PE3UHOBYID CMECh B KAueCTBE 3aMEUINTENIS CTAPEHWS, KOMITO3WIHS 3aMEINTENIeH CTapeHUs
00bIYHO MpucyTCTByeT B KonmuectBe 0,5-5 mac. yacreit, nanpumep, 0,5-3,5 mac. gacreit, 0,5-3,0

mac. yacrer, 1,0-3,5 mac. wacreit, 1,0-3,0 mac. gacreit, 2,0-3,5 mac. gacrei umm 2,0-3,0 Mac. yacTei,
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B pacuere Ha 100 mMac. yacreli IMEHOBOTO 3J1IaCTOMEpa.

3aMeUTUTENb CTApEHHs] MO HACTOSIIEMY H300pETEHHIO MOXKeT OOeCneunBaTh HE TOJBKO
0oJiee XOpOLIYIO MOJTOBPEMEHHYIO CTOWKOCTh K TEPMHYECKOMY CTAapPEHHIO M CTAPEHHIO MOA
NECTBUEM O30HA, HO TaK)Ke IPEBOCXOMHYIO CTOHMKOCTh K OOECHBEUHMBAHHIO B OTHOLIEHHH
BHEIIHEr0 BUA Pe3uHOBOH cMecH. ClienoBaTebHO, B HACTOSIIEM H300PETEHUHN TaKXKe MPEAI0KEHA
pEe3UHOBAsi CMeCh, COAep)Kallas 3aMEJIUTENIb CTAPEHHUs MO HACTOSALIEeMY H300pPETEHUIO WM
KOMIO3HIIMIO 3aMeTHTENIEH CTapeHus IO HacTosLeMy n3o0perenuto. Hanpumep, pe3anHoBas CMeCh
0 HACTOSALIEMY H300PETEeHHIO MOXKET MPEACTaBIsATh COOOH pPE3UHOBYIO CMECh, COAEPIKALIYIO
coenunenue popmyiner I, B koTopom oba Ri u Rz mpencraBnsior coOol METHIIBHBIE TPYIbBI, U
HeoOs13aTebHbIE TOMOJHUTENBHBIE 3aMEeUTUTENN CcTapeHus. Komm4ecTBO 3aMemuTeNns CTapeHHs
WJIM KOMIO3UIIMH 3aMeJIUTENIeH CTAapEeHUsl B PE3NHOBOM CMECH SIBJISIETCSI TAKUM, KaK OMHCAHO BBILIIE.
Kak mpaBmio, pe3nHoBasi cMeCb MOXKET TaKKe COAEP>KaTh AMEHOBBIM 3JIACTOMEp, YCHIIHBAIOIINI
HAIOJHUTENb W CLIMBAIOIIUN areHT.

JIMeHOBBIH 37acTOMEep OTHOCHTCS K 3JIaCTOMEPY, MOHOMEpPBI KOTOPOrO COAEpIKaT AUEHBI, U
OpUMeEpPbl JAWEHOBOrO 3JacTOMEpa BKIIOYAIOT OyTajueH M Hu30mpeH. J[MeHOBbIE 3JacTOMEpSI,
MOAXOSIIINE IJIsl TPUMEHEHHS B HACTOSIIEM H300PETEHUH, MOTYT ObITh Pa3JIMUHBIMU H3BECTHBIMH
B JaHHOW OO0NacTH TEXHUKH [AUEHOBBIMH 3JIaCTOMEpPAMH, BKJIOYas, HO HE OrPaHHYUBasICh
yKkasaHHbIMH, HaTypaibHbii kayuyk (HK), Oyramuenomsii kayuyk (BK), usonmpeHOBBIN Kayuyk,
ctupon-OyranuenoBbiii kayuyk (SBR), xmopomnpenoBsiii kayuyk (CR), HETpuiI-OyTanueHOBBIH
kayuyk (HBK), comonumep wusomnpeHa/OyTramueHa, COMOJIMMED H3OMPEHA/CTUPOSIA, COMOIUMED
u3onpeHa/OyraaueHa/CTupoia ¥ T.J. B HEKOTOPbIX BOIUIOIIEHHSX PE3MHOBOHW CMECH IO
HACTOSALIEMY H300PETEHUIO TUEHOBBIH JIACTOMEDP COCTOMT M3 HATYPAJILHOTO Kay4yyka (TaKOro Kak
SCRS) u OyragmenoBoro kayuyka (takoro kak BRO9000), mpuueM MaccoBOoe OTHOLIEHHE
HATYpaJbHOrO Kaydyka K OyTagHeHOBOMY KaydyKy HaxXOOWUTCs B auamasoHe ot 1:9 mo 9:1,
Hanpumep, ot 2:8 10 8:2, ot 3:7 1o 7:3, o1 4:6 no 6:4 wym 1:1.

CoenuHeHne, TMpeACTaBNISIONIeE COOOW 3aMeIHTENb CTAPEHHs, W KOMIIO3HMLHUS IO
HACTOAIIEMY H300PETEHHIO TMOJIE3HBI HE TOJILKO B PE3WHOBOW CMECH Ha OCHOBE HEHOBOTO
aJacToMepa, HO TAaKKe APYTHMX THIIOB 3JIaCTOMEPOB, TAKUX KaK HEIHEHOBBIE 3JIACTOMEpHI H
TepMoruiacThl. CenuaiucT B JaHHOW 001aCTH TEXHUKHU OyIeT CrocoOeH peryInpoBaTh KOJHYECTBO
COEIMHEHUs] WJIH KOMIIO3ULUU MO HACTOSIUEMY H300PETEHHIO B APYTHX THIAX 3JIACTOMEPHBIX

KOMITO3UIIMIA [T TOCTHKEHHUSI TEX JK€ ONaronpusTHhIX 3(HPEKTOR.
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B pesuHOBOIi cMecH TO HACTOsAIEMY H300pereHnto, B pacuere Ha 100 mac. yacrei

JTUEHOBOTO 3JIaCTOMEpa, 3aMeUTHTENb CTapeHUst OOBIYHO MPUCYTCTBYET B Koimdectse 0,5-5,0 mac.
yactert, Hampumep, 0,5-3,5 mac. gacreit, 0,5-3,0 mac. gacreit, 1,0-3,5 mac. gacreit, 1,0-3,0 mac.
qacreit, 2,0-3,5 mac. yacreit nnum 2,0-3,0 Mmac. yacTei.

