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PCT/EP2017/079175 CO8K 3/04; A01G 25/02; CO8L 23/08

IMonusTHIIEHOBAS KOMIO3uOUuA AJIdA pr6 HJIH JICHT Kane€JbHOI0 OPOIICHUSA

Hacrosimee wn300peTeHHe OTHOCHTCSI K TIpaHysiaM, COIEpPKALIMM MHOJUITHICHOBYIO
KOMITO3ULMIO, TPYOe WIIM CUCTEME TPYO, COAepIKalleil TpaHyJibl, a TAKXKE K CIIOCOOY MONyUeHHsI
TAKOU TPYObI UM CUCTEMBI TPYO.

B cenbckom xo3stiicTBe ((hepMepCKOM XO3SHCTBE, BKIFOYAs BbIpAIUBaHHE (PPYKTOB) H
IUIS OPYTUX 3€JIEHBbIX HACAKICHHH, TAKUX KaK YacTHbIE M OOIIECTBEHHBbIC Caabl U TOJS IS
royib)a, OMHIUM U3 OCHOBHBIX THIIOB UPPHUTALIMOHHBIX CHUCTEM SIBJISIETCS KalleJIbHOE OPOILICHUE.
TpyOb! Uy IEHTHI A1 CUCTEMBI KaleJIbHOTO OPOLIEHHSI HIMEIOT OTBEPCTHSI, PACIIONIOKEHHBIE Ha
PACCTOSIHUM APYT OT APYyTa BIOJb CTEHKHU TPYOBI FIIH JIGHTBI, U OOBIMHO TAK)KE TaK HA3bIBAEMbIE
«KameNbHULIb»Y, W3BECTHbIE TakXKe, HampuMep, Kak (KarejgbHble) BCTaBKH, KamellbHbIE
BOJOBBINYCKH WJIM (PUTHHTH, KOTOPBIE BCTABJSIOT B CTEHKY TPYOBI WJIM JIEHTBI IO MECTY
OTBEPCTHUS, U OHU OOBIMHO MpeJHA3HAYEHBbl JJIsI O3UPOBAHMS BOJABI C 3apaHee 3aJaHHOM
CKOPOCTBIO U3 YKA3aHHOTO OTBEPCTHSL.

TpyOb! 1 IEHTBI KaNeIbHOTO OPOLIEHUSI OOBIUHO SIBJISIOTCS TOHKOCTEHHBIMU C OOBIYHBIM
arnameTpoM MeHee 35 mm. IlonepedHoe cedeHne MOKET ObITh KPYIJIBIM WIIM YIUIOLUIEHHBIM JI0
dopmbl smunca. OpocutenbHble TPYOBI M JIGHTHI YacTO CBOPAYMBAIOT U XPAHAT B CBEPHYTOH
bopme nepen W/ UK MOCe UCTOIB30BAHUS, YTO TPEOyeT MPEeBOCXOIHON MTMOKOCTU U MTPOYHOCTH.

OCHOBHOW TpeHI B MNPOU3BOJACTBE TAaKMX TPYO MM JIEHT KaleJbHOTO OpOIIEHHS
HarpasyieH K 0oJjiee BBICOKUM MPOU3BOIUTENLHOCTSIM TeXHONOTH4eckoi uuuu (150 m/mMuH u
BbILIE) U OOJIee TOHKUM JIeHTaM Win TpyOaM (TosmuHa creHku npumMepHo 0,4 MM u Hioke). [Ipu
NPOM3BOJCTBE TOHKOCTEHHBIX JICHT KAIeJIbHOTO OPOIIEHHsS], MMEIOIIUX TOILIUHY CTEHKU HUXKE
0,4 MM, mpenmouyrurenbHO Hicke 0,2 MM, TpeOyercs MHOJUMEpHAs KOMIIO3UIIHS, HMEFOIast
XOPOLIYIO OHOPOIHOCTh U 00padaTeiBaeMOCTh. OOBIMHBIM HCIIOJIB3YEMBIM B HACTOSIIECE BPEMS
pemenueM siBiisiercst cmech TIOHIT (~25%) / JIIOHIT (~25 %) / TIOBII (~50 %) u caxu. B
cmecu komrioHeHT [TOHIT obecrieunBaeT xopomy o0padaThiBAeMOCTh (MMPOYHOCTh PacIliaBa),
KOTOpasi TpedyeTCst Ak MOCTHKEHUS TIPOU3BOAUTEIbHOCTH TEXHOJOTHUeCKOH inanu 150 M/MuH
u Boiue. Kommonent I19BII Tpebyercst s npupaHus MEXaHUYECKOH MPOYHOCTH (TMPOYHOCTH
Ha OTPBIB M JaBIEHUs pa3pbiBa) KOHEUHbIX TpyO wiu seHT. JIIIDHIT o0prvHO noGaBnstoT miis
TOro, 4YTOOBI O0ECHEeYNUTh XOPOLIVIO CBAPUBAEMOCTb KAaNeENbHBIX BOJIOBBIIYCKOB W YTOOBI
o0ecrieunTh yIOBIETBOPHUTENBbHYIO XapakrepucTuky CPBO (comporuBieHne pacTpecKUBAHHIO

MOJl BO3JEHCTBUEM OKpyKaromieil cpenbl) Tpyd u jieHT. Caxy H00aBJSIOT Ui TOTO, YTOOBI



o0ecreynTh JOCTAaTOYHYIO CTOHKOCTb JIEHT K Y@ wu3nyueHHto, Koropas TpeOyercss u3-3a
BO3/I€HCTBHSI COTHEUHOTO U3JIy4EHUS Ha TPYOBI U JIGHThI B KOHEYHOM NPUMEHEHHH.

ITpobnema mpu HCMONB30BAHUHM CYXOH CMECH Ppa3jMYHbIX KOMIIOHEHTOB CBsI3aHA C
OrpaHUYEHHOH CMENIMBAIOIIEHl CIIOCOOHOCTBIO OIHOIIHEKOBBIX 3KCTpynaepoB. M3-3a mioxoi
CMEIINBAOIIEH CIOCOOHOCTH 3THX JKCTPYAEPOB ca)ka HEOIHOPOAHO pacHpenensercs B
KOHEYHOH TpyOe WU JICHTE U, CIIeOBATENIbHO, CTOMKOCTh K Y@ u3iyueHuro TpyO WK JICHT He
SIBJISIETCSL YIOBJIETBOPUTEIIBHOM, YTO MPUBOANT K PAaHHEMY pa3pylLIeHHr0 TpyO wiu jieHT. Takxke,
MOJlyYeHHE CYXHX CMecell 10 3KCTPY3UM JIEHTBbl SIBJII€TCS TPYJOEMKUM U 3aTpPaTHBIM IO
BpeMeHU. Kpome TOro, oTHOIIEHHE KOMIIOHEHTOB B CMECH MOXKET H3MEHSAThCS OT ciydasl K
CJIy4aro, YTO MPUBOJUT K HECOOTBETCTBYIOLIEMY KaueCTBY MPOAYKTA.

Xopoluasi OAHOPOAHOCTb UCXOJHBIX MATEPUAJIOB TAK)Ke SIBIISETCS MPEANOUYTUTENbHON C
TOUYKH 3pEeHUsI MPOU3BOACTBa. Eciu npu nponu3BOACTBE UCMOIb3YIOT NOJUMEPHYIO KOMIO3HULIMIO,
COIEPIKALIYI0 BBICOKMH YpPOBEHb HEOAHOPONHOCTEH, 00pabaTbiBAa€MOCTh HE  SIBJIETCS
ONTUMAJIBHOH M BBICOKHE IPOU3BOIUTENILHOCTH TEXHOJOTUYECKON JIMHUU W/WIH MaJible
TOJNLINHBI CTEHOK HexocTwkuMbl. C Apyroil CTOpOHBI, BBICOKas IUIOTHOCTb MaTepHuana
TpeOyercst ans obecreueHus: AOCTATOYHON MEXaHMYECKOW XapaKTePUCTHUKU (TIPOYHOCTH Ha
OTPBIB 1 JABJICHUS pa3pbiBa) TPYO WM JIEHT, UMEFOIINX TOJNIIHUHY CTeHKH 0,4 MM W HIDKE.

Taxum oOpa3oM, B TEXHHUKE BCE e€lle CYLIECTBYeT MOTPEOHOCTh B IMOJU3TUIIEHOBBIX
KOMITO3HULIMSIX, SIBJSTFOLIMMUCS MOAXOMSIIIUME ISl MOJNYYeHus: TpyO wim TpyOOK, MMEFOIUX
TONMUHY CTeHOK 0,4 MM WM HWXKE NPU BBICOKON MNPOM3BOAMTEIBHOCTU TEXHOJIOTMYECKOU
JUHUK. B 4acTHOCTH, CyliecTByeT mMOTPeOHOCTh B  MOJUITUJICHOBBIX  KOMITO3ULIHSIX,
o0ecrneYnBaroIX MPEBOCXOAHBIN OaaHC 00padaThIBAEMOCTH, HAPUMEp, BBICOKOW MPOYHOCTH
pacriaBa, CBapUBAEMOCTH W XOPOLIMX MEXaHMYECKHUX CBOWCTB, B OCOOEHHOCTH BBICOKOTO
JaBJIEHUs Pa3pbIBa, AK€ B OY€Hb TOHKUX TPyOax.

CooTBeTCTBEHHO, HacTosAlIee M300peTeHHe B OCOOEHHOCTH HAINpPaBIIEHO HAa TPaHYJIbI,
cojieprKaliye MoJM3TUIEHOBYIO KOMITO3ULIMIO, BKJIIOUYAOLIYIO:

a) mo MeHblLIeld Mepe 60,0 macc.%, mpeanodYTuTeNbHO Mo MeHblied mMepe 70,0 macc.%,
npeanouTuTenpHo 1no MeHbinel Mepe 80,0 macc.%, mpennoututensHo oT 87,0 mo 99,5 macc.%
MYJIbTUMOJAJILHOTO 3THJICHOBOTO IosinMepa (a), u

b) ot 0,5 mo 13,0 macc.% nponykra (b) u3 caxku, ucxons u3 oduieit maccs (100 macc.%)
MOJIU3TUIIEHOBON KOMITO3UIIUH,

r7ie NOJU3TUIIEHOBAsI KOMITO3ULIUS UMEET

1) IITP, (ISO 1133, narpyska 2,16 kr) ot 0,2 no 0,3 /10 muH, u



1) MIOTHOCTb, U3MepeHHYI0 cornacHo ASTM D792, cocTaBnsromyro o MeHbLIEH
mepe 959 kr/m’.

B omHoMm BomomeHun nosusTHieHOBass kommosunus umeer a) ITTPs (ISO 1133,
Harpy3ka 5 xr) ot 0,5 no 1,5 /10 mun, w/mmu b) ITTP,; (ISO 1133, Harpyska 21,6 kr) ot 20 1o
35 1/10 mun, wunu ¢) OIlTy, (ISO 1133, warpyska 21,6 kr/marpyska 2,16 kr) or 100 mo
140 r/10 MuH.

B npyrom BOmIOIEHNH MOJMATHICHOBAsS KOMIIO3ULIUS UMEET a) 1)(0,05 pawc) 10 MEHbIIEH
mepe 51000 IMac, w/uma b) ITPCy 7210 oT 30 no 50, w/unm ¢) pazdyxaHue 3KCTPYAHPYEMOTO
noroxa (190°C, Harpyska 2,16 kr) o mMenbiei Mepe 1,25.

B eme ogHOM BOIUIOIIEHUH MOJIM3THICHOBAST KOMIIO3UIMS UMEET a) HaINpsDKEHHE MPU
pacTsDKEHUU TpU Tpefenie TeKydecTH, usMepeHHoe coryacHo ISO 527-2, mo meHbluell mepe
28 MIla, n/unu b) paspymaromee HanpspkeHne, n3MepenHoe coriacHo SO 527-2) mo meHbnei
mepe 28 Mlla, w/wnu ¢) yuIMHEHHWE NPH paspbiBe, HM3MepeHHoe corynacHo [SO 527-2, mo
MeHbLuel mepe 800%.

B opgHOM BOIUIOIIEHWH MYJIBTUMOAAJBHBIA STUJICHOBBIM monuMep (a) umeer a)
IUIOTHOCTb, H3MepeHHyio cornacio ASTM D792, or 950 mo 965 kr/m’, w/mmu b) IITP,
(ISO 1133, narpyska 2,16 kr) ot 0,2 no 0,3 1/10 mun, w/unu ¢) ITTPs (ISO 1133, narpy3ka 5 kr)
ot 0,5 no 1,5 r/10 mun, w/unu d) IITP,; (ISO 1133, narpy3ka 21,6 kxr) ot 20 no 35 /10 muH,
w/umu e) OIIT,,, (ISO 1133, narpyska 21,6 kr/Harpyska 2,16 xr) ot 90 no 130 r/10 mun.

B ppyrom Bomnomenun npoaykr (b) m3 caxku sBIsieTcs cakel Kak TaKOBOH WIIN
MaTOYHOU CMECBHIO CaKd, Comepskalleil caxky u nojumep(bl)-HocuTenb(u). B cinyuyae mpoaykra
(b) M3 caxkxu B BHIE MATOYHOH CMECH TOJMMEP-HOCHUTENb PACCYUTHIBAIOT JJISI KOJUYECTBA
NPOAYKTa W3 CaXd MO OTHOoweHmo K KomudectBy (100,0 macc.%) KOMIO3MLMU TIO
u3o0perennto. JIpyrumu CioBaMHM, TOJMMEP-HOCHTENIb HE BKJIOYAIOT HU B PACUETHOE
KOJINYE€CTBO MYJIbTUMOJAIBHOTO STHJIEHOBOTO MojiuMepa (a), HU B JIF0OOH Ipyroil moJuMepHbId
KOMITOHEHT (d), BO3MOXXHO MPHUCYTCTBYIOIIUI B MOJUITUICHOBONH KOMIIO3ULIUH, HO BKIIFOYAIOT B
nponykt (b) U3 CaXXu M B €ro KOJMYECTBO MO OTHOIIEHWI0 kK obmeit macce (100,0 macc.%)
MOJIUSTUIIEHOBOW KOMIO3ULUU.

B eme ogrom Bomomenny mpoaykT (b) U3 caku sABIsIeTCs Cakel Kak TAKOBOM (UHCTOM)
U TPUCYTCTBYET B MOJUATHIEHOBOW KoMmosuuuu B kojudectBe oT 0,5 mo 10,0 macc.%,
npennoututesbHo oT 0,5 1o 5,0 macc.% u mHanbonee npeanoututenbHo ot 1,0 mo 4,0 macc.% mo
oTHOWIeHUIO K obmel macce (100,0 macc.%) MOAMATUIICHOBOH KOMIO3ULIMH, WK MPOAYKT (b) u3

CaXH SIBJISIETCS MATOYHON CMECBHIO CaKu M NPUCYTCTBYECT B MOJIUATUIIEHOBON KOMIIO3UIIUN B
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kommuectBe oT 0,5 mo 10,0 macc.%, mpenmoururensHo ot 0,5 mo 8,0 macc.% u Hambonee
npennoututesibHo ot 0,5 mo 7,0 macc.% mno orHomenuto k obmeit macce (100,0 macc.%)
MOJIM3TUIICHOBON KOMIIO3ULIMH.

Hacrosiee n3o0peTeHne TOMONHUTENBHO HANPABISHO HA MPUMEHEHHE ONPEIeICHHBIX B
JaHHOM JOKYMEHTE TPaHyJI JJIs TIOJy4eHUs TPYObl HIIH CUCTEMBI TPYO.

Hacrosimmee n3o0peTeHne NOMONHUTENBPHO HAMpaBlIeHO Ha TPyOy WM cuCTeMy Tpyo,
COZEPIKALIYIO OINpEeNesieHHble B JAHHOM JOKYMEHTE TpaHyjlbl. B 3TOM KOHTEKCTE cCienyer
NPUHUMATh BO BHUMAHHE, YTO TPyOy WIM CHCTEMy TPyO MOJYyYarOT MyTeM CMEIIHBAHUS B
pacruiaBe TpaHyJl NPU TOBBILIEHHOH TemmepaTrype, OOBIYHO B IKCTpynepe, ¢ 0OpasoBaHUEM
TpyObI HiH cuctembl TpyO. Jpyrumu ciioBamu, rpaHyJsibl HAXOIATCS B TPyOe WM cUCTeMeE TPYO B
¢opme TBEpIOro BEIIECTBA, MOJYYEHHOTO U3 CMEIIAHHOTO PACIUIaBa.

B omHoMm Bomnomenuu Tpyda wiu cuctema TpyO sBIseTCS TpyOOH KamelbHOrO
OPOLIEHHUS TN CUCTEMOH TPYO KareabHOTO OPOIIEHUS.

B npyrom Bomsomennu TpyOa miu cuctemMa TpyO MMeeT TONLINHY CTeHKH MeHee 0,4 MM,
MPEANnOUTUTENBHO MeHee 0,2 MMm.

B eme ogHOM BomomeHuu TpyOa MM cCUCTEMa TPYO MMEET TOJIIHMHY CTEHKH MEHee
0,2 MM 1 naBieHue paspbiBa 6onee 0,26 MITa.

Hacrosimee nzo0pereHue Takke HalpaBJI€HO HA CIIOCOO MOJy4YeHUs] TPYObI U CUCTEMBbI
TpyO, BKIIIOYAOINUH CTAANH:

a) MpeaoCTaBIeHUE ONPEETICHHbIX B JaHHOM JIOKYMEHTE IpaHyI,

b) sKCTpyIMpOBaHHUE rPaHyJ CTAAUH (), MPU KOTOPOM TEMITEPATYPHBIH MPOPUIb BIIOTH
10 270°C NOJ/IEPKUBAIOT TIO BCEH UTMHE SKCTPYyAEpa, TaK 4TOOBI OJYYUTh TPYOy MITH CHCTEMY
TpyO, u

¢) cHaO)keHUe TPyObI WK cucTeMbl TPYO, mosmyueHHoH Ha cranuu (b), OTBEPCTHIMHU IS
OpOLICHUSI.

B opHOM BOIUIOIIEHNMH TPOU3BOIUTENBHOCTh TEXHOJOTMYECKOH JIMHUM COCTAaBJISIET OT
190 mo 280 m/mMuH.

B npyrom BomsomeHMH TpaHyJsbl CTanuu (@) MOJNYYaroT MyTeM NPUTOTOBIEHHS CMECH
MYJIETUMOJIAIBHOTO 3THUJIEHOBOTO TojuMepa (a) u mpoaykra (b) U3 caku MpU TEMIEPaTypHOM
npodune Brtots g0 270°C.

B eme onHOM BOIUIOIIEHUH MYJIbTUMOJANbHBIA STHUJICHOBBIN NOJMMEp (a) MOMy4aroT
IyTeM 1) MOJUMEPU3ALIUH 3TUIEHA ¢ 00pa30BaHUEM HU3KOMOJIEKYJIIPHOTO KOMIIOHEeHTa (A),

1) monuMepu3alMM 3TUJIEHA M, BO3MOXKHO, IO MeHblnel Mepe oxHoro C3-20 anbda-



oJe(THOBOTO COMOHOMEpa B NPUCYTCTBHHM KOMIIOHEHTa (A), MogydeHHOro Ha craguu (1), €
o0Opa3oBaHHEM BBICOKOMOJIEKYJIIPHOrO KoMIloHeHTa (B), u 1ii) mepemMemmBaHusl NPOAYKTA,
HOJy4eHHOro Ha ctaguu (il), BOSMOXKHO B NMPUCYTCTBUH A00ABOK, OTJIMYHBIX OT MPOAYKTA U3
Ca’ky, € MOJy4E€HUEM I'PaHYJIL.

Hanee uzo0pereHue onrcano doee moapoOHO.

Kak oTmeueHO BbIlle, TPaHyJbl AODKHBI COAEPIKATH MOJIMATHIIEHOBYIO KOMITO3HLIUIO,
BKJTIOYAIOLIYIO0 MYJIbTUMONAJIbHBIN STHUIEHOBBIN Tojumep (a) u mpoaykT (b) U3 caxu.

Cnenyer mpuHUMAaTh BO BHUMaHHE, 4TO NpoAykT (b) M3 caxku MOXHO HOOaBISTH B
MYJIBTUMOJQJIbHBIA STHJIEHOBBIN monmuMep (a) B GopMe caku Kak TaKOBOH (B UHCTOM BHIE) HIIH
B (opMe Tak Ha3plBaeMOH MAaTOYHOH CMeCH, B KOTOPOH caka COHEpPXKHUTCS B
KOHLIEHTPHUPOBAHHOH (pOpMe B MOIMMEpPE-HOCUTEE.

JIOTIOJTHUTENBHO TONMATUIICHOBAsT KOMITO3HLIUS MOXET COAep)KaTh OXHY HIIKM Oolee
nobaBok (c). JloOGaBkM O3HAYAIOT COENWHEHMs, BBIOPAHHBIE W3 TPYIIIBL, BKIOYAOIIEH
HYKJICHPYIOILIE areHThl, TEXHOJOTHYECKUEe NOOaBKH, aHTHCTATHKH M crabuim3aropbl. Bomee
NOPEANOYTUTENbHO 100aBKU (C) BBIOMPAIOT W3 TPYNIbl HYKJICUPYIOLIMX AareHTOB U
crabunmsaTopoB. bonee npennourutenbHO 100aBKH (C) BBIOUPAIOT U3 TPYIIIBI CTAOMIH3ATOPOB.
B pamkax nanHoro omnpenenenust npoaykt (b) u3 caxu He sBisieTcst 00aBKOH (C).

