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(57) M300pereHne OTHOCHTCS K TIOJIMMEPHOH KOMIIO3MUMH, cozepxkamei (A) or 60 mo 90 wmac.%

HeanacToMepHoro monmdTuieHa; (B) or 9,0 mo 38 mac.% nsmactomepa; rie KOMIOHEHT (A) wunu
KkoMITOHEHTH! (A) u (B) ObUIM IPUBUTHI KUCIOTHBIM puBHBOYHEIM areHToM (C) B xonmmuectse oT 0,01
1o 3,0 mac.% OT 0o0mIeil Macchl MOIUMEPHOW KOMIO3HIIMU | TJC IMOJUMEpHast KOMITO3HIIAS UMEET JIBa
OT/IEJIbHBIX [TUKA U BIIAJIMHY MEXK/y YKa3aHHBIMH MMKaMU Ha KPUBOH TeJIbIIPOHUKAOLIEH XpoMaTorpaduu
(GPC), u 3Hauenme Z, ompenereHHOE MO IUIOUIANAM HIDKE ABYX MHUKOB KPHUBOW TeIBIPOHUKAIOMICH
xpomatorpaduu (GPC), mo menpieit mepe -0,3, rae 3HaueHue Z onpeneneHo mo Gopmye (1)
Z = s/Abs(B-A) O,

rae Abs(B-A) - abcomrorHoe 3HaueHne (B-A); A - miomans MexXAy KacaTelbHOW, MapauieIbHOW OCH
MW, npoxomsamiei gepe3 logM (Min), u curaamom LS15, ot logM, pasHoro 5,1, mo 3Hauenus logM,
rae LS-curaan sensercs muHMManbHeIM, logM (Min), B mpexenax logM ot 5,1 mo 6; B - mmomanp
MEeXIy KacaTelbHOW, mapamiensHod ocu MW, mpoxomsmeit gepe3 logM (Min), u curramom LS15,
ot logM (Min) 10 TOuYkHW, TZe CHOBa mepecekaercs ¢ LS-curHamoM; M S - HAaKIOH MEXIY ABYMS
MMMKaMH KpUBOH renmpnpoHuKaromeir xpomarorpadru (GPC), onpenenennsrid mpu logM, paBHOM 5,1
u 6, roe KpuBas renbrpoHukatomelr xpomarorpadun (GPC) onpenensercs kak HOpMAJIN30BaHHBIN 10
KOHIIEHTparuu curHai LS15 mo MoneKkymsapHoit Macce CTaHAapTHOH TeIbIIPOHUKAIOIIEH XpoMaTorpapuu
(GPC), nomyuennotit mpu nposenernu GPC-VISC-LS ananusa.

IV . 0v0261C0¢



ITOJIMMEPHA A KOMIIO3ULIMA

Hacrosimmee wn3oOpereHne OTHOCHUTCS K MOJUMEPHOH KOMIIO3ULIUH, MHOTOCIOHHOMY
MOKPBITUIO, COAEPIKALIEMY OAUH CJIOH, COAEPIKALIUN YKA3aHHYIO MOJIMMEPHYI0 KOMIO3ULUIO, U
NPUMEHEHUIO0 YKAa3aHHOW IOJHMMEPHOM KOMIIO3UMLUH B Ka4yeCTBE aJAre3UBHOU IOJIUMEPHON
KOMIIO3ULMM U AJI NOJy4Y€HUs] MHOTOCJIOMHON CTPYKTYyphl, TAKOW KaKk  aATe3UBHBIN CIION
TPEXCIOHHOTO  TOKPBITUS ~ METAIMYECKHX TPyD, ¢  YIy4IIEHHbBIM CONPOTHBICHHUEM
OTCJIAUBAHUIO.

[IPE/IIIECTBVIOILHI YPOBEHb

H3BeCTHO MHOXECTBO NMPUMEHEHUN MHOTOCJIONHBIX CTPYKTYp, COAEpKALIMX N1BA, TPH,
YeTblpe WM OoJiee CJIoeB. B 3THX MHOTOCIOWHBIX CTPYKTypax Pa3jIM4YHble CJIOW Halle BCEro
COCTOSIT M3 PA3JINYHBIX MATEPHUAJTIOB, KOTOPbIE COOTBETCTBEHHO UMEIOT Pa3jIndHble (PU3HIECKHE
Y XMMUYECKHUE CBOICTBA.

B pesynprare 3TO MpUBOAMT K MpoOiieMe, COCTOSIIEH B TOM, YTO COCEIHUE CJIOH HE
CUEIUBIFOTCA APyl € APYIOM MM CLEIUIIOTCS  TOJBKO B  HENOCTATOYHON CTENeHH.
CrnenoBarenbHO, OOLIEM3BECTHO CO3JAHUE MHOTOCIOHHBIX CTPYKTYP C IPOMEXYTOYHBIMH
aATE€3UBHBIMU CJIOSIMU JUIsl YJIYYIIEHHs] AAre3Ud COCEAHMX CJIOEB, COCTOSIIMX W3 Pa3HbIX
MaTepHajoB, U, TAKUM 00pa30oM, IPEAOTBPALIEHUST PACCIOCHHUS.

SpxuM npUMepOM MHOTOCIIONHON CTPYKTYPBI SIBJISIFOTCSI IOKPBITUS [JIs1 METAJUINYECKUX
Tpy0. Kak mpaBuno, Ha Hapy>XHYIO MOBEPXHOCTb METAJUINYECKUX TPYO HAHOCAT TPEXCIOHHOe
IOKPBITHE Ui 3AIIUTHI TPYObl OT MEXaHMUYECKUX NOBPEXIAEHHH M Koppo3uu. TpexcroiiHoe
NOKPBITHE, KAK MPABUJIO, COCTOUT U3 3MOKCUIHOIO CJI0sA, KOTOPBIN MpeAHa3HaueH [JIsl IPOYHOU
anre3ud C BHEINHEW IOBEPXHOCTBIO METAJIMYECKOH CTEHKH TpyOBl, HPOMEXYTOYHOIO
are€3UBHOTO CJIOSI U BHEIIHETO MOJMOJIE(PUHOBOTO 3aIIUTHOTO CJIOSI, KOTOPBIH, KaK MPaBHJIO,
npeAcTaBysieT cOOOi MOJMATUIIEH BBICOKOH TUIOTHOCTH, MOMEPEYHO CIIUTHIN MOJUSTHIICH MU
nonunponwieH. TpexcnoiHas CTPyKTypa [OE€MOHCTPUPYET YJIY4YIIEHHbIE CBOHCTBA IO
CPaBHEHHIO C paHee W3BECTHbIMU OAHOCJIONHBIMU MOKphITUAMH. C OJHON CTOPOHBI,
SMOKCHUJHBIA CJIOM JE€MOHCTPUPYET YIYyYILIEHHOE CLEIUIEHHE C MEeTaUIMYECKON CTEHKOM,
NPEAOTBPALIAET KATOJHOE PACCIOEHHE M O0eCreYrBaeT MeHbIlee MPOHNKHOBEHHE KHCIOPOAA,
TOra KaK C JPYrod CTOPOHBI BHEUIHUN MOJHONES(UHOBBIN 3aIIUTHBIA CJIOH obecrednBaeT
XOPOLIYI0 MEXaHWYECKYIO 3aIUTy U MEHbIlee NMPOHUKHOBEeHHE BOoAbl. OmHAKO BO m30ekaHME
OTCJIOEHHS MTOJINOJIE(PHHOBOIO 3aIIUTHOTO CJIOS M STIOKCHIHOTO CJIOS, KOTOPOE MOKET MPUBECTH
K TIOBPEKICHUI0 MHOTOCJIIOMHOTO IOKPBITHS, HEOOXOAMM aare3WBHBIN CIOH Mexay oOoMMH
CJIOSIMHU.

Anre3uBHbIE KOMIIO3MLIMU M CIIOCOOBI MOJYYEHHs TaKUX aAre3MBHBIX KOMIO3ULIUN

meBectHpl w3 EP 1 316 598 Al. Drta aaresuBHas KOMIO3UIIMS BKJIIOUAET CMECH



HE3JIACTOMEPHOTO MOJIUATHIIEHA, TTOJUMEPHU30BAHHOIO B MPUCYTCTBUU KaTaJU3aTopa C €UHBIM
LIEHTPOM TIOJIMMEPU3ALMN Ha MeTajlle, W 3JacCTOMEpa, B KOTOPOM JHOO HE3JaCTOMEPHBIN
NOJIMSTWIIEH, JHOO CMeCh, IPHUBHUTAs KUCJIOTHBIM TPUBUBOYHBIM areHToM. IlokpbITue,
cozeprKalllee aaAre3uBHbIN CJIOM, COAEPKALIUN YKA3aHHYIO al€3UBHYI KOMITO3ULMIO, OKA3aJI0
XOpOLINE aAre3UBHbIE CBONCTBA B BU/AE XOPOLIErO CONPOTUBIIEHUSI OTCJIAUBAHUIO.

Jnst TpexcnofiHoro nokpeitusg TpyO ISO 21809-1: 2011 ompenensier MUHMMAaJbHbBIE
TpeOOBaHUs MO CONMPOTUBJICHUIO OTciauBaHuto He Mmenee 100 H/cm mpu Ttemnepatype 23 °C
111 IOKPBITUH Kiacca A, He meHee 150 H/cm npu Temneparype 23 © C nist nOKpeITHIA Kitacca B
u He meHee 250 H/cm mpu temneparype 23 © C mist mokpeituii kinacca C, u ve menee 20 H/em
npu temneparype 60 © C mns mokperTuii kyacca A, He meHee 30 H/cm npu temneparype 80 © C
ISl TIOKpBITHH Kiacca B, u He menee 40 H/cm npu temnepatype 90 © C anst mOKpuITHIA Ki1acca
C.

H3MeHeHne TEXHOJOrMH Ha PBIHKE MOKPBITHH JJIs1 METAJUIMYeCKUX TpyO, 0COOEHHO Ha
PBIHKE TIOKPBITHH Uil CTaJbHBIX TPYO, MPOHCXOOUT B CTOPOHY OOJiee BBICOKMX CKOpPOCTEH
NPOM3BOJCTBEHHON JTMHUU U O0JIee TOJICTHIX CTAJIbHBIX TPYO, YTO MPUBOAUT K OOJIee KOPOTKOMY
BPEMEHM BOJSHOIO OXJAXIEHUS M MMeeT TEHJEHLUI OrPaHUYMBAaTh OXJAXKIAOLIYIO
CIOCOOHOCTh, AOCTYIHYIO IUIA TMOKPbITHA. Mcrmonb3yemble B HAcTOsIIEe BpPEMsl aare3MBHBIC
KOMIIO3ULIMM, Takue Kak, Hampumep, onucanHble B EP 1 316 598 Al, pemoHcTpupyroT
qyBCTBUTEJIBHOCTh K 3TUM YCJIOBHSIM U 4aCTO HE COOTBETCTBYIOT TPEOOBAHUSIM CONPOTHUBIICHUS
OTCJIAUBAHMUIO.

CrnenoBaresbHO, MPOIOJDKAET CYLIECTBOBATh MOTPEOHOCTD B AATE3MBHBIX KOMIIO3ULIHSIX,
NOAXOASAIIMX AJIA MHOTOCIOMHBIX CTPYKTYP, TAKMX KaK TPEXCIOWHOE TOKPbITHE IS
METaJUTHYeCKUX TPyO, KOTOpbIE YIYYIIAOT CONMPOTUBIICHHE OTCIAUBAHUIO MOKPBITUH, KOTOPbBIE
UMEIOT OoJiee KOPOTKOE BpeMsi BOASTHOTO OXJIAXKIEHHS.

HeoxxunanHo ObUIO YCTaHOBJIEHO, YTO aAre3WBHBIE KOMIIO3HMLIUHM, COIEpIKAILINE CMeCh
HE3JJACTOMEPHOTO TMOJIMATHIIEHA U 3JIaCTOMepa, KOTopas ObLla TpUBUTA KHUCJIOTHBIM
NPUBHUBOYHBIM areHTOM, IOKAa3aJd JIBa THKAa KPHUBBIX TeNIb-IIPOHUKAOLIEH XpoMaTtorpaduu
(GPC), onpenensieMbie kak HopMann3oBaHHbIA curHai LS 15 uepes logM craHmapTHOH renb-
nponukaromeit xpomarorpadun (GPC), monyuennsix npu nposenenun GPC-VISC-LS ananusa,
IIpU 3TOM BTOPOH NMK BBILIE, Y€M IMEpBbIil MUK, OHU IMOKA3bIBAIOT YJyYIIEHHbIE aJre3UBHBIE
CBOWMCTBA, TakWe€ KakKk AOCTATOYHO BBICOKOE COINPOTUBIIEHHE OTCIAUBAHMIO, TaKXke KOraa
UCTIONIb3YIOTCS B IMOKPBITHAX, KOTOPBIE HMEIOT O0Jiee KOPOTKOE BPEMSI BOASTHOTO OXJIAJKICHHUS.

KPATKOE OIIMCAHUE

Hacrosimee n3o0pereHre OTHOCUTCS K TOJIMMEPHON KOMIO3HULIMH, COEP KAl :

(A) ot 60 no 90 macc.% He’IaCTOMEPHOTO NOJUATUIICHA,



(B) 01 9,0 no 38 macc.% snacromepa,

rae koMmnoHeHT (A) wimu komnoHeHTel (A) u (B) ObuIM IPUBHUTBEI  KUCIOTHBIM
npuBuBouHbIM areHToM (C) B konmuuectse ot 0,01 no 3,0 macc.% ot ol1uel Macchl MOJTMMEPHOI
KOMITO3ULINH, U

r7ie TMOJUMEpHas KOMIIO3MLMA HMeeT JBa OTAENbHBIX IHKAa M BHNAJAMHY MEXIY
YKa3aHHBIMU NHKAaMH Ha KpUBOH renp-nponukaromei xpomarorpapun (GPC), u 3Hauenue Z
OTMpEeNeNieHO MO IUIOIAASIM HHUXKE JBYX MUKOB KPUBOH Telib-TIPOHUKAIOLICH XpoMaTtorpadpuu
(GPC), no menbeii mepe -0,3, rae 3HaueHue Z omnpexneneH no gopmyie (1)

Z = s/Abs(B-A) (D,

rae

Abs(B-A) - abcomoTHoe 3HaueHue (B-A);,

A = myomaae MKy KacaTelbHOW, mapayenbHoit ocu MW, npoxonsmieit yepe3 logM
(Min) u curnan LS15, or logM, pasroro 5,1, no 3Hauenus logM, rame LS-curnan siBusiercs
MHHMMaIbHBIM, logM (Min), B penenax logM ot 5,1 no 6;

B = myomanp Mexkay kKacaTtenbHOW, mapayienbHoit ocu MW, npoxopsimeii yepes logM
(Min) u curnan LS15, ot logM (Min) no To4kH, rae cHOBa nepecekaercs ¢ LS-curnanom; u

S - HAKJIOH MEXAy ABYMs MMKaMU KPHUBOH renb-npoHukaroineii xpomarorpadpun (GPC),
ornpeneneHHbIl nipu logM, paBHoM 5,1 u 6,

rae  KpuBas —renb-lipoHuKaromed  xpomarorpagpum (GPC) ompenensercs  Kak
HOPMaJIM30BaHHbIA MO KOHLEHTpauuu curHaid LS15 1o monekyssipHON Macce CTaHIapTHOMN
reb-niponukaromeii xpomarorpadpun (GPC), nonydennoit npu mnposenennn GPC-VISC-LS
aHaJIN3a.

JIONOJTHUTEIBHO HACTOsIIIee HM300peTeHHe OTHOCHUTCS K MHOTOCIOWHOW CTPYKTYpe,
colep:Kallell OIMH CJIOHM, CcOAep)Kallui YKAa3aHHYK0 BbIIIE WIM HWKE IOJIUMEPHYIO
KOMITO3HULIHIO.

JIOTIOJTHUTEIBHO HACTOsIIIee M300peTEeHHe OTHOCUTCS K NMPUMEHEHUIO YKa3aHHOW BbIIIE
WJIN HIDKE TTIOJIMMEPHONW KOMITO3ULIUH JUJTSI TTOJTY YE€HHSI MHOTOCIIOHHON CTPYKTYPBL.

JIOTIOJTHUTEIBHO HACTOsIIee M300peTeHHe OTHOCUTCS K NMPUMEHEHUIO YKa3aHHOW BBIIIE
WUIH HIDKE TTOJIMMEPHON KOMITO3ULINH B KAYECTBE aATe3UBHON MOJMMEPHON KOMITO3HLIUH.

OIPEJIEJIEHUA

[TonmusTuneH MpPEACTABISET MOJUMEp, TAe MOJISIpPHAs Macca MOHOMEPHBIX €IUHHII
COCTaBJISIET B CymMMe 10 MeHbluel Mepe 50 Mo % 3TUIEHOBBIX MOHOMEPHBIX €IUHUIL OT BCEX
MOHOMEPHBIX €IUHUILL.

Hcnone3yemblii B ONHMCAHUU HACTOSLIEH MATEHTHOW 3asBKU TEPMHUH «TOMOMNOJIHUMEP

OTUJICHA» OTHOCUTCs K MOJHUMEPY, MO CYLCCTBY COCTOALIEMY H3 3TUJICHOBBIX MOHOMECPHBIX



ennHAL. B cBs3U ¢ TpeOOBAaHUSIMU TIPOMBILIJICHHON MOJMMEPU3ALUUA MOXKET OBITh BO3MOKHBIM
colepykaHue B TOMOIIOJIMMEPE STUJIEHA HE3HAUUTEJIbHBIX KOJUYECTB COMOHOMEPHBIX €IUHULL,
KOTOpOE, Kak MpaBujio, cocTaBisitoT MeHee 0,1 mon.%, npennoururenbHo meHee 0,05% momn. %,
HanOonee npeanourutenbHo MeHee 0,01 Mo % romononuMepa 3TUieHa.

Hcnonb3yeMblii B ONMCAaHMM HACTOSLIEH IMATEHTHOH 3adBKU TEPMHUH «COIOJUMED
STUJIEHA» OTHOCUTCS K IMOJUMEpPYy, B Ciy4ae, KOrzaa IMOJUMeEpP IMOJy4eH U3 OSTUIIEHOBBIX
MOHOMEPHBIX €IUHHI] U 10 MEHBIIEH Mepe OaHOro ab(a-oaeuHOBOrO COMOHOMEpa. AJbda-
0JIe()MHOBBIA COMOHOMED TPEAMOUTHUTENILHO BHIOUPAIOT U3 aib(a-o1e(UHOBBIX COMOHOMEPOB C
ot 4 no 12 atomoB yriepona, 6ojiee mpeanoYTUTeNbHO oT 4 1o 10 aToOMOB yriepona u HauboJee
npeanouTuTeNIbHo oT 4 10 8 aromoB yriiepona. Ilogxonsmumu TumamMu anbgha-ojJePUHOBBIX
COMOHOMEpPOB sIBISIIOTCST  1-OyTeH, 1-rekceH, 4-meTwi-1-meHTeH, 1-OKTE€H WM WX CMECH.
IIpennoyTuTeNnbHBIMU SABJISIFOTCS 1-reKCeH U 1-OKTeH.

[Tonmumep, comepxkamuii Oonee ogHON (pakUHM, OTIMYAKOIIMXCS APYr OT Apyra Io
MEHbIIEH Mepe OJHUM CBONCTBOM, TaKUM KakK CPEIHEMAacCOBas MOJIEKYJsIpHAash Macca WIH
COCp)KAHUE COMOHOMEpA, HA3bIBAETCA «MYJIbTUMOAAQIBHBINY. Ecin MyJIbTUMOJAIbHbIN
MOJIUMED COAEPIKUT JBE pasHble (PPaKLMU, OH Ha3bIBACTCS «OMMOIAIBHBIMY H, COOTBETCTBEHHO,
€CJIM OH BKJIFOYAET TPU pa3HbIe (paKiiu, OH HA3bIBAECTCS TPUMONATbHBIMY. PopMa KpUBOI
MOJIEKY JISIPHO-MACCOBOTO paclpeiesieHusi, TO €CThb BHEIIHWH BHUI rpaduka MacCOBOW JOJH
noysmuMepa, Kak (PyHKIUH OT €ro MOJIEKYJSIPHOH MacChl, TAKOTO MYJbTUMOJAIBHOTO MOJIUMEpPA
Oyner moka3bIBaTh 1Ba MM OoJieeé MAaKCUMyMa B 3aBUCUMOCTH OT MOJAJIBHOCTH WJIH, TIO
MeHbLIel Mepe, OyIeT 3aMEeTHO PACLIMPSATHCS 110 CPABHEHUIO C KPUBBIMH OTAENbHBIX (Dpakiuil.

B npoTUBOMONOXKHOCTD MyJBTUMOAAIBHOMY MOJUMEPY, YHUMOJAJIbHBIA MOJUMEP
JOEMOHCTPUPYET TOJBKO OAMH MAaKCHMYM Ha KPUBOH MOJIEKYJISIPHO-MACCOBOTO pacHpeneeHusI.
YHUMOIAIBHBIH TTOJIUMEDP COAEPIKUT TOJIBKO OJHY (PPAKIHIO MMOJMMEPA, KOTOPAst HE OTIIMYAETCSI
M0 CPEAHEMACCOBOM MOJIEKYJISIPHOM MacCe U COMIEPKAaHUKD COMOHOMEpA.

DnacToMep MpencTaBisieT COO0H MONMMEp C BSI3KOYTPYTOCThIO (T.€. KaK BSI3KOCTBIO, TaK
U 3JIACTUYHOCTBIO) M OYEeHb CIA0BIMH MEXKMOJIEKYJIIPHBIMUA CHJIAMH, U, KaK MPABUJIO, HU3KHM
monysiem FOHra u BbICOKOH aedopmareil paspymieHuss IO CPaBHEHUIO C APYyTHMU
MaTepuajiaMi. JIaCTOMEPbl TMPEACTABISIOT aMOpP(HBIE TMOJUMEPBI, TeMIepaTypa KOTOPBIX
MOAEP KUBAETCS BBIIIE UX TEMITEPATYPbI CTEKJIOBAHMUSI.

DnacToMepsl MPENCTaBJSIIOT aMOpP(HbIE TMOJMMEPHI, BBLACPKUBAIOIINE TEMIIEPATYPbI
BBIIII€ TEMITEPATYPbl X CTEKJIOBAHMUSI.

KucnoTHplii  OPUBHUBOUYHBIM ~ AareHT  NPEACTABISIET  KOMIOHEHT,  COAEp Kallui
(YHKIIMOHATBHYIO IPYIIy HAa OCHOBE KUCJIOTBI, KOTOpAasi MPUBUTA K OCHOBHOM LIETH MOJUMEPa.

ITonxopsimue MeTonbl NMPHUBUBKH BKIFOYAIOT XMMUYECKYI 00paboTky, (oroobiydeHue wuimu



BBICOKOOHEPI€TUYECKOE M3JIyueHHE, TIOCPEACTBOM KOTOPOro paauKay o0pa3yercs Ha OCHOBHOM
LIeTY MoJIUMepa. 3aTeM KHCJIOTHBIN MPUBUBOYHBIN areHT BCTYMAET B PEAKLHUIO C PAIHKAJIOM U
oOpa3zyer cBA3b C OCHOBHOW Liembio monuMepa. Haubonee mnpennouTHUTENbHON sBISIETCS
XuMHU4eckas 00padoTka, MHULIMHUPOBAHHAs OPraHUYECKOH MePEeKHCHIO.