Pe3nHOBast cMeCh O HACTOSIIEMY H300PETEHHIO MOXKET TAK)Ke COEPKaTh APYrue OObIUHbIE
KOMIIOHEHTHI, BKJIIOUasi, 0€3 OrpaHHYeHHs], HAOJIHUTENN, BCIOMOTaTeIbHbIE JOOABKH, CIIUBAIOLIHE
areHTel M MPOMOTOPBI, HPHU O3TOM KOJHUYECTBO HAMOJHUTENEH, BCIOMOraTeIbHBIX HO0OABOK,
CIIMBAIOLIUX AreHTOB M IPOMOTOPOB MOXKET OBbITh OOBIYHBIM H3BECTHBIM B JAaHHOH o00OjacTtu
TEXHUKH.

YcunuBaroLie HamoJHUTEIH MOTYT MIPEACTABIATE COOOH YIIIEPOaHYIO CaKy, OKCHI THTAHA,
OKCHJl MarHus, KapOOHAT KaJbLUs, KapOOHAT MArHusi, TUAPOKCU] ATFOMUHHUSI, THIPOKCH MarHHUs,
INIMHY 1 TajbK. Kak npaBuiio, yCHUJIMBAIOIIMM HaNOJIHUTENb UCIONIB3YIOT B KoaudecTtse 40-60 mac.
yacreit Ha 100 mac. yacrell IUEHOBOrO 3JIaCTOMepa.

Bcnomorarenbable 00aBKH MOTYT MPEACTABJIATE COOOM MSATYUTENH Ui YIIyYLISHUS
00pabaTeIBAEMOCTH PE3UHOBBIX M3JENUIl. MArduTeNd BKIIOYAIOT He(TSIHbIE MITYUTENH, TAKHE KaK
TEXHOJIOTMYECKOE Maciyio, CMa3Ky, napaduH, >kuakuii mapaduH, HepTIHOH acanbT U Ba3esHH,
MSATYUTENH, TPEACTABIIAIONE COOO0I JKUPHBIE Maciia, TAKHe KaK KaCTOPOBOE MACIO, JIbHSIHOE Macio,
parcoBoe Maciio U KOKOCOBOE MAciiO, BOCK, TaKOW KakK IMYEHHBbIH BOCK, KapHAyOCKHil BOCK H
JIAHOJIMH;, TAJUIOBOE MACJIO; JIMHOJEBYIO KHCIIOTY, MaJbMOBYIO KHCIIOTY; CTEAPUHOBYIO KUCIOTY U
JIAyPUHOBYIO KUCJIOTY. Bemomorarenbabie JOOABKH TakKe MOTYT MPEACTaBIISITh COOON aKTHBATOPBI,
Takhe KaK OKCHJ LIMHKA, KOTOPbIE MOTYT YBEJIHMYHBATh CKOPOCTb BYJKAHH3AIUU H YJIy4IIaTh
TEIJIONPOBOIHOCTb, HM3HOCOCTOMKOCTH M CONPOTHUBIIEHWE pe3uHbl pazaupy. Kak mpasuio,
BCIIOMOraTejbHble TOOABKH HCIONB3YIOT B KosimdectBe S5-15 mac. yacreit Ha 100 mac. uacreit
IUEHOBOTO KaydyKa, HalpuMep, OKCHJ LHWHKAa B KoJudecTBe 2-8 Mac. HacTeil U CTEapuHOBYIO
KHCJIOTY B KoJinuecTse 1-4 mac. yacreil.

CLIMBarOIIUM areHTOM MOJXKET ObITh cepa. Kak mpaBuIiO, CIIWBAIOLIHIA areHT UCIOJNB3YIOT B
konmuectse 1-3 mac. yacrei Ha 100 Mac. yacTel TUEHOBOTO A1acTOMEpA.

IIpoMOTOpbI OOBIYHO TMPEACTABISIFOT COOOW YCKOPHTENW BYJIKAHWU3ALWHU, BKJIOYAs IO
MeHbIIIel Mepe OIMH U3 YCKOPUTENel BYJIKAHU3aLUK Ha OCHOBE CyJib(hOHAMHUIA, THA30Ja, THypama,
THOMOYEBHHBI, T'YaHHJWHA, OUTHOKapOaMarta, ajbJAUMHHA, ajbJErHa-aMMHAKa, UMHAA30JMHA H

KCAaHTAHOBOM KHCJIOTHl. Hampumep, mpoOMOTOp MOMKET MpencTaBisTh coboit N-Tper-OyTui-2-
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6enszoruazoncynspenamuna (NS). Kak npaBuino, mpomorop ucnonb3yrot B konudectse 0,5-1,5 mac.

yactert Ha 100 mac. vacTel qUEHOBOTO 3JIaCTOMEPA.

Kpome Toro, mpu HeoOXOOMMOCTH, B PE3MHOBOW CMECH IO HACTOSINEMY H300PETEHHIO
MOKeT OBITh MCIOJIB30BaH Iulactu(ukatop, Hampumep, auMermidrarar (DMP), austundranar
(DEP), mubyrundranar (DBP), murentundramar (DHP), muoktundramar (DOP), mu-
nzoHonmwndranar  (DINP), mu-uzomenmndranmar (DIDP), Oyrunbensundramar  (BBP),
mnaypwipranar (DWP) wu  munuknorexkcundramar (DCHP). KommuecTBO HCmOnb3yeMoro
niactuukaropa OOBIYHO M3BECTHO B YPOBHE TEXHHKH, Hampumep, mpumepro ot 0,1 mo 30 mac.
yacteit Ha 100 mac. yacTell qUEHOBOrO 3J1aCTOMEpA.

Pe3nHOBOE W3menne MO HACTOSINEMY H300PETEHHIO MOKET OBITh IMOJYYE€HO OOBIYHBIMHU
crocobaMu, TaKUMH KakK JBYXCTYIIEHYATHIN IMPOLECC CMeLInBaHus. B 3TOM mpouecce cMelnBanue
NEepBOI CTAaMK BBINOJHSIOT BO BHYTPEHHEM CMeCHTelNe, Iie IUEHOBBIHN 3J1aCTOMep, YCHIMBAIOLIHI
HAIOJIHUTENb, BCIIOMOTATENIbHYIO NOOAaBKY U 3aMEJIMTENb CTAPEHHS CMEIIHUBAIOT M BBIIPYIKAIOT
pesuny npu temmnepatype 110°C wmm Bbeine, Hanpumep, 130°C. CmemmBanue BTOpPOW CTaauu
IPOBOJSAT B MEJbHHUIE OTKPBITOIO THUIIA, I7l€ PE3MHOBYIO CMECh C IMEPBOM CTAagUuU CMELIMBAIOT C
Cepol M MPOMOTOPOM, U BBITPYKAIOT JHUCT mpu Temmepatype 110°C umu vuxe, Hanpumep, 70°C.
Temneparypa Bynkanusauu (oTBepkaenus) cocrasiser 130°C-200°C, nanpumep, 145°C. Bpems
BYJIKAHM3ALMKA 3aBHCUT OT TEMIIEPATYpbl, CHCTEMBbl W [JAWHAMHKH BYJKAHH3aUUH U OOBIYHO
cocrasyser 15-60 munyT, HanpuMmep, 30 MUHYT.