CraOunmuzaropbl  NPENCTAaBASAIOT  COOOH  COENMHEHMs, KOTOpblE  MCIOJb3YIOT
HETOCPEACTBEHHO WJIM B COYETAHUU JUI MPEAOTBPALICHUS PA3INYHBbIX PPEKTOB, TAKUX Kak
OKHCJIEHHE, PaCIleIUIeHHe LN U HEeKOHTPOJIHMPYEeMbIe PeakiMyu PeKOMOWHALWU U CIIMBAHMS,
9acToO BbI3bIBaeMbIe (POTOOKHCTCHUEM. OOBIMHBIMY CTAOUIM3ATOPAMHU SIBIISTIOTCS] CTAOMITH3ATOPbI
Y@ uznydeHus, CBETOBbIE CTAOMIN3aTOPbI M AaHTHOKCHIAHTHIL.

JloGaBku (C) MOTYT Takke MPUCYTCTBOBATh KaK TAKOBbIE UJIH B (DOpME MAaTOYHOI CMeCH C
NOJIMMEPOM-HOCHTEJIEM, KaK XOPOIIO U3BECTHO B YPOBHE TEXHHUKHU. B cilydae MaTouHON cmecH
omgHOW wmiu Oonee nm00aBOK (C) MOJNUMEP-HOCUTENb PACCUUTHIBAIOT Ui  KOJIMYECTBA
COOTBETCTBYIOIIHNX 100aBOK (€) mo oTHowmeHHto K koimdectBy (100,0 macc.%) KOMIO3ULINU 110
u3o0perennto. JIpyrumu cioBaMHM, TOJHMEP-HOCHTENb HE BKJIOYAIOT HU B PACUETHOE
KOJINYE€CTBO MYJIETUMOIAIBHOTO STHJIEHOBOTO MoJiMepa (a), HU B JIF0OOH APYrod MOJMMEpPHBIH
KOMIIOHEHT (d), BO3MOXXHO MPUCYTCTBYIOLINI B MOJUITUICHOBONH KOMIIO3HUIWH, HO BKJIFOYAIOT B
COOTBETCTBYIOLIME 1OOaBKM (C) M B UX KOJUYECTBO IO OTHOIIGHHIO K oOmed wmacce
(100,0 macc.%) moTU3TUIIEHOBOH KOMITO3ULIMH.

IIpennoyTuTeNnbHO MOJMITHIIEHOBAs KOMITO3MLMS CONEPKUT BIUIOTH a0 5,0 macc.%,

oonee mpennouturenbHo or 0.1 mo 5,0 macc.%, ewme Oonee mpenmnoururesibHo or 0.1 1o
2 2 2 2



4,0 macc.% u Hanbonee npeanoururensHo ot 0,1 1o 3,0 macc.% onHoit miu Oosee nobaBok (¢),
ucxons u3 obmeit maccel (100,0 macc.%) MONMU3TUICHOBON KOMITO3ULIH.

B onHOM BOMJIOLIEHMM TMOJUATHICHOBAS KOMIIO3UIUS COAEPXKHUT OAMH WM Ooee
JOTMOJHUTENbHBIX  TOJUMEpoB  (d), TNPEANOYTHUTENHPHO  TNOJMATHIIEH, OTJIMYHBIA  OT
MYJIBTUMOJAJILHOTO ATHJIEHOBOTrO mnojsumepa (a). Eciu OH NPUCYTCTBYET, MOJHSTHUIIEHOBAsS
KOMIIO3HUIMSI COAEPKHUT BIUIOTH 10 39,4 wmacc.%, Oojee MNPEeNnoOYTHTENHbHO BIUIOTH 10
35,0 macc.% wu Hambonee mnpeamouTuTeNbHO BIIOTE 10 30,0 Macc.% JONOJHHUTEIBHOTO
nomumMepa wid  nonumepoB  (d), TPEennouTUTENHHO  MOJUATHIIEHA, OTIUYHOTO  OT
MYJIETUMOJIAIBHOTO 3TUJIEHOBOTO Tojumepa (a), ucxoxas u3 odmeid maccer (100,0 macc.%)
MOJIMMEPHON KOMITO3ULIUU.

Hanpumep, moiausTUIeHOBAsT KOMIO3UIMS HE COIEPKUT IOMOJHHUTEIBHOrO TOJUMepa
wii nonuMepoB (d), TPEOMOUTHUTENIbHO MOJMATUJICHA, OTJIUYHOTO OT MYJIBTUMONAJBHOTO
STUJICHOBOTO ToJIIMepa (a).

CrnenyeT npUHMMAaTh BO BHHMAaHHE, YTO CyMMa MYJbTUMONAJIBHOTO STHUJIEHOBOTO
nomumepa (a), mpoaykra (b) W3 CaXu W BO3MOXKHOW 100aBKM WM a00aBOK (C) o
JOTIOJIHUTEIBHOTO TIosuMepa win nosmMepos (d) cocrasisier 100,0 mace.%, ucxonst u3z odmei
MAacChl IOJUITHIIEHOBOH KOMIIO3HIIHH.

Taxum oOpaszom, nonustriieHoBast komrozuuus (100 macc.%) conepxur:

a) no MeHblIel Mepe 60,0 macc.%, mpeanoYTUTENLHO 1Mo MeHbliel Mepe 70,0 macc.%,
Oonee mpeanouTuTeNbHO 1Mo MeHbLIel Mepe 80,0 macc.%, eme Oonee npennouTuTesbHO OT 87,0
o 99,5 wmacc.%, eme Oonee mnpeamoutureabHo oT 90,0 mo 99,5 macc.%, eme Oonee
npeanouTuTeibho oT 92,0 mo 99,5 macc.% u nHambonee mnpemmnouturenbHo OoT 93,0 1o
99,5 macc.%, nampumep, ot 93,0 no 99,1 macc.% MyIBTUMONAIBHOIO STHJIEHOBOTO TMOJUMEPA
(a), ucxons uz obmeii maccol (100,0 macc.%) MONMATUIIEHOBOH KOMITO3HLINH, H

b) or 0,5 mo 13,0 macc.% mnpenmoururenpbHo ot 0,5 mo 10,0 wmacc.%, Oonee
npennoututesibHo OoT 0,5 o 8,0 macce.%, eme Sonee npeanouturensHo ot 0,5 mo 7,0 mace.% u
Haubonee npeanouyrurensHo ot 0,9 o 6,0 Macc.% mpoaykra (b) U3 caku, UCXoAsl U3 OOLIei
macchl (100,0 macc.%) NOIMATHIIEHOBOH KOMITO3ULINH.

B omgHOM BOIUIOIIEHHH MONHMEpPHAsi KOMIIO3HULIMS MOXKET COIEpKaTh ONUH WiH Ooee
NOTIOJIHUTENIbHBIX ~ MOJUMEpoB  (d), MPEAnoOYTHTENTHPHO  MONUATHIICH, OTJIUYHBIA  OT
MYJIBTUMOJIAJIBHOTO 3THJIEHOBOTO MoJiuMepa (a).

AnprepHaTUBHO nonmdTIIIeHOBas1 komnoszunwst (100,0 mace.%) cocrout us:



a) nmo meHblIel Mepe 60,0 macc.%, mpeanoyruTenbHO 1Mo MeHblieit mepe 70,0 macc.%,
Oosee npeanouyTuTenbHO Mo MeHblIe Mepe 80,0 macc.%, eme Oonee npeanoyrurensbHo ot 87,0
no 99,5 wmacc.%, eme Oosnee npeamourutensHo oT 90,0 mo 99,0 macc.% wu Hambonee
npennoututesbHo oT 91,0 mo 98,1 macc.% MyJIbTHMOAAIBPHOTO 3THJIEHOBOIO MojiuMepa (a),
ucxonst u3 obmeit maccs (100,0 mace.%) MOTUAITUIEHOBON KOMITO3UIIUU, U

b) or 0,5 mo 13,0 macc.% mnpenmoururenbHo ot 0,5 mo 10,0 macc.%, Oonee
npennoututesbHo oT 0,5 mo 8,0 mace.%, eme Oonee npeanouturenbHo ot 0,5 mo 7,0 mace.% u
Haubonee npeanoururensHo ot 0,9 no 6,0 macc.% mpoxaykra (b) U3 caku, UCXoAs U3 OOLIei
maccsr (100,0 macc.%) MOTU3ITUIIEHOBOH KOMIIO3UIIMH, U

c) or 0,1 mo 5,0 macc.%, mpeamoururensHo oT 0,1 mo 4,0 macc.% wu Haubomee
npennoututesibHo ot 0,1 mo 3,0 macc.% mobGaBku man 100ABOK MO OTHOLICHHIO K OOIIel Macce
(100,0 macc.%) mOTU3TUIIEHOBOH KOMITO3ULINH, H

d) Bo3mokHO octaBmeecs 10 100,0 macc.% KOJMUECTBO BOCHOJHSIOT OAWH WM Oolee
NOTIOJIHUTEIBHBIX ~ MOJUMEpoB  (d), MPEAnoOYTHTETBPHO  TMONUATHIIEH, OTJIHYHBIA  OT
MYJIBTUMOJAJIBHOTO 3TUJICHOBOTO MomMepa (a), MPEeArnoYTHTENbHO B KojaudecTBe oT O 1o
39,4 macc.%, 6onee npennoururensHo OT 0 110 35,0 Mace.% u Haubosee mMpennodTUTeNbHO OT O
1o 30,0 macc.%, ucxons u3 obueit maccol (100 mace.%) nmosuMepHOH KOMIIO3HIIAH.

AnprepHaTUBHO nosuyTIiIeHoBast komnoszunwus (100,0 mace.%) cocrout us:

a) or 82,0 mo 99,4 wmacc.%, mpemnoururenbho ot 85,0 mo 99,4 macc.%, Oonee
npeanoututesibHo ot 87,0 mo 99,4 wmacc.%, ewme Oonee mnpeamourutesibHo ot 89,0 nmo
99,4 macc.% u Hambonee mnpeamnoututesbHo oT 91,0 mo 99,0 macc.% MyJNIbTUMOAAIBHOTO
STUJIEHOBOrO mosuMepa (a), ucxoms u3 obmeir maccel (100,0 macc.%) MNOIUITUICHOBOMH
KOMTIO3ULIMH, U

b) or 0,5 mo 13,0 macc.%, npeanoururensHo ot 0,5 mo 10,0 macc.%, Oonee
npennoututesbHo oT 0,5 mo 8,0 macc.%, eme Oonee npeanouturensHo ot 0,5 mo 7,0 macc.% u
Haubonee npeanoururensHo ot 0,9 o 6,0 macc.% mpoxaykra (b) U3 caxku, UCXoAs U3 oOLIei
maccsl (100,0 macc.%) MOMU3ITUIICHOBOH KOMIIO3UIINH, U

¢) ot 0,1 no 5,0 macc.%, eme Oonee mpenmnourutensbHo ot 0,1 no 4,0 macc.% u Haubomee
npennoututesibHo oT 0,1 mo 3,0 macc.% pobaBku mian 100aBOK, MCXOHNsl M3 OOMIEH MacChl
(100,0 macc.%) moMU3TUIIEHOBOH KOMITO3ULIHH.

Cnenyer mnpwHHMAaTh BO BHUMAHHE, YTO TPAHYJbl MPEONOUYTUTENIBHO COCTOSIT U3

MOJIMITHJIEHOBOIH KOMITO3MLIUU 110 H300PETEHHIO.



Tpebyercss, dYTOOBI MONUATHIEHOBAsT KOMIIO3HLMS COMEpKaNa MYyJIbTHMOJAJbHBIHI
STUJICHOBBIN moyiuMep (a).

OOBIYHO STHJICHOBBIN MOJUMEp, COAEPIKAILNI 110 MEHbIIEH Mepe 1B MOJIUITHICHOBbIE
¢pakuum, KOTOpble OBUIN MONTYUYEHbI IPU PA3THYHBIX YCIOBHAX MOJUMEPH3ALIUH, TPUBOMSILINX K
pa3NuYHBIM  (CPEAHEMAcCCOBbIM)  MOJIEKYJSIPHBIM ~ MaccaM M MOJIEKYJIIPHO-MaCCOBBIM
pacripeneneHusiM ISl ppakUui, Ha3bIBAIOT «MYJIbTUMOIAIBHBIMY STHJIEHOBBIM TOJHMEPOM.
COOTBETCTBEHHO, B 3TOM CMBICIE OSTWICHOBBI TOJIMMEP MO H300PETEHHUIO SIBISIETCS
MYJBTUMOJANbHBIM 3THJIEHOBBIM MonuMepoM. llpucraBka «MynbTH» OTHOCUTCS K YHCIY
PA3JIMYHBIX MOJUMEPHBIX (PpakLuii, U3 KOTOPBIX COCTOUT nojumep. Takum oOpa3oM, Hampumep,
STHJICHOBBI TONHMMEp, COCTOSIINUH W3 1BYX (pakuuil, Ha3bBAlOT «OMMONATBHBIMY.
«MynpTUMOAAQNBHBIA MOJUSTWICHOBBIA TMOJUMEPY» WIM «MYJbTUMOAANBHBIA 3TUJICHOBBIN
MOJIUMEpP» O3HauaeT B JAHHOM JIOKYMEHTE MYJbTUMOJAJIbHOCTb IOJMATUIIEHA B OTHOLIEHHU
CPEIHEMAacCOBOM MOJIEKYJIIPHOH Macchl (OPYTMMH CIIOBAMH, B OTHOIIEHHH MOJEKYJISIPHO-
maccoBoro pacnpenenenus (MMP)). B naHHOM JOKyMEHTe HIDKE MYJIBTHMOAAIbHBIN
NOJMATHIIEHOBBI  mojmMep (a) Takke Ha3bIBAIOT  «MYJIBTUMOAAJIBHBIM  3THJIEHOBBIM
HOJIMMEPOMY WIIH «MYJIBTUMOAAIbHBIM 3TUJIEHOBBIM IOJIMMEPOM IO U300PETEHUIO.

MynbpTUMOZATBHBIN ATHICHOBBIN MonnuMep (a) ABISETCS STUIEHOBBIM TOMOIIOJINMEPOM
WM STUJIEHOBBIM comojuMepoM ¢ MeHee 10 MonbH.% OOILIero KojguuecTBa COMOHOMEpa WM
COMOHOMEPOB, NPUCYTCTBYIOIUX B 3TUJIEHOBOM nonumepe. COMOHOMEP MOXKET IMpPENCTABIATh
coboit omuH mim Oojee M3 MOHOMEPOB, BbIOpaHHBIX M3 rpymnsl C3-C20 anbga-oneduHOB, B
ocobeHHOCTH TiporieH, 1-OyTeH, 1-rekceH, 1-OkTeH, 4-METHIINIEHTEH, TpU 3TOM 1-OyteH u 1-
I'eKCEH SIBJIIIOTCS. HauboJiee ynoTpeOUTeTbHbIMU.

OnHo TpeOoBaHKME HACTOSALIETO H300pPETeHUsT COCTOMT B TOM, YTO TMOJUITHICHOBASI
komnozuimst umeer IITP, (ISO 1133, wnarpyska 2,16 xr) or 0,2 mo 0,3 /10 wmwuH.
[IpennoururensHO noamyTHIIEHOBasE komnozuuus umeer [ITP, (ISO 1133, narpyska 2,16 kr) ot
0,2 o 0,28 1/10 muHu u Haudbonee npeanoyruressbHo oT 0,21 1o 0,25 /10 MuH.

[MonmusTunenosass kommo3uiwst npenmnouturenbHo umeer ITTPs (ISO 1133, nHarpyska
5xr) or 0,5 no 1,5 /10 muH, 6onee mpennoututenbHo ot 0,7 mo 1,4 /10 mun u Hambonee
npeanoutuTesibHo oT 0,9 no 1,3 1/10 mMuH.

JIOTIONHUTENBHO WM aJbTEPHATUBHO MOJU3TUIEHOBAs KOMIIO3ULIUS IMPEANOUYTUTENBHO
umeet I1TP,; (ISO 1133, narpyska 21,6 kr) ot 20 no 35 r/10 muH, 6onee npennoYTUTENBHO OT

20 no 33 1/10 muH u Hanbonee npeanoyTuTeNbHO OT 27 1o 31 /10 MuH.



JIONOJTHUTENBHO WM aJIbTEPHATUBHO IMOJIMATUIIEHOBAsT KOMITO3ULMS MPEAIOYTUTENBHO
umeet OIIT,;, (ISO 1133, Harpyska 21,6 kr/Harpyska 2,16 kxr) ot 100 no 140 /10 mun, Gonee
npennouyrutenbHo ot 105 mo 130 r/10 mur u HamnbGonee mpenmourutenbHo ot 110 mo 125
/10 MuH.

B onHOM BOIIOLIEHUH MOJUATUIIEHOBAsE KOMIIO3ULIUS UIMEET

1) IITPs (ISO 1133, narpy3ka 5 kr) ot 0,5 no 1,5 r/10 muH, Oonee NpennoOYTHTEIBHO OT
0,7 no 1,4 /10 mun u Haubonee npennourutebHo ot 0,9 o 1,3 /10 MuH, umu

i1) ITTPy; (ISO 1133, Harpyska 21,6 kr) ot 20 no 35 r/10 muH, Oonee MpeanoOYTHTEIBHO
ot 20 o 33 1/10 mun u Hauboaee npeanouTuTespHO oT 20 10 31 1/10 MuH, win

ii1) OIITy1, (ISO 1133, Harpyska 21,6 kr/Harpy3ka 2,16 xr) ot 100 mo 140 r/10 muH,
bonee mpenmourutenbHo oT 105 mo 130 /10 muH u Hambosee mpenmoututesibHo oT 110 1o
125 r/10 muH.

ANBTEpPHATUBHO MOJHMSTHIIEHOBAS KOMITO3ULIMSI UMEET

1) ITTPs (ISO 1133, marpy3ka 5 kr) ot 0,5 no 1,5 r/10 muH, Oonee npennoOYTHTEIHHO OT
0,7 o 1,4 /10 mun u Haubonee npennourutenbHo oT 0,9 o 1,3 /10 muH, u

i1) ITTP,; (ISO 1133, narpy3ka 21,6 kr) ot 20 no 35 r/10 mun, Gonee mpeanOYTHTEIBHO
ot 20 o 33 1/10 muH u Haubonee npeanouTuTenbHO ot 20 1o 31 1/10 mMuH,

ii1) OIITy1, (ISO 1133, Harpyska 21,6 xr/Harpy3ka 2,16 xr) or 100 o 140 r/10 muH,
Gonee mpeanourutensHO OT 105 mo 130 1/10 MuH u Haubonee mpeamouturensbHo ot 110 mo
125 r/10 mMuH.

Crienanucty XOpoIlo W3BECTHO, YTO M3MEPEHHUs IMOKas3aTelisl TeKy4eCTH pacIuiaBa, a
TaKXKe TUIOTHOCTH W MOAYJISL YIPYTOCTH MPH PACTSDKEHUH (M APYTrUX MapamMeTpoB) OOBIYHO
TpeOyeT CTadMIn3aluu OLEHHBAEMOTO TOJINMepa. TeM He MeHee, CIIeUATUCT TAK)Ke 3HAET, YTO
NIOJIy4aeMbl€ TAHHBIE XaPAKTEPU3YIOT OLIEHUBAEMBIH IMOJIMMEDP KaK TAKOBOM.

JlononHuTeNbHOE TpeOOBaHWE HACTOSINETO HM300pPETEHHs] COCTOMT B TOM, YTO
MOJIUSTUJIEHOBAs KOMIO3ULMS MMEEeT IIOTHOCTh MO MeHbuied wmepe 959 KI/M,
npeanouTHTenbHO oT 959 1o 975 kr/m’, Gomee mpexmoutHTenbHO OT 960 K0 970 Kr/M’ W
HanGoJIee MPEATIOUTHTENBHO OT 963 10 970 Kr/m’.

B oOngHOM BOMIOLIEHMH TMOJUSTHIICHOBAas KOMIIO3HLMS TPENNOYTUTENIbHO HMEEeT
HaIpspKeHUE TPU PacTSHKEHUU MPU Mpeese TeKydecTH, u3MepenHoe coryacHo ISO 527-2, mo
menblieit Mmepe 28 MlIla, Gonee mnpennmoururenbHo ot 28 mo 40 MIla u Hambonee

NPEeAnOUTUTENBHO OT 29 1o 35 MIa.
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JIOTIONHUTENBHO WM AJIbTEPHATUBHO MOJU3TUIEHOBAs KOMIIO3ULIUS MPEANOYTUTENBHO
UMeeT paspyllarollee HamnpsbkeHue, usMepeHHoe cornacHo ISO 527-2, mo MeHblieill Mepe
28 MIla, 6onee npennourutensHo oT 28 no 40 MIla u HanGonee mpennodTUTENBHO OT 29 1o
35 MI1a.

JIONOJTHUTENBHO WM aJIbTEPHATUBHO IMOJIMATUIIEHOBAs] KOMITO3ULMS MPEANIOYTUTENBHO
uMeeT YIUIMHEHUEe MpHU paspbiBe, u3MepeHHoe cornacHo [SO 527-2, nmo menbiueit mepe 800%,
6onee npeanoututenbHo oT 800 1o 900% u Haubonee npennoutureabHo oT 800 10 960%.

[IpennodTuTenbHO NOMUITUIIEHOBAS! KOMITIO3ULIUSA UMEET

a) HaNpsDKEHUE MPH PACTSDKEHUH TMPU Tpefesie TeKydecTH, u3MepeHHoe coryacHo ISO
527-2, mo menbiieii mepe 28 MIla, Oonee mpennoururensHo oT 28 no 40 MIla u Hamubonee
MPEANOUTUTENBHO OT 29 1o 35 Mlla, unu

b) paspywaromnee HampspkeHHe, M3MepeHHoe cormacHo ISO 527-2) mo MeHbluel Mmepe
28 MI1a, 6onee mpeanourutensHo oT 28 no 40 MIla n Haubonee mpeanodTUTENBHO OT 29 110
35 MlIIa, unu

C) VAIMHEHHUE TPU pas3phise, u3MepeHHoe cornacHo ISO 527-2, nmo menbiei mepe 800%,
6onee npeanouturensHo oT 800 1o 900% u Haubonee npennoutureabHO OT 800 10 960%.

