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APMHNPOBAHHA ITOJIMMEPHA X1 KOMITO3HULIMA

Hacrosimmee wn300peTeHne OTHOCHTCS K apPMHUPOBAHHONH MOJUMEPHONH KOMIIO3MLINH,
comepskauieit noyunpomnwieH (PP), monsprbsii MogudunmpoBanssiii noyumnpomwieH (PMP) u
yraeponHelie BonokHa (CF). JlomonHUTENpHO, HACTOSIEe N300pETEHNE OTHOCUTCS K H3JEINHIO,
cozepxKaleMy apMUPOBAHHYHO MOJIUMMEPHY0 KOMIIO3ULUIO.

ApMHUpOBaHHBIE MOJUMEpPHbIE KOMMO3MLMM HMEIT IIUPOKoe mpuMeHeHue. OpHako
JOTMOJTHUTENBHO K TPeOOBAHMAM MEXAaHHMUYECKUX M ONTUYECKHX CBOWCTB, TAaKXKe BaKHBIM
TpeOOBaHUEM AJIs1 MHOXKECTBA TNPUMEHEHHH sBysieTcs Majasi Macca. Kak mpaBuiio, cymecTByeT
ZIB€ BO3MOKHOCTH YJIOBJIETBOPEHUsI 3THX TpeOOBaHUH, a UMEHHO, JUOO CHIXEHHE IUIOTHOCTU
Mmarepuaa, Jubo yBeJIUYeHHEe KEeCTKOCTH MaTepuana. OTHOCHUTENIBHO YBEJIUYEHHUS KECTKOCTH,
TO OHO, KaK MPaBUJIO, JOCTUraeTCsl 10OaBIEHUEM BOJIOKOH B ITOJIUMEP B KAYECTBE apMHPYIOLIErO
matepuana. Hampumep, B KadecTBe apMHUPYIOIIEr0 MaTepuana ILIUPOKO HCIHOJIB3YHOT
CTEKJIOBOJIOKHO, B BUJAY €r0 XOpOLIeH TEXHOJOTMYHOCTH, MPEBOCXOAHBIX CBOWCTB M HU3KOU
LeHbl. Takke, XOpOLIO U3BECTHBI B KAUE€CTBE apMUPYIOLIErO MaTepuana yriepogHble BOJOKHA B
BUJIy UX HU3KOH IUVIOTHOCTH B KOMOMHAIIMHU C BBICOKOH JKeCTKOCThIO. TeM He MeHee, noOaBieHue
BOJIOKOH B KadeCTBE apMHPYIOIIEro MaTepuaa, Kak MPaBUJIO, B pPe3yJbTaTe NPUBOJUT K
o0mmeMy yBEeNUUEHHIO IUIOTHOCTH M, CJI€AOBATENBHO, K YXYALICHHIO ONTHYECKUX CBOMCTB,
TakKuM 00pa3oM, JOBOJILHO CJIOXKHO MOJYYHTh MaTepHall ¢ JOCTATOYHO MajIOH MacCOi C XOpOLIO
cOaTaHCUPOBAHHBIMU MEXAHHYECKUMH M OINTHYECKUMH CBOWCTBAMH. J{OMOJHUTENBHO, IS
NoBbIIEHUsT  3(P(HEKTUBHOCTH TMOCHENYIOIEH TEXHOJOrMYecKoH OOpaboTKU KeJaTebHO
CHU3UTD BA3KOCTb U JaBJICHHE BIIPBICKA APMUPOBAHHON MOJMMEPHON KOMITO3ULUH.

B EP3095819 onuchIBatOTCA KOMITO3ULMHU, TAKXKE COAEPIKAIINE YTJIEPOAHBIE BOJIOKHA, HO
OHM HE€ HMEIT JOCTATOYHO HU3KOrO MOAyJs ynpyroctu npu pactsbkeHuu. B EP 3095818
OMMCHIBAETCS KOMIIO3UT C YIJIEPOAHBIM BOJIOKHOM C OrpPaHHYEHHOM CKOPOCTBIO TEuUeHUsl
pacriaBa M OTrpaHUYEHHBIM OallaHCOM yJIapHas MPOYHOCTh-kecTkocTh. B EP3095820
OIMUCBIBAIOTCS COAEPIKALIUE YIIIEPOIHOE BOJIOKHO KOMIIO3ULUM C OTPAHUYEHHBIM OallaHCOM
yaapHasi MPOYHOCTh — OTHOCHTEJBbHOE YIUIMHEHHE K MOMeHTy pa3peiBa. B US2012/0238688
TaKXe ONMKCBIBAIOTCS COMEPKALIME YIVIEPOAHOE BOJIOKHO KOMIIO3ULIMU.