OOblMHO B TpoOIlecCE MPOW3BOJACTBA IHEHOBBIA 3JIACTOMEP CHavaja [J00aBJSIFOT B
TEPMOMEXaHUYECKHIl CMECHTENb, TAaKOW KaKk BHYTpeHHUH cmecutens. llocne 3amemmBaHus B
TeUYeHHEe HEKOTOPOr0 BPEMEHH K AHEHOBOMY 3JIACTOMEPY M00ABJISIOT YCHJIMBAOLINI HATIOJHHUTEb,
BCIIOMOTaTEIbHYIO T00ABKY U 3aMeINTEb CTAPEHHs], H CMECh MPOIOIKAIOT 3aMEINBATh 10 TeX
Mop, MOKa CMeCh HE CTaHeT ONHOPOAHOW. Y CHJIMBAKOIIMI HANOJIHHUTENb, BCIIOMOTraTElbHYIO
no0aBKy M 3aMEUIUTENb CTApPeHHs MOXKHO MOOABJISATH MOPUUSAMH. Temmepatypy BO BpeMms
3aMemmuBanns peryiupyrotr 1o temneparypsl ot 110°C no 190°C u npennoururensao ot 150°C no
160°C. 3arem cmeck oxnaxaaoT 10 100°C wnu Hioke. 3aTeM B cMeCh MOOABISIOT CLUIMBAIOLIHIA
areHT W MPOMOTOP W MPOBOAAT BTOPOE 3aMEIIMBAHHE, BO BpPEMs KOTOPOrO TeMIIepaTypy
perymupyior mo 110°C wmm  Hwxe. HakoHen, npoBOAST BYJNIKAaHU3ALUHMIO W IMOJYYalOT
BYJIKAHU3HPOBAHHYIO pe3nHy. HeoOs13aTebHO pe3nHOBAasi CMECh, MOJIyUYEHHAsl My TeM 3aMeLIHBaHHUS,

nepe ByJIKaHU3AIMER MOXKET ObITh MOIBEPrHYTA KaJaHAPOBAHHIO.

3AMEHSIIOIIWM JIUCT
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B wmacroaimem 11306]JB'T8HHM TAKMNEC NPCALONKERD PCINHOBOC H3ACNMHE, NMONYYLHHOE NMYTCM

NPUMEHEHHS PE3MHOBON CMECH MO HACTOAUIEMY H30OPETEHHIO B KAYECTBE KOMMOHEHTA PE3MHLL
Hanpumep, pesuHOBOE w3henue MOXKET NPEACTaBsTsE CODOH WWIMHY, pPEIMHOBYIO Kafowy,
YIUIOTHHTENBHYKD MOOCY, 3BYKOM3OMALHOHHYID MaHenb WIH aMOpPTU3MPYIOUlyd npoknianky. B
HEKOTOPBIX BOMNOLICHHAX HACTOAILErG H300pereHus pPe3nHOBOS 3nenne npeacrasnser cobo
NPOTEKTOP, SICHTOUHBIM C10f H OOKOBUHY WINHBEL. B xadecTBe NEHTOMHOrO CIOS LIHHLI PE3UHOBOE
H3TIENHE TAIOKE MOXET COMepsKaTh YCHJMBAIOUIAH MaTepHas, 0OBIYHO HCMONMbL3yeMbli B YPOBHE
TEXHHKH, B JIOMOJHEHWE K PE3WHOBOH CMECH no HacrosweMy wuzobpereduto. B Hacroduem
H300peTeHHH Takke TpeaIokKeH Crnocod npHMeHeHHs pPe3HHOBOH CMeCH N0 HAaCTOSIIEMY
HM300pETEeHHIO ZUTS MONYUYEHHS Pe3HHOBBIX H3JENHIA HITH LLHH C BOCCTAHOBIEHHBIM NPOTEKTOPOM.

B HacTosimem u300peTeHHH TaKoKe NMpeanokKeH crnocod npuMeHeHHs 3aMeITHTENs CTapeHus
MO HACTOALIEMY H30OPETEHHIO ANA MOBHIIEHHA CTOHKOCTH PE3WHEl HIM PE3HHOBOIC H3JemmMa K
obecUBeUHBAHHIO BHEUIHETO BHAA. B YacTHOCTH, B HACTOALEM H300pETEHHH NpealoKeH cnocod
npUMeHeHHsT coefliHeHns GopMynsl | Ans MOBsILDEHHA CTOHKOCTH PE3WHBI HIH PEe3HHOBOrO
H3MeNHd K 00eclBeUHBAHHEK) BHELIHEro BHIA HITH VIS IPHIOTOBIEAHS KOMIIQ3HLHH 3aMeHTene
CTapeHHs [ [OBLILUEHHS CTOWKOCTH PEe3HHEl HIIM PE3MHOBOrO H3Aenusa K obecusedHBaHHIO

eHelHero enza. Coennnenne GopMyisl | nMeeT Crieayloutyo CTpyKTYpY:
R, R;

I,

B koTopoil R ¥ Rz gBISIFOTCH OMMHAKOBLIMH MIH PA3HBLIMH, TIPH 3TOM KOKIBIA HE3aBHCHMO
ewOpan w3 C1-C12 anknna u C3-C8 uuknoankuna.

B nexoroprix BomnoweHusix Hactosnuero wiobpereHus Ry mpexcraBnser cotoi (C1-C8
ankun wnn C3-Cé6 nuxnoankun u npegnourutenbio C1-C6 ankun unn C3-C6 uuxnoankun, B
HEKOTOPLIX BOMIOUIEHHAX Hacroamero nsobperenns Ry npeacrtasnser codoii mernn, 3T,
1300yTHA MK LUMKIOTEKCHN,

B HexoTopelx Bonnowennax Hacroswero mszobperenns R: npeacrasnser cobor C1-C12
ankun uau C3-C6 uuknoankun, B HEKOTOPHIN BONNOWEHHAX HACTOAWEro usodperenus Rz
npeacragnser coboil Mervs, stumn, 1, 3-mumernndyrun, 1, 4-aumerthnamun, oxTHn, l-mMernn-6-

ATHAOKTHN HIIH LAKJIOreKCcn.,
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B HexoTOpBIX BOMIOIIEHUSIX HAcTOsIEro u3ooperenust oba Ri u Ry mpencrasnsiror coboit

metnn B ¢opmyne I, mpu stoM coemuHeHme dopmynsl I mcmoms3yoT camo mo cebe miIM B
KOMIIO3ULIMM 3aMeJIuTeell CTapeHusl IUIsl IMOBBILIEHUS CTOWKOCTH PE3UHBbl WM PE3MHOBOTO
u3nenus K 00eCIBEYMBAHUIO BHEITHETO BU/IA.