ANbTEepHATUBHO MOJUITUICHOBAs! KOMIIO3ULIMUS UMEET

a) HamnpsDKEHUE NMPU PACTSDKEHUU IIPU Tpesesie TeKydecTH, u3MepeHHoe corynacHo ISO
527-2, no mensbiueir mepe 28 MIla, Oonee npenmourutensHo ot 28 no 40 MIla u HanbGonee
IpeanouTUTENBHO OT 29 10 35 Mlla, u

b) paspywaroinee HampspkeHue, M3MepeHHoe corjiacHo ISO 527-2, mo MeHbluel Mmepe
28 MITa, 6onee nmpeamnourutesnibHo oT 28 no 40 MIla u Haubonee mpeanoYTUTENBLHO OT 29 1o
35 MIla, u

C) VIIMHEHHUE TIPU pas3pbiBe, u3MepeHHoe coriacHo ISO 527-2, nmo menbiiei mepe 800%,
6onee npeanouturensHO oT 800 1o 900% 1 Haubonee npennouturenbHo oT 800 10 960%.

ITo HacTosieMy M300PETEHUIO MOJMATHIIEHOBAS KOMITO3HMLUS MPEANOYTUTENIEHO HMEET
pasGyxanue skcTpyaupyemoro mortoka (190°C, Harpyska 2,16 kr) Gosee 1,25, IpeImoYTHTETBHO
ot 1,25 no 1,7 u Haubonee npeanouturenbHo ot 1,25 mo 1,5. PazOyxaHue 3KCTPyaupyeMoro
NoTOKa 0003Ha4aeT crenenb pa3dyxanus (CP).

[TonusTUeHOBAasT KOMITO3ULHSI 110 HACTOSIIIEMY H300PETEHUIO MPENNOYTHTEIHHO UMEET
Noospawey TO MeHbiedl mepe 51000 Ilac, Gonee mnpennmOYTHTENLHO IO MEHbLIEH Mepe
52000 Ila‘c. Hampumep, MOJMUITUIIEHOBAsT KOMIIO3ULIMA UMEET N0 05pawc) OT 1000 mo 58000 ITac

u Haubonee mpexnmourutenbHo ot 52000 mo 56000 ITac. M0spawc)y MOMKHO H3MEHSTh MyTEM
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BapbUPOBAHMs KOJMUYECTBA HU3KOMOJIEKYJISIPHOTO U BBICOKOMOJIEKYJIIPHOTO KOMIIOHEHTOB U
KaTanu3aTopa(oB), UCIIONB3YEMBIX IJIS UX MOJTY4EHUs.

[TonusTHNneHOBass KOMIO3ULMS IO  HACTOSIIEMY H300pPETEeHHIO  JOMOJHUTENBHO
NPEANOYTUTENIbHO XapPaKTEPU3YeTCsl KOHKPETHBIM MOJIEKYJIIPHO-MACCOBBIM pacHpeneeHUEM,
BBIPAKEHHBIM C IOMOIIBIO TIOKA3aTeNel Pa3KUKESHUS TIPU CIIBUTE, KAK OMMUCAHO HUKE.

ITonustunenosas komnosuuus npexnnoururenabHo umeer I1PC, 710 ot 30 no 50, xorna
OH OMpenesieH TaK, KaK OMKMCAHO B TAHHOM JOKYMeHTe, OoJjiee MPeAnOYTHTENBHO OT 35 10 45 u
HanboJiee MPEeaNOYTUTENBHO OT 38 10 44. DTOT MoKasaTeNb pa3KMKEHUS IPU CABHUIe YKa3bIBAET
Ha XOPOLIYK 00padaThIBAEMOCTh MO THICHOBOH KOMIIO3HIIHH.

Cnenyer npuHUMATh BO BHHMAHHE, YTO MOJUITUJICHOBAas KOMIIO3HMLHUS COINEPIKHUT
MYJIBTUMOJAJIbHBIA 3TUJICHOBBIN mosiuMep (a) B KOJWYeCTBE MO MeHblield mepe 60,0 macc.%,
NPEANOYTUTENFHO No MeHbleit Mepe 70,0 Macc.% u Oonee MpeanoYTHTEIBHO 110 MEHBLIEH Mepe
80,0 macc.%, ucxoms w3 obmeir maccel (100,0 macc.%) TOMUAITHIEHOBOW KOMITO3HUIIHH.
Hanpumep, monnsTuiaeHoBast KOMIIO3ULIUST COAEPKUT MYJIbTHMONAJIBHBIN 3TUIICHOBBIN ITOIUMED
(a) B xomuuecte ot 87,0 mo 99,5 macc.%, Oonee npennoururenbHo oT 90,0 no 99,5 macc.%,
emte Oosiee mpeanoyTuTesbHO oT 92,0 o 99,5 Macc.% u Hanbonee npeanodruTensHO OT 93,0 1O
99,5 macc.%, ucxons u3 odueit maccol (100,0 macc.%) MONMUITUIIEHOBON KOMITO3ULIUH.

B opHOM BOIUIOIIEHUH MOJNMATHIEHOBAsT KOMITO3ULMS COCTOMT U3 MYJIBTHMOJAJIBHOIO
STHJIEHOBOrO mosumepa (a), mpoxaykta (b) u3 caxu u omHoit miam Gosnee mobaBok. B sTom
BOIUJIOLIEHUN TMOJU3TUJICHOBAasE KOMIIO3ULUSL COAEPXKUT MYJIbTUMOJANBHBIA  STUJIEHOBBIH
nojimmMep (a) MPeArnoUTUTENHHO B KosuuecTBe oT 82,0 1o 99,4 macc.%, GoJiee mpennoYTHTEIHHO
ot 85,0 no 99,4 macc.%, eme Oojee mpenmouruteibHo oT 87,0 1o 99,4 macc.%, eme Oonee
npennoututesibio oT 89,0 mo 994 wmacc.% wu Haubonee mpemnouturenbHo or 91,0 mo
99,0 Macc.% MyJBTUMOIAJIBPHOTO STUJIEHOBOrO TonuMepa (a), UCXons u3 o0mmeld Macchl
(100,0 macc.%) MOMU3TUIIEHOBOH KOMITO3ULIIH.

MynbTUMONATBHBI  ATHJIEHOBBIH MOJXMMEp (a) MO HAcTosImEeMy H300pEeTEeHHIO
npeanoututensHo umeer [ITP, (ISO 1133, wnarpyska 2,16 kr) or 0,2 mo 0,3 r/10 muH.
[IpeqnoyTuTeNnbHO  MONUMEpPHAs]  KOMIO3HMLMUS,  NMPENNOYTHTEIBHO  MYJIbTUMOAAIbHBINA
sTHIIEHOBBIHN nonumep (a), umeer I1TP, (ISO 1133, narpyska 2,16 xr) ot 0,2 1o 0,28 /10 muH u
Haubonee npeanoututesibHo oT 0,21 10 0,25 r/10 MuH.

JIONIOJTHUTENBHO WM QJIBTEPHATHBHO MYJBTUMOJAIbHBIA STHJIEHOBBIN monuMmep (a)
npeanoututensHo umeer IITPs (ISO 1133, narpyska 5 xr) or 0,5 mo 1,5 /10 muH, Gonee

npennoututesbHo oT 0,7 1o 1,4 1/10 mun u HanbOonee npeanoututesbHo ot 0,9 1o 1,3 1/10 mMuH.
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JIONOTHUTEIBHO HIJIM QIBTEPHATHBHO MYJbTHMOAAJBHBIN 3TUJICHOBBIH mnojauMep (a)
npeanourutensHo uMeet I1TP,; (ISO 1133, narpyska 21,6 kxr) ot 20 go 35 /10 mus, Oonee
npexnnouytutenbHo oT 20 1o 33 /10 mun u Hanbonee npexnoyruTenbHO OT 20 10 31 /10 MuH.

JIONOJTHUTENBHO WJIM AJbTEPHATHUBHO MYJbTHUMOAAJbHBIN 3TUJIEHOBBIH mojauMep (a)
npennoututesibHo umeer OIIT,y, (ISO 1133, Harpyska 21,6 xr /Harpyska 2,16 kr) ot 100 mo
140 /10 mun, 6onee mpeanouyrurenbHo oT 105 no 130 1/10 MuH 1 HauboNee MPEeANOYTHTEIBHO
ot 110 o 125 /10 muH.

B onHOM BOIUTOLIEHHH MYJTBTHMOJIABHBIN STHICHOBBINH NOJHMEp (a) UMeeT

1) ITTP, (ISO 1133, narpy3ka 2,16 kr) ot 0,2 no 0,3 1/10 MuH, OGojee MPennOYTHTEIBHO
ot 0,2 1o 0,28 /10 muH u Haubonee mpennoutuTesbHO oT 0,21 10 0,25 /10 MuH, um

i1) ITTPs (ISO 1133, narpy3ka 5 kr) ot 0,5 go 1,5 /10 muH, Oonee mpeanovYTUTENTHEHO OT
0,7 no 1,4 /10 mun u Haubonee npennourutenbHo oT 0,9 o 1,3 /10 muH, umm

ii1) ITTPy; (ISO 1133, nHarpyska 21,6 xr) ot 20 no 35 1/10 muH, Gojee npennoYTHTEIBHO
ot 20 o 33 1/10 mun u Hanbonee npeanouTuTesnbHO ot 20 1o 31 1/10 MuH, nm

iv) OIlT,y, (ISO 1133, marpyska 21,6 kr /marpyska 2,16 kxr) ot 100 no 140 /10 mus,
bonee mpenmnourutenbHo oT 105 mo 130 1/10 mua u Haubonee mpemmoututesnbHo oT 110 mo
125 r/10 muH.

ANbTEPHATUBHO MYJIBTUMOJIAIBHBIN ATHJIEHOBBIH Monumep (a) UMeeT

1) IITP, (ISO 1133, Harpy3ka 2,16 xr) ot 0,2 5o 0,3 r/10 MuH, Oonee NpennOYTUTETBHO
ot 0,2 10 0,28 1/10 mun u Haubosee npeanourutessHo ot 0,21 1o 0,25 /10 MuH, u

i1) ITTPs (ISO 1133, narpy3ka 5 kr) ot 0,5 go 1,5 /10 muH, Oonee MPeANOUTUTETHHO OT
0,7 o 1,4 /10 mun u Haubonee npennouTutesibHO oT 0,9 mo 1,3 /10 muH, u

ii1) ITTP,; (ISO 1133, nHarpyska 21,6 xr) ot 20 o 35 /10 muH, Gojee NpennoYTHTEIBHO
ot 20 o 33 1/10 mun u Haubonee npeanoyTuTesbHO ot 20 1o 31 1/10 MuH, 1

iv) OIIT21, (ISO 1133, marpy3ka 21,6 kr /Harpyska 2,16 xr) ot 100 mo 140 /10 mum,
bonee mpenmnourutenbHo oT 105 mo 130 1/10 mue u Haubonee mpemmoututesbHo oT 110 mo
125 r/10 muH.

Taxoke cneayer MpUHUMATh BO BHUMAaHHE, YTO MYJIbTUMOAANBHBIN 3TUJICHOBBII IOJIUMED
(2) TPEANOYTUTEIFHO HMEET IUIOTHOCT OT 950 10 965 Kr/M’, Gojee MPearmOUTHTENBHO OT 952
110 960 Kr/M’.

OmnpeneneHHble  BBILIIE  MOJEKYJSIPHO-MAacCOBBIE  COOTHOIIEHHSI  YKa3blBAlOT  HA
KOHKPETHYI0 ULIMPUHY IOJUMepa, TO €CTb O3HA4Yal0T YHHUKAJIbHOE COOTHOIIEHHE MEeXIy

Huskomonekysipaoit (HMM) u Beicokomonekyisipaoit (BMM) wactsamu Ha kpusoit MMP. Ot1o
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MOJIEKYJIIPHO-MACCOBOE pacHpeieieHne MPUBOAUT K IPEUMYILLECTBEHHBIM CBOMCTBAM, KOTOpBIE
MBI HAOJIIO/1a€M B JTAHHOM 3asIBKe.

MybTUMOZAbHBIA STHJICHOBBIH monuMmep (a) Mo W300PETeHHIO MPEANOYTHTENBHO
copepxxur HMM kommonent (A) u BMM komnonenT (B). IlonusTuineHOBBIH MOJMMEPHBIH
KOMIIOHEHT (A) ¢ Ooyiee HU3KOUM CPETHEMACCOBOM MOJIEKYJIIPHOW MAacCOM, KOTOPBIH B TaHHOM
JIOKyMeHTe KpaTko HazbiBatoT HMM kommoHeHTOM (A), nMeeT 0ojiee HU3KYIO CpeaHeMAac COBYIO
MOJIEKYJIIPHYIO MAacCy, 4eM MOJIMMepHbI KoMNoHeHT (B) ¢ Oosee BBICOKOH CpemnHeMacCOBOMU
MOJIEKYJIIPHON MacCOM, KOTOPbI B JAHHOM JIOKYMEHTE KPaTKo Ha3biBatoT BMM kOMNOHEHTOM
(B). Kaxk HMM, Tax BMM kommnonenTtsl (A) u (B) mpeamodTuTeNnsHO MONYyHarOT MyTeM
NOJNMMEpU3allMl C WCIONb30BaHWeM Kartaiusa lLlurnepa-Hatra, B wujeane ¢ TakuM ke
karanusaropom Llurnepa-Harra.

Maccosoe otHomerne HMM komnonenta (A) k BMM komnonenty (B) B kommo3unuu
npeanouTuTeNibHo coctanisier ot 30:70 mo 70:30, Gonee mpeANOYTUTENBHO OT 35:65 mo 65:35,
HanOonee mpennoututrenbHO OT 40:60 no 60:40. B HEKOTOPHIX BOIUIOLIEHHAX COOTHOLICHHE
MOXET COCTaBJATh OT 45 no 55 macc.% HMM komnonenrta (A) u ot 55 no 45 macc.% BMM
komrnoHeHTa (B), Hanpumep, ot 45 no 52 macc.% HMM kommnonenta (A) u ot 55 no 48 macc.%
BMM kowmrmonenra (B).

HMM xommnonent (A) u BMM komnoneHt (B) MyJnbTUMOAAIbHOTO 3THIEHOBOTO
nosjumepa (a) MOryT ObITh STHJICHOBBIMHU COMOJIMMEPAMH HJIH STUJIEHOBBIMH FOMOIOJIHMEPAMH,
XOTs MPEANOYTUTEIbHO O MeHblIeH Mepe onuH u3 ykazaHHbix HMM u BMM koMnoHEHTOB
SIBJIIETCS. ATHJIGHOBBIM CcoOmoiiuMepoM. IIpennodrurenbHO MyJIbTHUMOAANBHBIM 3TUJIEHOBBIH
nojuMep (2) COAEP’KUT B KAa4eCTBE KOMIIOHEHTOB STUJICHOBBIH T'OMOIOJUMED M STHUIICHOBBIH
conomumep. Korma oamn w3 HMM u BMM KOMINOHEHTOB SBJSIETCS STHUJICHOBBIM
TOMOIIOJIAMEPOM, OH  NPEANOYTUTENIbHO  SIBJSIETCST KOMIIOHEHTOM ¢ Ooyiee  HHM3KOH
CPeIHEMacCOBOM MOJIEKYJIsIpHOM Maccolt (Mw), To ectb HMM kommioHeHTOM (A).

[TosTOMy MpPEANOUTUTENbHBIA MYJIBTUMONAIbHBIA STHJICHOBBIA MOTUMEpP (2) CONEPIKUT
npeanoutTuTenbHo  coctour 3 HMM  kommoHeHTa (A), KOTOPBIA SIBJISIETCSI STHUIIEHOBBIM
romornonumepoM, 1 BMM kommnoneHTa (B), KOTOpBIH MPEeanoOYTHTENBHO SBISETCS STHIEHOBBIM
COIOJIUMEPOM C OYTEHOM B KQ4eCTBE COMOHOMEPA.

HMM  xommoHeHT (A)  MyJbTUMONAIBHOTO  3THJIEHOBOrO  monuMepa  (a)
npeanoututensHo umeer I1TP, 10 /10 mun nmm Beime, 6onee npeanourutenbHo S0 /10 MuH

WM BhILIEe U HanOonee npeanoutrutenbHo 100 /10 MUH UM BbILIE.
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bonee Toro, HMM kommnoHeHT (A) MyJbTHMOIAJIBHOIO 3TUJIEHOBOrO mojumepa (a)
npennoututesibHo umeer [ITP, 1000 /10 mMuH unu Hmke, Gonee npenmnourutenbHo 800 /10
MHMH WM HIKe U HauOonee mpeamnouturenbHo 600 r/10 mun nmm Hmwke. [IpenmodrurenbHble
UHTEpBaNbI COCTaBIIIOT OT 100 10 500 1/10 MuH, npexnoyrutensHo oT 150 1o 400 1/10 MuH.

IMpennoururespbHo HMM  kommnoneHT (A) sBISETCS OSTHUJIEHOBBIM T'OMO-  HWJIH
COMOJIMMEPOM C IJIOTHOCTBIO IO MEHbIIEH Mepe 965 KI/M”. IIpennoururensHo motHocts HMM
KOMITOHEHTa (A) COCTABIIAET O MeHbIIeil Mepe 970 Kr/m’.

Bonee Toro, HMM KOMITOHEHT (A) IPEANIOYTHTENHHO HMEET MIOTHOCTh 975 Kr/M® i
Hke. [IpenqnoururensHble HHTEPBANIBI COCTABIAIOT OT 965 1o 975 Kr/M, MPEANIOYTUTEIBHO OT
970 no 975 kr/m’.

Haubonee npeanoururenshHo HMM KOMIOHEHT (A) MyJIbTUMOJAIBHOTO 3THIEHOBOTO
nojmMepa (a) sABIsieTcss STUIEHOBBIM roMononumepoM. Ecim HMM komnoneHT (A) siBnsieTcs
COIOJIUMEPOM, COMOHOMEP MPEANOYTHTEIBHO sIBIIsieTCs 1-0OyTeHOM.

ITpennoutnrensho BMM komnoHeHT (B) MyJbTUMOZANBHOTO 3TUJIIEHOBOTO MOJUMEpa
(a) sIBJISIETCSI STUJICHOBBIM FOMO- WJIM COTIOJIMMEPOM C TJIOTHOCTBIO MeHee 965 kr/m°. Hauboree
npeanoututensHo BMM  komnoneHT (B) MynbTHMOmAibHOTO 3TUIIEHOBOrO mosuMmepa (a)
SIBJIIETCSL COMOJIMMEPOM. B NpeanouTUTENbHBIX 3THJIEHOBBIX COMNOJIMMEpPax HCMONb3YIOT OAUH
i O6onee anbda-onepunos (Hampumep, C3-C12 anbha-oneprHbl) B Ka4eCTBE COMOHOMEPA(OB).
ITpumeps! nogxoasmux anbdpa-oneGuHoB BKIOUaOT OyT-1-eH, rekc-1-eH u okt-1-eH. ByT-1-eH
SIBJISIETCSI OCOOEHHO IMPEANIOYTHTENbHBIM B KauecTBE 10 MEHbLIEH Mepe OZHOTO COMOHOMEpa,
npucyrcTBytomero 8 BMM kommnonenTe (B) MyJbTUMOIANBbHOTO 3THIEHOBOTO MOJUMEpPa (a).
[Ipennouyrurenbpho BMM  komnoneHt (B) MyJbTHMOAAIBHOIO 3TUJIEHOBOTO MojuMepa (a)
COIEP>KHUT OJMH COMOHOMEP, KOTOPBIN SBJIsIeTCst OyT-1-eHOM.

Kornma B maHHOM JOKYMEHTe NMPUBOAAT 3HaueHwi napamerpoB HMM kommnoneHTa (A)
u/win BMM komnonenTa (B) MyJIbTHMONAIbHOTO 3THUJIEHOBOTO MOMMepa (a) 1Mo HAaCTOSIIIEMY
M300pETEeHNI0, 3TH 3HAuUeHHs] B OOIIEM CIpaBeIIMBBI JJISI CIYy4aeB, B KOTOPHIX HX MOKHO
HETIOCPEACTBEHHO M3MepUTh sl coorBercTByromero HMM kommonenta (A) wim BMM
KoMmrioHeHTa (B), Hampumep, Korma TakoW KOMITOHEHT TOJYHYaKT OTAENBbHO WM TMOJYYaroT Ha
NEepPBOH CTAAMM MHOTOCTaAUKHHOTO criocoba. OmHAKO, MyJIbTUMOJAIBHBIA STHJIEHOBBIH MOJMMED
(a) Taxke MOXKHO TOJYYHTh, H €r0 MPEATIOYTUTENBHO MTOJYYal0T, B MHOTOCTAIMHHOM CIIOCO0€, B
kotopoMm, Hampumep, HMM komnonentr (A) u BMM kommonent (B) mnomywaroT Ha
NIOCJIEIOBATENBHBIX CTanusx. B Ttakom ciydae cBoiictea HMM kommonenTta (A) nim BMM

komrioHeHTa (B), momydeHHoro Ha BTOpoll crazauu (WM TOCHEAYIOLIMX  CTAAMsIX)
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MHOT'OCTAJUIHOTO CIoco0a, MOXKHO BBIBECTH U3 CBOWCTB IOJIMMEPOB, KOTOPbIE OTAEIBHO
MOJIy4alOT Ha OJHOM CTaguH MyTeM MPUMEHEHUsS OJMHAKOBBIX YCJIOBUH MOJUMEpPH3ALMU
(HampuMep, ONMHAKOBBIX TEMIIEPATYPhl, MApPLHUANbHBIX IaBJICHHI peareHTOB/pa3OaBUTENel,
CYCTIICH3MOHHOW Cpenbl, BPEMEHH pEeakLMH) MO OTHOLICHHWK) K CTaJWd MHOTOCTaJAMWHOTO
croco0a, Ha KOTOPOH MOJIYyYal0T JaHHYIO (PpakLUio, M MyTeM HCIOJNb30BAHUS KaTalu3aTopa, Ha
KOTOPOM He NPUCYTCTBYET HUKAKOW paHee IMOJyYEHHBINH MOojIuMep. AJBTEPHATHBHO, CBOMCTBA
HMM xommnonenTa (A) wiu BMM kommnonenTa (B), monyueHHbIx Ha Oosiee MO3gHEH CTaauu
MHOTOCTAJUITHOTO CrIoco0a, TakKe MOXKHO BBIYHCINTh, Hampumep, coriacHo B. Hagstrom,
Conference on Polymer Processing (The Polymer Processing Society), Extended Abstracts and
Final Programme, Gothenburg, August 19 to 21, 1997, 4:13.