OKCTpyAepsl - 3TO TPAHCIOPTHUPOBOYHBIE YCTPOMCTBA, KOTOpPHIE B COOTBETCTBUHU C
NPUHLUIIOM palboThl apXMMeNoBa BHHTA PAaBHOMEPHO INPECCYIOT TBEPIOE BEIECTBO B BS3KHE
Maccel uepe3 (OPMOBOYHOE OTBEPCTHE IMOJ BBICOKUM IABJICHHEM U BBICOKOH TeMIlepaTypoil.
DKCTpyAep Mo CyIIeCTBY COCTOUT M3 Baja ITHEKA, TAK)KE Ha3bIBAEMOTro IHeKOoM. OH HaXOAUTCs
B TaK Ha3bIBAeMOM LMHApe. HOMUHANBHBIA AMaMeTp KaHajla LWIMHAPA PABEH BHELIHEMY
auaMeTpy BHHTAa. Ha HIKHEM KOHLE IIWJIMHIAPA HAXOAHMTCS (POPMOBOYHOE BBINTYCKHOE
OTBEPCTHE, KaK IPaBHJIO, HAa3blBa€MOE TIUIMTOH Marpunbl. Ha HIKHEM KOHIE LWJIMHApA
HAXOIUTCS TPUBON, B OONBLIMHCTBE CIY4YaeB 3JIEKTPOABHUraTelb C PENyKTOPOM (PEmyKTOp
SKCTPyiepa), KOTOPBIH obecrieunBaer BpameHue mHeka. CaMm ITHeK, Kak NMpPaBUIIo, EJUTCS Ha
TPU CEKLMH, KOTOPbIE BBIMOJHSIOT pa3Hble 3a1a4l. B HIOKHEH 4acTH LMIIMHAPA HAXOAUTCS TaK
Ha3plBaeMasi MHTArOINasl CeKUus. B cekumu momaum 3KCTPyAUPYEMBIH MaTepuas IMONAeTCs B
JKCTpyZep depe3 OyHkep («muTaHue»). 3areM CleAyeT CeKIHs MPecCOBaHUs, B KOTOPOU
MaTepHaj TPAHCTIOPTUPYETCS, PACIUIABIIACTCS U YIUIOTHsIeTCs. Jlajee BHU3 MO MOTOKY B CEKLIUH
IPECCOBAaHMUsI MaTe€pHall AOIOJIHHUTEIBHO CIPECCOBBIBAETCSA 3a CUET YMEHBLIEHHOW TIIyOWHBI
pe3pObl IIHEKa W, TakuM 00pa3oM, CO3JaeTcsl AaBleHHe, HEOOXOAUMOE U BBIFPY3KH U3
mexaHu3Ma. HakoHel, BBbIMyCKHast CeKLHs oOecreunBaeT OJHOPOAHBI MOTOK Marepuaa K
IUIUTe MaTpuLlbl. Mcnonp3yemplii B ONMUCAHUU HACTOSALIEH NMAaTEHTHOH 3asBKU TEPMHH «CEKLIMs
LWINHAPAa» OTHOCUTCS K YacTsIM LMJIMHAPA, KOTOPbIE OKPYXKAIOT CEKLUIO IPECCOBAHMS U
CEeKIMIO BBIIPY3KH IIHEKA BBIIIE MO TEXHOJOTUYECKOW JHMHUM OT CEKLMH TMOAA4YH U HIDKE IO
TEXHOJIOTUYECKOH JIMHUU OT IJIMThI MaTpuipl. CeKius HuIMHApa HarpeBaercsi. Harpes cekuuu
LIWIMHAPA MOXXHO HE3aBHCUMO KOHTPOJHMPOBATH B TaK HA3bIBAEMBIX «30HaX KOHTpoyisy. B
HACTOSIIIIEM M300pPETeHHWH TaK Ha3bIBaeMasi «IepBasi 30Ha KOHTPOJS» TPEACTABISIET TEPBYIO
30HY KOHTPOJISI B CEKIMU LWJIMHAPA HUXKE M0 TEXHOJIOTHYECKOH JIMHIM 30HBI OJa4H, B KOTOPOH
Marepuaj, Kak NpaBuio, KommnoHeHTHl (A) w/wm (B) m  HeobOs3arenpHO kommoHeHT (C)
HAYMHAIOT TaBUThCs. ClienoBaTenbHO, TEMIIEPATyPy NEPBOH 30HBI KOHTPOJSI YCTAHABIMBAIOT B
npenenax ot Boie 85°C no 180 °C.

Ecnu sicHO He yka3aHO MHOE, TO Jajiee KOJIMYECTBA MPUBEACHBI B MACCOBBIX MPOLIEHTAX
(macc.%).

OUT'YPA

durypa 1 — cpaBHeHHe KpHUBOIl renb-nponukaromeii xpomarorpagpuu (GPC) Ha rpaduxe

HopMasnmn3oBaHHON koHueHTparuu LS15 no log M Ipumepos CE1, IE1 u IE2.



durypa 2 — nnomanu A u B Ha ykazaHHOH KPHBOI Treb-IIPOHUKAIOIIEH XpoMaTorpapuu
(GPC) Ilpumepa IE1 nns pacuera Z-nokaszarens B ¢popmyJe (I)

ITOAPOBHOE OITMCAHUE

ITonumepHas KOMIO3ULIUSA CONEPKUT:

(A) ot 60 mo 90 macc.%, mpemnourutenbHo OT 65 nmo 85 macc.%, Hambonee
npeanoutuTenbHo ot 70 1o 80 Macce.% He31acTOMEPHOro MONMUATHIIEHA,

(B) or 9,0 no 38 macc.%, mpenmoutrutesbHO OoT 15 mo 35 macc.%, u Haunbonee
npennoutuTensHo oT 20 1o 30 mace.% snacTomepa,;

rre KOMIIOHeHT (A) wiu koMrnoHeHTbl (A) u (B) ObulM NPHUBHUTHI KUCIOTHBIM
npuBnuBouHBbIM areHToM (C) B kommuectse oT 0,01 no 3,0 macc.%, npennoururensHo ot 0,03 1o
1,5 macc.% wu Hambomee mnpenmoururenbHo oT 0,05 mo 1,0 macc.% ot obmel macchl
MOJIMMEPHON KOMITO3ULINH.

HesnacromepHblii monusTuieH (A)

HesnacromepHelii monmuaTtuiieH (A) TPEANOYTHUTENBHO MPENCTABISET T'OMOIIOIUMED
STHJIEHA WM CONOJMMEp STHJIEHA C OHUM Wi Ooee anbha-oaeGuHOBEIM COMOHOMEPOM(aMH).
Tak:ke BO3MOKHO HE3JIACTOMEPHBIH MONMUATHIIEH (A) MPENCTABISET CMECh TOMO- M COMOJIIMEpa
sTHieHa. B ciydae, xorma comonmumep 3THIIEHa 00pa3yeT 4acTh HE3JIACTOMEPHOIO MOJM3THIICHA
(A), mpeanouTUTENPHO COMOHOMEp(bI) conmepkuT(at) anbda-onedpunsl ¢ or 4 no 12 atomos
yraepona, Oonee mnpenmoururensHo ¢ or 4 po 10 aromoB yriaepoma u Hambonee
MIPEANOYTUTENBHO C OT 4 A0 8 aTOMOB yIJIEpOa.

ITpumepsr anbda-oneuHOBBIX COMOHOMEPOB BKJIOYAIOT, HANpPUMEpP, NPOMMJIEH, |-
Oyten, l-nenrteH, l-rekceH, 4-metui-l-nenteH, l-okteH, l-meuen, ctupoa u ux cmecu. Ilo
CYLIECTBY TMPEATNIOYTHTEIbHO COMOHOMEpPBI MpencTaBisitoT 1-OyteH, 1-rekceH, 4-merui-1-
MEeHTEH U |-OKTeH.

Haubonee npeanodrutenbHbIMU aib(a-one(UHOBBIMH COMOHOMEPAMHU SIBJITFOTCST -
TeKCEH U 1-OKTeH.

Kak npaBuio, KOIMYECTBO COMOHOMEpPA B COMOJMMEpE COCTaBisieT BILIOTH 10 30,0
Macc.% OT olImel Macchl ComojuMepa, Oojiee MPEnMOUTUTENBHO COCTaBjsieT BILIOTh 10 10,0
macc.% ot ol1ei Macchl COMoIuMepa 1 HanboJee MPEeaNOYTHTENBHO COCTABIISIET BIUIOTH A0 6,0
Macc.% oT o01mel Macchl COToIUMeEpa.

HuxHue npenenb! konudecTBa COMOHOMEPA B COMNOIMMEpE, Kak NpaBuiio, coctasisier 0,5
Macc.% oT obmel Macchl comonuMepa, Ooiee mpeanoyTuTeNbHo cocraBisier 1,0 macc.% ot
o011eit Macchl COnoJimmepa.

HesnacromepHelii nmonmsTuineH (A) NPEANOYTUTENPHO NPUCYTCTBYET B ITOJIMMEPHON

KOMIO3UIMK B KonudecTse oT 60 no 90 macc.%, npeanoututenbHo oT 65 no 85 macc.%, U B



gactHOCTH OT 70 10 80 Macc.% ot o01iel Macchl MOTMMEPHON KOMIO3ULIUH.

JIONIOJTHUTEIBHO MPENNOYTHTEIBHO HERIACTOMEPHBIIN MONMUATIIIEH (A) mepen MPUBUBKON
uMmeer ckopocTh Tedenus pacriasa MFR; ot 1,0 go 10,0 1/10 munyT, 60ee mpeanouTUTENIbHO
ot 3,0 1o 8,0 /10 MuHyT.

MFR; usmepsitot cornacto ISO 1133 npu temneparype 190 °C npu Harpy3ske 2,16 kr.

[T0THOCTE HEANACTOMEPHOTO MONUATHIICHA (A) MPEANOYTUTENBHO cocTaBsieT ot 900 o
960 xr/m?, bonee nmpeanouTuTesibHO OT 920 1o 950 xr/M®, U Hanboee MPENNOYTUTENBHO OT 925
10 945 kr/m3.

JIONIOJTHUTEIbHO ~ HE3JIACTOMEPHBIH  MONUATWIEH (A) TPEANOYTUTENIbHO  HMEEeT
noynuaucrnepcHocTs (PD), ompeneneHHyr0, Kak COOTHOIIEHUE CPETHEMACCOBOUW MOJIEKYJISIPHOM
Macchl K CPEOHEUUCIIOBOM MOJIeKyJsipHOW Macce, Mw/Mn, ot 1,5 po 6,0, Oonee
npeanouTuTeNbHO OT 1,7 1o 5,5 u Haubojee npenmnodtute pbHo oT 1,9 no 5,0, kak onpeneneHo
O CTaHJAPTHBIM KPUBBIM relib-mipoHukatotneii xpomarorpaduu (GPC).

B cnywae, korma moJMMEpH3AalMIO TMPOBOAAT MPH HCIIONB30BAHUU KaTaJHU3aToOpa C
€IUHBIM LEHTPOM IIONIMMEPU3ALMN Ha MeTae, HE3JIACTOMEPHBI  MoNMMSTIIIEH  (A)
NPEANOYTUTENILHO UMeeT Ooree y3Kyro nomuaucnepcHocts (PD), Mw/Mn, o cymectsy ot 1,5
no 4,0, Gonee mpeanouturensHo OT 1,7 10 3,5.

B cnywae, kxorma momuMMepHU3aLMIO TMPOBOAAT NPU HCIOJNB30BAHUM KaTaJlIU3aTOpa
Hurnepa-Hatra, HealaCTOMEPHBINH MOMMATHICH (A) MPEANOYTHTEIPHO UMeeT OoJiee HIMPOKYIO
nonuaucnepcHocTs (PD), Mw/Mn, no cymectBy ot 2,5 go 6,0, 6ojee npeanouTuTesbHo OT 2,7
10 5,5 u Haubosee mpeano4YTuTeNbHo ot 3,0 1o 5,0.

HesnactomepHslii monusTuieH (A) MOJIUMEPHOH KOMIIO3UIIMK MOXKET OBbITh HOJTyUeH MpH
UCTIOJIb30BAHUH CIIOC00a, BKJIFOUYAOLIETO KAaTaJH3aToOp ¢ €IUHBIM LEHTPOM MOJHUMEPH3AHH Ha
Metasie uinm karanusarop Llurnepa-Harra.

CnenoBaresibHO, HE3JACTOMEPHBIN MOMMAITUICH (A) MOXET OBITh TOJNyYeH MpH
UCTIOJIb30BAHUH CHOCO0a MHOTOCTaJUHHON IOJIMMEPHU3ALMN C HCIIOJIb30BAHUEM, HAIpuMep,
CYCIEH3MOHHBIX W/WJIH ra30()a3HbIX PeakTOPOB WM C MCIOJIb30BAHUEM Ipolecca onHoda3HOH
NOJIMMEPH3ALNH, TAKOH KaK MPOLIECC MOJUMEPU3ALIIH B PACTBOPE.

B omHOM BapmaHTe OCYINECTBIIEHHS HACTOSILIEro HW300pPETEeHUs] HEe3JIaCTOMEPHBIN
nommdTHiieH (A)  TONUMEpPU3YIOT TMPH  HCIOJNB30BAHMU — CMOco0a  MHOTOCTAIMMHOM
NOJMMEPH3AlUN C HCIOJNb30BAHHEM KaTallM3aToOpa C €AMHBIM LIEHTPOM TNOJHMEPH3alHud Ha
MeTajue.

[IpennmoyTuTe bHO B YKAa3aHHOM BapUaHTE OCYILIECTBJIEHHsS HACTOSIIEro H300peTeHus
HE3JIACTOMEPHBIN MOoNMMATHIEH (A) MONYydYarOT MPU HCHOJNIB30BAHUHU CIOCO0A, BKIFOYANOLIETO

METaJIJIOLICHOBBIM KaTajausaTop. I[OHOJ'IHI/ITGJ'H:»HO NPpEANIOUTUTCIIPHO  KaTaJIn3aTOp COACPIKUT



METAJJIOLEHOBBIM KOMIIOHEHT Ha MMOPUCTON MOAJIOKKE U ATFOMOKCAHOBBIN KOMITIOHEHT.

IIpennouTuTeNnbHBIMU KaTadnu3aTOPAMU SIBJSIOTCA TakOBbIe, onucaHHbie B EP 0 678 103,
WO 97/28170, WO 98/56831 w/umn WO 00/34341.

IIpennoyTuTe bHO HE3JACTOMEPHBIN MONUATUIIEH (A) MONY4arOT MPU HUCIOJIB30BAHUU
ciocoba, ommcanHoro B EP O 678 103, koTopelii XapakTepu3yercss TeM, 4YTO JTHIEH
HOJMMEPU3YIOT B CYCIIEH3MU C HCIIOJIb30BAHHUEM OJIE(MHOBOIO KaTaJu3aTopa MOJHMEpU3aINN
Ha MOAJIOXKKE, MOJyYEHHOTO:

(1)  ofecneyeHreM MOPUCTON MOIJIOKKH, KOTOpasi MPEACTABJIICT HEOPraHHYECKHIt
OKCHJI 3JIeMeHTa, BbIOpaHHOro u3 rpymm 2 - 4 u 13 - 14 Ilepuogudeckoii TaOIUIbI 3JIEMEHTOB,
MPEANOYTUTENBHO OKCUJ] AIFOMUHUS WJIA OKCUJ KPEMHUS,

(2) obecrnieueHneM pacTBopa, conepskamiero (2,1) mpoayKT peakuu

(2.1.1) metannouen ¢ ¢popmyioki (1)

(CP)mRaMR X (1),

rne Cp — HesaMmemeHHBIH WIM 3aMEIICHHBIH W/WIW CIUTBIA TOMO-  HJIU
reTepoLUKIONeHTaaueHs, R npeacrasnser rpynny u3 1-4 aromos, coenuHeHHBIX aByMs Cp
KOJIbLIaMH, M MpenCcTaBIsieT MePEXOIHbIA MeTal1 Tpynmsl 4, 5 unn 6 Ileprnoanyueckoii Tabmumbl
3JIEMEHTOB, MPEANOYTUTENIbHO HUPKOHMH miM raduwmii, R' npencraBnser ruapokapOHIBHYIO
IPYIIY WK THAPOKCUKAPOOKCHIIbHYIO Tpymmy ¢ 1-20 aromamu yriaepona, U X NpencTaBiseT
aTOM TaJIOreHa, B TakoM ciaydae m = 1-3, n = 0 unm 1, o = 0-3, p = 0-3 u cymma m+n+p = TOXxe,
YTO U CTENEHb OKUCIeHUus M, u

(2.1.2) anmtromokcan ¢ hopmyioit (2)

R"-(AIO)xAIR"» (2)

rae ¢popmyina (II) onuceiBaer THHEWHOE coenHEeHNe, W/wiK ¢ hopMyioii (3)
(AlO)y

R” ()

I'me popmyna (III) onuceiBaeT UKIMYECKOE CoenUHEHNe, U Tae B Gopmynax (2) u (3) x
npexacrasyser 1-40, npennoururensHo 10-20, y npencrasnser 3-40, npeanoututensHo 3-20, u
R" mpencrasisier ankuipHyo rpynmy ¢ 1-20 atTomamu yriepona, u

(2.2) pacTBOpUTEIND, CIIOCOOHBIN PACTBOPSATDH YKA3aHHBIA MPOAYKT PEAKLIUH,

(3) NPOMUTKON MOPUCTON MOAJIOKKH O0BEMOM PACcTBOPA, HE MPEBBIIAIOIINM OOIIHiA
00BEM MOP MOPUCTOU MOMJIOKKH, U

4) W3BJICYEHUEM MPONMUTAHHON MOPUCTOM MOIJIONKKH, MOPbI KOTOPOW 3arOJIHEHbI
YKa3aHHBIM PaCTBOPOM.

IIpennodturenbHble BAPUAHTBI OCYLIECTBICHUS MOJyYeHHUs] KaTaJIu3aTopa MPUBEIEHBI B

EP 0 678103, KoTOpBIE TaKXKe SABJIAIOTCA MNPEANOYTUTEIBHBIMU JUIA  IOJYy4YE€HUs



HE3JIaCTOMEPHOTo MousyTHIIeHa (A).

Jlpyrue mpeamnoYTUTENbHBIE KAaTajlH3aToOpbl C €IWHBIM LEHTPOM MOJUMEPH3ALNH Ha
MeTaJiie npenacTaBisitoT onucanHbie B EP 688 794, EP 949 274, WO 95/12622, WO 00/34341 u
WO 00/40620. Haubonee mpennmoururenbHblil  kaTanusatop omucan B WO 95/12622 u ero
NPEANOYTUTENbHBIE BAPUAHTHI OCYIIECTBIICHHUS, KaK OMUCAHO B TOM JIOKYMEHTE.

B gpyrom BapmaHTe OCYLIECTBJIEHHsS HACTOSINErO H300pETeHUS HEeIJIaCTOMEPHBIN
NOJMATHIIEH (A) MONMMEPU3YIOT ¢ MCIOJNB30BAaHUEM Mpouecca OAHO(MA3HOM MOJUMEpPHU3ALIH C
UCTIOJIb30BAHMEM KaTaJIU3aTOPa ¢ €AUHBIM LEHTPOM MOJMMEPH3ALUU Ha METAJLIE.

[IpennoyTUTEIbHO B YKA3aHHOM BAapUAHTE OCYLIECTBJEHHsS HACTOSILIEro HM300peTeHus
HE3JIACTOMEPHBIN MONMMATHIIEH (A) TONYyYalOT MPH HUCHOJIB30BAHUU CHOCO0A, BKITFOYAIOINETO
METaJIOLIEHOBBIIN KaTaJH3aTop.

CrnenoBarebHO, KaTAJIUTHUECKasl CHUCTEMA Ui TOJIMMEPH3ALUH MOXKET IMPEINCTABISTH
METAJUIOLEHOBBIN KaTajau3aTtop, kak omucaHo B WO-A-1993025590, US-A-5001205, WO-
A1987003604 u US-A-5001244, wnu 310 MOkeT ObITh MX KoMmOuHanumsi. Takke MOTyT OBITh
UCTIOJIb30BAHbl JIPYTHE TMOAXOSIINE KaTaJIU3aTOPbl, TaKWe KaK KaTaJU3aTOPbl IMEPEXOIHBIX
METaJIOB, CTOSIIINX B KOHIE psina [lepuogudeckoil TabIUIBI 3JIEMEHTOB.

IIpennoyTuTeabHO KaTAIUTHYECKasi CUCTeMa [JIsI TOJHUMEPHU3ALMHU  COAEPIKUT
METaJUIOLIEHOBBIIN KaTaJIn3aTop.

CormacHo  OgHOMY  BapMaHTy  OCYLIECTBJIEHMs  HACTOSILIEr0  H300peTeHus,

KaTaJIuTUYCCKasA CUCTEMA AJIs1 MMOJIMMEPHU3allun COOACPIKUT.

(1) IO MEHbIIEH Mepe OIMH MEeTaJUIOLEHOBBIH KoMIuieke ¢ popmyoii (I)
2
R Ar
Mt1lX
3 n 2
R
@
rae

Mt1 npencrasnsier Hf,

X mpencrasisieT CUTMa-IOHOPHBIN JIMTaH/,

R!, R?, R’ mpencTaBnstoT WAEHTUYHBIE WM OTJIMYAIOIIMECS U MOTYT MPEACTABIAThH
BOJIOPOJ WJIM HACBILEHHBIN JTUHENHBIN WK pa3BeTBieHHbIH C1-Cio amkui, Ipy 3TOM alKUJIbHAsI
rpyImna MOXET HeoOs3aTeNIbHO CONIEepKaTh BIUIOTH A0 2 TeTepOAaTOMOB, NMPUHAIEKAIUX K
rpynnam 14-16 Tlepuonuueckoii tabnuuer, umd R' u R* unu R? u R? moryT obpasoBbiBaTh
KOJIbLIO ¢ 4-6 C-aTromamu U 1-3 TBOWHBIMU CBSI3SIMH,

R4 u 1{5 NpeACTABIIIOT HUACHTUYHBIC WU OTIUHAOMHUECA U MOTYT MNPCACTABJIATH
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HaCBIIEHHbIE JIMHEWHbIe win pa3BeTBieHHble C1-Cio ankunbHble, Cs-Cio apuibHblie, Cs-Cao
ankunapuibhble Wi Ce-Ca0  apuiajKuibHble TPYNIbL, KOTOPbIE HEOOS3aTENbHO MOTYT
cozepxKaTh BIUIOTb OO 2 TeTepoaToMOB, MpHUHAJJexamux k rpynnaMm 14-16 Ilepuogudeckon
TaOJIULIBL,

N MOXET NPeACTaBiATh 1 - 5,

Ar npencraBnseT Ce-Cro-apUiIbHYIO WM —T€TE€POAPUIIbHYIO TPYIITY, KOTOpas MOXKET
NPEACTABJISITh HEHACHIIEHHYIO WJIM HAChIEHHYIO 1-5 nuueitnyro wnu passerBieHHyo Ci- Cio
ANKUJIbHYFO TPy Iy (bl),

u

(i1) aIFOMOKCAHOBBIH COKATAIU3ATOP U

(ii1) HeoOs3atenbHO coenunenue ankwnamromunus Al(R7)3, rme R7 npencraensier
JMHEHHYIO WK pa3BeTBIeHHYIO Ca-Cg-alKMIBHYIO TPy .

JToT THN Karajgu3aropa omucaH Oonee moxpobHo B mokymeHte WO 2018/178151 Al,
cofiep KaHne KOTOPOrO BBEAECHO 3/1€Ch CChUIKOM.

CormacHo  OOHOMY  BapuUaHTy  OCYLIECTBIEHUS  HACTOALIETO  M300pETeHUs,

KaTaJIUTUYECKasA CUCTEMA AJIsA MOJIMMEPHU3allUU COOCPKUT:!