B HEKOTOpPBIX BOIUIOIIEHUSIX HACTOSINEro H300pETeHHs KaydyK MpPEeACTaBiIseT CoOOMH
HATYPAJIbHBINA Kay4yK, OyTaaueHOBbII Kay4uyK UiTH 00a.

Hacrostmee nzo0perenne AOMOIHUTENBPHO MPOWLIIOCTPHPOBAHO CIEAYIOIUMH IPUMEPaMH,
KOTOpBIE€ MPEACTABJIEHBI JIMIIb B HEISIX WUIOCTPALMU M HE OTPAHUYHBAIOT OOBEM HACTOSIIErO
nzobperenust. Ecmum He yka3aHO HMHOe, cOCOOBI M MaTepHAJbI, HCIOJB3YeMble B CIENYIOLINX

npumMepax, ssBJIsSIIOTCA OOBIUHBIMH B I[aHHOﬁ 00JIACTH TEXHUKH.

IIpumep npuroroBiaeHus

Coenunenne popmyssl I mo HacTosIeEMy H300PETEHHIO MOIYUAIOT CIOCOOOM, PACKPHITHIM B
CN106608827A (coorBerctByer myOmukaiuu nareHTHO# 3asBku CIIIA No. US2018/0237376A1
Guo et al., onybnukoanHoi 23.08.2018), koTOpast BO BCeil MOJIHOTE BKJIIOYEHA B JAHHYIO 3asBKY
nocpenctsoM cceuikd. Hampumep, ¢ otceuikoit Ha nmpumep 1 B CN106608827A, 3amemnmurtens
CTapeHHs MO HacTosIieMy H300peTeHnio, B KoTtopoM Ri mpencraenser coboit metun u Ro
MPENCTaBIIIET COOOM ATHII, MOJIYYarOT MyTeM B3auMomaencTBust N-(eHus-n-QpeHunieH maMmuta ¢ 2-
METHJI-3-3THJIUKJIOT€KCAHOHOM B MPHUCYTCTBHU aKIENTOPa BOAOPOIA, 2-METUJI-3-3TUI(PEHOoIa |
karaymu3atopa. Coneprkanue npoaykra, N-(2-metuin-3-3tundenmn)-N'-penun-1,4-pennneninammna,
cocrasiisier 78,5 %, u BeIxon cocrasisier 85,8 %. 3amemuTenu cTapeHHs B CISAYIOLINX TPHMepax
NOJIy4alOT TeM JKe CHocoOOM, 3a HCKJIIOYEHHEM TOrO, YTO HCHOJB3YIOT — pa3jIMyHbIe
COOTBETCTBYIOIINE 3aMeleHHbIe IUKIOT€KCAHOHBI.

ITpumep 1: I[IpuroToBnenne pe3nHOBLIX cMecei

Heenanuate (12) KOMMO3UIMI HAa OCHOBE HATYPaJbHOrO M OyTaJHEHOBOTO Kaydyka,
nponymepoBanubsie o C-1 no C-12, mony4aroT B COOTBETCTBHU C COCTABAMH, MPHUBEIEHHBIMU B
tabsuie 1.

Tabmna 1: CocraBbl pe3sHHOBBIX cMecel (B Mac. H4acTsIX)

Kommnozums No. C-1 |C2 |IC3 |C4 |C5 [C6 |C-7 |C-8 |C-9 |C-10|C-11]C-12

3AMEHSIIOIIWM JIUCT



HK{SCR3) 30 (30 3D 30 (30 |30 (50 (30 |50 |30 |30 |50
BRY00O 50 |30 (50 |30 |30 |30 |50 |50 (50 |50 |30 (50
Yrrepoadas caxa N350 |50 |30 |50 [5S00 |50 (500 (50 [50 |50 (30 |50 (50
6PPD a0 25 o s ho fos o oz ho 17 Jo o
IPPD 0 ] 0 ¢ [0 0 0 0 0 0 3.0 (L5
Javeamens crapeHus nofl) 03 |0 113 20 123 (3.0 [03 |10 (L7 |0 1.5
HACTOALIICMY 31300pCTCHUIO

OkcHa LHHKA 50 5.0 5.0 [5.0 [5.0 |50 |50 [5.0 (5.0 |50 [5.0 |30
Creapunosan kKucnoTa 20 (20 (20 (20 120 (20 120 120 (20 (20 (20 |20
cepa L3 (LS (15 LS (LS |15 1S LS |13 |15 |15 (L3
nposoTop NS 08 |08 (0.8 |08 |08 (08 (08 |08 (0.8 (0.8 |08 (0.8

Pesunopas cmecs C-1 npeacrasnser coboit obpaseu cpasnenns, coaepkaupii Tonsko 6PPD
BE KAuECTBE 3aMEANMTENA crapedus; pesunoeas cmece C-11 npeacraenser coboit obpaseu
cpasHenus, cogepxamuii Tonbko IPPD B kauecTse 3aMeaMTENS CTAPEHNA, H PE3MHOBLIE CMECH OT
C-2 no C-10 u C12 conepar 3aMeanuTeNH CTAPEHHS N0 HACTOALEMY H30DPETEHUID.

B C-2, C-3 u C-12 3amenamiTent CTapeHHs MO HACTOALIEMY H300pEeTEHHIQ NMpPeaCTABJAeT
coboli N-(2.3-numernndenun)-N'-dpenun-1 4-pennnengnamun, rae oba Ry u Rz npencrasnswor

€000 METHIT, KAK YKA3aHO HIDKE:

B C-4 zamemnurens crapeHAs N0 HACTOALIEMY H300peTEHHIO TipencraBaser cobon N-(2-
meTna-3-stundennn}-N'-pennn-1 4-gpenunenmamun, rae Ry npeacraenzer coboii merna u Rz

O PEenCTABNSET COOOM T, KAK YKAZAHO HHIKE:

Ormmly

B (-3 saMemnutens crapeHMs MO HACTOALIEMY HM300peTeHUIC mpeacTaBnser codoi N-(2-

gTOp-0yTha-3-unknorexcungennn)-N'-dpennn-1,4-bennnenmamnn, rae Ry npeacrasaser coboii

IAMEHSMOIHIE IMCT
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u300yTin u Ra npeacrasnser cobol LMKAOTEKCHN, KAK YKA3AHO HUKE!