CoOTBETCTBEHHO, B MPOMBIILIEHHOCTH NPONIOJDKAET CYLIECTBOBATh NMOTPEOHOCTH B
KOMITIO3UTHOM MaTepuaje, OTBEYAIOLIeM CTPOTUM TpeOOBaHUSAM XOpOoUIO cOATaHCHPOBAHHBIX
MEXaHUYECKUX M ONTUYECKUX CBOWMCTB, B YaCTHOCTH >KE€CTKOCTM U YyAAapHOM NPOYHOCTH C
YMEHBIIEHHBIMH Je(eKTaMU TOBEPXHOCTH, KOTOPBIE TaKKe€ W3BECTHBI, KaK CJIEAbI IOTOKOB,
TUTPOBBIE TTOJIOCH! MM JINHAH TEUEHHs, IPU MAJIOH Macce B KOMOWHAIIMH C HU3KON BSI3KOCTBIO.

Texauuecknii pe3yjbTaT COCTOUT B NPHUMECHCHUU CHCI_II/I(I)I/ILIGCKOFO MOJIMIIPONUIICHA, B



KOMOWHALMH C TIOJIIPHBIM MOAN(DHUIIMPOBAHHBIM TIOJIUITPONHJIEHOM U YTJIEPOIHBIMU BOJOKHAMU
IUIl  AOCTIDKEHHSI XOpOIIO COAJaHCHPOBAHHBIX MEXAHMYECKHMX M ONTUYECKHX CBOWCTB, B
YACTHOCTH KECTKOCTH W YIApHOW MPOYHOCTHU C YMEHBIIEHHBIMH Je(eKTaMU MOBEPXHOCTH,
KOTOPBIE TaKK€ W3BECTHBI, KaK CJIEIbl MMOTOKOB, TUTPOBBIC MOJIOCHl WJIM JIMHUHM TEYSHHS TPU
MaJIoi Macce B KOMOMHAIINM C HU3KON BSI3KOCTBIO.

B nmepBomM acnekTe HacToslee M300PETEHHE OTHOCUTCS K IMOJUMEPHOH KOMITO3ULIUH
(PC), nmerormetii:

- ckopocTh TedeHus pacruiaBa MFR; (230 °C, 2,16 kr), kak M3MEpPEeHO COIJIACHO
ISO 1133, B npenenax ot 20 no 30 r/10 MmunyT,

- MOAYJb YIPYroCTH NpPH PACTSDKEHHH, Kak u3MepeHo corjacHo [SO 527-2) B
npenenax ot 8500 no 11500 Ml Ta,

- yaapHyto npoyHocts o Hlapnu, kak usmepeno cornacHo ISO 179-1eU:2000 npu
23 °C, B npenenax ot 30 1o 50 kJ{x/M* u

- OTHOCHUTENIbHOE Y UIMHEHHE K MOMEHTY pa3pbiBa, Kak u3MepeHo coriacHo [SO
527-2, B npenenax ot 2,0 no 5,0 % nomumepHoit komnozuuuu (PC), cogeprxarueii:

(a) ot 55 no 95 vacreit mo Macce komno3uuuu nojunpomnuieHa (PP);

(b)  or 2,5 no 10 yvacreit mo Macce MOJSIPHOTO MOAU(PUIIMPOBAHHOTO MOJIUIIPONIIIEHA
(PMP);

(©) ot 2,5 no 35 gacreii no macce yriepoaHbix BosiokoH (CF);

i€ 4aCTH MO MAcCce MPECTABIISIIOT YaCTH Mo o01el Macce coenrHenuii (a), (b) u (¢).

Kommnosunust nonumnponuieHa (PP) MoxkeT conepkaTh:

(a) nepBbIii romononumep nponmwiena (PPH-1);

u/unu

(b) BTOpOU romononumep npomwieHa (PPH-2);
15707001

() Tperuii romonoaumep npomwieHa (PPH-3);

e nepselid romonoauMep npomwieHa (PPH-1),

BTOpO# romononumep nponwieHa (PPH-2) u tpetuit romononumep npomnuiena (PPH-3)
OTJIMYAIOTCS IPYT OT JIpyra Mo cBoeH CkopocTH TeueHus pacmiasa MFR, (230°C, narpyska 2,16
KT).

TI'omomnonumep nporiena (HPP-1) moxker uMmerh ckopocTh TeueHus: paciuiaBa MFR,
(230 °C, 2,16 xr), kak u3mepeno cornmacHo ISO 1133, B mpenenax ot 1,0 go 45 /10 MuHyT.

I'omononmumep npormieHa (HPP-2) moker mmers ckopocts Teuenus: pacriasa MFRo
(230 °C, 2,16 xr), xak u3mepeHo corsacHo ISO 1133, B mpenenax ot 50 no 190 r/10 munyT.

I'omomnonumep nporiena (HPP-3) moxker uMmerh ckopocTh TeueHus: paciuiaBa MFR,



(230 °C, 2,16 kr), xak m3mepeno corsacHo ISO 1133, B npenenax ot 200 no 800 r/10 MUHYT.

B opmHOM BapmaHTe OCYIIECTBIIEHHsS] HACTOSIIIETO HW300pETEHHs  KOMITO3HLIHS
nojunponuiena (PP) moxer conepxars:

(al) ot 2,5 no 22,5 gacreit no macce romononuMmepa nporunena (HPP-1);

(a2) ot 55 mo 95 yacreit mo macce romononuMmepa npormiena (HPP-2); u

(a3) ot 2,5 no 22,5 gacreit no Macce romononuMmepa nporunena (HPP-3);

yacTu 1o o01ei macce coennnenuii (al), (a2) u (a3).