)] IO MEHbLIEH Mepe OUH METAJUIOLEHOBBINH KoMIuieke ¢ popmydoi (1I)
2
R Ar
Mtl1lX
3 n 2
R 5
D
rae

Mt1 npencrasnser Hf,

X mpencTaBiseT CUIMa-IOHOPHBIN JIMTaH],

R!, R?, R’ mpencTaBnstoT MAEHTUYHBIE UM OTJIMYAIOIIMECS U MOTYT IPENCTABIISTH
BOJIOPOJ WJIM HACBILEHHbIN JTUHENHBIN WK pa3BeTBieHHbIN C1-Cio aKui, Ipy 3TOM alKUJIbHAsI
rpyImna MOXeT HeoOs3aTeNbHO CONepKaTh BIUIOTh A0 2 TeTepOATOMOB, NMPHHAIJICKAIIUX K
rpynnam 14-16 Tlepuonuueckoii Tabmuup;, umd R' u R? unu R? u R? moryT obpasoBbiBaTh
KoJbIIO ¢ 4-6 C-atromamu U 1-3 TBOWHBIMH CBSI3SIMH,

R* u R’ mnpeacTaBisioT HMAEHTUYHbIE HMJM OTIMYAIOLIMECS U MOTYT MPEACTaBIAThH
HaCBIIIEHHbIE JIHHEHHbIe win pas3BeTBieHHble C1-Cio ankunbhyro, Cs-Cio apunbHyro, Ce-Cao
ankunapuwibiyro win  Ce-Czo  apunankuiibHble TPYIIBL, KOTOpPbIE HEOOS3aTENbHO MOTYT
cozepxkaTh BIUIOTb IO 2 TeTepoaToMOB, NMpuUHAamiIexamux k rpymnnaMm 14-16 Ilepuogudeckon

TaOJIULIBL,
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n MOXET NPEACTABIATH 1-5,

Ar npeactaBisieT Co-Coo-apUIbHYI0 WM —T€TEPOAPUIIbHYIO TPYMIy, KOTOpas MOXKET
MPENCTABJIATh HEHACBHIIICHHYIO WJIM HACBIIIEHHYI0 1-5 nmuHeliHyo uiau passeTBiaeHHYH Ci1-Cio
ANKUIIBHY IO Tpy Iy (bl),

U

(i) kaTanuzaTop, conepkamuii 6op.

DTOT TUI KaTalu3aropa onucaH Ooyee moapoOHO B mokymente WO 2018/178152 Al,
coJiep>KaHHe KOTOPOro BBEIEHO 3/1€Ch CChIIIKOM.

CormacHo  OOHOMY  BapUaHTy  OCYLIECTBJECHUS  HACTOSALIEr0  M300peTeHwus,
KaTaJIUTUYECKasi CUCTEMa JJIsl TTOJIMMEPHU3AIUH COJEPIKHT:

)] METaJUIOLIEHOBBIN KoMIuteke ¢ Gopmytoii (111)

R1
R2 MX2

RsC CR;

(11D

rae

M npencraBnsier Hf unu cmece ¢ Zr, npu ycnoun, 4yro Oosee, yem 50% 1o Monsam
komIutekca ¢ popmyuioit I umeer M = Hf,

X mpencTaBiseT CUIMa-JIUTraHy,

R npeacrasnser MACHTUYHBIN WM OTANYAIOIIUNCSA U MOXKET NPEACTABIATh HACBILICHHY O
nuHelHyo win passerBieHHY0 C1-Cio ankmibhyto, Cs-Cio apunbHyio, Ce-Cao anKuiapuibHYO
i Cs-Cao apuslaKMIbHBIE TPYIIBI, KOTOPBIE MOTYT HEOOsI3aTeNIbHO COAEPKATh BILIOTH 10 2
reTepoaTOMOB WIJIM aTOMOB KPEMHUS,

R! npencrapnser Co-Cao-apui, KOTOpbI MOKET TPENCTaBISATh HE3aMELIEHHBIH M
3aMeleHHbI OAHON WM BIUIOTh A0 5 JMHEWHbIX uinu pas3BeTBiIeHHbIX Ci- Cio alKHIbHBIX
rpyn,

R? mpencraBiseT HacbIIEHHYIO JUHEHHYr0 uan uukindeckylo C3—Cao alKUIbHYHO
rpynny unu passerBieHHyro CR3R4RS5 rpymmy, rae R3 npencrasnser Bomopon mimu C1—Cao
ankuibHyo rpynny U R4 u RS mpeacTaBisroT MACHTUYHBIE WM OTJIMYAKOIIUECS U MOTYT
npenctasisaTb C1—Czo aNKUIbHYIO TpyImy

u

(11) kaTanuzarop, conepkamuii 0op.

JTOT THI Karajau3aropa omucaH Oonee moapodHo B mokymente WO 2018/108917 Al,

COACPIKAHUE KOTOPOro BBEACHO 34€Ch CCBIJIKOM.
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CormacHo  OgHOMY  BapuUaHTy  OCYLIECTBIEHHS  HACTOALIETO  M300pETeHUs,
KaTAJIMTUYECKasl CUCTEMa JJIsl TIOJIMMEPHU3ALINH COIAEPKUT

(1) METaJUIOLEHOBBIN KOMILIEKC ¢ hopmyioii (IV)

av)

rae

M npencrasisier Hf wnu cmece ¢ Zr, npu ycnoun, yro Oosee, yem 50% mo Mossm
KoMIutekca ¢ popmyioit [ umeer M = Hf

X mpeAcTaBiIsAeT CUrMa-JTUraH

R mpencraBnser MASHTUYHBIA UM OTIUYAOIIUNCS U MOKET MPEICTABISATh HACHIICHHY O
nuHeliHyo uian pasBerBiieHHY0 C1-Cio ankmibhyto, Cs-Cro apunbayto, C4-Cio reTepoapuiibHyio,
C6-Cao anxmmapunpHyto min Cs-Cao apuiIanKuiibHbIe TPYNIBI, KOTOPbIE MOTYT HeOoOs3aTeIbHO
coziepskKaTh BIUIOTh A0 2 T€TepOaTOMOB HIIM aTOMOB KPEMHUS

R1 nmpencrasnsier Cs-Cro apunbhyro min Cs-Cao anKunapuibHyIO rpymniny HeoOs13aTebHO
COJIEp KallyI0 BIUIOTH A0 2 IeTepoaTOMOB MM aTOMOB kpeMHus, uinn C4-Cio rerepoapuibHyro
Ipyniy

R2 mpencraBnsier C4-Cy0 UUKIOANKWIBHYH) TPYIIy, HEOOS3aTENIbHO HECYIIYIO

AJIKUJIbHBIE 3aMECTUTENHN B OeTa-1oJoxeHnH, ¢ popmynoit (V)

H,
C
(R'ZC CH—
n
H,
V)

B xoropoii R’ MoxeT mnpeacTaBisTh WAEHTUYHBIA WM OTIMYAIOIIUNACA U MOXKET
MPEACTABJIATE BOAOPOA WM onpenenseTcs, kak R u n npencrasnser 1 - 17

u

(1) karamu3aTop, comepKaImui 6op

JTOT THI Karajnu3aropa omucaH Oonee moxpobHo B mokymente WO 2018/108918 Al,
COJIEpKaHNE KOTOPOIo BBEJEHO 3/1€Ch CCHIIKOM.

Jlpyrue noaxoasiimue MeTaJUIOLEHOBbIe KaTanu3aropsl onucadel B WO 2015/158790 Al

u WO 2015/158791 Al.
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B npyrom BapuaHTe OCYINECTBIEHHsS HACTOSINETO H300PETEHHsI HE3JIaCTOMEPHBIN
nommdTIWIeH (A)  TOMUMEPU3YIOT MPH  HCIOJNB30BAHMU — CIMOcob0a  MHOTOCTAIUMHOM
MOJMMEPHU3aLMU ¢ UCOJIb30BaHUEM Kartanusaropa Llurnepa-Hatra.

IMonxopsmue kartanuszatopsl Llurnepa-Hatra B yka3aHHOM BapHaHTE OCYILECTBJIEHUS
HACTOSIIEr0 M300peTeHHs] NPENNOYTUTENbHO COAEepKaT COCAMHEHHE MAarHus, COCIHHEHHE
AIFOMHHUS M COEIMHEHNE TUTAHA, HAHECEHHOE Ha MOJIOKKY B (popMe JacTuil.

ITonnoxxka B (OpMe HACTHUI] MOXKET NPEACTABISATh NMOMJIOXKKY M3 HEOPraHHYECKOro
OKCHJA, TAKOrO KaK OKCHUJ KPEMHHMsI, OKCUJ aJFOMUHMS, OKCUJ TUTAHA, OKCUJl KPEMHUSA-OKCU
ATIOMUHUS U OKCHUJ KpeMHusi- TuTaHa. [IpennmodrurenbHO NOAJNIOKKA MPENCTABISAET OKCHUA
KPEMHHUSL.

CpennHuii pasMep 4YacTULl TMOAJIOKKH U3 OKCHAA KPEMHHUS MOXKET COCTaBIISATh, Kak
npaswio, or 10 go 100 mMm. OmgHAKO BBLICHUJIOCH, YTO OCOOBIE MPEUMYIIECTBA MOTYT OBITh
MOJIy4€HBl, €CIIU MOAJIONKKA UMEET CPEHUN pa3mep JacTul oT 15 1o 30 MkM, NpeanoOYTUTENIEHO
oT 18 1o 25 MkM. B kauecTBe anbTepHATUBBI, MOJIOKKA MOXKET UMETh CPEIHUM pa3Mep 4acCTHUL]
ot 30 no 80 MM, npeanoururensHo OT 30 no 50 mxm. IlpumMepamun NOAXOASAIUX MaTEPUATIOB
NOJJIOKKHU sIBJIsTtOTCsI, Hanpumep, ES747JR, npous3BoauMblil 1 AOCTYMHBIN Ha peIHKE OT Ineos
Silicas (6vBInii Crossfield), u SP9-491, nponsBonumelii 1 JOCTYIHBINA Ha peIHKE OT Grace.

CoenuHeHne MarHus NpencTaBisieT NPOAYKT peakluy AUMaIKuiaMaraus u cnupra. Cnupt
NPEACTaBJISIET JTUHEHHBINH WM Pa3BEeTBICHHBbIN anudarnyeckuii MoHocupt. IlpennoyrurenbHo
cnupt umeer oT 6 1o 16 aromos yriepopa. IIo cymecTBy NpeanoOYTUTENBHBIMU SIBIISIOTCS
pa3sBETBJICHHbIE CHOUPTHL, MW 2-3TUI-1-T€KCAaHON TMpenCTaBiIsieT OAUH U3 IPUMEpOB
NPEANOYTUTENBHBIX CHUPTOB. JIMaNKMIMarHust MOXKET TPeNCTaBIATh JTI000e COEqHHEHHe
MarHusi, CBSI3aHHOTO C JIBYMsl QJbKWIbHBIMU TIpPYyIIAaMH, KOTOpPblE MOIYT IPEACTABIIAThH
AQHAJIOTUYHBbIE WM OTJIHYAKOLIUecs. DbyTui-ankuia MarHus siBIsS€TCS OJHUM U3 IPUMEPOB
MPEANOYTUTENBHBIX COCUHEHUN TUATKUIMArHUS.

CoenuHeHue amOMUHUS TPEACTaBIsAET XJOpcoiepkamui  ankunamomuHusa. Ilo
CYLECTBY MPEANOYTUTENbHBIMA COCIUHEHUSIMHU SIBJSIIOTCS JUXJIOPUABl AJKWIAIIOMUHUSA U
CECKBUXJIOPU/bI AJIKUITATFOMUHUS.

CoenuHeHue TUTaHa [MIPENCTaBJsIET TajlOTEHCOJEpsKallee COeAUHEHHE THUTaHa,
MPEANOYTUTENBHO XJIOPCOAepKallee coenuHeHue TutaHa. IIo cylmecTBy NpeAnoOYTUTENBHOE
COEeIMHEHNE TUTAHA NMPEACTABISIET TETPAXJIOPU TUTAHA.

Karanusatop nosy4arOT MOCIENOBATEIbHBIM  KOHTAKTUPOBAHUEM  HOCHUTENsS  C
yKa3aHHBIMHU BBILIE COENWHEHMAMH, Kak ykazaHo B EP-A-688794 umm WO-A-99/51646. B
Ka4ueCTBE aJbTEPHATHBBl, OH MOXKET OBITh TOJYyYEeH CHaudaja IIOJlyYeHHEM pacTBopa U3

KOMITOHEHTOB U IMOCJIEAYIOLUM KOHTAKTUPOBAHUEM PACTBOPA C HOCUTEJIEM, Kak yka3aHo B WO-
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A-01/55230.

Jpyras, mo CyllecTBy MpeANOYTUTEbHAs TIpyNna MNOAXOMAAIINX KaTajlu3aTOpOB
Hurnepa-Hatra comepXuT coequHEHHE THTAHA C COEAMHEHHEM TralloreHHjaa Maraus Oes3
uHepTHON mnoanoxku.  CrenoBaTenbHO, KaTajau3aTOp COAEPKUT COEAMHEHWE TUTaHa Ha
AUTajJOreHule MAarHus, TAaKOM KakK JAUXJIOpMA MarHusa. Takue — KaTanu3aTopbl OMNMCAHBI,
Harpumep, B WO-A-2005/118655 u EP-A-810235.

Karanuzaropsr Llurnepa-Hatra ucnonb3yroT BmecTe ¢ aktuBaTopoM. Ilomxopsiumu
aKTUBATOPaMHU SIBIISIIOTCS COENUHEHUs MeTajul-ajIkiia U, B YacTHOCTH, COEIUHEHUS
ANKUJIATIOMUHUSL. OJTU COEQUHEHUS BKJIOYAIOT TaJOTeHUIbl alKUJIAIIOMHHUS, TaKHe Kak
OUXJOPUA  OTUIANIOMUHUS, JUATHIATIOMUHHMNA, CECKBUXJIOPUJ OTUJANIOMHMHUSA, XJOPHUA
OUMETUNATIOMUHUST W a”HamoruyHoe uM. OHHM  TakXke  BKJIOYAIOT  COEOUHEHUs
TPUAJNKUIATIOMUHUS, Takue KaK TPUMETHUIIATIOMUHUM, TPUSTUIIATIOMUHU,
TpUH300y THIIATFOMUHHUH, TPUTEKCUIIAFOMIHUN U TPU-N-OKTHIIATIOMUHNHN. J{ONOTHUTENBHO OHU
MOTYT BKJHOYaTb OKCHCOEAWHEHMs] alKUJIATIOMUHMS, Takue KaKk METHJIAJIOMOKCaH,
rekcan300y THIIAIFOMOKCAH U TETPan300yTHIAMIOMOKCaH. Take MOTryT OBITh HCIIOJIb30BAHbI
ApyTue  COeNMHEHHUs alKWUJIAIIOMMHUA, Takue Kak u3onpeHunamomuHuil. Ilo cymecTsy
MPEANOYTUTENBHBIMY aKTUBATOPAMH SIBJISIFOTCS] COEAMHEHUs] TPUAJIKWIATIOMUHUS, U3 KOTOPBIX,
B YACTHOCTH, MCIIONIb3YIOT TPUATHIIATIOMUHUHN, TPUMETHIATIOMUHUN U TPUN300Y THIIATIOMUHHI.

KonndecTBo, B KOTOPOM UCHOJB3YHOT aKTUBATOP, 3ABUCUT OT KOHKPETHOTO KaTalnu3aTopa
u axkTtuBaropa. Kax mnpaBuio, TpUATHUNATIOMUHHUII MCIONB3YIOT B TaKUX KOJUYECTBAX, YTO
MOJIIPHOE COOTHOLIEHNE aIFOMUHHS K ITEPEeXOIHOMY MeTaiy, Takoe kak Al/Ti, cocrasnsier ot 1
1o 1000, mpeanourutenbHO oT 3 10 100 U, B 4aCTHOCTH, OT OKOJIO S 110 0K0JI0 30 MOJIB/MOJIB.

B npyrom BapuaHTe OCYINECTBJIEHHs] HACTOSIIErO H300pETEHHsI HEe3JIaCTOMEPHBIN
NOJHMATHIIEH (A) MONMMEPU3YIOT ¢ MCIOJNB30BAHUEM MpoLecca OAHO(PA3HON MOJUMEPH3ALIU C
UCIOJb30BaHueM katanuszatopa Llurnepa-Harra.

ITonxonsamue katanusaropsl nonuMepusanuu Llurnepa-Harra B ykasaHHOM BapuaHTe
OCYIIECTBIIEHHUS] HACTOSLIEr0 M300peTeHnss MOTYT ObITh BBIOpaHBI M3 KaTanu3aTopos Llurnepa-
Hartra, xak onucano, Harpumep, B EP 0 721 474 A1 u EP 0 769 027 Al.

[Ipy monyueHWH  HEINACTOMEPHOro  MoNudTHIeHa (A) TNpH  HCMOJB30BAaHUU
MHOTOCTaJUIHOTO crocoda TMOJNy4YeHHs B MPUCYTCTBHU KaTalM3aTopa € €OUHBIM LIEHTPOM
NoJuMepU3allMl Ha MeTajie wWid Katanuzaropa llurnmepa-HaTtta, kak ykas3aHO BbllIe,
HE3JIACTOMEPHBIN MOMMAITHIIEH (A) TPEANOYTHUTENBHO TMPEACTABISET  IOJYYEHHBIH TNpU
WCTIOJIb30BAHUN MHOTOCTAIMHHOTO CIOCo0a B Pe3yJIbTaTeé MHOTOCTAIMITHON MOC/IeNOBATEeIbHON
peakuuu, Takod kak ommcaHo B WO 92/12182. B stom cmocobe Ha mepBOil CTaauM STHIIEH

MOJIMMEPU3YIOT B LHPKYJSILUOHHOM pPEaKkTope B JKUAKOW (pase HMHEPTHOW HHU3KOKHUIISALICH
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yIJIEBOZIOPOAHON Cpenbl. 3aTe€M PEaKLHMOHHYI0 CMECh IOCi€e MONMMEpPU3aLiU BBITPYKAOT U3
LUPKYJSALUOHHOTO pEeakTopa, M IO MEHblIeH Mepe 3HauuTeNbHas YacTb WHEPTHOTO
yIJIEBONOPOAA OTAENsAeTcs OT mnojumepa. [lanee mnoiaumep nepeMeInaloT Ha BTOPYHO WU
NOCJENYIOLYI0 CTaJui0 B OAMH WJIM HECKOJBKO ra30()a3HbIX PEaKTOPOB, IZl€ MPOJOJIKAETCS
NOJMMepHU3alnsl B NPUCYTCTBUHM Tra3o00pasHOro sTuiieHa. llojwmep, MOMyYeHHBIH 3TUM
criocoOOM, HMMEeT NPEBOCXOIHYI0 TOMOT€HHOCTb B OTHOIIEHUM PACIpPEAETICHUs pPa3IHYHBIX
(bpakumii moaMMepa, 4To, HAIPUMEp, HE MOXKET ObITh MOJyUYE€HO CMELIMBAHUEM TOJHMMEPOB.

[Ipy monyueHUH  HEINACTOMEPHOrO  MoNMdTHIEeHa (A) TNpU  HCMOJb30BAHUU
ONHOCTAIUHHOrO Crocoda TMONyYeHUs: B MPUCYTCTBHHM KaTaJIW3aToOpa C E€AHHBIM LEHTPOM
NoNuMepU3allul Ha MeTajle wid Katanuzaropa llurnmepa-HaTtra, kak ykas3aHO Bbllle,
HE3JIACTOMEPHBIN MOMMATWICH (A) MPEONOYTHTENbHO NPEACTABISIET NOJYYeHHbIH TpU
UCTIOJIb30BAaHUH Croco0a TMONMMEpH3allid B pPacTBOpe, Hampumep, Kak omucano B WO
2017/108951 Al wmm WO 2017/108969 Al. CnemoBarenbHO, pacTBOp, COIEpKAIIUN
KOMIIOHEHTbI KaTaju3aTopa, 3THJIEHOBBI MOHOMEpP, COMOHOMEpP U BOJIOPOA, Kak IPaBHIIO,
MOJAIOT B PEAKTOp MOJIMMEpH3aIiy, padoTaroImuil mpu Temmeparype B npenenax ot 120 °C mo
250 °C, rakoii kak ot 140 °C go 220 °C, manbonee npeanoururenbHo ot 150 °C go 200 °C, B
3aBUCUMOCTH OT COZepKaHHe€ COMOHOMEPHBIX €IMHULl B MOJMMEpPE, U JABJIEHUH B Npeneiax OT
50 mo 300 Oap, mpeamourutenbHo oT 60 mo 250 Oap u Gonee mpeanoururensHo oT 70 1o 200
Oap.

HesnacromepHslii nmonustuiieH (A) MOXET NPEACTABIATh YHUMOIAIBHBIN MOJUITUIIEH
WJIA MYJIBTUMOJAJIbHBIN OJU3TUIIEH.

B opmHOM BapuaHTe OCYLIECTBIEHHsS HACTOSINErO H300pETeHUs] HEe3JIaCTOMEPHBIN
nomuaTUieH (A) MOXET NPeACTaBIATh MYyJbTUMOANbHBIA TMOJMATWICH. J{OMOJHUTENBHO
NPEANOYTUTENIEHO MYJIBTUMOJAIbHBIA OJMATHIIEH MPENCTABIET OUMOJAIBbHBIA MOJHUSTUIICH.

Hcnonp3yemblii B ONMHMCAHUU HACTOSIIEH MAaTEHTHOH 3asBKH TEPMUH «MOJAJIBHOCTH
NOJIMMEPa» OTHOCHTCSL K (opMe KPUBOW pacrpeneieHuss MosiekyssipHoii maccsl (MWD), To
€CTh, BHEIIHUI BHUJ rpadyika MacCOBOH AOJH MOJUMepa, KaK (PYHKIUU OT €ro MOJIEKYJISIPHOM
Macchl B ciydae, koraa monumep moay4aroT MPH UCMOMB30BAHUU CIIOCO0A C MOCIEN0BATEIbHON
cTajuel, HanmpuMmep IpPU MHCIOJNb30BAHUU PEAKTOPOB, COEJUHEHHBIX IOCIEI0BATENbHO, U
UCTIOJIb30BAHUM PA3JIMYHBIX YCIOBHH B KAXKAOM peEaKTope, Kaxaas (pakmus IoJuMepa,
NOJIy4eHHasl B Pa3HBbIX PEaKTopax, OydeT MMeTb CBOE€ COOCTBEHHOE MOJIEKYJISIPHO-MacCCOBOE
pacmpeneneHne, KOTOpPO€ MOXKET 3HAuUTeIbHO OTIHWYaThCs Jpyr oT apyra. Kpusas
MOJIEKYJISIPHO-MAaCCOBOTO  paClpeAeNeHnss IMOJYyYEeHHOr0 KOHEYHOrO IOJMMEpa  MOXKET
paccMaTpuBaTbCsl KaK  HaJOXKEHHE KPUBBIX  MOJIEKYJSIPHO-MAacCOBOIO  pacIpeneseHMUs

NOJMMEPHBIX (Dpakiuii, KOTOpbIE, COOTBETCTBEHHO, OYAyT NEMOHCTPUPOBATH [1BA WM Oolee
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OTAENbHBIX MaKCUMyMa WJIHM, IO MeHbLIeH Mepe, OyAyT 3HAYUTENBHO pPACHIUPEHBI I10
CPaBHEHMIO C KPHUBBIMH OTHAEIbHBIX (ppakuuii. [Tonumep, NeMOHCTPUPYIOLIMHA TaKyl0 KPUBYIO
MOJIEKY JIIPHO-MaCCOBOTO pacnpeneneHus, Ha3bIBAETCS «OUMOIATBHBIMY WJIH
«MYJIbTUMOJAJIBHBIMY, COOTBETCTBEHHO. MyJIbTUMOANIBbHBIE TTOJUMEPBI MOTYT OBITh IOJTyUY€HbI
COTJIACHO HECKOJIbKUM Ccrioco0am, onmucanHbiM, Hanpumep, B WO 92/12182, WO 96/18662, WO
98/58001, WO 99/65949 u WO 2008/089978.