5\

B C-6 samepnurens crapeHus no Hacrosiwemy u3obperennio npeacrasnser codoin N-[2-
3tan-3-(1,4-qumernnnestun)bennn]-N-penun-1,4-bennnenpuamun, rae R npeacrasnaer coboii

»THN 1 Rz npencrasnser coboli 1,4-qHMETHNNEHTHN, KaK YKa3aHO HIHXKeE:

OOy T

B C-7 sameanutens CTapeHds nO HACTOAWEMY M300PETEHMIO npeacrasmser coboi N-(2-
uuknorexcun-3-okrundennn)-N'-bennn-1,4-besnnenauamun, rae Ry npencraenaer  coboi

unknorexkcHn ut Rz npencraensier coboii OKkTHA, Kak YKa3aHO HHIKE:

Oy

B C-8 zamennurens crapenusa no Hacrosulemy W3oOperenne npeacrasiser coboi N-(2-
arin-3-unknorexcundenun)-N'-dbenun-1,4-penunengnamun, rae Ry npeacrasnser codoii arun u Rz

NpencTasaser cOO0H UHMKNOrEKCHN, KAK YKA3aHO HHNKE!

@w@&g}

B (-9 3aMennurtens crapeHid nMo HACTOAINEMY H30OpeTeHHIO mpencraBnseT coOoid N-[2-
mernn-3-(1,3-aumerundytunypennn]-N'-dpenun-1 4-beunnen auamuy, rae Ry npeacraenser coboit

merun u Ry opeacraenzaer coboii |,3-aumernnbythn, kak yka3saHO HUKeE:

IAMEHSMOIHIE IMCT
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B C-10 3amennuTent crapeHus MO HACTOSLIEMY H300peTeHHIO npeacraraser codoil N-[2-
metun-3-(1-metun-6-arunoxrun)penun|-N'-pennn-1,4-gpenunenguaMud, rme R npeacraenser

codoii MmeThn H R; opencrapnser coboil 1-MeTHN-0-3THIOKTHN, KAK VKA3AHO HHKE:

OmOwls T

Bce pe3nHOBbIS CMECH ITONIYHAIOT C OMOULBIO CIEAYIOIMX CTAN.

1. Jdnenosnie 3nacromeps (Harypanssbii kaysyk HK n Oyraguesoswniii kayuyk BRO00OO)
OOOABNSAKOT BO BHYTPEHHMI CMecHTenbs AN HAYANBHOrO 3amemnBaHus. Ilocme 3aMelmrHBapHs B
TeueHHe HEKOTOPOro BPEMEHH MOPLHAMH A0DABNSIOT YCHIHBAIOIUA HAMOJHUTENL (YIIepomHYIO
camy N550), senomorarensHsle gobasku (Zn() M CTeapHHOBYKQ KHCIOTY) H 3aMeINHTENH CTAPEHHS
(6PPD, IPPD, saMenATeNh CTApPEHHS NQ HACTOSINEMY H300pPETEHHIO MJH MX COUETAHHE) H
NPOACIDKAKOT 3aMEIIHBAHHE A0 TeX MOp, MOKA CMECh HE CTAHET OAHOPOAHON NMPH PEeryJIHpOBAHHH
TemnepaTypsl Ha ypoBHE 0T 150°C zo 160°C,

2. B emeck oxnaxaarot Ao 100°C amu Hidke, 3aTeM J00aBASKOT CIUMBAIWYHK) CHCTEMY
(cepy u npomorop NS) ¢ nocneayrolEM nepeMelIHBAaHNEM BCEH CMECH MPH PErynHpoOBAHHH
Temneparype! Ha yposre 110°C niu Hixe,

3. Ilony4yeHHYIO Pe3HHOBYK) CMECh MOMABEPraloT KanaHApoBaHHIO B dopme nucra (2-3 mm
TONMUMHOK) B OnpeRenatoT PrINKO-XMMUYECKHE CBOHCTBA Nepef ByakaHu3auueii.

4. Pe3uHOBYIO CMECh BYNKAHUIUPYIOT npu Temneparype 145°C e tedenne 30 muuyr.
OnpenensroT  MexaHuueckue CBOMCTEA ® cBOliCTBA CTApeHWs pE3MHOBOH  CMecH  1oche
BYJKAHH3ALHN.

Mpumep 2. Ucnsrranue cBOHCTE pezrHbl

Cpoiicrea pEe3HHOBBIX CMECEH B npuMmepe | ONpeaenstoT Nepea ByhxaHusaumell B

cooreercienn ¢ GB/T 16584-1996 “Rubber — Measurement of Vulcanmization Charactenistics With

JAMEHSIO LW NCT
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Rotorless Curemeters” [«Pesuna. Omnpenenenne XapaKTePUCTHK BYJIKAHU3ALMUH C MOMOIIBIO

0e3pOTOPHBIX YCTPOWCTB AJisi ONMpEAeSieHHs] TOYKH OTBEepPIKIeHUs»]. BylkaHU3UpOBaHHBIE PE3HHBI,
MOJly4YeHHbIe B TpuUMepe 1, WCOBITHIBAIOT B HCIBITAHUH HA CTapeHHE TOPSYMM BO3IYXOM B
cootBerctBuu ¢ GB/T 3512-2014 “Rubber, vulcanized or thermoplastic—accelerated aging and heat
resistance tests—air oven method” [«Pe3uHa, ByJIKaHW3UPOBAHHAS WJIM TEPMOIUIACTHYHAS.
HcnbiTanust Ha YCKOPEHHOE CTapeHre U TepMOCTONHKOCTh. Criocod BO3AyIIHOM neuny]. Pesynbrath
WCHBITAHUN CBOWCTB PE3WHOBBIX CMECEH 10 BYJIKAHW3aLHNU U BYJKAHU3UPOBAHHOM PE3WHBI 0 U
NOCJIe CTapeHusl MOKa3aHbl B Tabmmie 2.