Komnosnums  nmomunpormmnena  (PP)  Moxer — JOMONHUTENBHO  COAEpIKaTh
HeymnopsiioueHHbIN cononumep stuineHa (RPE).

B opHOM BapmaHTe OCYLIECTBIIEHHS HACTOSIIIErO H300pETeHHs]  KOMITO3ULIMS
nonunponuiena (PP) moxer conepxars:

(bl) ot 6 no 19 yacreii no macce romomnonumepa npomnuiexHa (HPP-1);

(b2) ot 43 no 85 yacreit no macce romononauMepa nponuiena (HPP-2);

(b3) ot 6 no 19 yacreii no macce romononumepa nponuwiesa (HPP-3); u

(b4) ot 6 no 19 ywacreii o Macce HeynopsiioueHHOTro conoymepa stuieHa (RPE);

yactu 1o obiei macce coenunenuii (b1l), (b2), (b3) u (b4).

Komnozunus noymunponmwieHa (PP) MoxkeT NOMOMHHUTENBHO comepskaTrh rerepodasHblil
cononumep nponmiena (HECO).

B opmHOM BapuaHTe OCYLIECTBJIEHHS] HACTOSINErO H300pETeHHs]  KOMITO3HLIHS
nojunponuiena (PP) moxer conepxars:

(c1) ot 5 ngo 25 yacreili mo macce romomnonumepa npomnwieHa (HPP-1);

(c2) ot 15 no 50 yacreit no macce romonoumMepa nponmiena (HPP-2);

(c3) ot 5 pgo 25 yacreii mo macce romomnonumepa npomwieHa (HPP-3); u

(c4) ot 20 no 60 ygacreit mo macce rerepodasnoro cononumepa npomuiera (HECO);

yactu 1o obiei macce coenunaenuii (b1), (b2), (b3) u (b4).

IMonmumepnas komnosuwus (PC) moxxer copepskate nonunpomnuieH (PP) B konmuecTse 1o
MeHbIIel Mepe 55 macc.% ot obmieit macchl mouMepHoU kommnosunuu (PC).

IMomumepnas xomnosuiusi (PC) moxer comepKaThb MOJSIPHBIA MOTU(DHUIIMPOBAHHBIN
nojunporuiaen (PMP) B kxonmuectBe mo MeHbiued mepe 2,5 macc.% ot oOmeld Maccel
nonuMepHoi komnosutuu (PC).

IMonmumepnas xommnosuims (PC) moxker comepkate momumepHyro komnosuuuio (PC),
comepskamyro yrieponaHsie BoiokHa (CF) B konudectBe mo MeHblnei mepe 2,5 macc.% ot
o0rmeli maccol nonumepHon komnosuun (PC).

IMonmumepnas komnozunust (PC) moxer conepkarbs nonunpomnwieH (PP) u monspHbIit

mMoauduuuposanHelii nomunpornuieH (PMP), cocrapisiromue B KOIUYECTBE 1O MEHBIIEH Mepe



57,5 wmacc.%, TpenrnodTUTePHO B KOJUYECTBE IO MeEHbIned wMepe 66 wmacc.%, Oonee
NPEANOYTUTENILHO B KOJIMYECTBE 1O MeHbIIei Mepe 68 macc.%, eme Oojee mpennoYTHTENbHO B
KOJINYECTBE 10 MeHbLIeH Mepe 75 macc.% ot obuiei Maccsl nmomuMepHoit kommnoszuuuu (PC).

IMonmumepnas kommno3unusa (PC) moxer comepxare nojumporwieH (PP), monspabrit
momuduuuposannelii nonunporuieH (PMP) u yraneponssie BonokHa (CF) B xomuuecTBe 1o
MeHbuiel mepe 60 macc.%, MpeanouTUTENbHO B KOJMYECTBE MO MeHblieid mepe 71 macc.%,
Oomee mNpenmouYTHTENIBPHO B KOJMYECTBE IO MeHbIned wmepe 79 wmacc.%, eme Oonee
MPEINOYTUTENBHO B KOJIMYECTBE MO MeHbIIel mepe 89 macc.% oT obmel MacChl MOJMMEPHOU
komnozuiun (PC).

ITonumepnas komnosuuys (PC) MOXXeT JONOJHUTENBHO UMETh:

(a) MIPOYHOCTb MPU PACTSLKEHUH, Kak u3MepeHo corjacHo ISO 527-2, mo MeHbluen
mepe 60 Mlla

u/unu

(b)  momynb ympyroctu npu usrude, kak usmepeHo corjacuo ISO 178, mo meHbluei
mepe 5000 MITa.

B onHOM BapuaHTe OCYLIECTBJICHUS HACTOSIIETrO N300PETeHNs TOJMMEPHAsT KOMIIO3ULHS
(PC) He conepxut:

(a) Kakue-Tudo Ipyrue BOJOKHA MOMHUMO yriiepoaHbix BoyiokoH (CF);

u/vm

(b)  xakue-nmubo napyrue BosioKHa noMumo mnomunporwiena (PP) um momspHoro
MonupULUPOBaHHOTO nojunpornieHa (PMP).