MyJIbTUMOAAIBHBIN TMOJUATHIICH MPEANOYTUTENIbHO CONEPKUT (DPAKIHMIO TOMO- WM
COMoJIMMepa 3THJIEHA ¢ HU3KOW MosekyJisipHoii maccort (LMW) wiu comonumepa 3TUJIEHA C
BBICOKOW MOJIEKYJIsipHOM Maccoit (HMW).

B 3aBucumoctu OT TOro, sBisieTCs JU MyJIbTUMOJANbHBIN 3TUJIEHOBBIH MOJUMED
OMMOIANbHBIM MU UMeeT 0oJjiee BBICOKYI0 MOAabHOCTh, (hpakuus LMW w/unmn HMW moxer
BKJTIOYATh KaKN1asl TOJbKO OIHY (DpaKLUIO UK JBe, Wn Oojiee cyOdpakmmii.

[IpennoyTUTENbHO 3TUIICHOBBIN MOJMMEp MPENCTABISAET COOOH OMMONABHBIN MONUMEp,
cocrosiiuii u3 onHou ppakunun LMW u onHoit ppakunu HMW.

ITo wMeHbleidl wMepe opHa (pakuus OSTHIEHOBOTO NOJMMEpPa MPEANOYTUTEIBHO
MPEICTaBIISIET COMOJUMep, KoTophiid monuMepn3oBan Cs3-Ciz anbda-oneduHamu, Kak yKa3aHO
BbiIe. [IpeanodTuTesHO KOIMYECTBO COMOHOMEPA B STHJIEHOBOM nonumepe cocrasisier 0,02 -
5,0 mon.%, 6onee npenmourutenbao 0,05 - 2,0 Mo %.

IIpennoururenbHO ¢pakums  HMW  mpencraensier  comonumep — STUIIEHA,
IPEANOYTUTENBHO COMOJMMEPU30BAHHBII C OJHMM U3 YKA3aHHBIX BBIIIE COMOHOMEPOB.
JlononHUTeNbHO, mpennouTuTeabHo ppakums LMW nonustuneHa npencTapisieT TOMOIOINMED.

JIOMONHUTEbHO, TPENNOYTUTENbHO, KOrAa NonumdTWwieH (A) TonydaloT Ipu
UCTIOJIb30BAHUHU YKAa3aHHOTO BBIIIE MHOIOCTAIUIHOrO crocoba, dpakmmo LMW mnonydvarooT B
LUPKYJISIIUOHHOM peakTope, U ppakimo HMW - B razodaszHom peakTope.

CaolicTBa MYJBTUMOAAIBHOTO MOJUATUIEHA MOTYT PEeryJHUpOBaTbCS COOTHOIIEHUEM
HU3KOMOJICKYJIIPHOH (pakMy W BbICOKOMOJICKYJIPHOH (ppakuuyt B  MyJBTUMOAAIBHOM
MOJIU3TUIIEHE.

B npyrom BapuaHTe OCYIIECTBIEHHS HACTOSINETO H300PETEHHsI HE3JIaCTOMEPHBIN
NOJMATHIIEH (A) MPENCTABISET YHUMOAAIBHBIN MOTUITHIICH.

B »>TOM BapuaHTe OCYINECTBIIEHHS HACTOALIET0 HW300pPETeHHS YHUMOIAJIbHBINA
MOJIUATHJIEH, TAKOW KaK COMOJIUMED STHJICHA, 1 COMOHOMEPHI, BIOpaHHbIE 13 alib(a-0Je(pUHOB C
or 3 no 12 aTomoB yruiepona, Kak yKa3aHO BBIIIE, KAK IPABUJIO, MOJIUMEPU3YIOT B OJHOM
peaxkTope MOoJUMEpPU3aLIUN.

VHUMORANbHBIN MOJUATUIIEH TaKXKe MOXKET OBITh MMOJMMEPU30BaH B ABYX MWiIH Oonee

peakropax NOJMMEPHU3ALMM TPU HCIOJb30BAHUU YCJIOBUHM MOJUMeEpH3alMu  (ppakuuit
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MOJIM3THJICHA, UMCIOIIIUX B OCHOBHOM T€ K€ CBOICTBA.

Onactomep (B)

Onactomep (B) mpeanoyTuTensHO BHIOMPAIOT U3 COMOJMMEPOB 3THJICHA C TMOJIIPHBIMU
COMOHOMCPHBIMHA CAUHHLAMHU, HOJ'II/IOJ'Ie(bI/IHOBbIX MJ1acTOMEPOB, HOJ'IHOJ'[e(bPIHOBbIX
3IACTOMEPOB, OJIe(PUHOBBIX OJIOK-COMONMMEPOB WJIM MX CMeCel, OoJjiee MPenrnouTUTENbHO W3
COTIOJIUMEPOB STUJICHA C TIOJSIPHBIMH COMOHOMEPHBIMHU €IMHULIAMU.

Onactomep (B) MokeT mnpeAcTaBnsATb OJe(UHOBBIA OJIOK-COMONMMEP, TaKOH Kak
MPOIUJIEHOBBIA  OJIOK-COTIONIUMEP HJIM  DTUJICHOBBIN  OJIOK-COMoNuMep, Hampumep OJIOK-
COMOJIMMEP TPOMWJIEHA U ONHOro miu Oojiee anbha-one)MHOBOTO COMOHOMEpPA, KOTOPBIM
BbIOMpArOT U3 3TUieHa, 1-OyTeHa, l-meHtena, 1-rekcena, 1-okteHa, 4-merun-l-nenrena, 1,4-

Oyranuena u 1,4-rekcamueHa wWin 0JOK-CONOAuUMep STHJIEHA W OJHOro wuiu Oojee anbda-

oNe(HOBOTO COMOHOMEpA, KOMmOpuli BBIOWPAOT W3 nponuieHa, 1-OyreHa, l-meHTtena, 1-
rekcena, l-okteHa, 4-metwi-l-nenteHa, 1,4-Oytanuena, 1,4-rekcaaneHa W HopOOpHaIMEHA.
ITpumepnt TaKUX 3J1aCTOMEPOB BKJIFOYAIOT STUJICHIIPOIIUIIEHOBBII Kay4yK,
STHJIEHNPONMICHANEHOBBIN Kayuyk (EPDM) u sTrnernponuiaeHHOpOOpHaAHEHOBBIH Kay4yK.

bonee mnpepmoururensHO dactomep (B) mpencTaBiseT 31aCTOMEPHBIN  COMOTUMED
STHJIEHAa C OAHOH wmiu Ooyiee MOJSIPHOW COMOHOMEpPHOH emuHHned. IlonaspHble COMOHOMEpHBIE
€IUHULBl MPEANOYTUTENIPHO BBIOMPAIOT W3  AJKWIAKPWIATOB, AJKWJIMETaKPUIATOB U
ankunaueratos. lIpeanoyTUTENbHBIMU IpPUMEpPaMH TaKUX 3JaCTOMEPOB SIBJAIOTCS 3THUIIEH-
ANKUJIAKPUIATBI, ATHJICH-AJIKWIMETAKPUIAThl U OTUJICH-aJIKUJaleTaTel.  J{OMOJHUTENBHO
IPEANOYTUTENIHBHO COMOHOMEP UMEET MOJIIPHYIO Tpy iy ¢ GopMyJIon

-O(CO)C1-Cs-anxun umu -C(0)-OC1-Ce-amxui.

ITo cymecTBy mNpeAnoYTUTEIHHO 3JIACTOMEPBl NPEACTABISIIOT STUJICHBUHUJIALETAT
(EVA), ortune-nemerunakpuiar (EMA), ostunenmermnmerakpunatr (EMMA), stunes-
nporuiakpuiat u stwieHOyTrnakpuiar (EBA), B wactHoctu EBA.

KonnyecTBO MOJNSIPHBIX COMOHOMEpHBIX €AMHHUI] B 3jactoMmepe (B) mpeamoururenbHO
cocrapysier B mpenenax ot 15 mo 40 macc.%, Gonee mpenmourureapbHo oT 17 mo 35 macc.%,
HanOonee npeanoyrutenbHo ot 20 1o 30 macce.%.

Onacromep (B) MOXKeT IOMONHUTENBPHO CONEPKaTh IO MEHbIIEH Mepe OIMH COMOHOMED,
NPEACTABISIIOIUIN anbga-onerH, KOTOPBIA BBIOUPAIOT M3 TPYIIBL mpornuieHa, 1-Oyrtena, 1-
neHTeHa, 1-rekcena, 1-okreHa, 4-metw-1-nenrtena, 1,4-6ytanuena u 1,4-rexcaamnena.

Onactomep  (B) MokerT ObITh MOJyYeH MPH KUCHOJB30BAHUU JIFOOOTO IMOAXOISIIETO
crioco0a, U3BECTHOTO U3 MPENUIECTBYIOMEr0 YPOBHS TEXHHUKH.

IIpennmouturensHo  smactomep (B) mpucyTCTByeT B NONMMEPHOH KOMIIO3HLIUU B

kommuectBe oT 9,0 mo 38 macc.%, Oonee mpenmoututenbHo oT 15 mo 35 macc.% u Hambonee



18

npeanoututensHo oT 20 1o 30 macce.% ot ob1meit MacChl MOJTMMEPHON KOMITO3ULIHH.

Kucnorusiit npusuBouHbIi areHT (C)

B kauecTBe KMCIOTHOrO MPUBUBOYHOIO ar€éHTa MOXKET OBITh MCIIOJB30BAH JIFOOON TaKOM
areHT, KOTOpBbIM, KaK M3BECTHO CHENMAJHCTy B OOJACTH TEXHUKH, K KOTOPOW OTHOCHUTCS
HacTosiIee n300peTeHne, MOAXOIUT AJISt STOH LIeNH.

IIpennovYTUTENPHO  KHUCJIOTHBIA NPUBUBOYHBIN AreHT MPENCTaBisieT HEHACHILICHHYIO
KapOOHOBYIO KHCJIOTY WM €€ IPOU3BOIHOE, TaKoe KaK aHTUAPHI, CIOXHBIA 3Gup u Ccoiu

(TaKI/Ie, KaK COJIM METaJJIOB, TaK M COJIHU HeMeTaJ'IJ'IOB). HpeI[HOLITI/ITeJIbHO HEHAaCBhILICHHAas1

rpyIna HAXOAUTCS B COENUHEHUN C KapOOKCHIJIBHOW TPYIIIOHN.

IIpumepbl  TakMxX  NPUBUBOYHBIX  areHTOB  BKJIIOYAIOT  AKPWIOBYKD  KUCJOTY,
METAKPHJIOBYIO KHCJIOTY, ()yMapOBYIO KHUCJIOTY, MAJEHHOBYIO KHUCIOTY, HAJHKOBYIO KHCIOTY,
LIUTPAKOHOBYIO KHCJIOTY, HTAKOHOBYIO KHCIJIOTY, KPOTOHOBYIO KHCJIOTY U UX aHTUIAPUIBI, COJH
METAJIIOB, CIIOKHBIE 3(UPBI aMHUIOB HJTH UMUIOB.

IIpennoyTuTenbHBIMU MPUBUBOYHBIMYM areHTaMM SIBJISIFOTCSl MaJIEMHOBAsl KUCJIOTa U €€
IIPOU3BOJHbIE, TAKHE KAK MAJIEMHOBBIM aHTMJPUI U, B YaCTHOCTH, MaJIEMHOBBIN aHTUAPUTL.

IIpennoyTuTe bHO KUCIOTHBIM NMPUBHUBOYHBIA areHT (C) MpPUCYTCTBYET B MOJUMEPHON
komno3unuu B kojudectse ot 0,01 mo 3,0 macc.%, Gonee mpeamoururensHo ot 0,03 nmo 1,5
macc.% wu Hambonee npeanourutensHo ot 0,05 no 1,0 macc.% ot obuieit Maccel MOTUMEPHOH
KOMIIO3ULIVH.

Kowmmnonent (D)

ITpuBuBKa MOXET OBITH NMPOBENEHA B MPUCYTCTBUH MJIM B OTCYTCTBHE PAJUKAIbHOTO
uHuuuaTopa (D), HO mpeanoYTUTENBHO MPOBOAUTCS B MPUCYTCTBUM PAAUKAIBHOIO MHUIIATOPA
(D), Takoro kak OpraHHYEcKasi MEPEKUCh, CIOXHBIH OPraHMYECKHH MEePEeKUCHBbIH >Qup Win
OpraHUYecKasi THIPOIEPEKUCE.

Haubonee npeanourutensHo panukaibHblii HTHULUATOP (D) BEIOMPAIOT U3 OpraHMYECKUX
MEPEKUCEH.

[IpennmoutnrensHo  papgukanpHbeli  uHHOuatop (D), Oomee  mpeamodtuTeNHHO
OpPraHUYECKYH0 MEepPEKHUCh PACTBOPSIOT B PAacTBOpHUTENE Meped Mojadeil B MUTAIOLIYI 30HY
JKCTpyAepa.

[Monxonsimasi oOpraHu4ecKkas MEPeKHCh MOXeT ObITh BbIOpaHa W3 JUATKHUIIBHBIX

NepeKHcel, TAKUX KaK, HapuMep, MepeKnuch Jlaypousia, epeknuch AuaeKaHouma, epeKuch TpeT-

Oy THIIKyMHJIA, 2,5-0uc(2-3TUITeKCAHOMIIIEPOKCH )-2, 5- TMMETHIITEKCaH, 2,5-0uc(Tper-
Oy THIIIEPOKCH)-2, 5-TUMETHIITeKCaH, NEPEKUCh TpeT-Oy THIIKYMHJIA, TpeT-
Oy THJIIIEPOKCUTTHBAJIAT, IU(TpeT-0y THIIEPOKCUU30TTPOITHI )JOEH30T u ux cMecH,

NPEANOYTUTENBHO  2,5-0MC(2-3TUNreKCaHOMIINIEPOKCH)-2, S-TUMeTIIrekcad,  2,5-0uc(tper-



19

Oy THIIIEPOKCH)-2, 5-AUMETIIITeKCaH, AU(TpeT-Oy THINepOKCHU30NPOIHI)OeH30 U HUX CMECH.
Teepable panukanabHble HHUIHATOPBI (D) MOryT OBITH PACTBOPEHBI B PACTBOPUTEINE, TAKOM KaK
M30J0JIEKaH.

KonuuecTBo pagukanbHOrO MHMLMATOPA MPENNOYTUTENbHO npeacrasisier oT 0 macc.%
no 0,50 macc.%, Gonee mpenmouturenbro ot 0,001 macc.% mo 0,40 macc.% wu Hambonee
npeanoututensHo ot 0,01 mace.% o 0,25 macc.% ot o01iel MacChl MOJUMEPHOM KOMITO3ULUH.

JloOaBku

[TonumepHasi KOMITO3ULIMS MOKET COZIEPIKaTh JOMOTHUTEIbHbIE TOOABKH.

[Monxonsimumu  100aBKaMH SIBJISIFOTCSI, KaK TPABWIO, A00ABKH, HCIONb3yeMble IS
UCTIOJIb30BAHMSI € MOJUOJeHHAMY, TaKhe Kak CTaOMIN3aTopbl (HampuMmep, aHTHOKCHIAHTHBIE
areHThl), TOMJIOTUTENN METAUIOB W/miu Y D-CTaOuiIn3aTophl, AHTUCTATUYECKHUE AareHThl |
areHThl, CIIOCOOCTBYIOIINE TEXHOJIOTHYECKOH 00paboTke (Takue KaK TEXHOJIOTHYECKHE areHThI).
IIpenmoururenpHO nO0aBKM BBIOMPAIOT TaKWE, KOTOPbIE HECIOCOOHBI pearupoBath C
pamukanbHbIM HHULAaTOpoM (D) B ycrnoBusAx mporiecca MOJy4YeHUs MMOJMMEPHOH KOMITO3HIIUU
M300peTeHNs], KaK YKa3aHO BBILIE UITH HUXKE.

KomuectBo nobaBku mpeanodrutesbHo coctasysieT oT 0 mace.% no 1 macc.%, Gonee
npeanoututensHo ot 0,001 macc.% no 0,8 macc.% ot o01el MacChl MOJTUMEPHOH KOMITO3ULIUH.

ITonumepHast KOMOO3ULIMS

ITonumepHass KOMITO3ULIMSI COAEPIKUT HEINACTOMEPHBIN MonusTuieH (A) U 31acTomep
(B), Ha xotopslii npusBuT kuciaoTHbIN npuBuBouHbI areHT (C). Kommonents! (A), (B) u (C)
NOJMMEPHON KOMITO3ULIUH MPEATIOUTUTENbHO IPEACTABIISIOT YKa3aHHbIE BBIIIE HIIN HIDKE.

[TonrMepHas KOMIIO3UIMS MOXKET AOMOJHHUTENIBHO COAEpKaTh HAOOABKH, KaK YKa3aHO
BBILIE UM HUXKE.

IlonumepHass KOMIIO3ULIUSA TPEAINOYTUTENIBHO HMeeT mnokasarenb MFR; koHeuHONR
xommnosuiwn (mocne npusuBkH) ot 0,1 mo 10,0 /10 munyT, Gonee npennouyrurensbHo ot 0,8 1o
6,0 /10 MunyT U Haubonee npeanouTuTesbHo OT 1,0 10 5,0 1/10 MuHYT.

[TonmumepHas KOMITO3ULMS TPEANIOUTUTEIPHO UMeeT IUIOTHOCTh OT 900 mo 960 kr/m?,
bonee npennoututensHo oT 920 mo 950 kr/M® u Hambosee MpeanoYTHUTENHHO OT 925 mo 945
KI/M3.

[TonumepHast KOMITO3UIMSA UMEET 1BA OTAEIbHBIX NHKA M BMAJAWHY MEXIY yYKa3aHHBIMU
NMUKaMH Ha KPUBOM renb-npoHukaromieit xpomarorpadpuu (GPC). CrnenoBarenpHO, KpUBast Telib-
nponukaromeit xpomarorpapun (GPC) ompenensercs Huke B METOAAX HW3MEPEHUs, Kak
HOPMaJIM30BaHHBIA MO KOHLEHTpanuu curHai LS15 1o monekynsipHON Macce CTaHIapTHOMN
renb-niponHukaromeii xpomarorpapuu (GPC), nmonyuennoit mpu mnposenenun GPC-VISC-LS

aHaJn3a
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3HaueHne Z MOXET OBITh PACCUMUTAHO MO IUIOIAASM HH)KE YKa3aHHBIX JIByX ITHKOB
KpuBOH renb-npoHukaromeit xpomarorpaguu (GPC) no popmyne (I)

Z = s/Abs(B-A) D,

rae

Abs(B-A) - abconmoTHoe 3HaueHue (B-A);

A = momaab MeXIy KacaTebHOH, mapajuienbHoi ocu MW, mpoxopsuieit yepe3 logM
(Min) u curnajgom LS15, ot logM, pasnoro 5,1, no 3Hauenusi logM, rne LS-curnan sisisiercs
MHUHHMaJIbHBIM, logM (Min), B mpenenax logM ot 5,1 no 6;

B = mnomanp Mekay kacaTtenbHOM, mapaienbHoit ocu MW, npoxopsieii yepes logM
(Min), u curnasniom LS15, ot logM (Min) no To4kH, rne cHOBa nepecekaetcs ¢ LS-curnanowm;

U

S - HAKJIOH Meskay aByMs mukamu kpusoi GPC, onpenenennsbiii npu logM B mpenenax ot
5,1 no 6.

JBa nuka xpusoii GPC ompeneneHbl, kak HOPMaJIU30BaHHBII 110 KOHLIEHTPALMU CUTHAI
LS15 npu logM(conv) ((cranmapt)) 5,1 1 HOpMaNM30BaHHBIA MO KOHLEHTpanuu curHan LS15
npu logM(conv) (crarmapr) 6.

IInomanu A u B npusenens! Ha Durype 2.

IMonumepHass KOMMO3UIMsST HMeeT Z-3HadeHHWe 10 MeHbleir wmepe -0,3, Oonee
NPEANOYTUTENBHO 10 MeHblIel Mepe -0,2 1 HanboJee NMPenrnoYTHUTEIbHO MO MEHbINEH Mepe -
0,1.

B HEKOTOpBIX BapHaHTaX OCYLIECTBICHHUsS] HACTOSINEr0 HM300pETeHHs  MOJUMepHast
KOMITO3MLIMSI ~IPEANOYTUTENIbHO HMeeT Z-3HaueHne 1o MeHbled Mepe 2, Ooree
MPEINOYTUTENILHO 110 MeHbIIeH Mepe 3.

Z-3HaueHne MOXKET MPEACTABISITh BIUIOTh 0 S0, MpeanoYTHTEIbHO BILIOTH 110 20, Oosee
MPEANOYTUTENBHO BILUIOTH 10 10.

HakyioH s mMexnay nByMsi TUKaMu KPUBOH rejib-npoHukaromeit xpomarorpaduu (GPC)
NOJIMMEPHON KOMIIO3UIUN TPEATIOYTUTENIbHO COCTaBisieT 1o MeHbiueld mepe 0,02, Gonee
NPEANOYTUTENFHO MO0 MeHbIneil mepe 0,05, eme Oonee MPEANOYTUTENILHO MO MEHbIIEH Mepe
0,25 n Hanbosee MPENMOYTHTEIBHO 110 MeHblIeH Mepe 0,5.

Hakyion s mMexny nByMsi MUKaMu KPUBOH rejb-mpoHuKaromeit xpomarorpaduun (GPC)
MOKET COCTABJIATh BILUIOTH A0 2,0 MPEANOYTUTEIBHO BILIOTH 10 1,0.

Onpenenenve 3HaueHus z npuseneHo Ha Purype 2. Kak nokasaHo Bbllle, Z-3Hau€HUE
MOKeT OBITh ompenenieHO u3 momaneit A u B u Hakimona s. Ha kpuBoii refb-mpOHUKAIOLIEH
xpomarorpaduu (GPC) xoMmo3unmy BUAHBI 1Ba OTUETIUBBIX NHKA C BIAAMHON MEXAYy HUMH.

JleBblil MUK COOTBETCTBYET MOJUMEPY C Ooee HU3KOM MOJEKYJISIPHONW MacCOM, a IMpaBblii MUK -
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noJuMepy ¢ 0oJiee BBICOKOM MOJIEKYJIIPHON Macco.

[Tnomane A mpencTaBiseT IUIOMAAb MO KPUBOW paclpeneeHus] MOJIEKYJIIPHOH MacChl
U BbIIE  KacaTeJIbHOH, IPOBEACHHOW B TOYKE MHMHHUMYMa MEXIy MABYMs ITHKaMH,
napauiensHpiMu ocd MW, OT TOYKHM MakCMMyMa JIEBOI'O IHKA A0 TOYKH MHHMMYMa MEXIY
ABYMS TUKAMH.

IInomane B mnpeacraBnser 1wUIomangb MNOJ  KPUBOW  MOJIEKYJISPHO-MAacCOBOIO
pacnpeneneHuss W BbIIIE KAacaTeNbHOH, MPOBEICHHOW B TOYKE MHUHMMYMa MEXIY JABYMs
MUKaMH, MapajuleIbHbIME OCH MW, OT TOYKM MHMHUMyMa MEXIy ABYMsI MHKAMH IO TOYKH
NepeceueH s KacaTeJIbHOM KPUBOH MOJIEKYJISIPHO-MACCOBOTO PACIIPENENICHUs] BIPABO OT TOYKH
MHHHUMYMa.

HaxkJsioH s mpencTaBisieT HAKJIOH JIMHUH, COSANHSIONIEH TOYKY MaKCHMyMa JIEBOTO THKa C
TOYKOH MaKCUMyMa MPaBOrO MHKA.