Tabnuua 2: Pe3yabpTaTel HCIBITAHUI CBOWCTB PE3HHBI

Kommozmmst No. C-1 |C2 |C3 |C4 |C5 |C6 |C-7 |C-8 |C-9 [C-10|C-11 |C-12

CsolicTBa nepe 1 ByIKaHH3aLHEH

£10(vmH) 7.12 17,01 16,89 [7.65 [7.34 [7.44 [7.76 (8,02 [7.94 [7.54 [7.38 [7.24

£90(vmH) 13,96]14,22[14,09(15,3914.68[14,52(15.32[15,5415.41]14.67[14,38[ 15,01

CeolicTBa NOCTIE BYJIKAHU3ALMH ICPE CTAPCHUEM

MA 100 (MI1a) 21 3 P2 P2 3 23 2 2 2 k2 k3 |2

MA300 (MIla) 93 [9.8 [08 [97 [o.6 [o.8

2

8 07 [08 9.7 lo.6 [o5 Jos

YnnuHeHue npu paspeise, % (476 440 (443 (456 [465 |456 |463 |454 |452 |468 |455 |46l

[lpourocts mpu pactmxemmm|17.4 16,8 17,0 [17.3 [17.5 [16,9 [17.8 [17.2 [16.8 [17.3 [17.1 [17.7
(MIla)

CroiicTBa nocnie By akaHuzaipuy v nocie crapenus (100°C, 72 waca)

YnnuHenue npu paspeise, % (387 |376 (365 (393 (377 |384 |395 |357 |360 |387 |366 |361

Tpourocts mpu pactmxemmm|15,0 15,2 15,0 [15.6 [15,1 [15.3 [15.8 14,7 [14.9 [15.4 [15.1 [15.0
(Mlla)

B npumepe 2 nokazaHo, YTO MEXaHHUECKHE CBONMCTBA PE3UHOBBIX CMECeH, MPUTOTOBICHHBIX
C HCIOJIb30BAHUEM 3aMEJITENEH CTApEHUs MO HACTOSALIEMY H300PETEHHIO, CAaMHUM O cede WK B
komOuHaiuu ¢ 6PPD wu IPPD, ananorudnbl CBOWCTBAM 00OPa3I[OB CPABHEHHS.

IIpumepst 3: McnbiTaHuE Ha BO3AEHCTBHE O30HA

BynkaHusupoBaHHBIE PE3UHBI, IPUTOTOBJIEHHBIE B IpUMepe 1, mMOABEPraoT UCHBITAHUIO HA
CTATUYECKYIO M AMHAMUYECKYHD CTOMKOCTh K O30HY B Kamepe IUIsl MCIBITAHHI HA CTapeHue IMOox

neiicreueM o030HOM B cooresercrBuu ¢ GB/T 11206-2003 “Standard Test Method for Rubber

3AMEHSIIOIIWM JIUCT
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Deterioration — Surface Cracking” [«CtanmapTHbIi CHOCOO HCHBITAHUH pa3pyLIEHUS PE3HHBI.

[TosepxuoctHOe pactpeckuBanue»| u GB/T 13642-2015 “Rubber, Vulcanized or Thermoplastic —
Resistance to Ozone Cracking — Dynamic Strain Testing” [«Pe3una, ByJIKaHH3UPOBaHHAS WJIH
tepmoryiactuyHas. CTONKOCTE K pPacTpPeCKUBAHHUIO TOA JAeicTBueM o030HA. HMcneiTanue Ha
IuHaAMuYecKyto nedopmaruio»]. O0beMHass KOHIEHTpalus 030Ha coctapiser SO pphm (yacreii Ha
100 miH), Temnepatypa cocrasisiet (40+£2)°C, u BnaxkHOCTb coctasisier (50£5)%.

B cratnueckoMm ucmbeITaHUU 00Pa3Ibl PACTATHBAIOT U YUTHHSIOT 10 ONPENEIeHHOH ITHHBI U
BBIZIEP’KUBAIOT TPU ITOH JUIMHE, YTO UMHUTHPYET IIUHBI U JPYTHe PEe3HHOBBIE M3IENHUs, KOTOpBIE
OyaoyT pacTpecKHUBaThCs MOJ AEHCTBHEM O30HA mpu cratuueckod aedopmanuu. Ilpu ucneitanum
yannHenne cocrasisier 20%, mpu 3TOM HCIBITAHHWE MPOBOISIT HENPEPHIBHO B TeUEHHE 72 YacoB.
O06pasubl HAOMIOAAET B OTHOLIEHUN PACTPECKUBAHUS, M PE3YJIbTATHI TOKAa3aHbI B TabsmIe 3.

Tabmuua 3: Pe3ynbrat CTATHYECKOTO HCIIBITAHUSI
Kommogmms  |C-1 |C-2 |C-3 |[C4 |C5 [C6 [C7 [C8 [C9 [C-10 [C-11 |[C-12

PacTpeckuBanue| Her | HeT | HeT | Her | Her | cimabo | cmabo | cxabo | cmabo | Her | cimabo | ciabo

I[lpy OUHAMHYECKOM HCIBITAHHH OOpaslbl HEMPEPHIBHO PACTATHBAIOT, YUIMHSIOT,
OTIIYCKAIOT M PaccialisifoT, YTO MMHUTHPYET LIHHBI BO BpeMsi paOOThI WJIM OPYrHe PE3MHOBBIE
U3JIeNTAs], KOTOPBIE TTOJIBEPTAIOT PACTPECKUBAHHUIO IO AeHCTBUEM O30HA B YCIOBHSIX TUHAMUYECKOMN
nedopmanuu. [Ipu ucneitanuu yunnaenue cocrasiser 10%, yacrora cocrasiser 0,5 ', mpu sTom
UCIBITAHWE TPOBOAST HENPEPHIBHO B TedeHHe 72 dyacoB. OOpasibl HAOMIOMAIOT HA MPEIMET
pacTpeCKHBAHUs, M Pe3yJIbTaThl OKA3aHbI B TaOuIE 4.

Tabmuna 4: PesynbraThl TMHAMUYECKUX HCIIBITAHUI

Kommoszumus  |C-1|C-2 |C3 |C4 [C5 [C6 |C-7 [C8 |C9 |[C-10[C-11 |C-12

PacTpeckuBanme| HeT| Her | HeT | HeT |cmabo | cmabo | cmabo | cmabo | caabo | Her | cmabo | cmabo

B tabnunax 3 u 4 «cnabo» OTHOCHTCS K LIHPHUHE TPELHHBI, KOTopas coctassier 0,1 MM min
MeHee, IPH 3TOM ILUIOTHOCTE TpeluH coctasisieT 10 TpemuH Ha cM uiu MeHblne. HesnauntensHble
TPELIMHBl TPYOHO Pa3IUuYHTh HEBOOPY)KEHHBIM T[JIa30M, OHHM HE€ BIHUSAIOT Ha (HAKTHUYECKOE
W CITOJIb30BAHNE W BHEIITHUNA BH/I.