B oxgHOM BapuaHTe OCYLIECTBICHHS HACTOSIIErO H300PETEHHUs OJUMEPHAst KOMITO3ULIUS
(PC) He comepkuT Kakue-mud0 Ipyrue MoJuMepbl MOMUMO romonoinmepa npornuiesa (HPP-1),
romonosmmepa npormuieHa (HPP-2) u romononumepa nponmnena (HPP-3).

B oxgHOM BapuaHTe OCYLIECTBIEHHS HACTOSIIETO H300PETEHUsI MTOJUMEPHAsi KOMITO3ULIUS
(PC) He comepkuT Kakue-muo0 Ipyrue MoJuMepsl MOMUMO roMonoinMepa npomuiesa (HPP-1),
romonoyumepa npommieHa (HPP-2), romononumepa npormmnena (HPP-3) u snmacromepHOro
cononumepa (E).

B oxgHOM BapuaHTe OCYLIECTBIEHHS HACTOSIIETO H300PETEHUsI MTOJUMEPHAsi KOMITO3ULIUS
(PC) He comepkuT Kakue-muO0 Ipyrue MmoJuMepsl MOMUMO roMonoinMepa npornuiesa (HPP-1),
romononumepa mnpomwieHa (HPP-2), romononumepa mpormnena (HPP-3) u rerepodaszHoro
cononumepa nporuiena (HECO).

Bo BTOpOoM acmekre Hacrosimee H300peTeHHE OTHOCHUTCS K HU3IENHI0, COIep KalemMy

nosmMepHyto komno3uiuio (PC) mo nmepBoMy acmeKkTy HACTOSIIETO U300pETeHMUSL.



IMonmumepnas kommnozunus (PC)

Hacrosimee m3obperenne otHocutcst k monumepHoit kommosunuu (PC), comepskarmeit
komnozuuuio nonunponuiena (PP), momsipueni monudunuposanssii noyunponmwieH (PMP) u
yraeponHbie BosnokHa (CF).

ITonumepnas xomnozunys (PC) MmoxxeT copepikats:

(a) komnozunuio nonunpornuieHa (PP) B mpenenax ot 55 mo 95 wacreit mo macce,
NPEANOYTUTENbHO B Tpenenax oT 63 mo 92 yacreld mo macce, Ooyiee MPEANOUTHTENBHO B
npexnenax ot 65 1o 87 yactu 1o macce,

u/vunm

(b)  momspHbIi MoguduuupoBanHbIi nonunpomuwieH (PMP) B npenenax or 2,5 no 10
yacTeli MO Macce, MPEeANnoYTHTENbHO B mpenenax or 3,0 mo 7,0 uacteit mo macce, Oonee
MPEANOYTUTENBHO B nipenenax ot 3,0 no 6,0 gacreli no Macce,

u/unu

(c)  yraepomubie BojokHa (CF) B mpemenax or 2,5 mo 35 wacrteid mo macce,
HpeAnoYTUTENbHO B mpeaenax or 5,0 no 30 wacteld mo macce, Ooyiee MPEANOYTUTENHHO B
npenenax ot 10 go 29 gacreit no macce,

yactu mo obwell macce mnonunpornmwieHa (PP), momspHoro wmoauduuupoBaHHOrO
nojunponuiesa (PMP) u yrnepoausix BosiokoH (CF).

B ogHOM BapuaHTe OCYyLIECTBIEHHS HACTOSIIETO H300PETEHUs! MOJUMEPHAsT KOMITO3ULIUS
(PC) comepxxur nojgunporuieH (PP) B mpemenax ot 55 mo 95 wactedt mo macce, MOJSPHBIN
momuduumuposanneiii nojunponmwiedH (PMP) B npemenax ot 2,5 mo 10 wacreéi mo macce u
yrneponnsie BoiokHa (CF) B mpenenax ot 2,5 no 35 yacreii mo mMacce;

gactu 1o o0mei Macce mnojunponwieHa (PP), monspHoro moauduumupoBaHHOTO
nojunponuiesa (PMP) u yrnepoansix BosokoH (CF).

B opmHOM BapmaHTe OCYIIECTBJIEHHsS] HACTOSIIIErO H300PETEHHs]  KOMITO3HLIHS
nojunporuiena (PC) conepxxut nomunponunen (PP) B nmpenenax ot 63 no 92 yacreii no macce,
NOJISIPHBIA MomuduumpoBanHblid nmonunpornmwied (PMP) B npenenax ot 3,0 mo 7,0 gacreii mo
macce u yriepoansie BosiokHa (CF) B mpenenax ot 2,5 1o 35 yacreii mo macce;

yactu 1o o0mei Macce mnojunpommieHa (PP), monsprHoro momudunmpoBaHHOTO
nonunponuiesa (PMP) u yrneponssix BosokoH (CF).