3HayeHne Z yKa3bIBa€T HA TO, YTO HAKJIOH MEXIY IBYMs NMUKaMH Ha KPHBOW Iellb-
npoHukaromei  xpomarorpapuun  (GPC), ompenensiemblii, Kak HOPMAJIM30BAHHBIA IO
koHUeHTpauun curHan LS15, mnonyuennenii npu mnposepenun GPC-VISC-LS ananusa,
NOJIMMEPHON KOMIIO3ULIMU H300PETeHUs] HAaXOAWTCS B OIpENeNeHHbIX npexnenax. M3 wactu
«IIpumeprr» BUAHO, YTO MONUMepHass KOMIo3uLus CpaBHUTENbHBIX NPUMEPOB IEMOHCTPUPYET
Oonee HU3KOE 3HAUEHUE Z, KOTOPOE MOXKET OBITh MPEACTABICHO Ha KPUBOI IeJb-IIPOHUKAIOIIEH
xpomarorpapuu (GPC), xak OGonee HU3KMI BTOPON MUK C MPABO CTOPOHBL DTO YKa3bIBAET HA
TO, YTO B IIpOLecCe KOMIAYHIUPOBAHMsA IO HACTOSINEMY H300pETeHHIO MNOJy4arT Oonee
BBICOKYIO (DPaKIMIO BBICOKOMOJIEKYJSIDHOTO COEJUHEHHS B MOJMMEPHOH KOMITO3MLIUH.
Cuuraercs, 4ro 3Ta Oojiee BbICOKas (pakims COeAnHEeHUs ¢ Oojiee BBICOKOH MOJIEKYJISIPHON
MacCOM SIBJIAETCSl PE3yJIbTATOM YBEJIMYEHHs CHJIbHO PAa3BETBJIEHHBIX MOJMMEPHBIX CTPYKTY,
MIOJIyYeHHBIX B PE3YJIbTATE PEAKLIUHU TPHUBHBKH.

Cmocob

[TonumepHasi KOMITO3ULHSI TI0 HACTOSIIEMY M300PETEHHUIO, KaK YKA3aHO BBIIIE WITH HUXKE,
NPEANOYTUTENIEHO MOy YeHa TPU HCIIOJIb30BAHIH CIIOC00A, BKIIOYAIOINETO CTAAHH:

- nogayn KoMrnoHeHToB (A), (B) u (C) B 3kCcTpynep, BKIOYAIIIUN MUTAIOLIYIO
CEeKIIMI0, CEKLHUIO IMJIMHAPA U IUIMTY MATPULbI, TJe CeKIHs LIWIMHApA 3KCTpyAepa HIDKE IO
TEXHOJIOTUYECKON JIMHUW THTAIOIIEH CEKIMU W BBILIE MO TEXHOJOTHYECKOW JIMHUU  TUIATHI
MaTpHILBI pa3fesieHa MHOYKECTBO 30H KOHTPOJISI, M IIePBast 30Ha KOHTPOJIS MPENCTABIISIET TIEPBYIO
30HY KOHTPOJIA B CEKLUH LIIMHAPA HIDKE 0 TEXHOJOTMYeCKOW JIMHWM NHTAKOLIeH 30HBI, B
KOTOPYIO moxaH kKoMoHeHT(bl) (A) w/wnm (B) ans Havana riaBieHus,

- KOMITAYHAUPOBaHUA KOMIOHEHTOB (A) u (B) and monydeHuss nonumepHON

KOMITIO3ULIUH, 1
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- NpUBUBKH KOMITOHEHTa (A) mu koMrnoHeHTOB (A) u (B) xommonenTom (C) BO
BpeMsl CTaAuU KOMIIay HAUPOBAHMSI,

- XapaKTepU3YIOIIUNCS T€M, YTO CIIOCOO TOMOIHUTENBHO BKIIIOYAET CTAHUIO:

- HE3aBUCUMOI0 KOHTPOJII TEMIEPATYPbl KaXKAOH 30HBI KOHTPOJISI MHOKECTBA 30H
KOHTPOJISI CEKLIMU LUIMHAPA SKCTPYAEepa, KaK TAKOBOI

a) TeMIneparypa B TIEpPBOMl 30HE KOHTPOJS CEKUMHM LWIMHApPA HUXKE IO
TEXHOJIOTHYECKOH JIMHUMA THTAOMEH CEKLIUU COCTaBIsieT B mpeneiax ot Oonee yem 85°C nmo
180°C,

b) TeMIlepaTypa 30Hbl KOHTPOJS CEKLUMM LWIMHApPAa OT MEepBOH 30HBI KOHTPOJS
CeKLUU LWINHAPA HUXKE M0 TEXHOJOTHYECKOW JIMHUKM MHUTAoled CEeKLUU B 30Hy KOHTPOJS B
CpenHel CeKLUMH LIMHAPA TOBBINAETCS MO JJIMHE CeKIMM LWIMHAPAa Ha IBYX WIH Oonee
CTasIX TakKUM OOpa3oM, YTO TEMIIepaTypa 30HBI KOHTPOJS B CPEOHEH CEeKUMH LWINHApA
cocrasJsieT oT 105 % no 145 % TemnepaTypel B IepBOM 30HE KOHTPOJIS CEKLIUU LIMJIMHIPA HUXKE
M0 TEXHOJIOTMYECKOM JINHUN MUTAKOIIEH CEeKLUH, U

c) TEMIIEpaTypa 30HbI KOHTPOJsI CEKLMM LIUIMHIApPA OT 30HbI KOHTPOJSA B CpeaHei
CEeKLUU IMJIMHApPAa B 30HY KOHTPOJA CEKLUMH LWINHAPAa HENOCPEACTBEHHO BbIlIE IO
TE€XHOJIOTUYECKON JIMHUM IUIMTHI MaTPULIbI MOANEPKUBAETCS TAaKOH K€ WM MOBBILIAETCS A0
Temreparypbl He 6onee uem 120% TteMmepaTypbl 30HbI KOHTPOJIS B CPEAHEN CEKIMH LIHJIUH/IPA.

B onHOM BapmaHTe OCYINECTBIEHUS HACTOALIEro n300pereHnss KoMmoHeHTH! (A), (B) u
(C) mpeanouTuTeNbHO MOJAI0T BMECTE B ITUTAIOIIYIO CEKLIUIO 3KCTpyAepa.

ITpeanouturensHo kommnoHeHTHl (A), (B) m (C) cMemmuBarOT C mHONydYeHHEM CMecH
koMrnoHeHTOB (A), (B) u (C). YkazanHy10 cMecCh MOJAIOT B MUTAIOIIYKO CEKIUIO SKCTPyAepa.

[Mpennouturenbuo kommnoueHTs (A), (B) u (C), mpeanodYTuTenbHO CMeCh KOMIIOHEHTOB
(A), (B) u (C) monmaroT B MUTAIOINYIO CEKLHUIO SKCTPyIepa uepe3 MUTATENb.

B npyrom BapuaHTe OCYIIECTBIIEHHSI HACTOSIIECTO H300peTeHHs1 KOMIOHEHTHI (A) u (B)
NPEANOYTUTENIFHO MOJA0T B MHUTAKOUIYI CEKLUUIO 3KCTpyaepa. 3areM kommoHeHT (C) Takke
MOXKET OBITh OJaH B MUTAOMIYIO CEKLHIO, HO TAKXKE B CEKLHIO IIMJIMHAPA, MPEANOYTHTENBHO B
30H€ KOHTPOJIsl CeKLIMK LIMJIMHIpPA yCTaHaBInBaoT Temnepatypy 180°C unu Huke.

[IpennmouturenbHO KOMNOHEHTHI (A) U (B) MomaroT B MHUTAIOIIYIO CEKLMIO 3KCTPyAepa U
koMroHeHT (C) MOJaroT B CEKUUIO IMUIMHIPA, MPEATIOYTHUTENIbHO B 30HE KOHTPOJSI CEKLIUHU
LWINHJPA yCTaHABIUBAIOT Temnepatypy 180°C unu Huxe.

HeoOsi3aTenbHO B 3KCTpyznep MOTYT OBITh MOAAHBI JOIMOJNHUTENbHBbIE NOOABKH, Kak
yKa3aHO BbII€ WM HIDKE. [IpeArnodTuTeNbHO NOMONHUTENbHBIE NOOaBKU IMONAIOT B CEKIIHIO
LIIHHPA SKCTPyAepa. DTH JOMOJHUTENIbHbIE JOOABKH WM IPYTHe MOJMMEPHbIE KOMIOHEHTHI

TAKXKE MOT'YT OBITH noaaHbl BMECTC C KOMIIOHCHTOM (C) B 30HY KOHTPOJIA CEKIUH HUJIMHAPA, TAC
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ycraHaBnuBaroT Temneparypy 180°C  wunmu  Hwke. OpHaKO MPEANOYTHTENBHO  3THU
JOTOJTHUTENbHbIE TO0OABKH WM IPYyTHeE IMOJIUMEPHbIE KOMIIOHEHTHI MOJAI0T B OAHY U3 HUXKE 10
TEXHOJIOTUYECKOHN JINHUM 30HY KOHTPOJS CEKLMHU LWINHAPA SKCTPyAepa, MPEArOYTHTEIbHO B
30HY KOHTPOJISI CEKLIMU LIMJIMHAPA, TA€ YCTaHABIMBAIOT TeMrepartypy Oonee yem 180°C.

Temneparypa B nuraromeil CeKIUH MPEANOYTHTENbHO cocTaisier Hibke 100°C, Takas
kak ot 20°C nmo 70°C, 6onee npeanourutenbHo oT 20°C no 60°C, eme Gosiee MPennoOUTUTETBHO
ot 25°C no 60°C, eme 6osee npennourutebHo oT 30°C 1o 60°C u Hanbosee MPeanOYTUTETHHO
ot 35°C no 50°C.

[IpennmoyTUTeNbHO PEAKUUI0 MPUBHBKHM HWHULMUPYIOT TOAA4Yed  paJMKaIbHOTO
uHnuuatopa (D) B sxctpynep. Panukanpabiii nanuuatop (D) Moxker ObITh OAAH B MUTAIOIIYIO
CEeKIIMIO DKCTpynepa OTAenbHO OT KoMmnoHeHTOB (A), (B) u (C) wuepe3 OOKOBOW mHTATENb.
Panukanpubii uHUIMAaTOp (D) Takke MOXeT ObITh MOJAH B CEKLHUIO IMUIMHIpPA 3KCTpyAepa
BMecTe ¢ KOoMIoHeHTOM (C), B Takyr Kak 30Ha KOHTPOJIS, IZI€ YCTAHABIHBAIOT TEMIIEPATYPY
180°C nnu HmKE.

OKCTpynep TPEANOYTHTEIPHO TMPEeNCcTaBysieT JIBYXIIHEKOBBIM 3KCTpyAep, Ooiee
NPEANOYTUTENIPHO JIBYXITHEKOBBIH SKCTPyAEpP CO INHEKAaMH, BpPALIAOIUMHUCS B OIHOM
HAIPaBJICHUH.

DKCTpyAep MOXET NPEACTABIATh, HANPHUMEpP, JIOOOW TPAIUIMOHHO  HCIIOJb3YEMbIH
JKCTpyep. B kauecTBe mpumepa skCTpynepa AJs CTaAuN KOMIAYHAMPOBAHUS MO HACTOSILIEMY
N300peTeHNI0 MOTYT OBbITh HCIOJB30BaHbl TakoBble, mocrasisiemble Japan Steel Works or
Coperion, Hanpumep, ZSK IBYXIITHEKOBBIH 3KCTPyep CO ITHEKAMH, BPALIAIOLIMMUCS B OJHOM
HAaIpaBJIEHUH, C PA3HBIMU TUAMETPAMH LITHEKOB.

JKkcTpyaep, MOAXONAIIMN Aisi crocoba MO  HACTOSALIEMY H300pETEHHI0, MOXKET
NPEACTABJISITh JTA0OPATOPHBINA SKCTPYIEP WU MPOMBILIJICHHBIH SKCTPY AEP.

B nabopatopHOM B3KCTpyaepe CTaaui OBKCTPY3HH, Kak MPaBHJIO, TNPOBOAST TMpPH
ckopocTsix mongauu ot 1 kr/gac o 100 kr/gac, Goyee mpennouTUTENBHO OT 5 Kr/gac 1o S0 kr/4ac.
B npoMblIeHHOM 3KCTpyaepe CKOPOCTb IMOAAYM COCTaBIseT, Kak mpaswio, or 1 no 50
TOHH/4ac, 6onee nmpeanouTutensHo ot 1,5 1o 10 ToHH/4ac.

CxopocTp BpalleHusi IIHEKOB JKCTpyAepa NPEANOYTHTENbHO cocTaBjsier ot 170
000poTOB B MUHYTY 10 550 000poTOB B MUHYTY, Oojiee mpeamodrureapHo oT 200 000pOoTOB B
MHUHYTY 10 500 000pOTOB B MUHYTY .

IIpennouyturensHO Ha ykaszaHHOW craguu 3kcTpy3un SEI (yaenbHas motpebsiemast
SHEPrusi) 3KCTpyaepa MOkeT cocTaBisith oT 150 kBr*u/tonHa no 350 xBr*u/ToHHa, Oonee
npeanoututensHo ot 170 kBr*u/Tonna no 300 kBt*u/TonHa, nmpu stom SEI paccuuTeiBaeTcs

HETIOCPEACTBEHHO Ha OCHOBE NMOTPEOJIsIeMOIl 3KCTPYAePOM SHEPIHH, UTHOPUPYS TIO CYLIECTBY
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OrpaHUYEHHYI0 3P PEKTUBHOCTS.

Temnepatypa skcTpyZep B palioHe IUIMTHI MAaTPULIbI NMPEANOYTUTEBHO  COCTABISAET B
npenenax ot 180°C mo 250°C, Oonee mnpenmoururensHo ot 185°C mo 230°C, naumbonee
npeanoytuTesnbHo ot 195°C no 230°C.

Cexuus LUIMHApPA SKCTpyAepa MPEeNNouTHTEIbHO HMeeT IO MeHbIned mepe 5 30H
KOHTPOJISA, B Ka)KIOM M3 KOTOPBIX TeMIepaTypa HE3aBUCUMO KOHTpoaupyercs. 1Io cymecTtsy
CeKIUsl LWIMHAPAa HMeeT OT 5 10 15 30H KOHTpOJs, MPEAnOYTUTENbHO OT 6 A0 12 30H
KOHTPOJIS.

Ha craguu koMmayHIMpOBaHMs CHOco0a MO HACTOSIEMY H300pETEHHIO TeMIleparypa
30HbI KOHTPOJSI CEKLUHM LUIUHAPA OT MEepPBOI 30HbI KOHTPOJS CEKLUH LUJIUHApPA HIDKE IO
TE€XHOJIOTHYECKON JIMHUM TUTAoLel CEeKLUU B 30HYy KOHTPOJIA B CpeAHEM CEeKLMM LUINHAPA
MOBBIIIAETCS MO JUTHHE CEKIUH [IIMHAPA Ha 2 uim OoJiee CTaausix.

DTO 03HAYaeT, YTO AN CEKLUM LIMHApPA, KOTopas HuMeeT 5 wiu 6 30H KOHTPOJ,
TEeMIIepaTypa 30H KOHTpoJIs 1-3 moBbIIIaeTcs.

Jinst cexuMM LWJIMHApPA, KOTOpas HMeeT 7 Wiu 8 30H KOHTPOJIs, TeMIeparypa 30H
KOHTpPOJIAA 1-4 moBbIaeTcs.

Jnst cekuuu LMIMHApA, KOoTopas wumeeT 9 win 10 30H KOHTpOUs, TeMmeparypa 30H
KOHTpOJIAA 1-5 nmoBbIaercs.

Jns cexumMu LMIMHApA, KoTopass umeer 11 wnmm 12 30H KOHTpOssA, TemmepaTypa 30H
KOHTpPOJIAA 1-6 moBbIIIaeTcs.

Jnst cekumu LMIIMHApA, KoTopas umeeT 13 wnm 14 30H KOHTpoOssA, TemrepaTypa 30H
KOHTpOJIA 1-7 nosbIlIaeTCs.

JInst cekuMu LUIMHAPA, KOTOpass UMeeT 15 30HBbI KOHTPOJIs, TEMIIepaTypa 30H KOHTPOJIS
1-8 nmoBeIIaeTCA.

[ToBpIIeHNE TEMITEPATYPBl HA JBYX WM 0OJIee CTaIUsIX O3HAYAET, YTO MO JJIMHE CEKIIUU
LWIMHApPA OT MepBOH 30HBI KOHTPOJSI CEKLUU HIDKE MO TEXHOJOTMYECKOHN JIMHUU  IMUTAroLIei
CeKIIMM B 30HY KOHTPOJII B CpPEOHEH CEeKIMM IMJIMHApAa TeMIepaTypa JABYX WWIH Oolee
LWINHAPOB, TaKuUX Kak, OT ABYX LWIMHAPOB 1O MATH LUJIMHIAPOB, MPEANOYTUTENBHO IBYX
WIMHAPOB WMJIM TpPeX MWJIUHIPOB, Hauboyee MNPEANOYTHTENBHO JABYX ILIFJIMHIPOB,
yCTaHABIMBAETCS BBILIE TeMIlEpaTypbl LMWJIWHAPA BbIIE IO TEXHOJOTWYECKOW JIMHUU
yKa3aHHBIX IBYX N O0Jee UINHAPOB.

TemnepaTtypa 30HBI KOHTPOJS CEKIMM LUJIMHApPA OT MEPBONH 30HBI KOHTPOJSA CEKLUU
LWINHAPA HIOKE N0 TEXHOJOTUYECKON JIMHUM THTAIOLIEl CeKLUU B 30HY KOHTPOJIA B CpeaHei
CeKLUU LUJIMHAPA, KaK MpaBUJO, MOBBIIAETCS HAa OT JBYX N0 ISTH CTaaul, TAKUX KaK JBE

cTaguu, Tpu CTaaAuu, 4Y€ThbIpC CTAAUU WUJIN ITh CTaI[PIfI, NPpEANIOUTUTEIIBHO OT ABYX OO YE€TBIPEX
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craguii u OoJee MPEANOYTUTENFHO ABYX MM TPeX CTaauil. B OONBIIMHCTBE 3KCTPYAUPYIOIINX
YCTPOICTB J[iB€ CTaAUM MOBBIIIEHUS TEMIEPATYPbl SBJSIOTCA AOCTATOYHBIMU Il YKAa3aHHOTO
BBIILIE WJIM HUXKE CIIocoba.

IToBplIeHHE TeMIepaTypbl Ha YKa3aHHBIX IBYX MJIK Ooyiee CTaaAuAX IOBBILIEHUS
TEMIIEpaTypbl MPEANOYTHTENBHO cocTaBimier B mpemenax ot 5°C  go 30°C, OGomee
npeanoututenbHo oT 7,5°C no 25°C, naubonee npennouturenbHo ot 10°C no 20°C Ha kaxmoit
CTaJlUU HE3aBUCHUMO.

TemnepaTtypa 30HBI KOHTPOJS CEKIMH LUIMHIpPA OT MEPBON 30HBI KOHTPOJIS CEKLUU
LWINHIPA HIDKE 110 TEXHOJIOTMYECKO! IMHUM  MUTAIoLIed CeKLWU B 30Hy KOHTPOJIS B CpeaHei
CEeKIIMH LMJIMHIPA MOBBIIIAETCS HA JIBYX HJIM OoJjiee CTaausiX TaKUM 00pa3oM, YTO TeMIIepartypa
30HBI KOHTPOJsI B CpenHedl cekumu IpummHzapa cocrasisier ot 105 % mo 145 %, Oonee
npeanoututenbHO ot 110 % no 140 % u HambGonee mpenmouturensro ot 110 % mo 135 %
TEMIIEpPaTypbl B NEPBOH 30HE KOHTPOJISA CEKLMH LMIMHAPA HUXE MO TEXHOJOTHYEeCKOW JIMHUU
MUTAKOLENH CEKLIHH.

Temneparypa nepBoi 30HBI KOHTPOJISI CEKLUH LWIMHIAPA HIXKE IO TEXHOJOIMYECKOU
JUHAM  TUTAIOIIed  CeKUHMH COCTaBiisieT B mpenenax ot Oojee uyem 85°C mo 180°C,
npeanoututensHo ot 120°C mo 180°C, Gonee mpeamoututensHo oT 130°C mo 175°C  w
Haubonee npexanoututesbHo ot 140°C go 170°C.

Temnepatypa 30HBI KOHTPOJsI B CpedHENH CEKUUU LWIMHAPA MPEeANOYTUTENbHO
coctasnsieT Ha oT 15°C no 60°C Beie, 6osee mpeanourutensbHo Ha oT 20 °C o 40°C Beiine,
4eM TeMIepaTypa B MEPBOU 30HE KOHTPOJIS CEKLIUU LUJINHAPA.

IIpennovyrurenpbHO TeMNepaTypa 30HbI KOHTPOJIS MOBBIIIAETCS] OT NEPBOM 30HBI KOHTPOJIS
CeKLUH LMINHAPA B 30Hy KOHTPOJIA B CPEAHEN CeKLIMM LIMJIMH/IPA C IIAaroM MpHpaIieHus oT 5 10
20°C OT 30HBI KOHTPOJISI K 30HE, TPAaHUYAIleH ¢ 30HONW KOHTPOJIS.

Temnepatypa 30HbI KOHTPOJISI CEKLUHU LIMJIMHAPA OT 30HbI KOHTPOJSI B CpEOHEN CeKLuu
LWIMHAPA B 30HY KOHTPOJI CEKLWU LIMJIUHAPA HEMOCPEACTBEHHO BbIIIE MO TEXHOJIOTHYECKOM
JUHUM TUIMTHI MAaTPHULBl MOAAEPKUBAETCS TaKOW K€ WU MOBBILIAETCS A0 TEMIIEpaTypbl He
bonee uem 120 %, Oonee npeanouTuTenbHO He Oonee uem 115 %, eme Gosee npennoYTHTEIBHO
He Oonee ueM 110 % TemmepaTypbl 30HBI KOHTPOJIS B CPEAHEN CEKLIMH LIMINHAPA.

DTO 0O3HA4aeT, YTO AN CEKLUM LWIMHApPA, KoTopas HuMeeT 5 wiu 6 30H KOHTPOJ,
TeMIiepaTypa 30H KOHTposd 3 - 5 win 6 NOAAEPKUBAETCS TAaKOW K€ WIM MOBBIIIAETCS 10
Temreparypsl He 6osee uem 120% Temmeparypbl 30HbI KOHTPOJIS 3.

Jns cexumM LWIMHApPA, KOTOpas HMeeT 7 WUiau 8 30H KOHTPOJs, TeMIlepaTypa 30H
KOHTpOJIA 4-7 win 8 MOoANep KUBaeTCs TaKOHW K€ WUJIHM TOBBIIIAETCS 10 TEMIepaTyphl He Oojiee

yeM 120% TemnepaTypbl 30HbI KOHTPOJIA 4.
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Jns cexuuu muiauHApa, kotopas wumMeer 9 wim 10 30H KOHTPOJIsA, TeMmeparypa 30H
KOoHTpoust 5-9 win 10 moxnep:kuBaeTcss TaKOH K€ WJIN MOBBIMIASTCS O TEMIIepaTypsl He OoJiee
yeMm 120% TemnepaTypbl 30HbI KOHTPOJIA 5.

Jnsa cexumn nunuHapa, koropas wumeer 11 unu 12 30H kOHTpOSs, Temiepatypa 30H
KOHTPOJIst 6-11 wn 12 moxaepKuBaeTcsi TAaKOH ke WJIM MOBBILIAETCS 1O TEMIIEPATypbl He Ooee
gyeM 120% TemnepaTypbl 30HbI KOHTPOJIS 5.