Takum oOpasom, xotst coiicrBa HMM komnonenta (A) u BMM komnonenta (B),
MOJIYyYeHHBIX Ha OoJiee MO3MHUX CTaIUSX MHOTOCTAIUHHOTO Crocoda, W HeNb3si U3MEPUTh
HETNOCPEICTBEHHO Ha TMPOAYKTaX TaKOTO MHOTOCTAAUIHOIO CIOco0a, WX MOXKHO OIPENeUTh
NyTEM HCIONIb30BaHUST JHOO OJHOrO M3 JABYX, JHOO OOOMX yKa3aHHBIX BBIIIE METOMIOB.
Crenmamuct criocobeH BhIOpaTh COOTBETCTBYIOIINI METOJ.

JlonomHUTENBHO TPeOyeTCs, YTOOBI MOJUAITHIICHOBAsT KOMITO3UIHS COeprKaia MPOIYKT
(b) u3 caxxu B xonmmvectse ot 0,5 no 13,0 macc.%, ucxons uz odmeit maccer (100,0 macc.%)
MOJIMATHUJIEHOBON KOMMO3ULUU. [IpearnodYTUTENbHO MOJMATUIEHOBAs KOMITO3ULUSI CONEPIKUT
nponykt (b) u3 caxku B konmudectse ot 0,5 no 10,0 macc.%, Gonee npeanouturensHo ot 0,5 10
8,0 macc.%, ewe O6omnee npeanoututensbHo oT 0,5 no 7,0 macc.% u Hanboiee MPEATIOYTUTENBHO
ot 0,9 no 6,0 macc.%, ucxons uz obmeit maccsl (100,0 macc.%) MOTUITUICHOBON KOMITO3HILIUH.

CHoBa ciieflyeT NMPUHUMATh BO BHUMAHUE, YTO MPOAYKT M3 CaXKM MOKHO JOOAaBJISITH B
MYJIBTUMOJIAJIbHBIA 3TUJIEHOBBIN MOTUMeEp B (JOpME CaKH KakK TaKOBO (B YUCTOM BHJE) WJIH B
¢dopme Tak HasbBaemoil MartouyHoii cmecu (MCC), B KOTOpOH caxa COHEPIKHUTCS B
KOHIIEHTPUPOBAHHOW (pOpMe B MOMMEpe-HOCUTEIE.

IMponykT (b) u3 caxu B popMe MATOYHOM CMECH CaKU, TO €CTh CMECH CaKU U MOJIMMEpa-
HOCHTEJISI, MPEATNOYTHTEIBHO COmep kT caxy B kommuectBe oT 20,0 mo 70,0 macc.%, Gonee
npennoututesibHo oT 40,0 mo 60,0 macc.%, ucxons u3z oduieit maccet (100,0 macc.%) MaTouHOM
cmecu caxu. llpeamouturensHo — BBOOUTH MpoxaykT (b) W3 caxm B MONMITHIEHOBYIO
KOMIIO3UIMIO B (hopMe MaTO4yHOW cmecu cakuw. Cak sl e HACTOSIIEero M300peTeHwus

UMEIOTCS B TIPOJAXKE.
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Caxa Moxer ObITh JIIOOOrO THIMA, MPUTOJHOTO i NPUMEHEHHUS B OPOCUTENIbHBIX
Tpybax. Caxka 1o HacTosLEMY H300PETEHUIO MPEANOYTUTENBHO UMEET CPEAHHM pa3Mep 4acTHUI]
ot 0,01 1o 0,30 MuKpoH.

B opHOM BOmIOIIEHMHM caxa, MOAXOMSMIAsl JUId HACTOSIEro  HM300peTeHws,
NPEANOYTUTENIbHO UMEEeT MaKCHUMajbHOE COoaep:kaHue JieTydero BemectBa 9 macc.%. Caxka
MOXKeT OBbITh, HATIPUMEP, TMEYHON Cakei, KOTOpas UMEeT OU€Hb XOPOLIO M3BECTHOE 3HAUYEHUE.
[Monmxonsimue CaKM MMEIOTCS B MPOJAKe OT HECKOJbKHMX IMOCTABLIMKOB, BKIro4as Cabot u
Colombian, 1 UX COOTBETCTBEHHO MOXKET BBIOpPATh CHELMATHUCT. B KadecTBe mpuMepa MOXKHO
npusectu Cabot Plasblak LL2590.

bputo HEOXXMOAaHHO OOHAPYKEHO, YTO MyTeM MPENOCTABICHUS TPAHYJ, COIEpIKaIluX
MOJIMATHJIEHOBYIO KOMITO3UIIMIO, HUMEIOINYI0 BBICOKYIO IUIOTHOCTb W 3a/IaHHBIA TOKa3aTelb
TeKydecTH pacmuiaBa, 0Oe3 nobOaenenHoro IIDHIT u 6e3 NIMHHOLIETIOUEYHOTO BETBJICHUS,
NOJIYYAKOT YIYYIIEHHOE pa30yXxaHue 3KCTPYAUPYEMOro MOTOKa, obecrednBas MPEeBOCXOAHYIO
NPOYHOCTh pacruiaBa M oOecrevnBas MaKCHMAIBHYIO MPOU3BOAUTEIBHOCTh TEXHOJIOTHUECKON
JIMHUY, TIPEBOCX OMIALIYIO 3Ty BEJIMYUHY Il CPABHUMBIX CMECEH.

Tpebyercs, uTOOBI [N TNPOUZBOAMTENA OPOCHUTENBHBIX TPYO IONUITUICHOBYIO
KOMITO3HULIHIO 110 HACTOSIIIEMY U300PETEHNIO PEAOCTABIISUIN B TPAHYJIMPOBAHHOH (opMme.

OKCTPY3UI0 U TPaHyJIUPOBAHUE IOJIUITHIEHOBOM KOMIIO3MLIUHM MOJKHO BBIIOJIHATD
U3BECTHBIM 00pa30oM, UCIIONIB3Ys XOPOLIO N3BECTHOE 000pYAOBaHHE HKCTPYAEpa, MOCTABIIEMOe
NPOU3BOAUTENSIMUA OKCTPYAEPOB, M OOBbIYHBIE YCJIOBHUS 3KCTpy3un. B kadectBe mnpumepa,
SKCTPyIEp AJISi JAHHOH CTaIuu TMEepeMEIINBaHUSI MOXKET OBITh HKCTPYAEPOM, MOCTABIISEMBIM
Japan Steel works, Kobe Steel nnu Farrel-Pomini, mvanpumep, JSW 460P um JSW CIM90P.

I'panysbl MO HACTOSIIIEMY H300PETEHHIO, TAKUM 00pa3oM, COIEpPKAT MOJHITHIEHOBYIO
KOMITO3ULHIO, MTPEANOYTHTEIBHO COCTOSIT U3 TOJIMATHIIEHOBOH KOMITO3HIINH, CONlEpIKaIei

a) mo MeHbLIel mMepe 60,0 macc.%, mpeanoyTuTeNbHO Mo MeHblier mepe 70,0 macc.%,
npeanouTuTenpHo no MeHbinel Mepe 80,0 macc.%, mpennoututensHo oT 87,0 no 99,5 macc.%
MYJIETUMOJIAIBHOTO 3TUJIEHOBOTO TojuMmepa (a), ucxoxas u3 obdmei maccer (100,0 macc.%)
TOJIU3 TUIIEHOBOW KOMIIO3UIAH, U

b) or 0,5 mo 13,0 macc.% mponykra (b) w3 caxku, ucxons u3 oOmEeH Macchl
(100,0 macc.%) moMM3TUIIEHOBOH KOMITO3ULIHH,

7€ MOJUATUIICHOBAS! KOMITO3ULIMS UMEET

1) [ITP, (ISO 1133, narpyska 2,16 kr) ot 0,2 m0 0,3 r/10 mMuH, u

ii) mioTHOCTH, H3MepenHyo cornacHo ASTM D792, no menbiireii Mepe 959 Kkr/m’.
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Bce mpenmoutuTenbHbIE WHTEPBAJbl M CBOMCTBA, OTHOCAIIMECS K MOJHITHICHOBOM
KOMITO3UIINH, MYJIBTHUMOJAIBHOMY JTHJIEHOBOMY mnojumepy (a), mponykry (b) u3 caxu u
BO3MOXKHOHN n00aBke wiu nobaBkam (C), Takke HEOOXOOUMO MOANEPKUBATH Ui TPAHYJ IO
HacTosimeMy n300pereHmto. To ke camoe CripaBesIMBO Il IPONOPLUUH KOMIIOHEHTOB.

I'paHynbl 1m0 W300pPETEHHIO OCOOEHHO OTJIMYAKOTCS pa30OyXaHWeM SKCTPYIUPYEMOTO
noToka, coctaBysiromuM Oonee 1,25, Cnoco0 ompeneneHusi pa3dOyxaHUsi SKCTPYAHPYEMOTO
NOTOKA MpPHUBENEH B SKCIEPUMEHTANbHON uacTu. Pa30OyxaHue SKCTPyAMPYEMOro MOTOKa
o3Hauaet creneHb pazdyxanus (CP).

Crenyer mpuHMMATh BO BHHMAaHHE, YTO TPAHYJIbI MPEANOYTUTENIBHO MOJYYAOT MyTeM
NPUTCOTOBJICHUSI CMECH TMOJUATUICHOBOW KOMITO3UIMH, T.€. MYJbTUMOIAIbHOTO STHJIEHOBOIO
nosumepa (a) u mponaykra (b) U3 caku U, BO3MOKHO, 100aBkH(0K) (¢).

[TpUroToBieHHe CMECH MOJHATHICHOBOH KOMIIO3HULIMU MPEANOYTHTEIbHO BBIMOIHSIOT
npu npoduiie TEMIEepPaTypsl BIUIOTh 10 270°C, Gonee MPEANOYTUTENBHO B HHTEpBaje oT 160 no
270°C.

[TONMATHICHOBYIO ~ KOMIO3ULMIO — MPEANOYTHTENIHO TPAaHYJIUPYIOT Ha  CTaguH
NPUTOTOBJICHUS CMECH, PACIOJIOKEHHOHW IMOCie MPUTOTOBJIEHUS CMECH M, BO3MOXKHO,
IPaHYJHPOBAHKS MYJIBTHUMOAAIBHOTO STHJICHOBOTO MoOJUMepa (a) B TEXHOJOTHUECKOH JIMHUU
npouecca MOJIUMEPH3aLUU MYyJbTHMOAAIBHOTO STHJIEHOBOIO MoJuMepa (a) M MOCIEAYIOIIEro
CMEIIMBaHMUS MYJIbTHMOJAIBHOIO 3THJIEHOBOro mnosnumepa (a) u mpoaykra (b) u3 caxu u
BO3MOJKHOM T0OaBKHU MK 100aBOK (C).

[TpUroToBIEHHE CMECH MOKHO BBIMOJHSITh H3BECTHBIM 00pa3OM, HCIIOJIB3YST XOPOLIO
U3BECTHOE OOOpYMOBAaHHE SKCTPyIepa, IOCTABISIEMOE MPOM3BOAMTENSMH OSKCTPYIEPOB, U
OOBIYHBIE YCIIOBHSI 3KCTpYy3ud. B KkauecTBe mpuMmepa, SKCTpyaep MAJIsl TaHHOW CTaauu
KOMITayHIUPOBAHUSI MOXKET OBITh 3KCTpyAepoM, noctasisiembiM Japan Steel works, Kobe Steel
wm Farrel-Pomini, mHanpumep, JSW 460P nnmn JSW CIMOOP.

Hcnonb3oBaHue rpaHysl MOJMATHICHOBOH KOMIIO3MIMH MO HACTOSIIEMY H300pETEHHIO
obecrieynBaeT MOBBIIIEHHYIO OJHOPOAHOCTh MOJUSTHICHOBOH KOMIIO3WLMH, YTO MPHUBOAUT
OpPOCHTENIbHON TpyOe Jydllero Ka4yecTBa, HANpUMep, B IOKA3aTeNsIX MEXaHHYECKUX WM
MIOBEPXHOCTHBIX CBOICTB, 10 CPABHEHHIO C OPOCUTEIbHBIMU TPYOAMH, KOTOPbIE ObLTH MOJIYyUEHbBI
nyTeM 100aBJIeHHUs] MyJIbTUMOAAIBHOTO STHJICHOBOTO TOIMMepa MO H300PEeTeHHUI0, POAYKTA H3
CaH ¥, BO3MOJKHO, NOOABOK IO OTAEIBHOCTH B TPYOHBIN SKCTPYAEp B MPOLECCE MOTy4YeHHs

TPyOBI.
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I'panynbl, conepskalye MOJUITUICHOBYIO KOMITO3UIIMIO TIO HACTOSIIEMY H300pETEHUIO,
TaKUM O0Opa3oM SBJBIOTCS OCOOEHHO MCIOJMB3YEMBbIMU Ui TOJNY4YeHHs TPyO Hiau TpyOok
KaIeJbHOTO OPOLIEHHUS.

Tpyba mnu cucrema TpyO O3Ha4aeT BCe M3IENUs], UCIOIb3YeMble AJISI TPAHCTIOPTUPOBKH
BOZIBl WJIM BOIHBIX PACTBOPOB XMMHKATOB, TAKUX KaK yHOOpeHHH, (YHIHMLUABI, repOULHIbL,
nepeOUBIIMKN MOUBbI U T.1. OHU BKIIIOYAIOT caMu TpyObl, a Takke purunru. Cucrema Tpyd
O3HAa4yaeT BCE M3MENIUs, HM3TOTOBJICHHBbIE W3 TMOJIMMEPHOTO MaTephasa, HCIOJIb3YyeMOro IS
TPAHCTIOPTHPOBKH BOABI WJIHM BOJAHBIX PAcCTBOPOB XWUMHKATOB, TaKMX Kak ynoOpeHus,
¢byHruumae;, repOMIMAB], MEPeOMBINMKKA TMOYBBI M T.I. TepMUH «TpyOa» YacTo 3aMEHSIOT
TEPMUHOM <«JIEHTa». B TE€XHHKE XOPOLIO W3BECTHO, YTO OTHOCHUTENIHPHO TOHKHE TPYObI OOBIYHO
0003HA4YalOT Kak JIGHTBL. Tak Kak 37ech HET SIBHOTO pPAa3JeNeHHUs, TEPMUHBI TPyda M JIEHTa
UCTIONIb3YIOT KaK CHHOHUMBI BO BCEM TEXHHYECKOM ONUCaHuH, (opMmysie H300peTeHHs U
npumMepax.

IIpennmouturensHo TpyOa min cucteM TPpyO MO HACTOSIIEMY H300PETEHUIO CONEPIKUT
IPaHYJIbL, IPEATIOYTUTENBHO COCTOUT U3 TPaHYJI, COAEPIKALINX MOJUITHICHOBYIO KOMITO3ULIUIO,
BKJTIOYAIOLIYIO:

a) no MeHbuIel Mepe 60,0 macc.%, mpeanoYTUTENbHO 1Mo MeHbliei Mepe 70,0 macc.%,
npeanouTuTensHo no Menbiuel Mepe 80,0 macc.%, mpennouturtensHo oT 87,0 no 99,5 macc.%
MyJIBTHMOJIAJIBHOTO 3THJIEHOBOro monmmepa (a), ucxons u3 obmeit maccel (100,0 macc.%)
TTOJIUA THJIEHOBOW KOMITO3UIIUH, U

b) or 0,5 mo 13,0 macc.% mpoaykra (b) u3 caxku, ucxons u3 oOwEH MaccChl
(100,0 macc.%) MOMTUITUIIEHOBON KOMITO3ULIHH,

7€ O3 THIICHOBAST KOMITO3ULIHSI UMEET

1) [ITP, (ISO 1133, narpyska 2,16 kr) ot 0,2 5o 0,3 r/10 mMuH, u

ii) moTHOCTH, M3MepeHHyo cornacHo ASTM D792, o mMeHbieii Mepe 959 Kr/m’.

Bce mpennmouTtHTenbHBIE HMHTEPBAIBl W CBOWMCTBA, OTHOCAIIMECS K TpaHyJiaMm,
TIOJIU3 THJICHOBOW KOMITO3ULIUH, MYJIbTUMOAILHOMY STHJIIEHOBOMY mojiuMepy (a), mpoaykry (b)
U3 CakM U BO3MOKHOW no0aBke WM go0aBkaM (C), Takke HEOOXOAMMO MOANEPKUBATH IS
TpyObl MM cuUcTeMbl TPyO MO HacrosimeMmy u3oOpereHnto. To ke camoe CHpaBemiMBO IS
MIPONOPLUI KOMIIOHEHTOB.

Tpyba wmm cucrema TpyO MmO HacrosmeMy HW300PETEHUIO CONEPXKUT TPaHyJIbI,

npeaAnoYTUTCIIbHO COCTOUT U3 TpPaHyJ, COACPNKAIMUX TIOJUITUICHOBYKD KOMITIO3UIHIO,
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ONpENeNIEHHYI0 B JAaHHOM JOKyMEHTe B JI0OOOM W3 OIHMCAHHBIX BOIUIOIIEHUH, BKIIIOYAS
NPEANOYTUTENbHBIE CBONCTBA U MHTEPBAJIbl CBONCTB, B JTFOOOM MOPSIIKE.

Tpyba mnu cucrema TpyO NMpeaNOYTUTENBHO SIBIAETCS TPYOOH KameJbHOTO OpOLICHUS
WIH CUCTEMOH TPyO KameJbHOro OPOLIEHUS.

Tpyba wiu cucrema TpyO NPEATIOYTHUTENLHO HMEET OTBEPCTHS MO IJIMHE TPYObI
[IpennouyrurenbHo TpyOa WM cucreMa TPyO CHAOXKEHBI OTBEPCTHSIMH B CTE€HKE TPYOBI BIOJb
JUTUHBI TPYOBl U KamleJbHULIAMH, KOTOPbIE PACIIONIOKEHbl B MECTAaX PACIIOJNIOKEHHUsS] OTBEPCTHUH
IUTSL PETYJIMPOBAHUS PACX0/Ia BOJBI TPeOyEeMbIM 00pa3oM.

Pasmepsl TpyOBl WIIM CHCTEMBI TPYO MOIYT M3MEHSTHCS B 3aBUCHMOCTH OT pa3Mmepa
1esieBOH TpyObI 1 OT TpeOyeMOoil XapaKTePUCTUKN OPOLISHHSI B KOHEYHOM MECTe TIPUMEHEHUS, U
UX MOKHO COOTBETCTBEHHO BBIOMPATh TaK, KAK H3BECTHO B YPOBHE TEXHUKH.

Crienanucty Takke MOHATHO, YTO TpyOa MM cucteMa TpyO ISl KaneJbHOrO OPOIIEHHS
MOXET UMETh HM3MEHSIOMIYIOCS TOJIIMHY B 3aBUCHMOCTH OT OTIENbHBIX H3ACIHH, TaKHX Kak
TpyObl, TEOOMHTH, PUTUHTY M BO3MOXHBIE KarelbHUIBL OIHAKO, TOHKas TpyOa WM cCHUCTeMa
TpyO MPHUCYTCTBYET MO MEHBLIEH Mepe YaCTUIHO.

TepMUH «1IO MEHbLIEH Mepe YaCTUYHO» OTHOCUTCS K TOJIIMHE CTeHKU MeHee 0,4 MM,
npeanoutuTensHo MeHee 0,2 MM, BKJIIOYas CUCTEMbI, B KOTOPBIX HEKOTOpbIE YaCTH H3IEIHil
MMEIOT YPOBHHU TOJIIMHBI BBIIIE 3TOTO Mpeena.

Bbonee npennoururensHo TpyOa mim cucremMa TpyO Mo HACTOAIIEMY H300PETEHUIO UMEeT
IO MeHbLIeH Mepe YaCTHYHO TOJIIHHY CTeHKH MeHee 0,25 MM, eme 0ojee MpeArnouTHTENbHO
menee 0,20 MM u Haubosee npeanoututesnibHo Meree 0,19 mwm.

TpyGa unu cucrema TpyO MO HACTOALIEMY HM300PETEHHIO MPEANOYTHTENLHO UMEET IO
MEHBLIEH Mepe YaCTUYHO TOJIIHUHY CTeHKH 0,2 MM MJIU MEHee.

Tpy0Oa unu cuctema TpyO Mo HacTOsAIIEMY N300PETEHUIO UMEET AaBJICHHE pa3pbiBa Oojee
0,26 MIla, wnaubonee mnpenmouyrureapbHo Oonee 0,29 MIla. Takue naBjeHUs pa3pbiBa
HEOXXKMIAHHO HAOIONAIOT JaXke KOrja TONIIMHA CTEHKH, B YaCTHOCTH, cocTaBisieT 0,2 MM WiH
MEHee.