B npumepe 3 moka3aHO, YTO MpPU CTATHYECKOM HCHBITAHWHA HA pPACTPECKUBAHHUE IIOJ
neiicreuem o3oHa komnosunuu OT C-1 mo C-5 u C-10 He UMEIOT pacTpecKuBaHMs, B TO BpeMs Kak
kommozunuu 0T C-6 mo C-9, C-11 u C-12 umeror cnaboe pacTpeCKHBAaHHE, CTEMEHb KOTOPOIO

pasimyacTcsa, Hu HEOOJIBIIOE MEJIKOE pacTpeCKHBaHHEC. HpI/I JUWHAMHWYCCKOM HCHBITAHUH Ha
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pacTtpeckuBanue mon gedcrBueM o3oHa kommosunuu OT C-1 go C-4 um C-10 He wumeroT

pactpeckuBaHus, B TO Bpemsi kak kommosuiuu ot C-5 mo C-9, C-11 u C-12 umeror crmaboe
pacTpecKHBaHHE, CTENEHb KOTOPOrO pasiHuaeTcs, u HeOONBIIOe MEJIKOe pacTPEeCKUBaHUE.
CrnenmoBatensHO, BCE KOMITO3HIMH AEMOHCTPHUPYIOT CTaTHYECKYIO CTOMKOCTE B OTHOLIEHUH
pacTpeckuBaHUs MOA AEHCTBHEM 030HA B CTENEHH OT XOPOLIeH 0 MPEeBOCXOMHOM, YTO OTpaskaer
TUHAMUYECKYIO CTOMKOCTh B OTHOIIEHUH PACTPECKUBAHUS IO ASHCTBHEM 030HA, 32 HCKIIOYEHHEM
TOro, 4ro kommnoszuuus C-5 uMeeT AMHAMUYECKYIO CTOMKOCTh B OTHOLIEHHH PACTPECKUBAHMS IOJ
IefiCTBHEeM O30HAa, KOTOpas He TaK XOpoIla, KaKk ee CTaTH4ecKas CTOMKOCTh B OTHOLICHHH
pacTpeckuBaHUs O IEHCTBHEM O30Ha.

IIpumep 4: ucnsiTanus Ha Bo3aelcTBue Y D-u3nyyeHus U aTMOChepHbIe BO3ICHCTBHS

BynkaHusupoBaHHbIE PE3UHBI, IPUTOTOBJIEHHBIE B IpUMepe 1, MOABEepraioT UCIBITAHUIO Ha
crapenue non nevctueM Y®-usnydenus cornacHo GB/T 16585-1996 “Rubber, Vulcanized — Test
Method of Resistance to Artificial weathering (Fluorescent UV lamp)” [«BynkanusupoBaHHbie
pesunbl. Crnoco0 WCHBITaHHS HA YCTOWYMBOCTH B OTHOLIEHHWH MCKYCCTBEHHO CO3JaHHBIX
atMocdepubix Bozneiicteuil (Dayopecuentnas YO nammna)»]. Mopens Y®-namnbl npeacrasiser
coboit Tunn Y®A, murHa BOJHBI cocTaBisier 340 HM, MOIMHOCTb u3iydenus cocrasisier 0,98 Br/m?%,
u Temrepatypa skcrnepuMmeHTa cocrapisier 60°C. IIpuMeHSFOT UKITBI, BKJIIOUYAIOLINE BO3ECHCTBUE
Y®-uznyueHusi B TeueHne 4 4acOB M KOHIEHCAIMIO B Te€YeHHEe 4 4YacoB, W 0Opa3ipl HAOJIIOHAIOT
Kakapie 72 yaca. O01ee BpeMst BO3AEHCTBUs cocTaBisieT 288 uacoB U HAOMIOAAIOT 00eCBEUBAHIE
HA MOBEPXHOCTU 00pa3ioB. Pe3ynbTaThl MOKa3aHbI B TAOIHLE 5:

Tabnuua 5: Pe3yspTaTel HCOBITAHUH 10 YCTOWUMBOCTH K Y D-U3TyUeHHIO

Kommosurms Cl|C2|C3|C4|C5|Co|CT7|C8]|CH|C10]|C-11]|C-12
OGecupeunBanue| 4 1 1 0 0 0 0 0 0 1 4 1

Hcneitanust Ha atMocepHble BO3IEHCTBUS COCTOST B pPa3MEIlEHHH BYJIKAHU3HPOBAHHBIX
PE3UH, MOJIyYEHHBIX B puMepe 1, Ha OTKPBITOM Bo3ayxe. Habmonenne npoBoasT Kaskaple 7 qHEH B
oOriel cioxKHOCTH B TeueHue 49 nHel u HaOMIOAAOT 00eciBeUnBaHUE MOBEPXHOCTH. Pe3ynbTaThl
noka3aHsbl B TabJmie 6:

Tabnuua 6: Pe3ysbpTaTel HCnbITaHUS HA aTMOC(hEPHBIE BO3AEHCTBUS
Kommnozurms Cl1|C2|C3|C4]C5|Co6]|CT7|C8]CH|[CI10]|C-11][C-12
Ob6eccupeunBanne| 4 1 1 0 0 0 0 0 0 1 4 1

3AMEHSIIOIIWM JIUCT
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Crenenps obecuBeunBaHus MTOKa3aHa B Tabmmue 7:

Tabauna 7: Onucanue crernesu 00eCHBEUYNBAHUS

Crenenp|Omnicanme
0 Het n3MeHeHM 11BeTa
1 HeGonpimoe obecrBeurBanme HEOOMBIION 00IaCTH, KOTOPOE MOXKHO OOHAPYKHUTh JIUIIb IIPH

TIATCIIbHOM CPAaBHCHUHU

2 He6omnpmoe obecrBeunBanme OONBINON YacTH WIM BCCH 00IaCTH, KOTOPOE MOXKHO JIETKO
0OHAPYKUTH MOCTIC CPABHCHUS

3 CepbesHoe obeciiBeunBanue HeOOIbIION 061aCTH, KOTOPOE MOYKHO OOHAPYKUTh HAIPSIMYIO

CepbesHoe obecLiBeurBaHNE OOMBIIOMN YaCTH WK BCeH 0071aCTH, KOTOPOE MOYKHO OOHApPY>KHUTH
HaPAMYIO
Ilpumep 4 mnokasbiBaeT, 4TO, MO CPaBHEHUIO C PE3UHOBBIMH CMECSIMH CpaBHEHHS,

NOJIY4eHHBIMH IpPH HCIONb30BaHUU TOAbKO 6PPD wmmu IPPD, pesuHoBBIE cMecH, B KOTOPBIX
HCIIOJIB3YIOT 3aMEAIUTENH CTAPEHHUS 110 HACTOSIIeMY H300pETeHHIO CaMHt O ce0e W B COYETAHUH

¢ 6PPD usu IPPD, o6nanator Gosee xoporieii CTORKOCTBIO K 00€CBEUNBAHUIO BHELITHETO BH/IA.