Jns cekuuu LUIuHApa, KoTtopas wumeeT 13 unu 14 30H KOHTpOSs, TeMIiepaTtypa 30H
KOHTpouist 7-13 wnu 14 moanep:kuBaeTcsi TAKOH e WITH MOBBIIIAETCS IO TEMITepaTypbl He OoJiee
yeMm 120% TemnepaTypbl 30HBI KOHTPOJIA S.

Jns cexumu UWIMHAPA, KOTOpass UMeEET 15 30HbI KOHTPOJIS, TEMIIEpATypa 30H KOHTPOJIA
8-15 mopnmep:kuBaeTCsi TAaKOW K€ WJIM IMOBBIIMAETCS O TeMIeparypbl He Oojee wem 120%
TEMIIEPaTyPbl 30HbI KOHTPOIIA 5.

IIpy moBBILIEHUH TeMIepaTyphl MOCHeNHEH 30Hbl KOHTPOJS CEKLMHU LUIMHIApA, OHA
npeanouTuTensHo coctanisieT Ha oT 5 °C no 30 °C Beimme, Oonee npeanoututensHo Ha ot 10 °C
1o 20 °C, yeM Temmneparypa B 30HE KOHTPOJISL B CPEAHEN CEKLIMH LIMJIUHAPA.

Ilpu nonnep:xaHuu TeMIEPaATyphbl MOCIEAHEN 30HBI KOHTPOJIA CEKLUM LUJIUHAPA, OHA
SIBJISIETCS] TAKOM K€, KaK TeMIIepaTypa B 30HE KOHTPOJIA B CPEAHEN CeKLIMU LIMJIMHIPA.

OT nepBoii A0 moOcCHegHENl 30HBI KOHTPOJS CEKUMHM LUIUHIApA TemIeparypa
NPEANOYTUTENBHO NoBbIaercs Ha ot 115% no 150%, Gonee npennoururensHo Ha ot 120% no
145% wu nambonee mpenmoutrutenpbHo Ha OT 125% po 135% Ttemmeparypsl mepBOH 30HBI
KOHTPOJISL CEKLIUU LIWIMHIPA.

Temnepatypa mnocneaHeill 30HbI KOHTPOJIA CEKUUU LMJIMHApPA MPEANOYTUTENBHO
cocraBysier Ha oT 30°C mo 75°C, Gonee mpennoututenbHo Ha oT 35°C mo 70°C u Haumbonee
npeanouytuteibHO OT Ha 40°C go 60°C, BbIlle yeM TeMmriepaTypa TMEpBOH 30HBI  KOHTPOJIS
CEeKLIMM LIMJIMHAPA.

Temneparypa nociaenHeil 30HbI KOHTPOJISI CEKLIUU LIMJIMHAPA MOXKET COCTABJIATH TAKYIO
e, Kak TeMIiepaTypa IUIUThl MaTPULIbL.

B omHOM no cymecTBy NpeaNOYTUTENBHOM BAPHAHTE OCYLIECTBJICHHMS HACTOSILIETrO
M300peTeHNst CeKIMs LWIMHAPA UMeeT 6 30H KOHTPOJISI, B KOTOPBIX TEMIIEpaTypa HE3aBHCHMO
KOHTPOJIUPYETCA.

Temnepatypa nuTaroiieil 30HbI IPEANOUTUTENBHO YCTaHOBJEHA B npeaenax ot 35°C no
50°C.

Temnepatypa 30HbI KOHTPOJIA | MPEANIOYTUTENBHO YCTaHOBJEHA B npeaenax ot 140°C no
170°C.

Temmnepatypa 30HbI KOHTPOJIA 2 IPEATIOYTUTENBHO YCTaHOBJEHA B npeaenax ot 170°C no
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180°C.

Temmnepatypa 30HbI KOHTPOJISA 3 PEATIOYTUTENBHO YCTaHOBJEHA B npeaenax ot 180°C no
190°C.

Temnepatypa 30HbI KOHTPOJIA 4 IPEATIOYTUTENBHO YCTaHOBJEHA B npeaenax ot 190°C no
200°C.

TemmnepaTypa 30HBI KOHTPOJISL 5 IPEANIOUYTUTENBHO YCTaHOBJIeHa B npeaenax ot 190°C no
210°C.

Temmnepatypa 30HbI KOHTPOJISA 6 MPEATIOYTUTENILHO YCTaHOBJEeHa B npeaenax ot 190°C no
210°C.

Temnepatypa ruuThl MATPULIBI IPEANIOUYTUTEIBHO YCTaHOBIEHa B npenenax oT 190°C no
210°C.

U3smepeHHas TeMmepaTrypa B 30HaX KOHTPOJII MOKET OTJIMYATbCs OT YCTAHOBJIEHHBIX
teMnepatyp Ha + 5°C, npeanoururensHo + 4°C.

[TonmumepHas KOMIIO3ULMSI MO HACTOALIEMY H300PETEHUIO IO CYINECTBY MOAXOOUT B
Ka4yeCcTBe aJire3MBHON MOJIUMEPHON KOMITO3ULIUU, HaPUMED, JIs MOJTYy4YeHUs aAT€3UBHOIO CJIOs
B MHOIOCJIONHBIX CTPYKTypaX, TakUX Kak, HalpuMmep, TPEXCIONHOe MOKpPbITHE IS
METaJUTNYEeCKUX TPYO, TAKUX KaK CTaJIbHbIE TPYOBL

Ilo cywmecTBy MpeANOYTUTEIBPHO MOJMMEpPHAas KOMIO3MLMS [0  HACTOALIEMY
M300pEeTEeHNI0, KAaK YKa3aHO BbIIE WJIM HUXKE, MPENCTaBIsAeT Aaare3UBHYIO IOJUMEPHYIO
KOMIIO3ULIUIO.

MHorocnoiiHas CTpyKTypa

JIONOJTHUTEIBHO HACTOsIee HM300peTeHHe OTHOCHUTCS K MHOTOCJIOWHOW CTPYKTYpe,
comep)kallell OIMH CJIOHM, cOoAepKallui YKa3aHHYK0 BbIIE WM HUWXKE IOJIUMEPHYIO
KOMIIO3HILIUIO.

[IpennoyTuTeIBHO MHOTOCIIOWHASI CTPYKTYpa MPEACTABISIET MOKPBITHE Ui TPyO, Takoe
KaK TPEXCJIOHHOe TMOKpbhITHE sl MeTaumdeckux TpyO. Hambonee mnpenmoututensHO
MHOT'OCJIOIHAsI CTPYKTYpa MPEACTABISIET TPEXCIOWHOE MOKPBITUE JIJISI CTAIBHBIX TPYO.

Crolt, copmepamuii yKa3aHHYH BbIIIE WM HIDKE TOJUMEPHYK) KOMIIO3HUIHIO,
MPEANOYTUTENBHO MPEACTABIISAET aAl€3UBHBII CJIOM.

[IpenmoyTuTeILHO MHOTOCJIONHAS CTPYKTypa, OoJjiee TNPEANOYTHUTENbHO MOKPbITAS
NOKPBITHEM MeTajulndeckass TpyOa, Hambojee NPEANOUTUTEIBHO TIOKPBITasi IOKPHITHEM
cTanbHas TpyOa, mMeeT conpoTusiieHne otrciananuio npu 23°C no mensined mepe 200 H/cwm,
Oonee mpenmoutuTeNbHO MO MeHbmed Mepe 250 H/cm u Hambosee MpeaNnOYTHTENLHO IO
menbLIel Mepe 300 H/ewm.

BepxHuii npenen conpoTusieHus oTciaauBaHuio npu 23°C, Kak MpaBUIIO, COCTABISAET HE
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Oonee uem 750 H/em.

JIOTIOJTHUTENBHO MPENNIOYTHTEIBHO MHOTOCIIONHAS CTPYKTypa, Oosee MpennoYTHTEIbHO
IOKpBITasi TOKPBITHEM MeTajulndeckass TpyOa, HauOosee NPEArOUTHTENbHO MOKPBITas
IOKPBITHEM CTasIbHAs TPyOa, UMeeT COnpoTUuBiIeHne oTrcnanBaHuio npu 80°C no MeHbInel Mepe
100 H/cwm, Gonee mpeanodTuTeNibHO MO MeHbLIeit mepe 125 H/cm 1 Haubosiee npennoYTHTEIbHO
no MeHbineit mepe 150 H/em.

Bepxnuii npenen conpotunienus: orcinanBanuio rpu 80°C, Kak mMpaBwIIO, COCTABIISIET HE
6onee uem 300 H/cm.

[IpennoyTUTEIBHO MHOTOCJIONHAS CTPYKTypa, OoJjiee TNPEANOYTHUTEbHO MOKPbITAs
NOKPBITUEM MeTaJulndeckass TpyOa, Hambojee NPEANOUTUTEIbHO TOKPBITasi MOKPHITHEM
cTajibHast TpyOa MMEeT COMPOTHUBIIEHHE OTCIAUBAHMIO B 3aSBJICHHOM JHANa30HE HE3ABHCUMO OT
crioco0a OXJIaXKAEHUST MHOTOCJIOWHOW CTPYKTYpPBI MJIM MOKPBITOH MOKPBITHEM TPYOBI, TO €CTh
NPU TPATULHOHHBIX CKOPOCTSX OXJIAKACHHUS U MPH 00Jiee BBICOKUX CKOPOCTSX OXJIAKACHUS.

TpyObl, HpPEANOYTUTENHHO MeTAJUINYeCKHe TPyObl M HamOoyiee MNPEenNnOYTHTEIBHO
CTaJIbHblE TPYObI MOKPBIBAIOT TPEXCIOWHBIM IOKPBITHEM, KaK MPABUIIO, COTJIACHO CIIEAYIOLICH
nporenype:

IIpenmnoyTuTeIbHO COOTBETCTBYIOLIMM OOpPa30M MOATOTABIMBAIOT IOBEPXHOCTH TPYOBI
nepes HAaHECEHHEM IOKPBITHSL, KaK 3TO M3BECTHO B O0JACTH TEXHUKH, K KOTOPOH OTHOCHUTCS
Hacrosimee wu3oOpereHue. IloBepxHOCTb TpPyObI, Kak IpaBWJIO, NPOBEPSIOT HA HaJU4Me
pKaBYMHBL, Tpsi3u, Ae(PeKTOB, paspblBOB, AepekToB Merama. Bcee numHMe Marepuabl
HEOOXOMMO YJQJINUTh C MOBEPXHOCTU TPYObI, YTOOBI yOEOUTHCS, YTO TMOKPBITHE IMPABUIBHO
anresupyercs ¢ Tpyooi. [Tonxoasinme MeTobl OUUCTKH BKJIOYAIOT OYMCTKY BO3YXOM M BOZIOH
MOJT BBICOKHM JaBJIEHUEM, TMECKOCTPYHHYIO MM IPOOECTPyiiHyI0 0OpabOTKy M MEXaHHYECKYHO
YUCTKYy I[ieTkod. Takike WMHOrmAa WCHOJIB3YET TNPOMBIBKY KHCIOTOH U IMpeIBapUTEIbHYIO
00pabOTKy rpyHTOBKOH METAJUTMYECKOH TTOBEPXHOCTH aHTUKOPPO3UHHBIM COCTABOM.

Kak nmpaBuiio, TpyObl HarpeBarOT HHAYKIHOHHBIM HarpesoM 1o okoso ot 200 °C mo 220
°C. Tewmmepatypa peryiupyercs B 3aBUCUMOCTH OT CKOPOCTH JIMHUH H MaTepHuala,
UCTIONIb3YEMOTO B aHTUKOPPO3MHHOM cjioe. B ciydae, korma MCHOIb3YIOT SMOKCHIHYIO CMOIY
Teknos Infralit EP8054, crampHpie TpyOBI mNpemnouyrurensHo HarpesaoT 10 190 °C.
TemnepaTypy HEMHOTO CHHKAIOT BO BPEMsI HAHECEHUS TIOKPBITHSI.

B cnydae, korma uCnosib3yOT MOPOIIKOOOPa3HY IO SMOKCHARY 0 cMony (tipu 23 ° C), ero,
KaK TPaBWIO, PACTBULIOT IHUCTOJETOM Ui PACIbUICHHS STOKCHUIHOW CMOJIBL, TIPH 3TOM
CKOPOCTbH BpaLIeHHs TPYObI COCTaBIIsIET OKOJIO 9 M/MuH. TOJIIIMHA STTIOKCUTHON CMOJIBI U APYTUX
MaTepHajoB TOKPBITHS YCTAHABIMBAETCS B COOTBETCTBHH C TPeOOBAaHMSAMHM KOHEYHOI'O

HUCIIOJIb30OBAHMAA. HopMaanoe 3HAQUYCHHUEC TOJJIIHMHBI 3IIOKCHUAHOTO  CJIOA (yCTaHOBKa u
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UCTIOJIB30BaHue Ha cyme) coctasisier oT 70 1o 200 umM, Takyro kak 135 mo 160 um.

Marepuanamu, KOTOpPbIE MOTIYT OBITh HCIOJNB30BAaHBl B KOPPO3HE3ALIUTHOM CIIOE,
SBJIAIOTCsI, HAIPUMEP, SMOKCUAHbBIE CMOJIbI U KpeMHUIlOpranudeckue coeauHenus. Ilpumepamu
NOJXOMAIIMX SIMOKCUIHBIX CMOJ SBJISIIOTCSL SMOKCHIHBIE CMOJIBI Ha OCHOBE (eHoma u
SMOKCUHBIE CMOJIBI HA OCHOBE aMHUHA. DTH BUBI 3TIOKCUIAHBIX CMOJI JOCTYIIHBI, CPEIH MPOUHX,
nox ToproeivMu Mapkamu Infralit EP8054 (ot Teknos), Scotchkote 6233P (ot 3M) u PES0-7191
(ot BASF). Iogxoxsimue kpeMHUHOpPraHUYeCKHe coeqrHeH st onucanbl B EP-A-1859926.

DKCTpy3usi aATre3UBHOTO CJIOSI M BEPXHErO CJIOS TOKPBITUS MOXET ObITh NPOBEICHA,
HampuMep, ABYMsI OHOIIHEKOBBIMHU 3KCTpyaepamMu. OHU MOTYT UMETh JUaMeTp, HalmpuMep, OT
30 mo 100 mm, Takoii kak 60 MM, u muHY OT 15 1o 50 L/D, takyro kak 30 L/D. Temnepatypy,
KaK IpaBWJIO, KOHTPOJHUPYIOT B HECKOJNBKMX 30Hax, a Temnepatrypa PE anresusa u crnos
MOKPBITUS TIOCHIE TUTUTHI MaTpHULbl cocTasisieT oT 190 mo 300 °C, takyro kak ot 210 °C mo 250
°C, coorBerctBeHHO. IllupuHa nauTel MaTpulel coctasisieT oT 50 1o 300 MM, Takyro kak ot 80
MM 1 200 MM U151 aAr€3UBHOIO CJI0sI, COOTBEeTCTBeHHO. 00a, Kak aAre3uBHBINA CJIOH, TaK U CJIOH
MOKPBITHS, KaK MPABHJIO, IJIOTHO HAKATBHIBAIOT HA TPYOy CHIIMKOHOBBIM NMPHKUMHBIM POJIKOM.
TonmuHa aAre3uBHOrO €0, Kak npasuiio, cocrasisier oT 200 no 600 um, ot 250 no 500 pum.
TonmuHa C0si MOKPBITHS, KaK MPABUJIO, COCTABJISET OT 1 10 6 MM, NPEANOYTUTENBHO OT 2 10 5
MM.

AAre3uBHBIM  CJIOHW  MPEANOYTUTENBHO  CONEPKUT  MOJUMEPHYIO  KOMIIO3ULIHUIO,
NPEANOYTUTENIPHO aATe3UBHYO MOJIMMEPHYI0 KOMITO3UIIMIO TI0 HACTOSIIEMY H300pPETEeHHIO.

BepxHuii c0l NOKPBITUS MPEANOYTUTENBHO CONEPIKUT MOJUITUICHOBYIO CMOJTY, TaKylO
xak HDPE cMmony, niu CluuTyro NOJIUINPONUIEHOBYIO CMOJY.

ITocne HaHeceHMs MOKPBbITUS TPyOy C MOKPBITHEM OXJIAXKIAIOT, HAMpPHUMEpP, MOTOKOM
YHCTOW BOJIBI IO MOBEPXHOCTU TPYOBI C TIOKPBITHEM.

ITpumepsnr

1) Meronbl u3amMepeHust

a) CKopOCTh TeYeHHsI pacIiiaBa

Cxkopoctb Teuenusi pacruiaa (MFR) ompenensitor cormacuo ISO 1133-1, method B u
ykaspBatoT B 1/10 mmHyT. MFR sBisercs mokasaTeneM TEKy4eCTH U, CIIE€IOBATENbHO,
TEXHOJIOTUYHOCTH MosuMepa. UeM Bblllle CKOPOCTb TEUEHHUs pacljiaBa, TEM HIKE BA3KOCTb
nonumepa. MFR; nonustunena usmepsitot npu tremneparype 190 °C u Harpyske 2,16 kr.

b) [InotHOCTH

ITnoTtHOCTEP moONMUMepa wu3MepstoT cormacHo ISO  1183-1:2004 Method A mpu
UCTIOJIb30BAHUH TTOJIYUEHHOTO JINThEM IO AaBieHneM odOpasua corimacHo EN ISO 1872-2 (Feb

2007), ¥ mpUBEsIeHa B KI/M’.



30

c¢) ComnpoTuBiieHHE OTCIIAUBAHUIO

ConpoTuBieHHE OTCIAUBAHHUIO ITOKA3bIBAET OTHOCHUTENBHYIO MPOYHOCTDH CBS3BIBAHHS
CJIOSI STIOKCHIIHOM CMOJIbI M aAare3uBHOro cyosi. CONpOTHBIIEHHE OTCIAWBAHUIO TMOKPBITUH
u3mepsaroT npu 23 °C u 80 °C cormacno ISO 21809-1:2011 mpu ncnosib30BaHUM yCTPOICTBA IJIs
tectupoBanusi Zwick Roell co cnenyronmmn usmeHenusmu Meropa: CompoTHuBieHHe
OTCJIAUBAHHUIO PETHCTPUPYIOT B TEYEHHE TPEX MHUHYT, MO HUCTEUEHHHM KOTOPBIX BBIYUCISIIOT
CpefHee 3Ha4ueHHe CONPOTHUBIIEHHsI OTCIAUBAHMIO, 3aPETMCTPUPOBAHHOE 3a 3TH TPU MUHYTBHL
CpenHee 3HaueHHE COOTBETCTBYET 3asIBJICHHOMY COMPOTHUBIICHHIO OTCIIAUBAHUIO KOMITO3UIIUH.

d) Temneparypa maBneHust T

Temneparypy mnnasinenus Tm, Temneparypy Kpuctamauszauuu Tcr U CTENEHb
KpuCTaM3amu u3Mepstor corigacHo ISO 11357 mpu ucnons3oBannu auddepeHnnambHOM
ckanupyromeii kanmopumerpun (DSC) mpu ucnompzoBanuu Mettler TA820 nHa oOpasuax B
npenenax ot 5 no 10 mr, kak mpasmio, 8+0,5 mr. O0e KpuBbIe, U KPUCTAJUTH3AINH U IUIABJICHUS,
nojy4aroT npu nokaszarene 10 °C/MUHYTY Ha CKaHOTpaMMax HArpeBaHHsl U OXJIAXKIEHHS B
npenenax ot 30 °C mo 225 °C. Temmnepatypsl IJIaBICHUS] U KPUCTAJUIM3ALUHN BBIOMPAIOT, KaK
IIUKH SHAOTEPM H HK30TEPM.

e) M3mepenue renp-nponukaromeit xpomarorpagpun GPC

Ucnone3ytor  ycrpoiicteo PL 220 (Agilent) GPC, cHabxeHHOe OH-JIaiiH YeThIpex
KanmusipHeIM BuckosumerpoM (PL-BV 400-HT) u nerexropom asoiinoro ceropaccesinust (PL-
LS 15/90 nerexrop cBetopaccessHusi) noa yriaom 15° u 90°. B kadectBe HenonBHXKHOH (hasbl
ucnonb3yroT KoJoHKH 3x Olexis u 1x Olexis Guard or Polymer Laboratories, a B xauecTse
noaswkHOH Gaser 1,2 4-rpuxnopbenszon (TCB, craOwnusupoBanHslii 250 wmr/n 2,6-am
TpeTOyTHI-4-MeTU-QEeHOIOM) B KauecTBe pactBoputenss npu Ttemmepatype 160 °C wu
MOCTOSIHHOM CKOpOCTH motoka 1 mu/munyty. s ananuza uHxkekTHpyroT 200 wi obpasua
pacTBopa.

Bce obpasupl monyumnu B KOHIEHTpauud B npenenax 1,0-1,25 mr/mu u pactBopuin B
1,2,4-tpuxnop6enszone (TCB, crabmmusupoBaHHbM 250 wmr/n 2,6-mu Tper OyTuia-4-meTu-
¢enon) mpu 160 °C B TeueHMe 3 YAaCOB B YCJIOBHSIX OCTOPOYKHOTO BCTPSIXMBAHUS.
HHxekTHpPOBaHHAS KOHIIEHTpAMIO moiuMepHoro pactBopa mpu 160 °C (160 °C) Obuia
CKOppeKTUpoBaHa st yBeamueHus: oobema npu 160 °C mo cpasHenuro ¢ 25 °C cienyrommm

obpazom.

W
Crege = V—“ *0,8772
25

c: Was (macca nonumepa) u Vas (06bem TCB npu 25°C).
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CpenHue 3Hau€HUs MOJIEKYJISIPHBIX Macc, nojuaucnepcHocts (Mn, Mw, Mz, MWD)
OTIPENEJNISAIOT MPH MCIIONIb30BAaHUH CTAHIAPTHOTO aHAJM3a I'elib-IIPOHUKAIOIIeH XpomarTorpadueit
(GPC-conventional analysis (GPCcony))

Jns craHmapTHOro aHanusa renb-npoHukaromeil xpomarorpadpun (GPC conventional)
(GPCecony) ucnonb3oBay HAOOP KOJOHOK, KaJHMOPOBAHHBIX MPHU MCIOJIb30BAHUN YHUBEPCAIBHON
kanubpoBku (cormacHo ISO 16014-2:2003) mo wmenbiueil Mepe ¢ 19 MOMMCTHUPOIBHBIMU
cranmapramu (PS(IIC)) ¢ y3kum MWD B nmanaszone ot 0,5 kr/monb no 11500 kr/monb. PS
cTa"naptsl pactBopsui npu 160°C B Tedyenune 15 MHUHYT M B KayecTBe aJbTEPHATHBBI IPU
KOMHATHOW Temrepatype npu KoHueHtparuu 0,2 Mr/mil Ijisi MOJIEKYJISIPHOH MacChl BbIIIE U
paBHO# 899 Kr/MONb W MpHW KOHUEHTpPauuu 1 MI/Mi Ui MOJEKYJSIpHOW Maccel 899 Kr/Moub.
IIpeobpa3oBaHne mHKAa MOJIEKYJIIPHOH MAacChl TOJUCTUPOJA B MOJEKYJSIPHBIE MacChl
NOJIMATHJIEHA TIPOBOASIT MPH HCIIONB30BaHUU ypaBHeHHs Mapka Xoyunka (Mark Houwink) u
CJeNyHOLUX NOCTOSIHHBIX Mapka XOyHHKa:

Kps =19 x 107 mn/r, aps = 0,655

Kpe =39 x 103 mi/t, opg = 0,725

JUis  cornacoBaHUsl KaJUOPOBOYHBIX MJAHHBIX HCIIOJNIB30BAINA TOJHMHOM  TPETHEro
NopsiAKa.