[IpennmouturensHO TpyOa wiu cucrema Tpyd mMeer nuamerp 35 MM uim MeHee, Oonee
NPEANOYTUTENBHO 32 MM i MeHee. HrokHuii npenen nuamerpa oOBIMHO COCTABISIET 5 MM HIIH
Gounee.

JuameTp oTBepcTHii 00BIMHO cocTaBisieT bonee 1 Mm.

TpyOa mnu cucrema TpyO MPeANOYTHTENIBHO UMEET MOTEPEUHOE CEYEHUE KPYIJIOW WIIH

SITUNTHYECKON (POpMBI. «IIIUIC» B 3TOM CBSA3M O3HAYAET, YTO KPYIJIOE MOMEPEeYHOe CeYeHNe
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CIUTIOIIEHO BIOJIb OJHOW OCHU IOMEPEYHOro CeueHus ¢ 0Opa3oBaHMEM SJUIMNTHYECKOW WU
OBaJIbHOH (POPMBIL.

IIpeanouturensHo TPyOy wiamM cucteMy TpyO NO HM300pPETEHHIO MONYYAKT IyTEeM
HIOTOYHOTO €rocoba, TO €CTh OHA SIBIISIETCS MPOAYKTOM HOTOYHOro criocoba. M3-3a pasmmyuHbIx
TEXHOJIOTUH BHENIPEHUs], KaleJbHUIBI B IIOTOYHOM CIOCOOE OTJIMYAIOTCS OT KAalleJbHHIl B
crioco0e MOAKJIFOYEeHUsI Ha OTBOJE.

KanenpHuna-mypra MOKeT OfepskaThb OAHY WU Ooyiee KOHQUTypaluil myTed BOIBI
PACIIONIOKEHHBIX HA OJHOW MOBEPXHOCTU KOHCTPYKIIMU BCTPOEHHOH KanesnbHUIbl. KanenbHura-
My(dTa 0ObIMHO UMeeT OO0 LHMIUHAPUIECKYIO KOHCTPYKLHIO, JIUOO TUIOCKYIO, MPSIMOYTOIBHYIO
WA TIOXOXKYH, (TpOAoibHO) CHOPMHUPOBAHHYIO KOHCTPYKLMIO C TONIIUHOW, IJIUHOW W
IIMPUHON, 3aBUCSINEH OT pa3sMepa OPOCHUTENBbHOW TPYyObl M OT TpeOyeMOW XapaKTepPUCTHUKU
pacxoma BOABI B MECT€ KOHEYHOTO MPUMEHEHHUs (Ha3bIBA€MYIO0 B JaHHOM JOKYMEHTE IUIOCKOM
NPSIMOYTOJIbHOM KareIbHULEH).

unuHapUYecKkne KaredbHULBI UCIONB3YIOT B LIIMHAPUYECKNX TPyOax WM CHCTEMax
TpyO M AMaMeTp BHEIIHEH OKPYKHOCTH BBIOMPAIOT TaK, YTO BHEIIHSS OKPY)KHAs MOBEPXHOCTH
KOHTAaKTUPYeT C BHYTPEHHEH CTEeHKOW TPyObl MIM CUCTeMBI TPYO M CLEIUIeHA C YKa3aHHOU
BHYTpeHHel creHkoil. Kondurypammo(u) myreil BOAbl pacnojiaral0T Ha BHEIIHEH OKPYXKHOMN
MOBEPXHOCTH YKA3aHHBIX LMJIMHAPUYECKUX KaneJbHUL. JJIMHAa LMIMHAPUYECKON KamneslbHHUIIbI
3aBHUCHT OT pa3mepa TpyObl I CUCTEMBI TPYO U OT TpeOyeMoil XapaKTepUCTHKH PacXoaa BOJbI
B MeCTe€ KOHEYHOro npuMeHeHus. Hanpumep, ykazaHHas JIMHA MOXKET COCTABIATh OT 1 10 5 cM.

[Tnockue mNpsIMOYTOJibHBIE KameJdbHULBI OOBIMHO HCIIONB3YIOT B IUIOCKHX TpyOax
SJUTUNTAYECKOH (opMbl.  PasMep TJIOCKMX TPSMOYTOJIbHBIX —KaleJlbHUL] H3MEHSETCS B
3aBHCUMOCTH OT pa3Mepa HCIOJNb3yeMOi TpyObl WM CUCTeMBI TPyO U OT Tpebyemoil
XapPaKTEPUCTHKH OPOIIEHHsI B MECTe KOHEYHOIrO MPUMEHEHUs. B kauecTBe mpearnodTuTeTbHOro
npuUMepa, TONLIMHA IIOCKOH MPSIMOYTOJIBHOM KaneJbHUIBI OOBIYHO COCTaBIIsAeT OT MeHee 0,5 1o
4 MM, nnuHa 0OBIYHO cocTaBsieT oT 1 1o S5 ¢m u mupunra ot 0,4 1o 2,5 cM, B 3aBUCHMOCTH OT
pasmepa TpyObl U OT TpeOyeMol XapaKTePUCTHKN OPOIIEHHUS] B MECT€ KOHEYHOT'O MPUMEHEHHUSL.
Kondurypanuro(u) myreil BOIbI MPEJOCTABIAIOT 10 MEHbIIEH Mepe B OZHOM IOJOXKEHHU Ha
MOBEPXHOCTH IJIOCKOH MPSIMOYTOJIBHOHN KareJIbHHLIbI.

B mmnuHApHYECKUX M IUIOCKUX MPSMOYTOJIBHBIX KaNeJbHUIAX MOJYYEHHOH MOTOYHBIM
croco0oM TpyOB! WM CHCTEMBI TPYO MyTh MJIU IYyTH BOJBI KAIEJbHULBI IPUBOIAT K 3alaHHON

TOUKe cOpOca BOABI M ITPOKOJIOTHIE B CTEHKE TPYOBl OTBEPCTHS PACIIONOKEHBI B 3TOH TOUKE.
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Kax xanenpHuIb-MyQThl, TaK U MOHTHPYEMbI€ HAa OTBOZE KaleJbHHLbI OY€Hb XOPOIIO
U3BECTHBI B COBPEMEHHOM YpPOBHE TEXHUKH M UMEIOTCA B mpoxaxke. JI0Oy HOIXOAsLIyIO
KaIeJbHUIY MO>KHO UCIIONIb30BATh AJISl JAHHOMN LIETIH.

Uzo0peTeHne Takke OTHOCHUTCS K CHOCOOY TMOJy4eHHsT TPyObl WM CHUCTEMBI TPYO,
BKJIIOYAIOIIEMY CTaUU:

a) MPEIOCTABJICHHsI ONPEICIICHHBIX B TAHHOM JIOKYMEHTE IPaHy.JI,

b) sKCTpyaMpoOBaHuUsl TpaHyJ cTaauu (a), IpU 3TOM NPO(GUIE TEMIepaTypbl BILIOTH 10O
270°C MO EP>KUBAKOT TI0 BCEH IJIMHE 3KCTPyaepa, YTOOBI MOJYYUTh TPYOy WM CUCTEMY TPYO,
u

¢) cHaO)keHue TPyObI WM CUCTEMBI TPYO, mosyueHHO! Ha ctaanu (b), OTBEPCTHIMHU IS
OpOLICHUSI.

Uro kacaercst OmpeAeNeHHsl TpaHyJl M HX TMPEANOYTHTEIbHBIX BOIUIOLIEHHUH, OHHU
NPEACTABJICHbI BHILE MPU OOCYKIEHUH TEXHHYECKUX MOAPOOHOCTEH TIpaHysl MO HACTOSIIEMY
M300PETEHHIO.

Kak ynoMmsiHyTO BBbIlIE, MPEUMYIIECTBEHHO MPOAYKT M3 CaKH B OINPEINEIIEHHOM BBILIE
KOJIMYEeCTBE OJHOPOAHO paclpeneNeH B TIpaHyJaxX, COAEpKal[UX IOJIUITHICHOBYIO
KOMITO3UIIMIO, 4YTO BHOCHT 3aMETHBbIM BKJaJ B KauecTBO, TO €CTb MEXaHUYECKHE U
IIOBEPXHOCTHBIE CBOMCTBA MOJNyUeHHOH TpyOb! miin cucteMsl TpyO. Takum oOpas3om, Tpedyerc,
4TOOBI B Crocode Mo M300PETeHMIO0 HCIIONB30BAIN TPaHYJIbl, COAEpPIKALINE MOTUITHICHOBYIO
KOMITO3HULIHIO.

COOTBETCTBEHHO, MPEAMOUTUTEIHHO CIIOCO0 MO M300PETEHUIO BKIIFOYAET CTaTUH

a) TPENOCTABJICHUS TPaHyJ, COAEPIKALIMX OIPENeNIEHHY0 B JaHHOM JOKYMEHTE
MOJIMA THJIEHOBYEO KOMITO3UILIHIO,

b) sKCTpyaMpoOBaHUsl TpaHyJ cTaauu (a), IpU 3TOM NPO(UIL TEMIepaTypbl BIUIOTH 0
270°C MO AEPKUBAKOT TI0 BCEH JJTHMHE 3KCTPyaepa, YTOOBI MOJYYUTh TPYOy WM CUCTEMY TpYO,
u

¢) cHaO)keHue TPyObI WK cUCTeMBI TPYO, monmyueHHoH Ha ctanuu (b), OTBEPCTHIMHU IS
OpOLICHHUS, TPEANOUYTHUTEIBHO TNPOOUBHBIMU OTBEPCTUSIMH Ha PACCTOSHUHM IO  JUIMHE
00pa30BaHHOM, MPENNOYTUTENBHO SKCTPYAMPOBAHHOW, CTEHKU TPYObI It cOpoca BOABI W3
pOOUBHBIX OTBEPCTHIA.

[IpenmouturenbHo Tpyda WM cucremMa TPYO COAEPIKUT KaleJdbHULBI IO MECTY
oTBepcTuil TpyOB! MK cuctembl TPyO. COOTBETCTBEHHO, NMPENNOYTHTENBHO CIIOCO0 MONYYEeHUs

TpyObI MM CUCTEMBI TPYO MO N300PETEHNIO NPEACTaBIAET COOO
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Croco0 MONKJIIYEHUS Ha OTBOJE, B KOTOPOM KOHEYHBIH MOJb30BATENb, HANPHUMED,
depmep, mpoOHBaeT OTBEPCTUS] HAa PACCTOSIHMM JPYyr OT Jpyra BIOJb JUIMHBI TPYOBI WIIH
cucTeMbl TPyO M BCTaBISET KameJbHUIBI B OOpa3oBaHHbIE OTBepCTHs. Takum o0Opazom,
KareJbHUIBI BCTABJSIIOT B OTBEPCTHUS C BHELIHEH CTOPOHBI TPyObl Miam cucteMbl Tpyd. Taxoke
BO3MOXKHO, YTOOBI KOHEYHBIN TOJIb30BATENIb HE BCTABJSI KAaNeNbHHUI BHYTPb MPOOUTHIX
OTBEPCTUM, WU

NOTOYHBIA  CrOcOO, B KOTOPOM OTBEPCTHS W KaleJIbHULBI  TPEIOCTABIISIFOTCS
NPOM3BOAUTENEM TPYyObl B MPOIECCE HM3TOTOBJICHUS TPyObl HJIM cUCTeMbl TpyO. Pazmmume
COCTOUT B MOPSIAKE U criocode, KOTOpbIM TpyOy min cuctemy TpyO oOecneunBarT yKa3aHHBIMU
OTBEPCTHUSIMH U KaIeJIbHUIIAMH.

B morouHOoM crocobe KamenbHUIbl BCTABISIOT BO BHYTPEHHIOK CTEHKY TPYObI MIIH
cucTeMbl TpyO uepe3 MHTEpBaJbl (= KaleJbHHIBI BCTABJSIIOT HA ONPENCIICHHOM PACCTOSHHUH
APYT OT Ipyra, 1Mo TpeOOBAHHIO, B 3aBUCUMOCTU OT KOHEYHOTO MPUMEHEHHsI) MO JJIUHE TPYObI
WM CUCTEMBI TPYO BO BpeMsi (POPMHUPOBAHHMS, MPEANIOYTHTEIBHO SKCTPYIUPOBAHUS, TPYOB! HITH
CUCTEeMBI TPYO.

Kak crioco® monkirodeHus Ha OTBOZE, TaK U IMOTOYHBIN Cr1oco0 MonydeHust TpyObl UITH
CHCTEMBI TPYO SIBJIAIOTCS XOPOIIO U3BECTHBIMU TEXHOJIOTHUSAMH B 00J1aCTH TPYOHON TEXHOJIOTHH.

IIpennmouturenbHO €noco0 monydeHUus TPyObl HIIM CHUCTEMBI TPYO MO H300pETEeHHIO
SIBJSLICSI TIOTOYHBIM CIIOCOOOM, BKJIOYAIOIIUM CTAHH:

a) TMpPENOCTaBJIEHUE TpPaHyJ, COAEPKALIMX OIPEIeNeHHYI0 B JaHHOM JOKyMEHTE
MOJIMA THJIEHOBYEO KOMITO3UILIHIO,

b) skcTpyaupoBaHUE TpaHys cTaauu (a), IPU STOM MPO(GUIL TEMIepaTypbl BIUIOTh 10
270°C TIOJIEP KUBAKOT TI0 BCEH JIMHE 3KCTPynepa, YTOObI MONYyUUTh TPyOy Wiih CUCTeMy TpyoO,

b1) BHenpeHUs KaneJbHUI] HA PACCTOSHUM IPYT OT APYyra BO BHYTPEHHIOK CTEHKY TPYObI
1O JITHHE TPYOBI BO BpeMsi OPMHUPOBAHUS, MPEANIOYTUTENBHO BO BPEMS SKCTPY3UH, YKA3aHHOM
¢dopmbl TPYOBL, 1

¢) cHaOxeHue TpyObl MM CUCTEMBI TPYO, monyueHHoH Ha ctaauu (bl), oTBepcTusiMu 1J1st
OpOLICHHUS, TPEANOUYTHUTEIBHO TNPOOUBHBIMU OTBEPCTUSIMH Ha PACCTOSHUHM IO  JUIMHE
00pa30BaHHOH, MPEANOYTUTENBHO SKCTPYAUPOBAHHOHN, CTEHKH TPYOBI NIl BBIMyCKA BOXBI H3
POOUTBIX OTBEPCTHH.

IIpennmouturensHo TPyOy miM cucTeMy TpyO N0 H300pPETEHUIO TONYYaKT MyTeM
SKCTPY3HH, HCHOJB3ysi skcTpynep mnsa Tpyd. IlpemmouturensHo craamo (b) 3KCTpy3un

BBINOJIHSFOT NIPU POQHIIE TEMIIEPATYPhI BIJIOTH A0 270°C, npeanoYTuTeNnbHo ot 170 o 270°C,
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CIIOCOOOM, XOPOIIO U3BECTHBIM B YPOBHE TEXHHUKH. DKCTPYIAEPHI A TPYO XOPOILIO U3BECTHBHI B
TEXHUKE U IMEIOTCSI B IIPOAAKE.

Bonee Toro, npeanoururenabHoe 000pyaOBaHUE CHAOKEHUS KaleJIbHUIIAMU SKCTPYAEPOB
At TpyO 1UIS BHEAPEHUS KalleJIbHULl BHYTPb TPYOBI B TeUeHUe (HOpMHUPOBaHUS TPYOBI, a TaKxKe
nepdopauronHoe 00OpyAOBaHME IJIsi TPOOWBKU OTBEPCTHH, XOPOILIO H3BECTHBI B YPOBHE
TEXHUKU U UMEIOTCS B TPOAAKE.

Ha cragun (bl) crocoba kameiabHHIBI BCTABJISIIOT BO BHYTPEHHIOK CTEHKY TPYOBI Ha
PACCTOSIHUM TO JJIMHE TPyOBI BO BpeMs (JOPMHPOBAHMUS, MPEANOYTHTENIBLHO MYyTEM 3KCTPY3HUH,
¢dopmbl TpyOBI M TIepen nepdoparuer (MpOOUBKOI) fanee HUXKe MO TOTOKY B CHOCO0E, TO €CTh
BBITIOJIHSIFOT Mepea cTaauei (¢) crnocoba.

ITepdopanuro OCYIIECTBISIOT MOCHTE OXJIAXKIEHUST 0Opa3OBaHHON TPYOBI WJIM CHUCTEMBI
TpyO, conmepskameil BCTaBJIEHHbIE KamenbHUIbL Jlpyrumu cimoBamu, ctaamio (¢) cmocoda
BBIIONHSIOT mocie craamu (bl), ecaum oHa mpucyrcTByer. Ilepdopaldio MpOBOAST MyTeM
npoOWBKU OTBEPCTHS B CTEHKE TPYObl B MeCT€ PACIONIOKEHHs KaKOOoW KamenbHUIBL Ilocie
nepdopanyu TpyOy WK CUCTEMY TPYO OXJIAXKAAIOT AJIST KOHEYHOTO IIPUMEHEHUS].

ITepdopanmro (mpobuBky) TpyOBI WM CUCTEMBI TPYO OCYIIECTBIISIIOT B 3aJaHHON TOYKE
NyTH BOABI KalelbHHULBL B ciyuae, ecnu kamenbHUIlA UMeeT ABe UM Oojiee KOHPHUrypanuu
nyTel Boxbl, nepdopanuro (MPOOMBKY) OCYLIECTBISIOT B MECTE PACIONOXKEHUS KaKIoH
3aJJaHHOM TOYKHU BBIIYCKa BOABI.

Crnoco®6 mo  HacrosimeMmMy  HM300PETeHHMI0  MPENMOYTUTENBHO  BBINOJHSKT — C
MIPOU3BOAUTENILHOCTBIO TEXHOJIOrHUecKoi JuHuu oT 190 mo 280 m/mMuH. Takue ype3BbIYAitHO
BBICOKHE TPOM3BOAUTEIBHOCTH TEXHOJOTUYECKON JIMHUM OO0ECMEeYMBAOT C  MOMOIIBIO
MOJIMATHJIEHOBOH KOMITO3UIIMHM TIO0 W300PETEHUIO W HKCTPY3UHM TPU JAHHBIX TEMIEepaTypax.
OnHaxko, cnenyer NpUHAMATh BO BHUMAaHHE, YTO MPOU3BOAUTEIBHOCTD TEXHOJIOTHIECKON JTMHHU
HE OrpaHMYEeHa, TaK KaK OHA 3aBHCUT OT HCIIOJIb3YEeMOTro OOOpYIOBaHMS 3KCTPy3uu. Takum
o0Opa3zom, JaHHBIH WHTEPBAJI PACCMATPHUBAIOT TOJBKO KaK NMPUMEP U CHEHAINCT MOXET €ro
U3MEHHTD COTJIACHO UCTOJIB3YEMOMY TEXHOJOTHYECKOMY 00OpyaoBaHui0. [Ipon3BOANTENBHOCTD
TEXHOJIOTUYECKON JIMHUM MOJKHO BBIYHCINTh W3 KOJMYECTBA KOHEYHOTO TMPOAYKTA B
MeTPax/MUHYTY, KOTOPbIi HAMAaThIBAIOT C KOHIA TEXHOJIOTWYECKOH InHMU. Bce ommcaHHbIE
BBILIE W Jajiee CBOWCTBA IOJMATHIIEHOBOM KOMIIO3MIIMH TAKXKe€ OTHOCSTCS K Crocoly Imo

HACTOSIIEMY U300PETSHHIO.
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ITonu3TUIEHOBYIO KOMIO3HULIMIO MO HACTOSIIEMY H300PETEHUIO IPEAOCTABISIOT B hopme
rpanyJ. B Teuenne craguu (b) sxcTpy3un MOKHO BBOJUTH JAOTOJHUTEIbHBIN CTAOUIH3aTOP WIIH
CTabUIIM3aTOPBI.

OKCTpPY3UI0 U TpPaHYJUPOBAHHE MOXKHO BBIMOJHATh HAa HUMEIOIIEMCS B IPOAAXKE
00OpyIOBaHUM AJISI AKCTPY3UH, IOCTABJIIEMOM IPOM3BOAUTENSIMH 3KCTpynepoB. [Ipumepamu
ssitotest Japan Steel works, Kobe Steel wnu Farrel-Pomini.

[IpennoyTUTENbHO TPaHyJbI, MPENOCTaBIsIeMble HAa CTaAMHU (2), TONYYArOT MyTeM
MIPUTOTOBJICHHSI CMECH MYJIBTUMOJIAIBHOTO STUJICHOBOTO mosimMepa (a) u nponykra (b) u3 caxu
U BO3MOXHOH m00aBku wim 1o0aBok (c). IlpuroroBieHnme cMmecH MyJbTHMOAAIBHOTO
STHJIEHOBOTO TmojmMepa (a) u mponykra (b) U3 cakd U BO3MOXKHOW N0OAaBKM MM 0OaBOK (C)
PEANOYTHTEIBHO BBIIONHAOT mnpu mpodume Temmeparypsl BmioTe m0 270°C, Gomee
MPEeANOYTUTENBHO B HHTEpBaje ot 160 no 270°C.

[IpennoyTuTeNnbHO MyJIBTUMOAAIBHBINA STUIICHOBBIN MOIUMED (@) TOJTyUEH MyTeM

1) monumMepusanuu STrieHa ¢ noaydenneM HMM kommonenTa (A), u

11) moJIMMepHU3alMK STUJIEHa M, BO3MOXKHO, 1O MeHblled mepe omHoro C3-20 anbda-
one(HOBOTO COMOHOMEpa B NPUCYTCTBHHM KOMIIOHEHTa (A), MoJy4deHHOro Ha craguu (1), €
nonyueHueM BMM kommnonenra (B), u

iil) mepemelIMBaHMUsA TNPOAYKTA, IOJYYEHHOro Ha cTaguu (1), BO3MOXHO, U
NPEANOYTUTENIBHO, B IPUCYTCTBHU 100ABOK, C ITOJy4YE€HHEM IPaHYJL.