B oxgHOM BapuaHTe OCYLIECTBIEHHS HACTOSIIETO H300PETEHUsI MTOJUMEPHAsi KOMITO3ULIUS
(PC) comepxur nomunpormieH (PP) B mpemenax ot 65 mo 87 wacteil mo macce, MOJSPHBIN
momuduuuposannelii noyunponwieH (PMP) B mpenenax ot 3,0 mo 6,0 gacreii mo macce u
yrneponnsie BoiokHa (CF) B mpenenax ot 5,0 no 30 yacreii mo macce;

yactu 1o oOmei ™acce mnojunpornmwieHa (PP), monspHoro moauduumupoBaHHOTO



nonunponuiesa (PMP) u yrnepoassix BosokoH (CF).

B oxgHOM BapuaHTe OCYLIECTBIEHHS HACTOSLIETO H300PETEHUS MOJUMEPHasi KOMITO3ULIUS
(PC) comepxur nomunpormiieH (PP) B mpemenax ot 65 mo 87 wacteil mo macce, MOJSPHBIN
momuduuuposannelii noyunpornmieH (PMP) B mpenenax ot 3,0 mo 6,0 wacreii mo macce u
yrieponnsie BosiokHa (CF) B mpenenax ot 10 no 29 gacreii nmo macce;

gacth mo obmell macce mnonunpormieHa (PP), momspHOro wmoamduumpoBaHHOTO
nonunpornuiena (PMP) u yrnepoassix BosokoH (CF).

B ogHOM BapuaHTe OCYLIECTBIEHHS HACTOSIIETO H300PETEHNUs MTOJUMEPHasi KOMITO3ULIUS
(PC) comepxur mnomunpormmien (PP) B mpememax ot 55 mo 95 wmacc.%, mnonspHBIN
monupuuuposanusiii moymmnponuiaes (PMP) B npenenax ot 2,5 no 10 macc.% u yriepogHbie
BosiokHa (CF) B mpenenax ot 2,5 no 35 macc.% ot oOmeil Macchl MOJUMEPHONH KOMITO3ULIUU
(PC).

B onHOM BapuaHTe OCYLIECTBJICHUS HACTOSIETrO H300PETeHUs MOJTMMEPHasi KOMITO3ULHS
(PC) comepxur nonunpormnern (PP) B mpemenmax or 63 nmo 92 wmacc.%, NOJSPHBINA
momudumrposanseii nomunponuieH (PMP) B npenenax ot 3,0 o 7,0 macc.% u yriepoaHbie
BosiokHa (CF) B mpenmenax ot 5,0 1o 30 macc.% oT oOuieil Macchl MOJUMEPHONW KOMITO3ULIMU
(PC).

B oxgHOM BapuaHTe OCYLIECTBIEHHS HACTOSIIETO H300PETEHUs! MOJUMEPHAsi KOMITO3ULIUS
(PC) comepxut mnomunporwien (PP) B mpemenax ot 65 mo 87 wmacc.%, mNONApHBIN
momudunmuposanneiii nommnponuieH (PMP) B npepenax ot 3,0 no 6,0 macc.% u yriepoaHbie
BosiokHa (CF) B mpenenax ot 10 mo 29 macc.% oT oOmeli Macchl MOJUMEPHONH KOMITO3HMLIUU
(PC).

IMonumepHass kommno3umusi Mo Hacrosimemy wu3obperenmo (PC) wumeeT IOBOJILHO
BBICOKYIO CKOPOCTb T€UEHHMsI PACIUIaBa JUIs CHIDKEHUS IABJICHHUS BO BPEMS MPOLIECCA JIUThSI MO
nasyneHneM. CooTBeTcTBeHHO, mnosuMmepHas komnosuuusi (PC) mmeer CKOpOCTh TeueHHs
pacmiaBa MFR; (230 °C, 2,16 xr), kak m3mepeno cornacHo [SO 1133, ot 20 o 30 /10 mMunyT.

Momumepnass xommnosunus (PC) mmeer Momynb ynpyrocTd MpU PaCTSDKEHUH, Kak
usMepeHo corjacHo ISO 527-2, B mpenenax ot 8500 go 11500 MITa.

IMomumepnass komnosunust (PC) MokeT MMeTh NPOYHOCTb MPH PACTSDKEHHH, Kak
usMepeHo corjacHo ISO 527-2, no mensbiueili mepe 60 MIla, npeanoyTUTENbHO MO MEHbIIEH
Mepe 80 MIIa, Takyro kak B npenenax ot 60 no 130 Mlla, npeanoururtensHo B npeaenax ot 80
no 115 MITa.

Ionmumepnas komnosuuus (PC) umeer ynapayro npounocts no Ilapmm, kak m3MepeHo
cornacto 1SO 179 1eU:2000 npu 23 °C, B npenenax ot 30 10 50 kJx/m>.

IMonumepnas komnosunus (PC) uMeer OTHOCUTENbHOE yJMHEHHE K MOMEHTY Pa3phIBa,



Kak usMepeHo coryacHo [SO 527-2, B nmpenenax ot 2,0 go 5,0 %.