3AMEHSIIOIIWM JIUCT
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®Dopmyiia uzodpeTeHus

1. Coenunenue popmynsr I:
R] R2

I

B KOTOpOoM R 1 Ry SBISIFOTCSI ONMHAKOBBIMU UJTH PA3HBIMU, TIPU STOM KaXKJIbIi HE3aBUCUMO
BeiOpaH u3 C1-C12 ankwmna u C3-C8 umkioankmna; npu 5ToM Ri u Ry He sBISIOTCS MeTHIIOM
OIIHOBPEMEHHO.

2. Coenunenue mo m. 1, B xotopom Ri mpencrasnsier coboit C1-C6 ankun wm C3-C6
LIUKJIOQJTKHL.

3. Coenunenne mo n. 1, B koropoMm R; mpexacrasnsieT coOoit mMeTwi, 3Twi1, U300yTHIT WIH
LIUKJIOTeKCHIL.

4. Coenunenue mo m. 1, B kotopom Ry mpenctasnsier cobort C1-C12 ankun mmu C3-C6
LUKJIOQJIKHIL.

5. Coenunenue 1o 1. 1, B kotopom R, mpenctasnsiet coboii metu, 5Tui, 1,3-1uMeTunoyTu,
1,4-numeTunamMut, OKTHI, 1-MeTUI-0-3TUIOKTUI UJIU LIUKJIOTEKCUJT.

6. Kommnozunust 3aMennuresnieit CTapeHusi, CoaepKaasi:

nepBoe coenuHeHune Gopmyer I:
R, R,

L

B KOTOpoM R 1 Ry ABAAIOTCS OOMHAKOBBIMHU MJIM PA3HBIMHU, IIPU 3TOM KaXKAbli HE3aBUCUMO
BeIOpaH u3 C1-C12 ankuna u C3-C8 uukinoankuia, u

BTOPOI1 3aMeINTENb CTAPEHHsI, KOTOPBIN He SIBJISIETCS IEPBBIM coenruHeHneM ¢popmysl L.

7. KoMIo3unus 3aMeuTeed CTapeHus no M. 6, B KOTOPOH BTOPOU 3aMEITUTENb CTapEHUS
NPEICTaBISET COOON 3aMEINIUTENb CTAPEHHSI 3aTPSI3HSIOLIETO TUTIA.

8. Kommno3uuus 3aMennuresniel CTapeHus no n. 6, B KOTOpOH BTOPON 3aMENIUTENb CTaAPEeHUs
npexacrasisieT codoit 6PPD, IPPD un oba.

9. Komno3uuus 3amMeaIuTesieil crapeHus 1o . 6, B KOTOPOil MacCOBOE OTHOLIEHUE NEPBOTO

COEIMHEHNS KO BTOPOMY 3aMEIJIUTENIO CTAPEHUS HAXOAUTCS B AUana3oHe ot 1:6 10 6:1.
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10. Kommno3uiust 3ameniurenieit crapeHusi mo 1. 6, B kotopoii Ry npeacrasisier coboit C1-C6

ankui uin C3-C6 HUKIOATKUII.

11. Komno3unus 3amennureneii crapeHus o . 6, B kotopoii Ry npencrasnser codoii C1-C12
ankuit win C3-C6 HUKI0aTKUII.

12. KoMmo3uiusi 3aMeJIuTe el CTapeH st Mo 1. 6, B KOTopoi R npencrassier coboi MeTHII,
ST, U300y TUIT T LIMKJIOTE€KCHJI.

13. KoMmno3umust 3aMeIuTe el CTapeHus 1o 1. 6, B KoTopoi R, npencrasisier coboi MeTui,
stun, 1,3-qumerunoytun, 1,4-IuMeTUIaMui, OKTHI, 1-MeTHII-0-3TUIOKTUI WITH LIUKJIOTE€KCHIT.

14. Pe3uHoBasi cMech, coAep kallasi COeIMHEeHne no 1. 1.

15. Pe3unoBas cmech 1o 1. 14, B KOTOPO#1 coeauHeHUe NPUCYTCTBYeET B koiuuecTse 0,5-5,0
Mac. dacteil B pacuere Ha 100 mac. yacTell, COCTaBIAIOLIUX CONEP>KaHUE JUEHOBOIO 3JIACTOMEPA,
COZIEPIKALLErocsl B PE3MHOBOM CMECH.

16. Pe3auHoBasi cMech, coaeprkaiasi KOMIIO3ULIMIO 3aMEIJINTENEH CTapeHusl 1o 1. 6.

17. Pe3unoBoe usgenue, MOJIYYEHHOE C UCIONb30BAHUEM pPE3UHOBOW cMecu IO 1. 14 B
KauyeCcTBE KOMIIOHEHTA PE3HHBI.

18. Pe3aunoBoe u3nenue no m. 17, KoTopoe mpencrapisier coOOH LIMHY, PE3HHOBYIO KaJIolly,
YIUIOTHUTEIBHYIO MOJIOCY, 3ByKOU3OJISIIUOHHYIO TTAHENb WJIK aMOPTU3UPYIOLIYIO POKJIAKY .

19. Ciocob npuMeHeHHsI pe3UHOBOM CMECH IO T1. 14, BKIIIOYAIOIIUI MONyYeHHe Pe3HHOBOIO
U3JIeNUsl UK IIHUH C BOCCTAHOBJICHHBIM MPOTEKTOPOM IPHU UCTIOIb30BAHUU PE3MHOBON CMECH IO II.
14.

20. Cnoco® yaydYIineHus] CTOMKOCTH pPE3WHbI WM PE3UHOBOrO M3JENHs B OTHOIIEHUH
oOeclBEYMBaHUS BHEIIHETO BU/IA, BKIIFOYAOIIHMN MPUMEHEHHE COeAUHEHUsT POpMYJIbI | B pe3nHe uimm

PE€3UHOBOM U3AECJINU:
R, R,

I

2

rae R1 u Ry ssBisitoTCs OAWHAKOBbBIMU UJIK Pa3HbIMU, IIPU 3TOM K&)KHI:;II\/'I HE3aBHCUMO Bbl6paH

n3 C1-C12 ankuna u C3-C8 uukioaikuia.
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