Cpennue 3HaueHUsT MOJIEKYJSIpHBIX Mace (Mz, My u M), pactipeneneHre MOJIEKYJISpHOMI
maccbl (MWD) u ux mumpoTy pacnpeneneHus, ONMCAHHYIO Yepe3 MHAEKC MOJMAUCIIEPCHOCTH,
PD= Mw/Mn (rme M, mnpeacraBisieT CPEeIHEUHCIOBYIO MOJEKYJSIPHYIO Maccy, U My
IPECTABISIET CPEOHEMACCOBYI) MOJIEKYJSIPHYIO MAacCy) ONPENeNiId INPH HUCIOIb30BAaHHU

crenyromux Gopmyr:

B A
M. = zm iy (1)

E L (A o M

Mw - (2)
(A M

M. = E(ALXM} (3)

GPC-VISC-LS ananus
JLis metona renb-nponukaromeii xpomarorpaduu (GPC) ¢ nerekropom cBeTopaccesiHuUs
(GPCLS) obObeMbl 3amep:KKu MeXIy OETEKTOPaMHU ONpPENENSIOT MPU HCIMOJIb30BAHUU Y3KOTO

crangapra PS (MWD = 1,01) ¢ momsapHoii maccoii 130000 r/mons. CooTBeTCTByHOIINE
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KOHCTAHThI JIE€TEKTOPOB JUIsl IETEKTOpa CBETOPACCESIHUS U OHJIAHH-BHCKO3UMETpPa OINPEIesIsFoT
IPY UCTIONB30BaHUH MUpPOKoro cranaapra NIST1475A (Mw = 52000 r/mone u IV = 1,01 ni/r).
Cootserctryromee ucnonpzyemoe dn/ dc mst ucnonszyemoro crangaapra PE B TCB cocrasmiio
0,094 cm’/r. PacueT MpOBOAAT MPU MCMOIb30BAaHMU MPOrpaMMHOro obecrnedenus Multi-Offline
SEC-Software Version 3.2 (Agilent).

MoJsipHYI0 Maccy KaXaoro npouis 3JIIOHUPOBAHUS PACCUUTANHN MPH HUCIIONB30BAHUH
yria paccesHusi cBera 15° COop maHHbIX, OOpabOTKYy HOaHHBIX M pPacyeT IPOBEIH IPH
UCTIoNIb30BaHuK mporpammuoro obecneuenus Cirrus Multi SEC-Software Version 3.2.

MonekyasipHYI0 MAacCy pacCudTaid TPH HCIONb30BaHUM omiuu «use LS15 angle»
(«ucnonb3oBate yron LS15») B mone «sample calculation options subfield slice MW data from»
(«mapamerpsl pacdera oOpasuma, naHHble W3 noanois npopuiasi MW») B mporpaMMHOM
obecrieuennn Cirrus software. B xkauectBe dn/dc, wucmomssyemoro miisi ompeneneHue
MOJIEKYJIIPHON MacChl, UCMIONB3YIOT 3HaueHue 0,094,

MoJiekyJIIpHYI0O MacCy KakIoro mpoduiisi paccuuTanu crnocobom, omucaHHbiM C.
Jackson and H. G. Barth (C. Jackson and H. G. Barth, «Molecular Weight Sensitive Detectors»
B. Handbook of Size Exclusion Chromatography and related techniques, C.-S. Wu, 2nd ed.,
Marcel Dekker, New York, 2004, ctp.103) mox manbiM yriom. st HU3KOMOJEKYJSIpHOH U
BBICOKOMOJIEKYJISIPHOW 00JIaCTH, B KOTOPOH OBLIO TOCTUTHYTO MEHbLIee 3HAUSHHWE CHUTHAA
nerekropa LS umm nerextopa RI, cOOTBETCTBEHHO, ISl KOPPEISILIMU 3JIFOUPYIOLIEro o0bemMa ¢
COOTBETCTBYIOIEH MOJIEKYJISIPHOH MacColl HUCHOJB3YIOT moAdop mpsiMoil  (JiMHeNHoe
npubnkenue). B 3aBucumoctu ot o0pasua o0nacTh moadopa mpsiMoil KOPPEKTHUPYIOT.

Cpennue 3HaueHuss MonekyJsipuoit maccet  (Mz(LS), Mw(LS) u Mn(LS)),
pacnipeneneHue  MosiekyJsipHo  maccel  (MWD)  uw  ero  mmpoTa,  ONMChIBaeMasi
nonuaucrnepcHocts, PD(LS)= Mw(LS)/Mn(LS) (rne Mn(LS)-cpenHedyncioBasi MOJEKyJIsipHAsI
macca 1 Mw(LS) - cpenssist MoniekyisipHasi Macca, nojy4deHHas u3 GPC-LS), Obutu paccuuTaHbI

MeToioM Tefb-ipoHukaromel xpomatorpadpuu (GPC) npu MCHONIB30BaHUHM  CIEAYIOMINX

dbopmy
M, (LS) = 2 (1)
* El4: /M 10,]
M, (L5) = H=ETe (o)

EAL'
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Ay x M
BOES ko

IIpu mocTossHHOM HHTEpBaJe doupyromero oobema AV, rne Aj 1 MiwLs) IPeACcTaBIIsIOT
IIoIaab Xpomarorpaduyecoro nuka npoduist, mMojekyysapHyro maccy (MW) monmoneduna
omnpenessitot npu ucnonszoBannu GPCLS (I'TIXCP) ananusa.

IIpu cpeaHux 3Ha4YEHUSX MOJIEKYJIApHON Macchl Mz, Mw u Mn, MONEKyJIsIpHYIO Maccy
nomonepuHa (MW) onpenenstoT NPU HMCIOJb30BAHUM CTAHIAAPTHOW TeNb-IIPOHUKAOIIEH
xpomarorpadpun GPCeony, Te Mz(LS), MW(LS) u Mn(LS) o3Havaet, 4To 3TH CpeaHHE 3HAYCHUS
MOJIEKYJISIPHOM Maccel rosy4aroT rpu ucronb3osanuu GPCLS ananuza.

Pacuer 3nauenmne HakioHa (z), ucxons u3 HakioH(oB) LS15 u utomaneii A u B

AHanu3 HakJIOHA W IUIOMIAZe HOPMAJIM30BAHHOIO MO KOHIEHTPALMH CUTHAJA IO
yraoM 15°, Moyyd4eHHOro NMpHU HCIIONB30BAHUU AETEKTOpPA CBETOPACCESHUS 1O MOJIEKYJSIPHOU
Macce, ONPEeNeNIeHHON MPH HMCIIONB30BAHUM CTAHIAPTHOH TeNb-IIPOHHUKAMOIEH XpoMaTtorpadpun
GPCeony, sBISIETCA TOJNE3HBIM HMHCTPYMEHTOM 1l auddepeHunpoBaHust — pasIUYHbIX
NPOM3BOJCTBEHHBIX I1APAMETPOB TIOJYYEHUS M COCTAaBOB, U ONPEAENeHHs B YaCTHOCTH
CTPYKTYPHBIX Pa3JIN4uii B 00JIACTH ¢ BBICOKOW MOJICKYJISIPHON MacCoil.

Jns onpenenenust HakjoHa LS15 u miomaneit A u B Ha mepBoM sTame HE0OXOAUMO
NOCTPOUTh TrpadUK HOPMAJHM30BAHHOIO 10 KOHLEHTPAMK CHUTHalNa 1ox yrioMm 15°
NOJIy4eHHOTO TPU HCHOJNb30BAHUU JIETEKTOpPAa CBETOPACCESHUs IO MOJEKYJAPHOH Macce,
OTpeieIEHHON MPU HCIIONIb30BAaHUM CTAHAPTHON renb-npoHukaroiieil xpomarorpapuu (GPC).
ITonyueHHbIIT HOPMAJIM30BAaHHBIA MO KOHIEeHTpauuu curHan LS15  3arem Moker ObITb
HCIIOJIB30BAH JIJIsl pacyeTa HaKJIOHOB U Iutomaneii A u B ¢ npumeHeHneM cienyrommx 4 3Tamnos.

l-bIM  3TamoM  SIBISIETCS  CO3JAHHUE XPOMATOrPAMMbl  HOPMAJIM30BAHHOTO IO
xkoHueHntpauun LS. CrnenoBarenbHO, OTKIHMK aeTekropa curHana LS15 B MB nmomken ObITh
HOPMAJIM30BaH MO KOHLEHTPAIMH aHAJTU3UPYEMOTO MOJIMMEPHOTO PACTBOPA, YTO O3HAYAET, YTO
CHUTHAJI JIETEKTOpa AEJTUTCS Ha KOHLEHTPALHIO MOJIMMEPHOTO PacTBOpa B MI/MII, MOJyUYE€HHOTO
OT JIETEeKTOpa KOHIIEHTpAlMK. 3aTeM HOpMasn3oBaHHbIN curHain LS15 HaHocuTcs Ha rpaduk B
3aBHCHUMOCTH OT JIOTApU(PMHUUECKUX 3HAUEHUI MOJIEKYJISIPHBIX MacC B I/MOJIb, TIOJYYEHHBIX MIPU
WCTIOJIb30BAaHUH CTAaHIAPTHOMU renb-npoHukatomeii xpomarorpaduu (GPC).

2-pIM 3TAIOM SIBJSIETCSl pacueT HAKJIOHA MEXIy HOPMAJIM30BAHHBIM IO KOHLIEHTPALUH
curHasiom LS15 mpu logM(conv) 5,1 u makcmmymoM mnmka 2-ro muka curHaina LS1S mpu
BBICOKOMOJIEKY JisipHO# Macce (logM(conv) mpu 6).

3-uM 3TanoM sBisieTcs onpeaeneHue tuHuu (1)

JUIsl 3TOTO JIMHUIO OTIPENENSAIOT CIEAYOUUM 00pa3oM:

ITapannenbHas nuHus k ocu MW omnpenensieTcst 3Hau€HUEM Yy, KOTOPOE COBIANAET CO
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3HaueHueM, npu koropom curHai LS15 nokaseiBaer MunumyMm B mpenenax logM(conv) ot 5,1
no 6. CoorBerctByrouuii logM (conv) 3Toi TOUKM onpexnenserca kak logM (min). 3HaueHne x
coctaBnsieT ot 5,1 no 3HaueHus log(conv), mpu KOTOPOM JIMHUS Nepecekana Obl HOPMAJIbHYIO
koHueHrpanuio LS15 (log M(CP)), rane CP o0o3HauaeT TOUKyY repeceueHusl.

4-pIM 3TAIOM SIBJISIETCs onpenesienue miouaneii A u B (cmorpure, @urypy 2).

ITnomanes A + B ompenensiercsi, kak oOnactb Mexnay JuHued | u curHamom LS,
HOPMAaJIM30BaHHBIM 110 KOHLIeHTpauu. O6macte A-3T0 00nacTh B quamna3one ot logM(conv) 5,1
1o logM(conv) 3Hadenus logM(min), rae miomans B - 3To obnacts ot logM(min) no logM(CP).

5-BIM 3TAnoOM SIBJIIETCSl pacyeT 3HAYEHUs z HakJoHa LS, KoTopoe onpenessiioT Kak:

Z =s/Abs(B-A)

rae

Abs(B-A) = abcomoTHoe 3HaueHue (B-A);

A = myomane MeXIy KacaTelbHOU, mapaienbHoit ocu MW, npoxonsmieit yepe3 logM
(Min), u curnanom LS15 ot logM, pasHoro 5,1, no 3nauenust logM, roe LS-curnan sinsiercs
MHUHUMaIbHBIM, logM (Min), B penenax logM ot 5,1 no 6;

B = miomanpe Mexay kacaTtenbHOW, mapayiesibHoil ocu MW, npoxopsimeii yepes logM
(Min), u curnanom LS15, ot logM (Min) no To4kH, rae cHOBa nepecekaercs ¢ LS-curnanowm,

u

S - HAaKJIOH Meskay aAByMs mukamu kpusoi GPC, onpenenennslit npu logM B npenenax ot
5,1 no 6.

2. KoMnoHeHTsl NONIMMepHON KOMITO3ULIUU

Jna nonydeHus NOIMMEpPHBIX Komnosuumii IlpumepoB HCHONb30Baiu CIEAYIOIIHE
KOMITOHEHTBI:

PE1l: Comonumep sTuneHa u 1-OKTeHa, MOJMMEPHU30BAHHBIM IPH MCIOIb30BAHUU
NOJIMMEPH3AIMU B PACTBOPE C MCMOJb30BaHUEM Katanmu3atopa Llurnepa-Harra, kak omucaHo B
IMpumepe IIT WO 95/09191 A. B kadecTBe Karajau3aTopa/IoHOpa BHYTPU peakTopa (cpenHee)
ucnons3yioT BOMAG, SEAC, TBT. B kadectBe kaTaiu3zaTropa/IOHOpPa BHYTPH peakTopa
(cpennee) ncnonbzytor BOMAG, SEAC, TBT, 2-xnopOytan u TEA B kadecTBe akTHBaTOpa.
TMoy4yeHHbIi COMONUMEP UMeeT MIOTHOCTh 935 kr/m’, MFR, 7,3 1/10 MUHYT U TeMmIepaTtypy
mnasnenus, Tm, 124°C.

VYcoBus MOMUMEPHU3aLIIH U CBOWCTBA MOJIMMepa puBeneHbl B Tabnuue 1 Huoke.

PE2: Comnonumep sTuieHa U 1-OKT€Ha, MOJMMEPU30BAHHBIM IPU MCIONb30BAHUU
NOJIMMEPH3aliU B PACTBOPE C UCMOJb30BaHUEM Katanmmsatopa Llurnepa-Harra, kak omucano B
ITpumepe III WO 95/09191 A. B kadecTBe KaTajau3aTopa/IOHOpPa BHYTPU peakTopa (cpenHee)

ucnone3yioT BOMAG, SEAC, TBT. B kadectBe kaTaiuszaropa/IOHOpa BHYTPH peakTopa
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(cpennee) ucnons3yror BOMAG, SEAC, TBT, 2-xnmopbytan u TEA B kauecTBe akTHBaTOpA.
TTosTyueHHbIH COMOMMMEp MMeeT TIOTHOCTL 936 kr/m’, MFR; 4,5 /10 MUHYT | Temmeparypy
masnenusi, Tm, 125°C.

VYcnoBus monuMepu3alii U CBOUCTBA MonMepa npuseneHbl B Tabmuue 1 Huoke.

EBA: B kadecTBe 3jacTomMepa HCIONB3YIOT ATHICHOYTUIAKPUIATHBIA 3JIACTOMEDP C
cozepkanuem OyTunakpunata 27 % 1o Macce, TJIOTHOCTBIO 927 kr/m® u 3Hauenuem MFR; 4
/10 MUHYT.

MAH: B kauecTBe KHCJIOTHOTO IPUBHUBOYHOTO AareHTa HCIOIb3YIOT MAaJeUuHOBBIN
aHTUAPUN

POX: B kauecTBe paauKagbHOro MHUIMATOpa ucnonb3yroT Perkadox 14S-fl, noctymnHbrii
ot Akzo Nobel (10 macc.% pacTBOpeHHBIH B H30I0IEKAHE).

Tabmuua 1: Yenosus nonumepusannu u ceoiictea PE1 u PE2

PE1 PE2
Y CoBus MONMMEPHU3ALIUH:
CootHolueHue C(8-1)/C2 | 0,25 0,25
(xr/kr)
Temnepatypa peaxropa (°C) 200,0 201,0
CooTHoleHue H2/C2 | 0,75 1,00
(Hm?/TonHa)
ITpeobpazosanue C2 (%) 95,00 99,50
Temneparypa Ha  BbIXOZE | -30,0 -32,50
rinybokoe oxnaxnenue (°C)
Koapduument nornamenus | 4,6 4,20
C6/C2 (xr/kr)
iPCl xonnen. B moroke | 2,5 2,5
MOHOMEPOB (MTI7/11)
CaoiicTBa mosumepa:
ITnotHOCTB (T/CM?) 0,935 0,936
MFR(190/2,16) 7,25 4,47
Mn [r/monb] 17000 18000
Mw [r/mob| 62000 64000
Mw/Mn 3,7 3,6
%C8 [M011.%] 1,0 1,00
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%C8 [macc.%] 4,1 4,00

2

Tm [°C] 124 125

Crnenyromiye UCXOAHBIE COCTaBbl  YKAa3aHHBIX BbII€ KOMIIOHEHTOB, NPUBEIECHHBIE B
Tabnuue 2, UCTIONB3YIOT IJIsA MOy YeHUsI KOMIIOHEHTOB aAre3uBHOro nonumepa I[Ipumepos:

Tabnmuna 2: uCXoAHbIe COCTABbI IS TIOJTYUYeHHs] OMUMepHOH koMno3uimu [Ipumepos

CEl IE1 IE2 IE3
PEI [macc.%] 77,8 75,8 75,8 ---
PE2 [macc.%] - - -—- 75,8
EBA [macc.%] 22,0 24,0 24,0 24,0
MAH [macc.%] |0,2 0,2 0,2 0,2
POX  pacrtBop | 0,54 0,54 0,51 0,54
HCXOJTHOTO
cocTaBa
[r/MunyTY]

3. KomnayHaupoBaHue U NpUBUBKA NOJUMEPHBIX koMnozuuuil [Ipumepos

Ilonumepnyro  komnosuumu IIpuMepoB KOMNAyHAMPYIOT W NPUBUBAOT  IIPU
UCIIOJIb30BAHUU JByXIIHEKOBOTO JKCTPyJAepa CO IIHEKaMH, BpALIAIUMUCA B OAHOM
HanpasieHnn Werner & Pfleiderer ZSK 30 ¢ L/D 38 ¢ 12 mwmnapamu. KoHTponb
TEMIIepaTypbl LWJIMHAPOB JKCTPyAEpa pasfeieH Ha CleAyrlue O KOHTPOJBHBIX CEKLIMM.
CnenoBsatenbHO, LWIMHAP | MpencTaBisieT NUTAOLIYIO  CEKLUIO, U LWIMHAPEL 2 - 12
IIPEACTABIIAIOT CEKLIMUA LIMIIUHAPA.

Hununnp 1 — nuraromas cexuus.

Humuaapst 2 u 3 - CKOMOMHUPOBAHBI ¢ KOHTPOJIBHOW CEeKIeH 1.

Ivnunnp 4 - KOHTPOJbHAsS CeKLUUs 2.

HumuHaps! S u 6 - CKOMOMHUPOBAHBI C KOHTPOJIBHOW CEKIIHeH 3.

Humuaapst 7 u 8 - CKOMOMHUPOBAHBI ¢ KOHTPOJIBHON CEeKIIHeH 4.

Humsanpst 9 1 10 - ckoMOMHUPOBAHBI ¢ KOHTPOJIBHOH CeKIMeH 5.

Humuaapst 11 u 12 - ckoMOMHHUPOBAHBI ¢ KOHTPOJIBHON CEKIHEH 6.

[lunuHapEl HATPEBAKOT 3JIEKTPUYECKUMHU HArpeBaTEsIMU U OXJIAKAAKOT LIUPKYJSLUEH B
3aMKHYTOH CHCTEME BOJA-TJIMKOJb, €CIH TpeOyeTcs, MM He OXJaXHarT (P HOPMAJIbHOU
pabote, Kak TpaBWIO, OXJaxkaeHWe He Tpelyercs). JIOMOTHUTENTPHO K  W3MEPEHUSIM
TEMIIEpaTypbl LMJIUHAPOB TAaKXKE€ H3MEPSAIOT TEMIIepaTypy IUIABJIIEHUS U [ABJICEHUE IJIUTBI
MaTpPULBL

B Ilpumepax UCHOJB30BAIKUCH CIEAYIOIIME TEMIEPATYPhl PA3JIMYHBIX 30H 3KCTPyHEpa,

KaK yka3aHo Hwke B Tabmune 3.
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Tabnuna 3: LleneBble TeMepaTypsbl AJIsl 30H SKCTPyAepa

CEl IE1 IE2 IE3
Temnepatypa <40 <40 <40 <40
ITuTaromeit 30HbI [°C]
Temnepatypa 30HBI | 180 160 160 160
koHTpous 1 [°C]
Temnepatypa 30HbI | 200 170 170 170
koHTposst 2 [°C]
Temnepatypa 30HbI | 200 190 180 180
koHTposs 3 [°C]
Temnepartypa 30HHI | 200 200 200 200
koHTposisi 4 [°C]
Temnepatypa 30HBI | 200 200 200 200
koHTpoJis 5 [°C]
Temnepatypa 30HBI | 200 210 210 210
koHTpoJisa 6 [°C]
Temnepatypa mtsl | 200 210 210 210
matpuiisl [°C]

N3 Tabmuuer 3 BugHO, uto kommnosunusi CpasaurensHoro crocoba CEl cocrasneHa ¢
UCTIOJIb30BAHUEM  BILIOTH A0 TemneparypHoro npoduis 200 © C  Haj 30HaMu KOHTpouis 2-6 u
IUTUTHI MaTpHLbL, HaunHas ¢ Temrepatypbl 180 © C B 30He koHTpouss 1. CpaBHuTenbHbIH Cioco0
CE1 orpaxkaer npouib pabounx TeMmneparyp NpeaIecTBYIOIEero ypOBH TEXHUKH.

Komnosummio crnocoba mno Hactosimemy uszoOperenuto IE1 koMmayHIupyrT mpu
HCTIOJIb30BAaHUHU  TPOLecca, HAYMHAIOINErocs NMpu TemrepaType Huxke temreparypsl 160°C B
30H€ KOHTpOJs | M MpHU MOCTENEeHHOM IOBBILEHUU TeMIlepaTypsl BIIOTh 10 200°C B 30He
KOHTposia 4. 3areM TemIiepaTypy HEMHOrO TMOBBIIIAIOT B CJEAYIOIIEH 30HE KOHTPOJIS [0
temrepaTypbl 210°C B 30HE KOHTPOJISL 6 U TUIUTE MATPHILIBL.

Kowmnosnuuu crocoda mo Hacrosimemy uzodperenuro [E2 u IE3 xommayHmupyroT npu
UCIOJIb30BAaHUM TpoLiecca, HauMHarolerocs ¢ temmneparypsl 160°C B 30He KOHTpods 1 u npu
MOCTENEHHOM IOBBIIIEHNH TeMIlepaTypbl BIIOTh 10 180°C B 30He KOHTPOJIA 3 MO CPABHEHUIO C
BILUIOTH 110 190°C B mpouecce komnayHauposanusi komnosuun [E1. Temnepatypaslii mpoduis
30H KOHTpOJiA 4-6 M IIMTHl MaTPULbI WAECHTUYEH TAaKOBOMY IpoLecca KOMIAyHIUPOBaHUS
xomnozuuuu [ET.

Komnosuuuu IE2 u IE3 oTinMuaroTcs HMCMHOAB30BAHUEM PA3JIMYHBIX HE3JIACTOMEPHBIX

nomuatuiieHos PE1 uiu PE2.
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Cyxyro cmece PE (PE1 nns CEL, IE1 u IE2 u PE2 nna IE3), EBA u MAH nonatot uepes
IUTATENb B MMUTAIOINYIO CEKIHI0 skcTpyaepa. POX pactBop monaroT yepe3 OOKOBOI NMUTATENb B
MUTAIOLIYI0 CEKLMIO SKCTPYaepa.

Cnenyromue ycloBUs KOMIIAyHIUPOBAHMS, IpUBENeHHble HIDke B Tabmuue 4,
IPUMEHUIIM BO BPeMsl IPOLIeAY pbl KOMITay HAUPOBAaHUs U MpuBUBKU IIpumepos.