IMonmumepnas komnosuiust (PC) mMoker MMeTh MOAYJb YNPYrocTH NpPU H3rHOe, Kak
usMepeHo cornacHo ISO 178, no menbiueii mepe 5000 Mlla, npeanodTUTENbPHO MO MEHbIIEH
mepe 6500 MITa, takoii kak B npexnenax ot 5000 no 11000 MlIla, npeanoYTUTENBHO B Mpeaenax
ot 6500 1o 9500 MITa.

ITonmumepnas komnoszuuus (PC) no HacTosmeMy H300pETEHHIO UMEET CKOPOCTb TEUEHHS
pacmiaBa MFR; (230 °C, 2,16 kr), kak u3mepeno corjiacHo ISO 1133, B mpenenax ot 20 mo 30
r/10 MHHYT, MOAYJb YHPYrOCTH IpPHU PACTSDKEHMH, Kak m3MepeHO coriacHo ISO 527-2, B
npenenax or 8500 mo 11500 Mlla, ynapryro npounocts no Illapmu, kak U3MEPEHO COIIacHO
ISO 179-1eU:2000 npu 23 °C, B npeaenax ot 30 1o 50 kJlk/M> U OTHOCHUTENLHOE Y TMHEHHUE K
MOMEHTY Pa3pbiBa, Kak usMepeHo coriacHo ISO 527-2, B npenenax ot 2,0 1o 5,0 %.

IToHsiTHO, YTO TMOJMMEpHAs KOMIIO3MLMS HMMEET TeMIIepaTypy TeIuioBoil aedopmarmu
(HDT), xak usmepeno coriacHo ISO 75-2, mo mensbmeir mepe 90 °C, mpennodTHUTENBHO IO
menblieln Mepe 120 °C, Gonee mpenmouruTenbHO no Menblieid Mepe 150 °C, Takyro Kak B
npezaenax ot 90 no 190 °C, npeanoururensbHo B npenenax ot 120 xo 170 °C.

IIpennoururensHo nonunponuieH (PP) mnpencraBisier TONBKO — MOJMIPOIMUIIEH,
npucyTcTByromuii B nonuMepHoit komnosuuuu (PC). B ogHOM BapuaHTe OCyLIeCTBIIEHUS
Hacrosimero wm3oOpereHus mnomunpornwieH (PP) mnpencraBiseT TONBKO —MOJUIPOINIIEH,
NPUCYTCTBYIOLUH B moniumepHoi komno3uuun (PC).

[IpennoyrurenbHO  MONSAPHBIA  MOOUGUIMPOBaHHBIM  momunpormiieH  (PMP)
NPEACTABJSIET TOJIbKO TOJSIPHBIH MOIU(UIIMPOBAHHBIA TMOJUMPONMIICH, MPUCYTCTBYIOLIUA B
nojumepHor kommnozurmu (PC). B onHOM BapuaHTe OCYLIECTBJIEHUS] HACTOSIIIErO H300pETEHHSI
NOJISIPHBIA  MoaupuUUpoBaHHbI noyunponwiedH (PMP) npencraBiser TOJNBKO MOJSPHBINA
MOIU(HUIMPOBAHHBINA NOJHUIPOITIIIEH, TPUCY TCTBYIOMUI B mosmmepHoi komnosuiun (PC).

B npeanodTuTensHOM BapHaHTE OCYINECTBIICHHUS] HACTOSIIIETO N300pEeTEeHHs OJMMepHast
xommnosuuus (PC) He conmepxut apyrue nmoiuMepbl noMuMo nosumnpornieHa (PP) i nonsipaoro
momudunuposanHoro mnomumnpornmieHa (PMP) B kommuectse, npesbimaromeMm 10 macc.%,
NPEANOYTUTENIbHO B KOJIMYECTBE, MpeBbIIAKOmeEeM S5 Mmacc.%, 0Oojee NpeAanodTUTENbHO B
KOJIMYECTBE, NpeBblImaromeM 2,5 macc.%, eme Ooyee MNPEONOYTUTENBHO B KOJHYECTBE,
npesbimaromem 0,8 macc.% ot obmeit maccsl momumepHoi komnosunuu (PC). B cnyuae, korna
MPUCYTCTBYET AOIOJHUTENIbHBIA MOJMMEp, TO TakOW IMOJMMEp, KaK IPaBHIJIO, MPEACTaBIsET
noJMMepHbIN Marepuan-Hocutens (PCM) st nodaBok.

IIpennournrensno  momunpormiieH (PP)  w momspHbIi  MOIU(HUIMPOBAHHBIN
nojunpornuieH (PMP) mpencraBiasioT TONBKO MOJIMMEPHI, MPUCYTCTBYIOLIME B MOJMMEPHOH

komnosuiun  (PC). B omHOM BapuaHTe OCYINECTBJCHHS HACTOSIMIETO HM300peTeHus



nojunporuieH (PP) u nonspuenii moguduumposanssiii nonunpormies (PMP) npexncrasisitor
TOJIBKO TTOJIMMEPBI, TPUCYTCTBYOIUE B ouMepHoi kommnozumn (PC).