ITpeanoutnrensHo cragun (1) u (i) NOJMMEpPU3ALMHU MOKHO BBINOJHSTH IyTEM
NOJMMEPH3AllMd B OJHOM pPEAaKTOpPEe C HCIOJb30BAHUEM VCIOBHH, KOTOPbIE CO3JAIOT
MyJIBTUMOJAJIbHBIA  (Hampumep, OWMOJANbHBINA) MOJUMEPHBIH TNPOAYKT, HAmpuMmep, ¢
UCTIOJIb30BAHMEM KATAJUTHYECKOW CHCTEMbl MJIM CMECH C ABYMSI HJIM OoJiee Pa3IMYHbIMU
KATAJIUTHYECKUMH aKTUBHBIMH LEHTPAMH, MPU STOM KaXKIbld AKTHBHBIA LIEHTP TOJy4YeH U3
CBOEro COOCTBEHHOIO TPENIIECTBEHHUKA KATAIUTUYECKOrO AaKTUBHOTO IEHTPA, I IyTEeM
NOJIMMEPH3ALUH C MCTIONIb30BAaHUEM ABYX HIIU OoJiee CTaAMi, TO €CTh CII0c00a MHOTOCTaIUHHON
NOJMMEPH3ALNN C PA3IUYHBIMU YCJIOBHSIMU CIIOCO0A HAa PA3JIMYHBIX CTAAMAX WM B PA3TUYHBIX
30Hax (HampUMep, C Pa3IUYHBIMH TEMIIEPaTypamH, NAaBJICHUSMH, CPEOaMH IOJMMEPHU3ALHH,
NapUUaTbHBIMU JIaBICHUSAMHU BOAOPOAAa W T.I.) M C HCIIOJNB30BAHHEM OJIWHAKOBBIX HIIH
PA3JINYHBIX KATATUTHYECKUX CHCTEM, MPEATIOYTUTENIEHO OJUHAKOBOH KaTATUTUYECKOH CHCTEMBL.

ITomumepHble KOMIO3HMLMHK, TOJyYE€HHbIE B MHOTOCTAAMHHOM Criocobe, Takxke

0003Ha4aroT Kak cmecu "in-situ".
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HauGonee npenmoururensro craauu (1) u (i1) MONMMEPU3ALUN BBIIOJHSIIOT IMyTEM
CMEIINBaHUs 1n-situ B MHoroctaguiiHoMm crocobe. Crioco0 monydeHusi MyJbTUMONATBHOTO
STHJICHOBOTO MOJIMMEPa 110 U300PETEHHIO MPEANIOYTUTENBHO BKIIOYAET:

1) monuMepu3anuio 3TujieHa ¢ nonydyeHneM HMM komnonenra (A), u 3aTem

i1) MoNMMEpU3AIMI0 ATHJIEHA W, BO3MOXKHO, MO MeHblneld mepe omHoro C3-20 anmbga-
oJie()THOBOTO COMOHOMEpa B MPUCYTCTBHH KOMIIOHEeHTa (A), mojy4eHHOro Ha craauu (1), €
obpazoBannem BMM komnonenta (B), u

111) mepeMeIBaHus MPOAYKTA, OIYYEHHOTO Ha cTaanH (ii), C MOJyuYeHHEeM IPaHyJL

[IpenmouTuTenbHO TO MEHbBLIEH Mepe onHy u3 craguii (1) u (1) moJMMepHu3anHu
OCYILIECTBIISIFOT B ra30(ha3HoON peakium.

Eme Oonee mpennmourutenbHo omny w3 craamid (1) wu (1) momuMepu3aLum,
NPEANOYTUTENbHO CTanuio (1) TONMMEPU3aLNH, BBIMOJHSIIOT B CYCHEH3HMOHHOW pPEaKIHH,
NPEANOYTUTENIHO B TETJIEBOM peakTope, W oxHy u3 cramuil (1) m (i1) moJMMepH3aluy,
NPEATNOYTUTENBHO CTaauIo (11) TOJMMEPHU3aLnH, MPOU3BOAAT B Ta30(pa3HON peaKLUu.

IIpennmoyTuTenbHO MYJIBTHMONANBHBIN STWJICHOBBI mHojduMep (a) TMONy4arT B
MHOTOCTAJUITHON MOJMMEpU3alNY STHIIEHA, HAMPUMeEp, C UCIOJIb30BAHUEM psZla PEAKTOPOB, C
BO3MOXHBIM ~ J00aBI€HHEM COMOHOMEpa, MPEANOYTUTENIbHO TOJNBKO B peakTop(bl),
ucnonb3yembiii(e) ansa nonyueHuss BMM komnonenta (B), uam pasmuyHBIX COMOHOMEPOB,
UCTIONIB3YEMbIX Ha KaXIOH craauu. MHOrocraauiHelii cnoco® B 0OIIEM OINMpemessiioT Kak
ciocod mNonMMepu3alyy, B KOTOPOM IIOJNMMEp, COAep:Kalluid nBe wiu Oosnee Qpakimy,
MOJIYYAKOT MyTeM MOJYYeHHs KaKIOW WIJIM MO MEHbLIEH Mepe IBYX MOJUMEpPHBIX (Qpakuui Ha
OTAENbHOW CTaIuU PEAKLUH, OOBIYHO C PA3JIUYHBIMU YCIOBHSAMHU PEAKIIMU HA KXKAOH CTaIuH, B
NPUCYTCTBHH TPOAYKTA PEAKIMH MPENLISCTBYIOIMEH CTaauH, KOTOPhIA CONEPKUT KaTau3aTop
NOJMMEPH3alMU. Peakiyy MoJMMepU3aluy, HCIOAb3yeMble HA KaKIOW CTaJud, MOTYT
BKJIFOYATh OOBIYHBIE PEAKIIH FTOMOTIOJIMMEPU3ALINH HITH CONOJIMMEPH3aLUY 3TUJICHA, HalpUMeD,
NOJIMMEPH3AIUY B ra30Boil ¢ase, haze cycneH3uu, sKUAKoH ¢ase, ¢ UCIOIb30BAHUEM OOBIYHBIX
pPEaKTOpOB, HANpPHMEP, TMETJIEBbIX PEAKTOPOB, ra3o(a3HbIX pPEaKTOPOB, PEAKTOPOB
NEePUOANYECKOr0 AeHCTBUS U T.11. (cM., Haripumep, WO97/44371 u W0O96/18662).

CoOTBETCTBEHHO, MPEANOUTUTENBHO cTaguu (1) u (11) MOJMMEpPHU3ALH BBIMOJHSAIOT Ha
Pa3JIMYHBIX CTAAMSIX MHOTOCTAIHHHOTO Criocoda.

IIpennoyTuTeNnbHO MHOTOCTAIUIHBIA CHOCOO COAEP)KUT 1O MEHbIIEH Mepe OIHY

ra3o(a3Hyro CTaJHI0, Ha KOTOPOU MPENMOYTUTENBHO BBIMOIHSIOT CTaAuIO (11) MOTHMMEpPU3aLnu.
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bonee mpenmouturenpHO cTanuio (i) MONUMEPU3ALUH BBIMONHAIOT HA IOCIEAYIOIIEH
cragun B npucyrctBud HMM kommnoneHTa (A), KOTOpBIH ObUI MONYYEH Ha NMPEIIECTBYIOLIEH
cragui (i) MOJTUMEpPHU3ALHH.

B TexHHKEe H3BECTHO IIOJyYE€HHE MYJIbTUMOAAIBHBIX, B YaCTHOCTH OWMOJAAJIBHBIX
0JIe(UHOBBIX IOJMMEPOB, TAKMX KaK MYJIbTUMOJAIbHBIA IOJUSTHIIEH, B MHOTOCTAIHIHOM
crnioco0e, copeprkaluM 1Ba MK Oosiee COETUHEHHBIX MOCIeI0BATEIbHO PEAKTOPOB. B kauecTse
IIpUMEPA 3TOrO MPEAIIECTBYIOLIErO YPOBHS TEXHUKU MOXKHO ynoMsiHyTb EP 517868, xotopsiii
TEM CaMbIM BKJIFOUEH IyTEM CChUTKU BO BCEHl CBOEH MOJHOTE B NaHHBINA JOKYMEHT, BKJIFOUAs BCE
OMHCAaHHbIE B HEM €ro MPEANOYTUTENIbHBbIE BOIUIOIICHUS, B KAa4yeCTBE MPEANOYTUTEILHOTO
MHOTOCTaJUITHOTO CI1oco0a MOJTYYEeHHUS MOJIUITHIIEHOBOH KOMITO3ULUHU TI0 H300PETEHHIO.

[IpennmoyTUTENbHO OCHOBHBIE CTaJAWM TOJIMMEPHU3aUWH, TO ecTb craguu (1) u (i1)
NOJMMEPH3alMd MHOTOCTaJUIHOrO Croco0a MONyYeHHUS NOJIMITHIEHOBOH KOMITO3UIMU TIO
U300pPETEHHIO SIBJISIFOTCS] TAKUMHU, Kak onmicanbl B EP 517868, To ecth monyuenne HMM u BMM
KOMITOHEHTOB (A) 1 (B) BBINOJHSIOT B BUAE COYETAHUS CYCIIEH3MOHHON MOJIMMEPU3ALNN IS
HMM kowmmnonenta (A)/razodasHoit mnomumepusanun a11 BMM  kommnonenta (B).
CyCreH3nOHHYIO MOJIMMEPH3ALHUIO MPENMNOYTHTENBHO BHIMOJIHAOT B TAK HA3bIBAEMOM IETIEBOM
peakrope. Takke MpPEANOYTUTENBHO CTaIUs CYCHEH3MOHHOH IMOJMMEpPHU3ALUH IPEIIEeCTBYET
razogaszHON CTauu.

ITpu HEOOXOOUMOCTH, OCHOBHBIM CTaJUsIM MOJUMEPU3ALINH, TO eCTh ctanusm (i) u (ii)
NOJIMMEPU3ALUU, MOXKET MPELIeCTBOBATD MIPEABAPUTENbHAS TOTUMEPU3aLUs, B Cllydae KOTOpPOH
nojy4aroT BIIOTH a0 20 wmacc.%, npenmouturenabHo ot 1 mo 10 macc.%, Oonee
npeanouTuTeNbHO OoT 1 10 5 Macc.% ot obmero KojuyecTBa KOMIO3UIMH. Poprnoianmep
NPEANOYTUTENIbHO  SIBJIIETCS  STWICHOBBIM — roMomoiuMepoM. [lpu  mpenBapuUTENbHON
NOJMMEPH3AUN TPEANOYTHTEIbHO BECh KATATH3aTOp 3arpy’kar0T B METIEBOW pEaKTop H
NPEABAPUTEIBHYIO IMOJIMMEPU3ALMIO BBIMOJHSAIOT B BHIE CYCIEH3MOHHOHW IOJMMEPU3ALIUY.
Takast nmpenBapuTeNbHAS MOJTUMEPHU3ALHS IPUBOAUT K MEHEE MEIIKUM YaCTHIIAM, TIOJTy4aeMbIM B
NOCJIEYIOUINX PeaKkTopax, U K 0ojiee OMHOPOIHOMY MPOAYKTY, mosydaeMoMy B kKoHne. Korna
UCTIONIb3YIOT MPEIBAPUTENbHYIO MTOJIUMEPHU3aLNI0, 00pa30BaHHBIN (HOPIIOTUMEP MOKHO CUHTATDH
COCTaBJIsIFOIIe dYacThio ¢pakuuu (A) ¢ Oonee HU3KOW MOJekyJsipHOW Maccoil. To ecTb
BO3MOXHBIH (DOPIIONUMEPHBII KOMIIOHEHT YUYWUTBHIBAlOT B KoamuectBe (macc.%) HMM
KOMTIOHEHTa (A).

IIpennoyTuTeNnbHO YCIOBUS TONMMEPU3ALNMU B MPEANOYTUTENHHOM JBYXCTAIUITHOM

crioco0e BBIOMPAIOT TaK, YTO CPABHUTEIBHO HU3KOMOJIEKYJISPHBIN MOJNUMEp, HE COAep Kalui
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HUKAKOrO COMOHOMEpA, MOJNYy4al0T Ha OJHOHM CTaauM, NPEANOYTUTENbHO Ha NEepBOH CTaauy,
Onmaromapsi BBICOKOMY CONIEPIKaHUIO areHta mnepenadu menu (ra3oo0pa3HOro BOAOpOnA), IMpH
5TOM BBICOKOMOJIEKYJIIPHBIN MONUMED, COAEPKALNN COMOHOMEp, MOJIY4aroT Ha APYTOi CTaguy,
IPEeANOYTUTENIBHO Ha BTOPOH ctaanu. ITopsimok 3TUX CTaauii, OTHAKO, MOXKET OBITh OOpaTHBIM.

B nmpennodrurenbHOM BOIUIOIIEHUU 32 MOJIUMEPU3ALMEH B NETIEBOM PEAKTOpPE CIEAYeT
razodasHelii PeakTop, MPHU OSTOM TeMIeparypa IMOJUMEPU3ALUN B TMETIEBOM PEaKTOpe
MPEANOYTUTENBHO COCTaBIsAET OT 85 1o 115°C, Gonee npeanoyTurensHo or 90 no 105°C u
Hanbonee mpemmouTHTeabHo or 92 ;o 100°C. Temmeparypa B rasodasHOM peakTope
MPEANOUTUTENBHO cocTaBysieT oT 70 1o lOSOC, Oojiee TPEaNOYTHTENHLHO OT 75 1O 100°C u
HauboJee MPeanoUTUTENBHO OT 82 10 97°C.

ATeHT mepenayd Ieny, NPEANOYTUTENIbHO BOAOPOA, NOOABISIOT Kak Tpedyercs s
peakTopos, u npeanoututenbHo ot 100 1o 800 moneli Hy/kmMomb sTHIEHa TOOABIISAIOT B PEAKTOP,
KOraa B 3ToM peaktope nony4daror HMM ¢pakumto, u ot 50 no 500 monei Hy/kmonb sTHneHa
n00aBnAIOT B ra3oa3Hblil peakTop, KOraa B 3TOM peakTope rnonydaror BMM ¢pakuuro.

Craguu (1) u (1) moNMMEpU3aALUH MPEANOYTUTENLHO BBIMOJHAIOT B IHPUCYTCTBUH
KaTanu3aTopa nojiuMepusauuu. Karanuszarop nonumepusauy MOXKeT ObITh KOOPAUHALIMOHHBIM
KaTajlu3aTOPOM Ha OCHOBE MEPEXOJHOrO MeTajula, TaKUM Kak karanusarop Llurnepa-Harra
(ITH), meTanioLeHOBbIM, HEMETAJUIOLIEHOBBIM, XPOMOBBIM KaTanuzatopoM u T.n. Kartanuzarop
MOXKeT ObITb HaHECEH Ha HOCUTENb, HAIpUMep, Ha TPAAMLIUOHHBIE HOCHTENH, BKIIOYAOLIHNE
OUOKCHJ KPEMHUS, COAEp Kalllie ATIOMUHHUI HOCUTENIM M HOCUTEIM Ha OCHOBE AUXJIOPHAA
marHus.  [IpeAmouTuTenbHO — Karajau3aTtop  siBisieTcst  katanusatopom  L[H,  OGonee
NPEANOYTUTENBHO KaTanu3aTtop sBisiercs kartanuszatopoM IIH Ha HOcurene u3 auokcunaa
KPEMHUSL.

Karanuzarop Lurnepa-Hatra AONOJHUTENBHO NPEANIOYTUTEIBHO COAEPKUT COCIUHEHNE
MeTtajuia rpynmsl 4 (Hymepauus rpynn corsiiacHo HoBol cucteme MIOITAK), npenmouturensHo
TUTaHA, JUXJIOPUA MarHusi U alFlOMUHUHN.

Kartanuzatop MOXXHO KYNUTb HA pPbIHKE WM €ro MOXXHO MOJYYUTb COIJIACHO WJIU
aHAJIOTUYHO TOMY, YTO OMHUCAHO B juTeparype. CBefeHMs] O MOJNYYEHUHU MNPEANOYTHUTENBHOIO
KaTajan3aTopa, HCIONb3yeMoro B u3o0OpereHuw, coxmepxkarcs B W02004055068 w
WO02004055069 ot Borealis, EP 0688794 u EP 0810235. Conep:kaHue 3THX JOKYMEHTOB BO
BCEIl MX NOJHOTE BKJIIOUEHO B JAHHBIH JOKYMEHT IyT€M CCBUIKM, B YaCTHOCTH, B TOM, YTO

Kaca€TCs OCHOBHBIX U BCEX MPEANOYTUTCIIBHBIX BOHJ'IOH.[GHI/II\/'I ONMMCAHHBIX B HUX KAaTaJIHU3aTOPOB,
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a TaKke Croco0OB MOJydeHHUs Karanu3aropoB. OCOOEHHO MPENNOYTHTENbHbIE KAaTaJIU3aTOPhI
Iurnepa-Harra onucansl B EP 0810235.

ITpeAnouTHTENBHO KAaTaNu3aTop, UCTIONB3yeMbId Ha cranuu (i) MONMMepHU3aLuy, TaKxkKe
UCTIONB3YIOT Ha craguu (i) momumepusaumu. Ero oOprHO mepememiaror co craguu (1)
MOJIUMEPU3AINH Ha CTanuIO( 11) MOJTUMEPU3ALIHH.

Kak xopowmo wusBectHo, karanuzatop Llurnepa-Harra ucnonp3yroT COBMECTHO ¢
aktuBatopoM. llogxonsmuMu axkTUBaTOpamMH SBJSIOTCS COEAMHEHUs alKUIMeTallla M, B
O0COOEHHOCTH, COCOUHEHHUS AQJIKWIANIOMUHHUA. OJTH COEIWHEHHs] BKJIIOYAIOT TaJIOT€HHU/IbI
ANKUNATIOMUHUS, TakKhe KakK JUXJOPUJ OSTUNANIOMHMHUS, XJOPUA  JUATUIATIOMHUHUS,
CECKBUXJIOPUJ 3TUJATIOMHUHMSL, XJOPUJ AMUMETUJIANOMMHUA U T.N. OHU Takke BKIIOYAIOT
COEMHEHUs] TPHANKWIATIOMUHUS, Takue KaKk TPUMETWIAJIOMUHUN, TPUITUIATIOMUHUY,
TPUHU300YTHIIAIIOMUHUH, TPUTEKCUJIANIOMUHUNA W TPU-H-OKTWIAMIOMUHUNA. bornee Toro, oHm
BKJIFOYAIOT OKCH-COCJUHEHHUS ANKWJIATIOMUHUS, Takue Kak Merwnamomuauiiokcan (MAO),
rexkcanzoOytunamomunniiokcad (I MIBAO) u terpanzobyrunamomunniiokcan (TUBAO). Takxke
MO>KHO HMCIMOJIb30BaTh APYTU€ COECAUHEHUS AJKWUIAJIOMUHUSA, TaKue KaK W30NEHTUJIATIOMUHMMN.
OcCoOEeHHO TPEANOYTUTENbHBIMU AaKTHBATOPAMH SIBJSIIOTCS TPUAIKWIANIOMUHUH, U3 KOTOPBIX
0COOEHHO UCTIONB3YIOT TPUATWIATIOMUHUHN, TPUMETHUIATIOMUHUN U TPUU300y THITATFOMUHHUH.

KonnuecTBO HCHONIB3yeMOro akTUBAaTOPa 3aBHCUT OT KOHKPETHOTO KaTalu3aTropa Hu
axTuBatopa. OOBIYHO TPUSTHIIATIOMHHUI HCIONB3YIOT B TAKOM KOJIMYECTBE, YTO MOJISIPHOE
OTHOLICHHE AJTIOMHUHUS K MepexogHoMy metamty, Harnpumep, Al/Ti, cocraBnser ot 1 no 1000,
npeanouTuTeabHO oT 3 10 100.

ITonyyaemblli KOHEUHBIN NPOAYKT, TO €CThb MYJbTUMOJAIbHBIA 3TUJIEHOBBIM MOJUMED,
COCTOUT W3 TINATENIbHO MEPEeMEINaHHOW CMECH MONIUMEPOB (B JaHHOM aokymente HMM
komroHeHTa (A) 1 BMM kommnonenTa (B)) u3 nByx miam 6osee peakTopoB, MPUYEM Pa3IHUHbIC
KPHBBIE MOJIEKYJISIPHO-MAacCOBOTO PAaCHpeNeNieHnsi STUX MOJIMMEPOB BMeCTe 00pa3ylT KPUBYIO
MOJIEKYJISIPHO-MACCOBOTO PACHPEAENIEHHs], UMEIOINYI0 IIMPOKHI MaKCUMyM HIIH J1BA WU OoJee
MaKCHMyMOB, TO €CThb KOHEYHBIH NPONYKT SIBJIAETCS OMMONANBHON WM MYyJbTUMOIAIBHON
MOJIUMEPHOHN CMECBIO.

MynbTHMOATBHBIN 3TUICHOBBIH MOJUMeEp (a) M3BJICKAIOT U3 PEAKTOPa MOJMMEPH3ALHH,
YTO BKJFOUAET OOBIYHYIO OOpalOOTKy MOCJE PeakTopa, W 3aTeéM KOMIAYHIAHPYIOT B OOBIMHOM
JKCTpyAepe ¢ 00pa3oBaHHEM MYJIBTUMOAAIBLHOTO STHIIEHOBOTO nojimMepa (a) B popme rpaHy.I.