Tabnmuna 4: YcnoBust KOMIay HAMPOBAHUS U IPUBUBKU

CEl IE1 IE2 IE3
KpyTsmuii moment [%o] 73 82-83 84-85 84-86
Temneparypa nwutaromeit | <40 <40 <40 <40
30851 [°C]
Temnepatypa 30HBI | 176 160 160 160
koHTposis 1 [°C]
Temnepatypa 30HBI | 199 170 170 170
koHTpois 2 [°C]
Temnepatypa 30HBI | 198 191 180 180
koHTpouis 3 [°C]
IIpousBoauTENbHOCTH 8 8 8 8
[kr/gac]
Cxopoctp mHeka | 200 200 200 200
[000opoTOB B MUHYTY ]
Temnepatypa mnnasnenus | 203 224 225 225
(mnura matpuiisl) [°C]
JaBneHnne riaBjenus | 20 19-20 18-20 20-22
(mnmura mMatpuisl) [6ap]
Temnepatypa 30HBI | 199 200 200 200
koHTposist 4 [°C]
Temnepatypa 30HBI | 202 200 200 199
koHTpouis 5 [°C]
Temnepatypa 30HBI | 197 210 211 210
koHTpoJis 6 [°C]
Temnepatypa niuTa | 196 210 210 210
matpuiisl [°C]
MFR; 1,22 1,19 1,17 1,06
(xoMmayHAMPOBAaHHAS
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KOMITO3HULIHIST) [r/10

MHUHYT|

ITonumepneie komnozuuuu Ilpumepos CE1, IE1 u IE2 Bce nokaseiBatroT 3HaueHue MFR>
okoJo 1,2 /10 munyT, npu 5ToM nonumepHasi komnosuuys [Ipumepa IE3 nokasbiBaer 3HaueHne
MFR; okono 1,1 1/10 munyT B Buny npumenenus: PE2 smecro PE1.

bbutn npoBeneHs! n3Mepenus renp-nponukaronien xpomarorpadun (GPC) u GPC-VISC-
LS ananu3 nonyueHHBIX Bbimie nojgumepHbix komnosuimu Ilpumepos CEl, IE1, u IE2. Ha
Qurype 1 mnokazan cur"an LS15, monydenssiii npu nposepenun GPC-VISC-LS ananuza
ITpumepos CE1, IE1-a u [E2.

Ha ®urype 1 moxxno Buzmets, uto Ilpumepsr nmo Hacrosimemy uzobperenuto [E1 u [E2
MOKa3bIBAIOT 0OJIee BBICOKHMI BTOPOH MUK C MPABOW CTOPOHBI C YBEJIMYEHHON IUIoNaapio B mox
yKa3aHHbIM BTOPBIM IHUKOM IO CPABHEHHUIO C COOTBETCTBYIOIIUM CpaBHUTENBHBIM IPUMEPOM,
TOrJa Kak MepBble NMUKU HA JIEBOW CTOPOHE MMEIOT CPaBHUMYIO BBICOTY U IUIOLIanb A.
Cunraercss, 4YTO STHU pa3TUUUs  SBISIFOTCA  PE3YJbTaTOM Ooliee  BBICOKOH  (ppakuuu
BBICOKOMOJIEKYJISIPHOTO COEAMHEHMsI B MOJIMMEpPHOW kommno3uuuu IIpumepoB mo HacTosieMy
N300PETEHHIO.

U3 curnana LS15, nonyuennoro npu nposeaenun GPC-VISC-LS ananusa Ilpumepos
CEl, IE1 u IE2, 3HaueHus z pacCUMTBIBAIOT IyTe€M OIpeeneHus miomaneil A u B u HakioHa s
MEXly NMepBbIM U BTOpbIM nukamu curHana LS15, nonyuennoro mpu nposenenun GPC-VISC-
LS ananmza, kak nokasaHo Ha @urype 2. 3HaueHus z npuBeAeHsbl B Tadnuue 5 Hipke.

Tabnmuna S: 3HaueHus Z 1 HAKJIOH S MOJMMEPHBIX KOMITO3ULINH

CEl IE1 IE2
3HaueHue 7 -25,2 5,0 5,5
Haxkion s -0,55 0,81 0,73
ITokpeiTue nis Tpyo

ITonumMepHbIe KOMNO3ULMK MOJYYEHHBIE, KAK YKa3aHO BBILIE, UCIOJIBb30BAIM B Ka4eCTBE
aATE€3UBHBIX MOJUMEPHBIX KOMIIO3ULUN B aAr€3UBHBIX CIOSX B TPEXCIOMHOM MNOKPBITUU IS
TpyO.

CHauana cranpHble TPYObI qrameTpoM 1143 MM M TONIIMHON CTEHOK 5 MM HarpeBaroT
IPU HUCTOJIb30BAHUHM JIMHUM TOJNYYEHHsI CTaJbHBIX TPYO C POTALMOHHBIM MEXaHHU3MOM CO
CKOPOCTBIO JTMHUH 9 M/MUHYTY, nipu Temmepatype 200-220 © C 1 HanbUIIIOT MOPOIIKOOOPA3HYIO
SMOKCHHYI CMOJY B KQ4e€CTBE 3aLIUThl OT KOPPO3HH.

3areM TOJYYEHHYIO BBIIIE€ MOJIMMEPHYIO KOMIIO3MIMIO M OOBIYHBIA TONUATHIEH C
BBICOKOM IUIOTHOCTBIO COBMECTHO 3KCTPYAUPYIOT Ha CJIOM S3IMOKCHIHOH CMOJBI B KaueCTBE

AAr€3MBHOIrO CJI0OsA KW  BHCHIHCTO 3alllUTHOIO  CJIOA. KOBKCprSI/IIO BBITIOJIHAOT TIpU




40

UCIIOJIb30BAaHUU OJHOLIHEKOBOro 3kcTpyaepa KM-45 st BepxHEro NOKphITHS U3 MOJUSTUIIEHA
BBICOKOM IUIOTHOCTM W OJHOUIHEKOBOro skcrpyaepa Extron 50 nns nmonaydeHHON Bbllle
MOJIMMEPHON KoMmmno3uuuu. Temneparypa IJIMTBI MAaTPULIbIL, UCIOJB3YEMOW il 3KCTPY3HUH
MOJIMMEPHBIX KoMmo3uuui, cocrasysger 215 °C. Temneparypa mianuTel MaTPULIbL, UCTIOIB3YEMOM
IUISL 3KCTPY3UH KOMITO3ULIUH MTOJIM3TUIIEHA BBICOKOMN TIOTHOCTH, cocTasisier 215 °C.

brumn mosydeHs! cieayouue TONUHBI CI0€B:

Croii smokcunHO#M cMonbl: 150 MkM

Anre3uBHbIl 1ol 480 MKM

BHemHMiA 3auTHBIN Ciion: 4,2 MM

O0a, 1 aAre3sWBHBINA CJIOM, W BHEIIHHH 3AIUTHBIA CJIOW ObLIM IJIOTHO HAKATaHLI Ha
TpyOy CHIIMKOHOBBIM MPUKUMHBIM POJIUKOM.

IToKpbITBIE TOKPBITHEM TPYOBbl OBLIM TOABEPTHYTHI JIBYyM PA3JMUHBIM IPOLEAYpaM
OXJIAXKJIEHMsI, KaK OnmucaHo Hibke B Tabuie 6.

Tabmuua 6: Ilpouenyps! OXJIaXKISHHS

OObIUHOE OXJIAKIEHHE Kopotkoe oxnaxnenue
Crnoti snokcunHOM cmonbl Ha | 190°C 190°C
rOpsiYUX CTAJIBHBIX TPyOax
AnresuBHbIl ciaoii Ha cioe | 225°C 225°C
SNOKCUAHON CMOJIBI
BremHuit clioi Ha | 250°C 250°C
aAre3UBHBIN CJIOU
Bonnoe oxnaxnenue BILIOTH 10 40°C BILJIOTH 110 85°C
OxnaxaeHue BO3IyXOM | BIUIOTH 10 23°C BILIOTH 10 23°C
KOMHATHOH TeMIIEpaTypPhbl

B ofenx mpoueaypax OXJIaKACHUS MOKPBITbIE MOKPBHITHEM TPYObl MOABEPTAIOT CTaJHU
BOJSTHOTO OXJIAKACHUS, Ha KOTOPOH TpyOy OXJIAXKTAIOT B PACHBUIMTEIBHON Kamepe C BOISTHON
3aBECOM 10 NOCTHXKEHUS 1eIeBOM TeMriepaTypbl 0kojio 40 °C nyist HOpMaJIbHOTO OXJIAXKICHHS U
okoJo 85 °C st kopoTkoro oxjaxkaenus. [1o cpaBHEHHIO ¢ OOBIYHON MPOLENy POl OXTAKACHUS,
B KOPOTKOH IpU KOPOTKOI NpoLeaype OXJIaXIeHUs CTaaANus BOASHOTO OXJIAXK/I€HUsl 3HAUUTENBHO
COKpaImaercs 10 TeX Iop, MOoKa TeMreparypa TpyOsl He mocturHer nmpumepHo 85 °C BMmecTo
npumepHo 40 °C, kak mpu OOBMHOHN mpoLeAype OXJNaXIeHHs, YTOObl MMHTHUPOBATh Oojiee
BBICOKHE CKOPOCTH JIMHUU Yepe3 BaHHY OxJaxaeHus. Bmecro storo TpyOy ¢ mMOKpbITHEM
YAQIAIOT U3 PacHbUIMTEIbHON KaMepbl ¢ BOJASHON 3aBECOM U OCTABJISAIOT OXJIAXKAATHCSI OT OKOJIO
80 °C no okomno 23 °C BO3yXOM OKpY>Karolleil cpenpl, 4To 3aHuMaeT okono 90-120 munyt. Ha

cragun 00OBIMHOTO OXJIAZKACHUA Tp}I6y, KOTOpast OXJIAXKAA€TCs Ha CTaAUN BOASIHOTO OXJIAXKACHUS
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10 TeMnepatypbl okoJio 40 °C, Takke yaansioT U3 PaclbUINTENbHON KaMephl C BOASIHOMN 3aBeCcOi

U OCTaBJIAIOT AJisA oxJaxaeHus: ot okoJio 40 °C o okono 23 °© C BO3AyXOM OKpYKaroLIEH Cpebl.
ITocne oxnmakaeHust MOKPBIThIE MOKPBITHEM TPYObI IOBEPratOT TECTY HA CONPOTHBIICHHE

orcianBanuio npu temneparype 23°C u 80°C. Pe3ynbratsl npuBeneHs! Hioke B Tabmure 7.

Tabmuua 7: ConpoTHBIEHNE OTCIAMBAHUIO MOKPHITONH TOKPBITHEM TPYOBI

Conporusinenue Conporusienue Conporusienue Comnporusienue
OTCJIABAHUIO OTCJIANBAHUIO OTCJIANBAHUIO OTCIIAaBAHUIO
(23°C), obbruHoe | (23°C),  kopotkoe | (80°C), oberyHoe | (80°C),  KOpOTKOE

oxnaxnenue [H/cm] | oxnaxxnenue [H/cm] | oxnaxnenue [H/em] | oxnaknenue [H/cm]

CE1 | 381 203 138 75

IE1 | 495 334 173 158
IE2 | 363 346 174 157
IE3 | 464 501 185 193

MoXHO BHAETb, UYTO IOKPBITHS, COJEp’KallMe aAre3UBHbIE CJIOH, IOJyUYEHHbIE U3
MOJIMMEPHON KOMIIO3ULMM, TOJy4YeHHOH MpOoLeaAypold KOMMNAyHIWPOBAHMsI IO HACTOSIIEMY
M300pETEHNIO, TOKA3bIBAIOT OOJiee BHICOKOE COMPOTUBIEHHE OTCIAMBAHUIO IOCIE KOPOTKOH
NPOLENYPbl OXJAXKIEHUS] MO CPAaBHEHUIO C IMOKPBITUSAMH, COAEPKALIUMH aAre3UBHbIE CIIOH,
NOJIyU€HHblE W3 TOJMMEPHOW KOMIIO3ULIMM, TOJIY4YeHHONH IO CPaBHUTEIbHBIM MpPOLEAYpam
KOMIIay HAUPOBAHUSI.

CrnenoBatenbHO, MOJIUMEPHAst KOMITO3ULIUS, NOJTyYE€HHAas! npouenypom
KOMIIay HIUPOBAHMSI 10 HACTOSIIIEMy M300peTeHuro, orBedaer Tpebosanusm [SO 21809-1:2011
Class C 1o cOnpoTHBIEHUIO OTCIANBaHUIO, kak u3MepeHo npu 23°C u ISO 21809-1:2011 Class
B mno comporuBneHuro  oTcinamBaHuiO, Kak w3MepeHo mnpu 80°C Takke TMOCiIe KOPOTKOU

MIPOLIEY Pbl OXJIAXKIECHUSI.
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O®OPMVIJIA U30bPETEHMA

1. ITonumepHast KOMIO3ULIMSA, COAEPIKALLAS:

(A) ot 60 o 90 macc.% He’1aCTOMEPHOTO MONIUITHIIECHA;

(B)  019,0 no 38 macc.% snacromepa;

rae KoMmroHeHT (A) win KoMmrnoHeHTsl (A) u (B) ObuiM mHpPUBHUTEI KUCIOTHBIM
npuBuBouHbIM areHToM (C) B konuuectse ot 0,01 m0 3,0 Macc.% ot olrei Macchl OJMMEPHOH
KOMITO3HMLIUH, U

rIe MOJUMEpHash KOMIIO3HMLMS HMMEeT [Ba OTACIbHBIX NHKA M BHAJUHY MEXKAY
yKa3aHHBIMU MMUKAaMU Ha KpUBOH renb-nponukaromern xpomarorpapuun (GPC), u 3nauenue Z,
OTpeNeNIEHHOE MO TUIOIAASM HIDKE ABYX MUKOB KPUBOW reNib-IPOHHKAMOIEH XpomaTorpaduu
(GPC), no menbeii mepe -0,3, rae 3HaueHue Z omnpeneneH no gopmye (1)

Z = s/Abs(B-A) (D,

rae

Abs(B-A) - abcomoTHOoe 3HaueHne (B-A);,

A = myomane MEeXAy KacaTelbHOU, mapayenbHoit ocu MW, npoxonsmieit yepe3 logM
(Min), u curnanom LS15, ot logM, pasHnoro 5,1, no 3nadenus: logM, roe LS-curnan sisisiercs
MHHUMaJIbHBIM, logM (Min), B mpenenax logM ot 5,1 no 6;

B = mnomanps mMexay kacatenbHOU, mapaiesbHoil ocu MW, npoxopsimeii yepes logM
(Min), u curnanom LS15, ot logM (Min) 1o To4ky, rae cHoBa nepecekaercs: ¢ LS-curnanom; u

S - HAKJIOH MEXAy ABYMs NMUKaMU KPHUBOI renb-npoHukaroineii xpomarorpadpuu (GPC),
omnpenesneHHsli npu logM, paBaoMm 5,1 u 6,

rae  KpuBas —remp-poHuKaromed  xpomarorpapum  (GPC) onpenmensercs  Kak
HOpPMAaJIM30BaHHBIN MO KOHIEeHTpauuu curHain LS15 mno monexkynspHONM macce CTaHOapTHOM
renb-niponukaromieit xpomarorpadpun (GPC), nonydennorn npu mnposeneHun GPC-VISC-LS
aHan3a.

2. TlonmumepHass KOMIO3MLMS MO M. 1, TAe HEINACTOMEpPHbIH MONu3THICH (A)

)
MPECTABIISIET COTMOJUMED STUJIEHA, U ONUH WM Oojiee COMOHOMepP(bI) BBHIOMPAIOT U3 ajibda-
oneuHOB ¢ OT 4 10 12 aTOMOB yriieposa.

3. IlonumepHass KOMIO3UIMS 1O ML.I. | WM 2, Te He3NaCTOMEPHBIH MOJHSTIIIEH (A)
uMeeT mioTHOCTh OT 900 kr/m® 1o 960 Kr/m3.

4. TlonmumepHas KOMIIO3UIHUS MO JIFOOOMY W3 MPEAIIECTBYIOIIUX IyHKTOB, TIJIe
HE3JIACTOMEPHBIN MOMMATHIICH (A) mepen MpUBUBKON MMeEeT CKOpOCTh TedeHus pacriaBa MFR»
(190°C, 2,16 xr) ot 1,0 mo 10,0 r/10 MmuHyT.

5. TlonumepHass KOMMO3MLMS MO JHOOOMY U3 TIPEAIIECTBYIOLUINX MYHKTOB, TI€

HesJIacToOMepHbIi monuaTuieH (A) umeer nonunucnepcHocts (PD), Mw/Mn, ot 1,5 1o 6,0.
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6. I[TomumepHast KOMITO3ULHSA 110 JIFOOOMY U3 MPEAIIECTBYIOIINX MYHKTOB, I/I€ 3J1aCTOMED
(B) BwiOmparoT u3 comomuMmepa STHJIEHA C TOJSPHBIMH COMOHOMEPHBIMH €JUHHUIIAMHU,
MOJIMOJIEPUHOBBIX ~ TUIACTOMEPOB,  MOJHOJE(PUHOBBIX  3JaCTOMEPOB, OJIG)UHOBBIX  OJIOK-
CONOJIMMEPOB UJIU UX CMECEH.

7. IlonumMepHast KOMITO3ULHSA 10 TIOOOMY M3 MPEIIECTBYIOLUINX MyHKTOB, TA€ 3JIaCTOMEp
(B) mpencraBisier comojuMmep STWIEHA C TOMAPHBIMU COMOHOMEPHBIMH E€AMHHULIAMH C
KOJINYE€CTBOM MOJISIPHBIX COMOHOMEPHBIX eIUHUIL B rpenenax ot 15 no 40 macc.%.

8. ITommmepHast KOMIO3HULUS 110 JIFOOOMY M3 MPEALIECTBYIOIUX TyHKTOB, II€ 3JIACTOMED
(B) umeer cxopocts Teuenus pacruiaa MFR (190°C, 2,16 kr) ot 1,0 no 10,0 /10 MuHyT.

9. TlonmumepHass KOMIO3MLUS MO JOOOMY U3 MPENUIECTBYIOIIUX IYHKTOB, T
KUCJIOTHBIN MpuBHBOYHBIA areHT (C) BbIOMPAIOT U3 HEHACHIIEHHOH KapOOHOBOW KUCIIOTHI MIIH
€e MPOU3BOAHBIX, TAKUX KaK aHTMAPUA, CIOXKHbIE 3(PUPBI METAJUTMYECKUX U HEMETAJUINIECKUX
coJien.

10. TTonumepHast KOMIO3ULIUS 11O JTFOOOMY U3 MPENIIECTBYIOIIUX MYHKTOB CO CKOPOCTHIO
teyenus pacruiasa MFR; (190°C, 2,16 kr) ot 0,1 go 10,0 1/10 MuHYT W/Wau mIoTHOCTHIO OT 900
Kr/M° 10 960 kr/m3.

11. TTonumepHasi KOMITO3ULHS 10 JFOOOMY W3 MPEALIECTBYIOIINUX MMyHKTOB, MOJYYEHHAsS
CIIocoOOM, BKJIFOYAKOILIUM CTAIHH!

- nogayn KoMrnoHeHToB (A), (B) u (C) B skcTpyzAep, BKIOYAOIUN MHUTAOLIYIO
CEeKIIMIO, CEeKLUIO IMINHAPA U IUIMTY MATPULbI, TA€ CEeKLUUs LMINHApA SKCTPyAepa HUXKE IO
TEXHOJIOTUYECKON JIMHUU TMHTAIOIIeH CEKLUU M BBILIIE MO TEXHOJOTMYECKOW JIMHUHM  IUIUTHI
MaTpHLbl pa3/ieJieHa Ha MHOXKECTBO 30H KOHTPOJIS, M IlepBas 30HA KOHTPOJIS INPENCTaBISET
MIEPBYIO 30HY KOHTPOJISI B CEKLMHU LMJIMHAPA HUKE MO TEXHOJOTHUECKOW JIMHUU MUTAIOLIEH
30HBI, B KOTOPYIO MojiaH KOMNoHEHT(bI) (A) w/mnu (B) nist Hayana rnijaBjieHus;,

- KOMIAYHOUPOBaHUA KOMIOHEHTOB (A) u (B) ang monydeHus monumepHOM
KOMITO3ULIMH; U

- NPUBUBKU KOMITIOHEHTa (A) miu koMnoHeHToB (A) u (B) xommonenTom (C) BO
BpEMsI CTaIUH KOMIIAy HANPOBAHUS,

- XapaKTePU3YIOIIUNCS TE€M, YTO CIIOCO0 OTIOIHUTENBHO BKIFOYAET CTAIHIO

- HE3aBHCHMOT'O KOHTPOJISI TEMIIEPATYPhl KAKAOH 30HBI KOHTPOJSI MHOKECTBA 30H
KOHTPOJISI CEKLIMHU LIUJIMHAPA SKCTPYAepa, Kak TAKOBOM:

a) TeMIepaTypa B TIEpPBOW 30HE KOHTPOJS CEKUUH LWIMHApPA HIKE II0
TEXHOJIOTUYECKON JIMHUM MUTAIOLIEH CEeKLHU COCTABISET B mpenenax ot bonee uem 85°C nmo
180°C,

b) TEMIIEpaTypa 30HbI KOHTPOJS CEKUUHM LUIUMHAPA OT MNEPBOH 30HBI KOHTPOJIA
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CEeKLIMM LWINHAPA HIXKE M0 TEXHOJOTMYECKOU JIMHUUA MUTAKOIIEH CEKLUUU B 30HYy KOHTPOJIA B
CpemHel CeKIUH IMUIMHIPA TOBBIIIAETCS MO JIJIMHE CeKUMH LIUIMHApPA Ha ABYX WK Oojee
CTaMsIX TakuM OOpa3oM, YTO TeMIlepaTypa 30HbI KOHTPOJS B CPEAHENW CeKLUHU IMINHIPA
coctasysieT oT 105 % no 145 % temnepaTypel B IepBOil 30HE KOHTPOJISI CEKLIUU LIMJIMHPA HUXKE
N0 TEXHOJOTMYECKOH JINHUU MHUTAKOLIEH CEeKLUU; U

C) TEeMIIepaTypa 30HbI KOHTPOJS CEKLMM LUIMHAPA OT 30HbI KOHTPOJS B CPeAHEH
CEeKLIMM LWIMHApPA B 30HY KOHTPOJS CEKUUM LMUJIUHAPAa HENOCPENCTBEHHO BBILIE IO
TEXHOJIOTMYECKON JIMHUM IUJIMThl MATPULIbl NOANEPKUBAETCS TAKOM K€ WJIM MOBBIIIAETCS 10
Temreparypbl He Oosiee uem 120% TeMmepaTypbl 30HBI KOHTPOJISL B CPEHEH CeKIMU LIHITHHPA.

12. MHorocnoiiHasi CTpyKTypa, conaepsKaias OIHMH CJIOH, COIep KallUil MOJUMEPHYIO
KOMITO3HULIHIO TI0 JIFOOOMY M3 NMPEAIIECTBYIOMINX 1Ty HKTOB.

13. MHorocnoiHass CTPYKTypa, MNPEACTaBIAOINAs TPEXCIOWHOE MOKPBITHE JIs
MeTaJTHYeCKHX TPpyO.

14. MHorociolHas CTpykTypa 0o I.m. 12 unu 13 ¢ COnpOoTUBJAEHUEM OTCJIAUBAHUIO MPU
23°C mo wmenbineii mepe 200 H/cm w/mmm comporuBieHneM otcnauBaauto npu 80°C mo
menbLIel Mepe 100 H/ewm.

15. IlpuMeHeHre MONMMEPHONW KOMITO3ULIUU TIO JIFOOOMY M3 MPEAIIeCTBYOMUX M. 1 -
11 B xauecTBe aAre3UBHOMN MOJIMMEPHON KOMIO3ULIMH.

16. ITlpuMeHeHre MONMMMEPHONW KOMITO3ULIUHU TIO JIIOOOMY U3 MPEAIeCTBYOMUX .. 1 -

11 nnm 15 ans nosny4eHust MHOTOCJIOHHON CTPYKTYPBIL.
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