IIpennournrensuo yriaeponnsle BosokHa (CF) mnpencTaBnsiiOT TOJNBKO BOJIOKHA,
npucytcTByromue B nonmuMmepHoi komnosuiuu (PC). B omHOM BapmwaHTe OCYyLIECTBICHHUS
Hacrosimero n3ooperenus nonumepHas komnosunus (PC) He comep>KUT BOJIOKHA, BHIOpAHHBIE
U3 IPYTIIbI, COCTOSIIEN U3 CTEKJIOBOJIOKHA, METAIUINYECKUX BOJIOKOH, KEPAMUYECKHX BOJIOKOH U
uX cMecel. B OmHOM BapHaHTe OCYLIECTBJIEHHS HACTOSINEro H300peTeHHs] NOIMMEpHas
xomnosuuus (PC) He conepkKuT BOJIOKHA, MONyYeHHbIE U3 HEOPIraHUYECKOT0 MaTeprana.

CrnenoBarenbHO, B MNPENNOYTHTENIBHOM BapuUaHTE OCYIIECTBJIEHHS  HACTOSIIETO
n3o0perenust nonuMepHas komnoszuuust (PC) cocroutr u3 nomunpornunena (PP), momsipHoro
monupuuuposanHoro nojunponmieHa (PMP) u yrnepongusix BosiokoH (CF). Onnako, MOHSATHO,
YTO 5TO HE HCKJIIOYAeT CUTyalHH, e NPUCYTCTBYIOT mobaBku (AD), kak Oynmer ommcaso
noApoOHO HUXKeE.

IMomumepnas komnosunust (PC) npennodTuTensHO COAEPIKUT alib(a-HyKIeHpyroIuil
areHT, kak 4actb no0aBok (AD). Eme Oonee mnpeamouTHUTENbHO HaCTosiee H300peTeHHe
CcBOOOAHO OT OeTa-HyKJIeHpyrIIuX areHToB. Hykieupyromuid areHT NpeanodYTUTEbHO
BBIOMPAIOT U3 TPYIIIbI, COCTOSILIEH U3

(1) COJMM MOHOKAapOOHOBBIX KHCJIOT U TOJUKApOOHOBBIX KHUCIIOT, HarpuMep,
OeH30aTa HATPUs UM TPETOY THIIOEH30aTa ATFOMUHUS U

(i)  mubemsmnupencopbura (Hampumep, 1,3 : 2,4 nubensumunencopobur) u Ci-Cs-
AJTKUJI- 3aMELIeHHbIX TIPOM3BOIHBIX nubeH3mmaeHcopouTa, TaKUX KaK
METHITUOSH3MITHIECHCOPOUT, ATUIAHOSH3UITUASHCOPOUT WM JAUMETUIIMOSH3UITHASHCOPOUT
(marmpumep, 1,3 : 2,4 nu(MeTHnOSH3WIUIEH) COPOUT), WIM HOHUT-3aMEIICHHBIX MPOU3BOIHBIX,
Takux Kak 1,23, - tpuneokcu-4,6:5,7-6uc-O-[ (4-nponwideHu)METUIIEH |-HOHUT, U

(iii) coneit muapupos pochopHOI KHCIOTHI, Hanpumep, Hatpus 2,2'-meTreHouc (4, 6,-
mu-tper- Oytundenun) Qocdara wnm amOMUHHA-THAPOKCH-O0mC[2,2'-MeTHneH-0nc(4,6-nu-t-
oytundenmn)docdara] u

(Iv)  BHUHWJILMKJIOQJIKAHOBOTO MOJHMEPa M BHHHUJIAJIKAHOBOTO MojuMepa (Kak OMHCaHO
Oosee neTanbHO HUXKE), U

(v)  ux cMmeceil.

Takne noOaBKM M HYKJIEHPYIOIIHE AreHThl, KaK MPABUJIO, KOMMEPUYECKH IOCTYITHBI H
onucanbl, HaripuMep, B «Plastic Additives Handbook», Sth edition, 2001 of Hans Zweifel.

Haubonee mnpeamodrutrensHo — anb(a-HYKICHPYIOIIUH  areHT  SIBJSIETCS  YacThIO
nojunporuiena (PP) u, cnemosarensHO, momumepHoi komnosuuuu (PC). CooTBeTcTBEHHO,

comepkanue anba-Hykienpyomero areHta B nojunpommwieHe (PP) mnpeamournrensHO



coctaByisier BIUIOTH a0 5,0 wmacc.% or obmeli wmaccel nomunpormuieHa (PP). B
MPEINOYTUTEIbHOM BapUAHTe OCYINECTBIICHHs HAacTosimero usobperenus, nomunponuieH (PP)
cogepxutr He Oonee uem 3000 ynM, Oonee mpemmoururensHo or 1 mo 2000 ynM anbda-
HYKJICUPYIOIIEr0 AareHta, B YaCTHOCTH BbIOPaHHBIM W3 TPYIIbL, COCTOSIIEH U3
mubensmwinaencopobura (Hanpumep, 1,3 : 24 mubensmnupencopdbut) u Ci-Cg-amkui-
3aMEIIeHHBIX MPOM3BOAHBIX TUOCH3WIMACHCOPOUTA, TAaKUX KaK METHIIUOCH3MWIUIACHCOPOUT,
STUNAMOSH3WINACHCOPOUT miM  nuMmeTunaudeHsunuaeHcopour (mampumep, 1,3 : 2.4
au(MeTHIOCH3WIHIEH) COpPOWT), WJIM HOHUT-3aMEIEeHHBbIX MPOW3BOAHBIX, Takux Kak 1,23, -
Tpuaeokcu-4,6:5,7-6uc-O-[(4-nponmideHus ) MeTHIIeH | -HOHUT, BUHWILHUKJIOATKAHOBOTO
MOJINMepa, BUHUJIAJIKAHOBOT'O TIOJIIMEpa U UX CMECEH.