IIpenmoyTuTenbHO  MyJBTUMOJANBHBIA  STWJIEHOBBIH  momuMep (a)  COAEPIKUT

MYJ'II:TI/IMOI[aJ'IbHHﬁ STUJIEHOBBIH MNOJIMMEP B BUAC OAHOI'O MOJIMMEPHOTO KOMIIOHCHTA.
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Cnenyer mpuHMMaTb BO BHHMAaHHE, YTO IPEUMYIIECTBA HACTOSIIErO0 H300peTeHUs
NOJIy4alOT, €CIM MYJbTHMOAAJbHBIN ATHJICHOBBIM mojguMep (a), MPEANouTUTENbHO B (popme
rpanyJ, Ooyiee MpeAnOYTUTENBHO NONYYeHHbIH Ha cTaany (iil) nmepeMelBaHus, CMELINBAIOT C
nponyktoMm (b) U3 Caku U MEePEeMEIINBAIOT B SKCTPYAEpE.

Takum 00pa3oMm, MyJIBTUMOIANIBbHBIA STHJICHOBBIH MOMUMEp (a) MPEATIOYTUTENBHO
MOJIYYAKOT MyTE€M MPUTOTOBJIEHHSI CMECH M, BO3MOXKHO, I'PaHYJIHPOBAHUS MYJIbTHMOAAIBHOTO
STHJIEHOBOTO mosmmepa (a) u nponykra (b) u3 caxu mpu mpoduiie TeMnepaTypsl BILUIOTH 10
270°C. [IpennoyTuTeNbHO  MPUTOTOBJIEHHWE CMECH M, BO3MOXKHO, TIPaHYJHUPOBAHUE
MYJIBTUMOJAJIBHOTO 3THJIEHOBOTO moiuMmepa (a) u mpoxykra (b) M3 Caky BBINOIHSIOT TIPH
npodune Temneparypsi ot 160 go 270°C.

[TpuroroBneHne CMECH MOJKHO BBINMOJIHATH M3BECTHBIM OOpa3oOM, HCHOJB3Ys XOPOIIO
U3BECTHOE OOOPYIOBAaHUE 3KCTPYAEpa, MOCTABISIEMOE TNPOU3BOAUTEISIMH SKCTPYAEPOB, H
OOBIYHBIE YCIOBUS SKCTPY3un. [IprMepoM sKcTpyaepa A CTaguy MPUTOTOBJICHUS! CMECH MOTYT
CIIy’KHTb JKCTpPyAepbl, mocrtaBisiemble Japan Steel works, Kobe Steel wmm Farrel-Pomini,
Hanpumep, JSW 460P unu JSW CIMO0P.

[TonusTuneHoBass KOMIIO3ULMSI IO HACTOSIIEMY M300pETEHHIO HMEET XOPOIIYIO
KECTKOCTb, XOPOLIYI0 00padaThiBaeMOCTh (HAIPUMEp, B TOKA3aTeNsAX MPOYHOCTH PACIUIABA),
NPEeBOCXOAHOE pa30yxaHue OHKCTPYAHPYEMOrO TOTOKA. MyJIbTUMOJANBHBIA STHJIEHOBBIN
nojuMep (a) MOJMITHIEHOBOH KOMITO3ULMH SIBJISIETCS MYJIbTUMOJANBHBIM B OTHOLIEHUH
CPEAHEro MOJIEKYJISIPHO-MacCOBOTO PACIIPEEICHUs.

Meuoro mynsrumonanbhbix [1OBIT umerorcss B mpopake. OnHaKO, HUKAKOM M3 3THUX
NOJIMMEPOB  MPEALIECTBYIOIIEr0 YPOBHSA TEXHUKM HE HMMEET OCOOBIX MPH3HAKOB IO
U300peTEeHNI0, KOTOpbIE BHOCST BKJIAJ B BECbMa JKeJaTeJIbHbIN OalaHC CBOWMCTB IO
N300PETEHHIO.

Hcnonp3oBaHue TpaHyJ, COAEPKAIMX KOMIIO3UIMIO TO H300PETEHHIO, TO €CTh
MYJIBTUMOJAJIbHBIA 3TUJICHOBBIN nosuMep (a) 1 mpoaykT (b) U3 caku, MPUBOAMT K TPyOaM HIIH
cucreMaM TPyO € TPENMYyINEeCTBEHHbIM OajlaHCOM CBOWMCTB, OCOOCHHO B IIOKA3aTeNsX
KECTKOCTH, YAAPHOH MPOYHOCTH, pa3OyXaHUsl SKCTPYAHPYEMOTO MOTOKA, IPOYHOCTH PacIljiaBa
1 00pabaThIBAEMOCTH.

bonee Toro, rpaHybl, comaepiKamue MOJU3TUICHOBYIO KOMITIO3ULIMIO 1O W300PETEHHIO,
o0ecreynBaroT JOCTATOYHO BBICOKYIO NMPOYHOCTH paciijiaBa Oe3 BBEACHUS IIHMHHOLETIOUEYHOTO

BETBJICHUS B IMOJIUMED.
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Hacrosimee wu3oOpereHne panee XapakTepU3YIOT C TOMOIUBIO  HIDKECIENYIOIINX

IPUMEPOB.

Kpartkoe onucanue yeprexen
®ur. 1 otHOCUTCs K MuKpodoTorpadun cpaBHUTEIbHOTO npumepa CI12(a).
@ur. 2 otHOCHUTCS K MUKpodororpaduu cpaBHuTenpHoro npumepa CI12(b).

@ur. 3 oTHOCHUTCS K MUKpodoTorpaduu npumepa no uzodperernto UIT.

IIpumepsnr
Mertoabl UCOBITAHUN
Iloka3arenb Teky4eCcTH pacIuiaBa
ITokazatens TekydectH pacruiasa (IITP) onpenensror cornmacuo ISO 1133 u yka3siBaroT B
/10 mun. IITP sBisiercs mokas3aTeneM TEKY4eCTH U, CJIENOBATENIbHO, 00padaThIBA€MOCTH
nonuMepa. Uem Bbllle MOKA3aTeNlb TEKYYECTH PACILIABA, TEM HUXKE BA3KOCTb mojaumepa. I1TPs
nonu3TUieHa usMepsitoT npu Temmneparype 190°C u narpyske 5 kr, IITP, nonmstunena
u3MepsitoT npu temneparype 190°C u narpyske 2,16 kr u IITP;; nonustuieHa usMepsiroT Npu
temmeparype 190°C u Harpyske 21,6 kr. 3nauenue OIIT (oTHOImEHME MOKa3aTesneil TeKy4ecTH)
0003Ha4yaeT OTHOIIEHHE IOKa3aTelel TEeKy4ecTH paciuiaBa MPU pasjM4YHbIX Harpys3kax. Takum

obpazom, OIIT,;, obo3Hauaer otHowmenue [1TP,/TITP;.

IInotHOCTB
[TnotHOCTE MONUMepa u3Mmepsiin cormacHo ASTM D792, Method B (muioTHoCTs  TipH
B3BewrBaHuU mpu 23°C) Ha MOJYYEHHOM MPSIMBbIM MPECCOBAHUEM OOpa3Iie, MPUTOTOBJIECHHBIM

cornmacao EN ISO 1872-2 (¢espanb 2007), 1 ee IpUBOIAT B KI/M>.

Conepsxanne coMOHOMEpa
CopnepxaHne COMOHOMEpa B TOJHSTWICHE W3MEPSIIM W3BECTHBIM O0pa3oM Ha OCHOBE
uH(ppakpacHoil crekTpockonnuu ¢ npeodOpasoaHueM Pypre (MKIID), xamubpoBaHHOH ¢
nomouero ~C SIMP, ¢ ucrnionssosarnem WK cnektpoMeTpa Nicolet Magna 550 coBmecTHO ¢
nporpamMMHbIM oOecriederneM Nicolet Omnic FTIR.
[Tnenku, umeromue ToMuHy 250 MKM, MMOJTyYaiu U3 00pa3LoB MPSIMbIM MPECCOBAHUEM.
Takue >xe IUIGHKM W3TOTABIMBAIM U3 KaJMOPOBOUHBIX OOpa3lOB, HMEIOIIUX H3BECTHOE

comepkanue comoHomepa. CozepskaHHe COMOHOMepa ONpENeNisuld M3 CHeKTpa B HHTEpBae
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BOJIHOBBIX 4rces ot 1430 10 1100 em™. IMornomarenbHy0 CIIOCOOHOCTh H3MEPSIOT KaK BBICOTY
IUKa MyTeM BbIOOpa TaK HA3bIBAEMON KOPOTKOW MM AJUHHONW 0a30BON JIMHUU MM OOEHX.
KOopoTkyto 6a30Byi0 JHHHIO BbMEpPUMBAIOT OT mpuMepHo 1410 gmo 1320 e uepes
MHHUMAJIbHbIE TOYKM M JJIMHHYKO Oa30ByH JHMHUIO OT mnpumepHo 1410 mo 1220 em™
KannGpoBku HEOOXOAMMO BBIMOJHATH CHEMMANBHO U1 Kaxaoro tuma 6asoBoi nuauu. Taxoke,
colepKaHWe COMOHOMEpa B HEHU3BECTHOM o0pa3lie OJUKHO HAaxXOOUThbCS B HHTEPBAJIE

cofiep KaHui COMOHOMEpA B KaJTHOPOBOYHBIX 0Opa3iax.

Paz0yxaHue 3KCTpyAUPYEMOro MOTOKA

PazOyxanmne skctpynmara (pasOyxaHHe SKCTPYIHUPYEMOro IOTOKA) OLEHUBAIUA MyTEM
U3MEpEeHMsl TOocJie OTPe3aHMsi HUTEeH B TeueHHEe W3MepeHMs IOKaszaTessl TeKyueCTU pacIuiaBa
cornacHo ISO 1133 mpu temneparype 190°C ¢ narpyskoii 2,16 xr. T KyCKHU HUTEH IJIMHOM
npubIM3UTENBHO 2,5 €M COOMpand W HM3MEpSUIM AMAMETPbl C IOMOINBI0 H3MEPHTEIBHOTO
uHCTpyMeHTa (ueHa nenenus 0,01 Mm).

PesynbraTel pa3OyxaHusi SKCTPYAHUPYEMOTrO IIOTOKAa BBIPAXKAJIW B BUAE CTENEHH
pasOyxanus (CP), TO ecTb OTHOLIEHHs AMAMETpa SKCTPYIUPOBAHHOW HHUTH K JUAMETPY
KanmusipHOH rojioBku (= 2,095 mwm). IlpencraBneHHble creneHu pa3OyXaHUs BBIMUCISAIN W3

Cp€aAHUuX 3HAYECHUH N3MEPCHHBIX JUAMETPOB HUTEH.

CaoiicTBa npu pacTsLKEHUH
HanpspkeHne npu pacTsoKEHHH NMPH TPeAesie TEKY4eCTH, pa3pyliarollee HamnpspkeHUe |
YIJIMHEHUE TPH pa3pblB€ H3MEPsUIM Ha TMOJYYEHHBIX JIMThEM TOJ JIaBJeHHeM olpa3nax
tomuuHOW 4 MM cornacHo ISO 527-2, tun obpa3ua MHOropyHKUHMOHAJBbHBIH Opycok 1A.
Monynbe ynpyroctd TpU PaCcTsDKEHHH U3MEpsid mpu ckopoctu 1 mm/muH. [IpurorosieHue

00pa31oB ocyuecTBsun coracHo ISO 1872-2.

Peonornueckue napamerpsl. Ilokasatens pasxuwkenus npu casure I1PC, 710
OnpeneneHue XapakTepUCTHK MOJHUMEPHBIX pAcIUIaBOB MyTE€M JUHAMHYECKUX
CIIBUTOBBIX M3MEPEeHUH oTBeuaer TpeboBaHmsM cranaaptos ISO 6721-1 u 6721-10. M3mepenus
BBIMNOJIHSUIA HA BpalllaTeIbHOM pEOMETpe C peryaupyembiM HanpspkeHueMm Anton Paar MCRS01,
00OpYIOBaHHBIM IUIOCKOMApAJUIENIbHBIM  3a30poM 25 MM. H3mepeHust coBepiuianu Ha
MOJIyYE€HHBIX TPSIMBIM TPECCOBAHUEM IUIACTHHAX C MCIIONB30BAHMEM a30THOH aTtMochepsl U

HACTpOHKU nedopMalMu B JUHEHHOM BSI3KOYNPYroM peskuMe. MchbITaHHs MyJIbCHPYIOLIErO
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CABUIa OCYLIECTBIISIA IIPH 190°C, npumensisi uHTepBan dactor ot 0,01 mo 600 pan/c u
yCcTaHaBiauBas 3a30p 1,3 Mm.

B 1OuHaMHYECKOM CIOBUTOBOM JKCHEpUMEHTe Mpoly MOABEPraldT  OJHOPOIHON
nedpopMaLuy MpH CUHYCOMOAJIBPHO H3MEHSIOLIEHCs negopManuy CABUTa WM CIBHUTOBOM
HanpsDKeHUH  (peryiupyemblii pexxum  aedopMaliy W HaNpsDKeHUS, COOTBETCTBEHHO). B
JKCMIEPUMEHTEe ¢  peryjupyemoi  aedopmaieit mpoOy  TNOABEPrarOT  BO3IEHCTBUIO
CHHYCOUIAJbHOM 1e(opMaliy, KOTOPYIO MOKHO BBIPA3UTh KaK

Y(®) =0 sin(ot) (1)

Ecnu mpunokeHHast nedopmanus HaxXOOUTCS B NpeAesiax JIMHEHHOTro BSI3KOYIPYToro

peKrMa, MoJy4aeMblil CHHYCOMIAIbHBIN OTKJIMK HANPsKEHUs] MOXKHO BbIPA3UTh KaK

o(t) = oo sin(wt +9) (2)
I Gp U Yo SIBJSIFOTCS aMIUTHTYJaMH HaNpsDKEHUS U eOpMaliy, COOTBETCTBEHHO, ( SIBJIETCS
yIJIOBOW 4YacTOTOH, O sBisiercss (a3oBbIM CABUTOM (Yrojl TNOTEPb MEXKAY NPHIOKEHHON
nedopmarueil 1 OTKIIMKOM HaNpsKEHUs), t ABISIETCS BpEMEHEM.

Pe3ynbTaThl TMHAMHYECKOTO HCIBITAHUS OOBIYHO BBIPAXKAIOT C IOMOIIBIO HECKOJBKUX
Pa3NUYHBIX PEOJIOTHUECKHUX (YHKIMN, a WMEHHO IWHAMHYECKOrO MOAYJS YNPYroCTH TpH
capure, G°, MoAysnsd MeXaHUYECKUX NOTepb Npu ciasure, G’’, KOMIUIEKCHOIO MOAYJS IpH
capure, G*, KOMIUIEKCHOW CABUIOBOM BSI3KOCTH, M*, TUHAMHUYECKOW CIBUTOBOM BS3KOCTH, 1),
HECUHXPOHHOM COCTaBJIAIOLIEH KOMIUIEKCHOM CABUIOBON BA3KOCTH, ", M TAHI'€HCA YIJIa MIOTEPb,

tan 1, KOTOpbIe MOXXHO BBIPA3UTh CIENYIOLINM 00pa3oM:

G = ‘y’— cosd [I1a] (3)
G"= ‘y’— sind [ITa] 4)
G* =G +iG** [Ila] (5)
n*=n'-in" [Ma-c] (6)
0’ =< [Mac] )
=< Mac] ®)

OnpeneneHrve Tak Has3blBAEMOIO IIOKas3aTeNs Pa3KUKEHUS IPU CABUIE, KOTOPBIH

koppenupyer ¢ MMP u He 3aBHCHT OT MW, OCYILIECTBIISIIOT KaK OIUCAHO B ypaBHEHHH (9).

n* o (G* = x k[1a)
n* o (G* =y xIla) (9)

HPCyyy =
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Hanpumep, ITPC; 7/210) ONpenensoT ¢ IOMOIIBIO 3HAU€HHsI KOMIUIEKCHOH BS3KOCTH B
ITa-c, ompenenennoro nns 3Hauenuss G*, pasHoro 2,7 klla, neneHHOro Ha 3HaYeHHE
KOMILUIEKCHOH BsiskocTH B [1a-c, onpenenennoe niis 3Hadenus G*, pasnoro 210 kIla.

3HaueHHs] AMHAMUYECKOro MOAyJs ynpyroctu npu casure (G’), MORYyJIsl MEXaHHYECKHX
noteps npu casure (G’’), komriekcHOro Monysist ipu casure (G*) U KOMITJIEKCHOM CIBUTOBOM
BSI3KOCTH (1)*) MONTy4aroT KaK (PyHKIIUIO YaCTOTHI ().

Takum oOpaszom, Hampumep, M*3oopawe (3Ta*300panc) HCIONB3YIOT KaK COKpAIIEHHOE
o0o3HaueHne KOMIUIEKCHOH Bsi3kocTH mpu dactore 300 pam/c 0 M*oospawe (3Ta*005pawc)
UCTIONIB3YIOT KaK COKpaleHHOoe 0003HaueHNe KOMIUIEKCHOM Bsi3kocTH rpu yactore 0,05 pan/c.

Tanrenc yria noteps tan(d) ONpeaenstoT Kak OTHOIIEHUE MONYJISI MEXaHHYECKUX TTOTEPh
npu capure (G’’) K TMHAMHYECKOMY MOAYIIIO ynpyrocty npu casure (G’) npu 1aHHOH YacToTe.
Taxkum obpaszom, Hanmpumep tan(d)ops UCIIONB3YIOT KaK COKpAILIeHHOe 0003HAUEHHE OTHOIIEHHS
MOAYJIsI MEXaHHMUeCKUX notepb mnpu casure (G’’) K AMHAMHYECKOMY MOAYJIO YIIPYrOCTH NPHU
casure (G’) mpu 0,05 pan/c u tan(6)3pp UCMIONB3YIOT KaK COKpaIieHHOe 0003HAYEHHE OTHOLICHHSI
MOAYJIsI MEXaHHUUeCKUX notepb npu casure (G’’) K AMHAMUYECKOMY MOJIYJIIO YIPYTOCTH TIPH
cneure (G’) mpu 300 pan/c. bamanc ynpyroctu tan(d)o os/tan(6)3o0 ONPEneNnsoT Kak OTHOLIEHNE
TaHreHca yria norepb tan(d)oos K TAHI€HCY yriia motepsb tan(d)3oo.

IToMHMMO BBIIEYNOMSHYTBIX PEOJOTMYECKUX (PYHKIUI Takke MOXHO OIpeNeIuTh
ApyTUe peooruyeckre napaMeTpbl, HaIpuMep, Tak Ha3blBaeMblil okaszaresb ynpyroctu 1Y (x).
ITokazatens ympyroctu IIV(x) mnpencraBisier coOoil 3HAYeHHE AMHAMHYECKOTO MOJIYJIS
ynpyroctd npu casure (G'), onpeneneHHOe sl 3HAUEHUsT MOAYJIS MEXaHUYECKUX TOTepPhb MpU
cneure (G"), cocrassromero x klla, u ero MoskHO onmcaTh ypaBHeHHeM (10).

Y (x) = G ana (G = x xITa) [ITa] (10)

Hanpuwmep, ITY (5 xIla) onpenensiroT ¢ MOMOIIBIO 3HAYEHHS TUHAMHYECKOTO MOIYJIS
ynpyroctu npu casure (G'), onpenenennoro s 3Hadenus G", pasHoro S klla.

Bsi3k0CTh 1747 M3MEPSIFOT NMPU OYE€Hb HU3KOM IMOCTOSTHHOM C/IBHTOBOM HATPSDKEHUH
7471la, m oHa OOpaTHO NpPOMOPLHOHAJIbHA TEUEHHIO TIOA JACHCTBHEM CHJIBI TSDKECTH
MOJIMATHJIEHOBOH KOMIIO3HMILIMH, TO €CTh Y€M BBIIIE 1)747, TEM MEHbIIE MPOrHO MOJMITHIEHOBOM
KOMITO3ULIHH.

IToxazatens nomuaucnepcHocty, [1H, onpenenstor ypasaenuem (11).

PI— Ocop = ® 1 (G'= G") (11)

G'(wcop)’
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re Ocop ABJISETCS NEPEXOMHONW YIJIOBOM YAaCTOTOM, OMPENEICHHON KaK yIjoBas 4acToTa, NpU
KOTOPO# JAMHAMHYECKUN MOAyJb yrpyroctu mnpu casure, G', paBeH MOIYJIK MEXaHUYECKUX
noreps npu casure, G".

3Ha4YeHUsT OMPEAESSIIOT TMOCPEACTBOM MPOLEAYPbl OAHOTOYEUHOW HWHTEPIOJISILINY,
onpeneNeHHONW TporpaMMHbIM obecriedeHrneM Rheoplus. B cutyainuu, npu KOTOpoi HaHHOE
sHaueHne G* He SBISETCS OKCIIEPUMEHTAIBHO JOCTHXKMMBIM, 3HAYEHHE OMPENEISIFOT
MIOCPEICTBOM SKCTPATIONSILIMH, UCIIONB3YS TAKYIO K€ MpOLEaypy, Kak paHee. B oboux ciydasx
(MHTEPIIONSILINK MITH 3KCTPANOSILIKUN) TpuMeHsutl BapuaHT ot Rheoplus "Interpolate y-values to
x-values from parameter" u "logarithmic interpolation type".

Jlureparypa:

[1] “Rheological characterization of polyethylene fractions", Heino, E.L., Lehtinen, A,
Tanner J., Seppila, J., Neste Oy, Porvoo, Finland, Theor. Appl. Rheol., Proc. Int. Congr. Rheol,
11" (1992), 1, 360-362.

[2] “The influence of molecular structure on some rheological properties of
polyethylene", Heino, E.L., Borealis Polymers Oy, Porvoo, Finland, Annual Transactions of the
Nordic Rheology Society, 1995.

[3] “Definition of terms relating to the non-ultimate mechanical properties of polymers”,

Pure & Appl. Chem., Vol. 70, No. 3, pp. 701-754, 1998.

ITpumepsnr
[Tpumep 1. [TonyueHne My IbTHMONATIBHOTO STUIEHOBOTO MOJIUMEPA IO H300PETEHHIO

[TeTneBoii peakTop, umerormii 06vem 500 e SKCILIyaTUPOBAIU IMPU 95°C u naneHun
6 MIla (60 Gap) mist monydeHHss HM3KOMOJIEKYJSIPHOTO TOJIMMEPHOro KommoHeHTa (A). B
peaktop BBOAMIM 110 Kr/4 mpomnana B KauecTBe pa30aBUTENs], STHJIEH U BOIOPOI, COBMECTHO C
katanu3atopoM Lynx 200 (TM), msroraBiauBaembiM u noctasisieMbiM BASF (SE), u TEAJI
(TPYSTUIATIOMHUHII) B KAYECTBE COKATAIN3ATOPA.

ITonuMepHyO CYCHNEH3UI0 U3BJIEKAIN U3 BTOPOrO METJEBOrO PEAKTOpa U MepeMeIain B
€MKOCTh MI'HOBEHHOI'O HCIAapeHusi, 3KCIutyatupyemyro npu nasieHun 300 xlla (3 Oap) u
TeMIEpaType 70°C, B KOTOPOW yIJIEBOAOPOABI B OCHOBHOM YJajsinu u3 nonumepa. Ilomumep
3aTeéM BBOAMJIH B ra3o(asHblii peakTop, SKCILyaTHPYEMBIH MPU TEMIIEpaType 85°C u maBnenun
2 MIIa (20 6ap). [Tomumo >THIIEHA B peakTop BBOAMIN 1-OyTeH, a30T B Ka4eCTBE MHEPTHOTO
raza u Boxopox. McxomHble peareHTbl U YCJIOBHs IMOJMMEPHU3ALMM TOKa3aHbl B Tabmuie 1.

ITonyueHHbIil monumep mpoAyBajdu a3oToM (mpuMepHo S50 Kr/d) B TedyeHHE OFHOIO daca,
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crabmnusupoBanu OObMHBIMH Y@ crabuiauzaropaMd U CTeapaToM KajbLUsg U 3aTeM
SKCTPYAUPOBAIU C MOJIYYEHUEM I'PaHyJ B ABYXIIHEKOBOM skcTpyaepe CIMO0P co BcTpeuHbIM
BpalleHneM LIHEeKOoB (m3rorosurenb Japan Steel Works) Tak, 4ToObl NmpPOM3BOAWUTENBHOCTH
cocraBsia 221 Kr/d u CKOpOCTh LIHeKka cocraBisuia 349 ob6/muH. [Ipodune Temmnepatyps! B

Kaxxoi 30He cocrasisut 90/120/190/250°C.

Tabnuua 1. McxoaHble peareHTsl U YCIOBUS MOJUMEPH3ALIH

IE
PeakTop 1 - nernesoi
Temmnepatypa (°C) 95
Hasnenwue (xI1a) 60
Konuentpauus C2 (MoipH. %) 4,0
Otnomenne H2/C2 (Mob/KMOJIB) 670
OtHomenne C4/C2 (MOJTB/KMOJIB) 0
ITpon3BOAUTETBHOCTH (KI/4) 36
Pacnpenenenue % 51
ITTP, (1/10 mun) 310
TInoTHOCTS (KI/M’) 970
Peaktop 2 - razocdaszHblii

Temnepatypa (°C) 85
Hasnenue (xI1a) 20
Otnomenne H2/C2 (MOJb/KMOJIB) 100
Otnomenne C4/C2 (MOJIB/KMOJIB) 50
ITpousBoaUTENbHOCTD (KI/4) 34
Pacnpenenenue % 49
I1TP, (/10 MuH) 0,2
ITTPs (1/10 muH) 1,1
I1TP;; (1/10 muH) 28
KOHe4Hast TIOTHOCTb (KI/M’) 954

I'panynsl mpumepa no usodbperenuro MII u cpasamurensHoro npumepa CP1 monyuanu
nyTeM nepemermnbaHus 93,9 macc.% ocHoBHoI I1D cMonsbl, 5,8 mMacc.% mMaToO4HON cMecH caku
(caxxa B HOocutene JITIDHII) u 0,3 macc.% oOBMHBIX 100aBOK (AHTHOKCHIAHTOB) B CMECHUTEIE
HenpepeiBHOTrO aeiicteusi KOBE LCMSOH ¢ wucnonmp3oBaHMeM TPOQIIIS TEMIEpaTyphbl
201/199/183 /177 /185 /190 /220 /225°C. TlomaBaemasi ynenbHasi sueprus (IIYD) cocrasnsia
0,210 kBT1/u.

CaoiicTBa rpaHy’ npuMepa no W300pETEHUI0 U CPABHUTEIbHBIX NMPHUMEPOB MOKAa3aHbI B

Tabmuie 2.
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CII1 CII2 4181

Brewnuii Bug YEPHBIN HaTypaJbHbII YepHBIH
KonudectBo caxu (Macc.%™*) 2,6 0 2,1
ITTP; (/10 musn) 0,5 0,3 0,24
I1TP;s (1/10 MuH) 1,9 1,3 1,1
I1TP,; (/10 MuHn) 36 33 28
OIIT 21/2 70 110 120
n npu 0,05pan/c (TTac) 26 000 44 000 53 000
ITPC (2,7/210) 20 44 40
Hanpsixenue npu 24 31 30
pactsbkeHuu (MI1a)
Pazpymaroiee HanpsikeHHUE 24 16 30
(MIla)
VY nnvuHeHue npu paspbiBe 700 850 820
(MIla)
Paz0yxanune
SKCTPYAUPYEMOTO MOTOKA 1,2 1,3 1,3
npu 190°C, 2,16 kr
TIoTHOCTD (Kr/M) 959 959 965

* Macc.% Caxu pacCUUTBHIBAIM 110 OTHOLIEHUIO K OOLIeMy KOJHYECTBY MOJIU3THIEHOBOI

xommnozuim (100,0 macc.%), 1 3HAUEHUS] OTHOCATCS K KOJIMYECTBY CaXKH KaK TAKOBOM.

CII1 BxmrouaeT mnonuMep, SIBJSIFOIIMICS HATypalibHON 0a30BOM CMOJIOW, HUMeEroLei
ILIOTHOCTH 949 Kr/M’.

CII2 sBasiercst HaTypasibHOM 0a30BOM CMOJIOH, UMEOINel MIOTHOCTh 959 Kr/M°. Caxy
N00aBJISUTU TIEPENT SKCTPy3ue TpyObl.

Bbitn monydeHbl Kak HaTypasibHbIE, TaK M 4YepHble TpaHytibl. [ paHybl, 0003HAYEHHBIE
KaK HaTypaJibHble, ObUTH rpaHyiaMu Oe3 Ca’ku, MPHU 3TOM TrPaHyJibl, 000O3HAYEHHbIE KaK YepPHBIE,

COZIEpIKAITU CaKy.

[Tonyuenne TpyObl KareIbHOTO OPOIIEHUS
[TonyueHne TOHKOCTEHHOH TpyObl KamenbHOro opomeHust u3 CII1 BeimomHsM myTem
WCIIOJIb30BAHUsI OJTHOLIHEKOBOIO 3KCTPYAEpa, UMEIOLIEro AUaMeTp UIHeKa 75 MM U OTHOLIECHHE
nnuHbl K auametpy 40. IIpoduns Temneparypsl coctaBisut 245 - 245 -245 - 245 - 245°C.
O6paszupr CI12(a), CIT12(b) u UIT TOHKOCTEHHBIX TPYO KAMEJIbHOTO OPOLICHHS MOTyYaJIH
C HUCIOJIb30BAaHUEM 3KCTPyAepa, UMEKLIEro AUMETP IIHEeKa 065 MM U OTHOILUEHHE IJIUHBI K
nuamerpy 38. Ilpodune Temmepatypsl coctaBisur 180 - 250 - 265 - 265 - 265 - 265°C. B

Tabnuie 3 CyMMHUpPOBAaHBI Pe3yJibTaThl MoJy4deHust TpyO u cBodicTBa seHT. TpyOsr CII2(a) u
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CII2(b) moxy4amu ¢ UCMOJNIB30BAHUEM CYXOM CMecCH, cocTosel u3 3 macc.% MaToO4HON cMmecu
caxu (caxxa B Hocutene JIIIDHII) u 97 macc.% 6a3osoit cmosnel rpanyn CII2. I'panyner CI12 u

rpaHyJibl MAaTOYHOI CMECH CaKU CMEITUBAJIN A0 MOJIYyYCHUA JICHTDIL.

Tabnuua 3. Pe3ynbTaThl nmosnyueHus: Tpyd U CBOMCTBA TPYO

CII1 CII2(a) CII2(b) 4181
Konmuuectso caxu (Macc.%), 0 3,0 3,0 0
n00aBJIEHHOE B TEYCHUE
NOJIy4eHUs TPYO
TonmuHa CTEHKH JIEHTHI (MM) 0,2 0,16 0,14-0,15 0,15
IIpousBoaUTENBHOCTD 130 190 200 200
TEXHOJOTUYECKOHN JIMHUH,
HCIIOJIb3yEMOU NpHU
TIOJIY4E€HUH JIEHTHI (M/MUH)
VY nnuHeHue npu NpoYHOCTH Ha 9,5 HE U3MEP. 3,0 3,5
orpsiB 110 H (%)
VY anuHeHue npu NPpOYHOCTH HA | HE U3MEp. | He U3Mep. 7,0 12,0
otpsiB 130 H (%)
Jasnenue paspoisa (MI1a) 0,28 HE U3Mep. 0,36 0,29
TTnoTHOCTH (KI/M’) 959 965 963 965
Komuectso caxu (macc.%™) 2,6 1,2 1,2 2,1
OmHOPOJHOCTD HE U3MED. 10X ast 10X ast IPEBOCXOHAs
IIpenen rexyuectn (Mlla) HE HU3MeED. 26 27 27
IIpouHOCTb IIPU PACTSKEHUU B | HE U3MED. 21 27 23
MOMeHT paspbiBa (MI1a)
PacuerHoe ynnuHeHue npu HE U3Mep. 90 190 240
paspsise (%)

* Macc.% CaXXu pacCUMTBHIBAJIM IO OTHOLIEHUIO K OOIIeMy KOJMYECTBY MOJIUATHIEHOBOM

xommnosuiwn (100,0 Macc.%), ¥ 3HAUEHUST OTHOCATCS K KOJIMYECTBY CaXKH KaK TAKOBOM.

Ha ®wr. 1-3 nokazanel mMukpodororpaduu mnomnepedynnix cedenuii paspesa CII2(a),
CII2(b) u WII. CII2(a) u CII2(b) mnoka3bIBAIOT IUIOXOE paclpenesieHHe CakKd MpH
nepeMeluBaHuN, W SIBHO BUAHBI Oenbie obnactu. C npyroii croponsl, odpasen UII sisisercs
OJTHOPOZIHBIM M OUEBMJIHO XOpOIllee pacIipesie]IeHHe Caxu.

ITo cpaBrenuto ¢ CII1, TpyOwl, momydennbie w3 HWII, mMOKa3bIBAIOT MPEBOCXOIHBIC
MEXaHUYECKUe CBOWCTBA. Y UIMHeHHWe npu ucrbitanuu Ha otpeiB (110 H/15 mun) mns CII1
cocrasysieT 9,5%, npu s3tom UII nokaseiBaer yanunenue 3,5%. [dasnenue paspsisa CII1 u U1
cpaBHUMBI, X0Ts TonuuHa creHku CII1 cocrasnser 0,2 mm, a tommuna crenku UII cocrasnsier

0,15 mm. D10 nemoHcTpupyet, uto M1 nokaspiBaeT NpeBOCXOIHbIE MEXAHUYECKUE CBOMCTBA IO
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cpaBHeHnto ¢ CII1, 4To nmenmaeT BO3MOXKHBIM IOJy4eHHE OOJNee TOHKMX CTEHOK B JIEHTaX
KareJbHOrO OPOLIEHUS] C COXPAHEHUEM TIPH 3TOM MEXAHUYECKUX CBOMCTB.

HUII noka3piBaeT MpeBOCXOAHbIE ONHOPOJHOCTh U PACHPEETIEHUE CAXKU MO CPABHEHUIO
CO CpaBHHUTEJbHBIMU TMPUMEpPaMH, YTO MPUBOAUT K YIJIYULIEHHOH 00pabaTbiBAEMOCTH H
croiikoctd Kk Y® wmsnydenuro. C apyrodi CTOpoHbl, BbicOoKas IuiotHocTh MIT mpuBomgut k
MPEBOCXOAHBIM MEXAHUYCCKUM CBOMCTBAM JIEHT KaIlEJIbHOTO OpOLICHUA, YTO O6CCHC‘{I/IB3.6T
0ojiee TOHKHME CTEHKH C COXPaHEHHEM TIPU OTOM VAOBJIETBOPUTEIHHOH MEXaHUYECKOM
xapakTepucTuku JieHT. [Ipumep no uzodperenuro MIT Takum o0pa3om MOKa3bIBAET YIYUIIEHHYIO
OIHOPOJHOCTh M MEXAaHWYECKHE CBOMCTBA MO CPABHEHUIO CO CPABHUTEIbHBIMH TNPUMEPAMHU
MPEIIIECTBYIOIIEr0 YPOBHS TEXHUKH W JOCTH)KeHHe Xopomed o0pabaTbiBaeMOCTH MpH

MOJTy4YeHUH TPYO.



DOOPMVIJIA NU30BPETEHHA

1. I'panysiel, comepskaliie moJM3TUICHOBYIO KOMIIO3HUIIHIO, BKITFOYAIO YO
a) no MeHbiueii mepe 60,0 macc.% MyJNbTUMOAAIBHOIO 3TUJIIEHOBOrO mHojumepa (a),
ucxonst u3 obmeit Maccol, 100,0 macc.%, TOTUITHIIEHOBOH KOMIIO3HUIIMH, U
b) ot 0,5 mo 13,0 macc.% nponykra (b) u3 caxu, ucxoas u3 odmeii maccol, 100,0 macc.%,
MOJIUA TUJICHOBOW KOMITO3HUIINH,
i€ TOJUITUIICHOBAsI KOMITO3ULIUS UMEET
i) TIITP; cornacuo ISO 1133, wnarpyska 2,16 kr, ot 0,2 1o 0,3 r/10 muH, u

ii) mroTHOCTH, H3MepeHHyHo cornacHo ASTM D792, o meHbmeii Mepe 959 kr/m.

2. I'panyfipl O 1.1, B KOTOPBIX MOTUSTHICHOBAS KOMITO3HLIUS HMECT

a) ITTPs cornacuo ISO 1133, narpyska S kr, ot 0,5 no 1,5 r/10 mMuH, w/unu

b) I1TP;; cornacuo ISO 1133, nHarpyska 21,6 kr, ot 20 no 35 r/10 muH, u/unu

c) OIIT;y, cormacuo ISO 1133, narpyska 21,6 kr/narpyska 2,16 kr, or 100 mo
140 r/10 muH.

3. I'panynel o n.1 unu .2, B KOTOPBIX MOIUATHICHOBAS KOMITO3HLIHS HMEET

a) Mo,0s pawe 1O MeHbIIeH Mepe 51000 Ila‘c, u/unn

b) ITPC; 7210 o1 30 o 50, w/unu

¢) pa3dyxaHue >KCTPYAHUPYEMOro MOTOKA MpPH 190°C u Harpyske 2,16 kr, mo mMeHbLIel

mepe 1,25.

4. I'panyJsibl 0 JIF0OOMY U3 M1 1-3, B KOTOPBIX MOJUITHUIEHOBAST KOMITIO3ULIUS UMEET

a) HaNpsDKEHUE MPH PACTSHKEHUHU MPH MpereNie TeKy4ecTH, u3MepeHHoe coriacHo ISO
527-2, no menbueii mepe 28 Mlla, w/unu

b) paspymaroinee HampspkeHHe, m3MepeHHoe coryacHo ISO 527-2, mo MmeHbined mepe
28 MIla, w/unu

C) YIUIMHEHHE MIPH pa3pbiBe, H3MepeHHoe cornmacHo ISO 527-2, mo mensbiueit mepe 800%.

5. I'panyiiel o mobomMy u3 1. 1-4, B KOTOPBIX MYJIbTHMOAATBHBIN STHJIEHOBBIH MTOJIUMED
(a) mmeer

a) IUIOTHOCTb, M3MepeHHyIo cormacao ASTM D792, or 950 no 965 kr/v’, w/nim

b) IITP; cormacuo ISO 1133, narpyska 2,16 kr, ot 0,2 10 0,3 r/10 mun, w/umm

¢) ITTPs cornacuo ISO 1133, Harpyska 5 kr, ot 0,5 no 1,5 r/10 muH, w/unu



d) ITTP,, cornmacuo ISO 1133, Harpy3ka 21,6 kr, ot 20 go 35 1/10 mun, w/nnu
e) OIITy;, cormacuo ISO 1133, narpyska 21,6 kr/marpyska 2,16 kr, ot 90 no
130 r/10 muH.

6. I'panyiiel mo moOomy 13 1. 1-5, B koTopbix mpoaykT (b) U3 caku npeacTasisieT coOok
Ca)Ky KaK TaKOBYIO MJIM MAaTOYHYIO CMECh CaKH, CONEPIKALIYIO CAXKy M MOJUMEP-HOCHUTENb UJIH

MOJIMMEPBbI-HOCUTEIIN.

7. I'panynibl o iroOoMy 13 M1t 1-6, B KOTOPBIX MPOoAYKT (b) U3 ca)u MpeacTaBisieT coOoit
Caky Kak TaKOBYIO, T.€. UHUCTYIO Caxy, U INPUCYTCTBYET B IOJUITUJIEHOBON KOMIIO3ULIUU B
kommuectBe oT 0,5 mo 10,0 macc.%, mpenmoururensHo ot 0,5 mo 5,0 macc.% u Hambonee
npennoututesibio ot 1,0 mo 4,0 macc.%, ucxoms w3 obmeit macce, 100,0 wmacc.%,
NOJM3 THJIEHOBOH KOMITO3HMLIMH, WM MPOAYKT (b) U3 Caku MpeACTaBisieT COOOH MaTOUYHYIO CMECh
Cakd U NPUCYTCTBYET B MOJUAITHIIEHOBON KOMMoO3uLMHU B konudectse oT 0,5 no 10,0 macc.%,
npennoututesibHo oT 0,5 mo 8,0 macc.% u Hanbonee mpenmnoururenbHo ot 0,5 mo 7,0 mace. %,

ucxons u3 obuiei maccol, 100,0 macc.%, MOMUITHIEHOBON KOMIIO3ULIMH.

8. Tpyba nnu cucrema Tpy0, comepskaiasi rpaHyJibl 1o Jodomy u3 mi. 1-7.

9. Tpyba mnu cucrema Tpyo mo m.8, rme Tpyba mmm cucrema TpyO sBisieTcst TpyOoi

KaIeJIbHOrO OPOIIEHHUS WIIA CUCTEMOMN TPyO KareabHOTrO OPOLIEHHUSI.

10. Tpyba wnu cucrema Tpyd mo m.8 wmu 1.9, rme Tpyba miu cucrema TpyO mMeeT

TOJIIMHY CTeHKU MeHee 0,4 MM, peanoYTuTesbHo MeHee 0,2 Mm.

11. Tpyba umm cucrema Tpyd mo mobomy mu3 nm.8-10, roe Tpyda mim cucrema Tpyo

UMeeT TONLINHY CTeHKH MeHee 0,2 MM U aaBiieHne paspbia 6oree 0,26 MITa.

12. Criocob mony4denwust TPyObI WJIH CUCTEMBI TPYO, BKITIOYAIOIIUN CTaIUH !

a) MPeNOoCTaBJIEHNE TPaHy.JI 1Mo JIodoMy 13 mir. 1-7,

b) skcTpynupoBaHue rpaHyJi cTaaud (a), Ipu KOTOPOM TeMITepaTypHbINA MPO(UITb BIJIOThH
no 270°C NOJIEPKUBAIOT 110 BCEH IJIMHE 3KCTPyAepa, YTOOBI MONYyUUTh TPYOy HMIIM CHUCTEMY

TpyO, 1



¢) cHaOkeHue TPyObI WK CUCTEMBI TPYO, monyueHHo! Ha craauu (b), OTBEPCTHIMHU IS

OpOLIEHHSI.

13. Cnoco®6 mo m.12, B KOTOPOM MNpPOU3BOAUTENBHOCTh TEXHOJOTMYECKOW JIMHUH

cocrasiisieT oT 190 1o 280 M/MuH.

14. Cnoco6 mo m.12 wmu m.13, B KOTOPOM TpaHyJbl CTaauH (a) MOJY4aroT MyTeM
MIPUTOTOBJICHHSI CMECH MYJIBTUMOJIAIBHOTO STUJICHOBOTO nosimMepa (a) u nponykra (b) u3 caxwu

npu TemmepaTypHOM npoduie Brioth 10 270°C.

15. Cnoco6 no 1m.14, B KOTOPOM MyJIBTUMOJAJIBHBIN STHJIEHOBBIH MONUMeEp (a) MOMy4aroT
nyTeM

1) moNMMMepU3aLuy STHJIEHA ¢ 00pa30BaHNEM HU3KOMOJIEKYJSIPHOTO KOMIIOHEHTa (A), 1

1) moIMMepHu3alMK STUIIEHA M, BO3MOXKHO, IO MeHblled mepe omHoro C3-20 anbda-
oJe(THOBOTO COMOHOMEpa B NPUCYTCTBHHM KOMITIOHEHTa (A), MOJy4eHHOro Ha craguu (1), €
o0pa3zoBaHNEM BBICOKOMOJIEKYJIIPHOTO KOMITIOHeHTa (B), u

111) mepeMeLIMBaHus NPOAYKTA, OIYYEHHOrO Ha cTaanH (ii), C MOJyuYeHHEeM I'PaHy.L.
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