B  mpenmoutuTenbHOM =~ BapuaHTE  OCYINECTBJICHHS  HACTOSLIETO  HM300pEeTeHHS

nojgunporunen (PP) wu, cnenosarenbHo, mnonumepHass kommnosuuus (PC)  comepxur

)
BUHUWJILIMKJIOANKAHOBBINA, TakoW Kak BHHWINMKIOrekcaHoBelii (VCH), mnonumep w/uimm
BUHUJIAJKAHOBBINA MOJIUMEP, B Ka4eCTBE alib(a-HYKJIECUPYIOIIEero areHta. [IpeanoYTuTenbHo B
TAKOM BapHaHTEe OCYLIECTBJICHHs HACTosLIero un3odperenus nojmmnponwieH (PP) comepskut
BUHUWJILIMKJIOANKAHOBBIA, TakoW Kak BHHWINMKIOrekcaHoBelii (VCH), mnonumep w/umm
BUHIJIAJIKAHOBBIN MMOJIMMED, NPEAIIOYTUTENBHO BUHMIILMKIOreKcanoBbIi (VCH).

[IpennoururensHO BUHWJILIMKJIOATKAHOBBIN HoJIuMep MPENCTaBIISAET
BuHmuukiorekcanoseii  (VCH) momumep, kortopeiii BBOmAT B mnonunporuieH (PP) wm,
cienoBaTeNbHO, B mojuMepHyro kommosuiuio (PC) mpu ucnonbzoBanuu BNT TexHomOrHH.
Bonee mpeamoyYTUTENHPHO B TAKOM MPEANOYTHTEILHOM BAapUAHTE OCYIIECTBJIEHUS HACTOSIIETO
U300peTeHns]  KOJUYECTBO BHHUJIIMKIIOATKAHOBOIO, TaKOrO KaK BHHIJIIMKJIOT€KCAHOBBIN
(VCH) MOJIUMEpP, W/WJIM  BUHWJIAJKAHOBOIO TMOJNUMeEpa, Oojiee  MPEANOYTUTETHHO
BuHmILukiIorekcanosoro (VCH) momumepa B monunponuiene (PP) cocrasisier He Oonee yem
500 gnM, Oonee mpeanoututenbHo OT 1 1o 200 yHM, Hauboee MpeanodTuTebHO oT 5 10 100
YHM, W KOJIMYECTBO BUHIILUKIOAIKAHOBOTO, TAKOro Kak BUHMIIUKIOrekcaHoBbii (VCH)
MOJIUMED, u/vnu BUHUJIAJIKAHOBOTO MOJIUMEPA, Oonee MPEATIOYTHTETHHO
BuHMILukiIorekcanosoro (VCH) momumepa B monunpornuiene (PP) cocrasisier He Oonee yem
500 gynM, Oonee mpeanoututenbHo OT 1 10 200 yaM, Hauboee mpeanouTuTeTbHO oT 5 10 100
yHM. COOTBETCTBEHHO, CIIEIOBATEIbHO, MPEANOYTUTEIbHO momumepHas kommosuiws (PC)
comep:xkut He Oonee yem 500 unMm, Oonee mpenmourutespHO oT 0,1 mo 200 yHM, Hambonee
npeanourutensbHo ot 0,2 mo 100 yHMm BUHMILUKIOAJIKAHOBOrO, TakKOro Kak
BuHMUIIMKIOreKcaHoBbid (VCH) monumepa.

OtHocutenpbHo BNT-TexHONOrMM cChUIKAa AENaeTcsi Ha MEKAyHapOJHble MaTEHTHbIE

3asaBku WO 99/24478, WO 99/24479 u B ywactanoctu WO 00/68315. CoryacHO 3TOM TEXHOJIOIHU
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KaTaJIMTHYECKasi CHCTEMa, MPEeANOYTHTENbHO mnpokaranm3arop Llurmepa-Harra, moker ObITh
MOIU(PHUIMPOBAHA NOJMMEPH3aLNell BUHUIIOBBIM COCTMHEHNEM B MIPUCYTCTBUH KaTAJIUTUIECKOM
CHCTEMBI, COAEp’Kallel, B YacTHOCTH, crneuuduueckuii mnpokaramusarop Llurnepa-Harra,

BHEIIHUI TOHOP U COKATaJIN3aTop, I'7le BUHWJIOBOE COETUHEHNE UMeeT (popmyry:

CH,=CH-CHR’R*

rae R* u R* Bmecre 00pasyrorT 5- uiam 6-4jieHHOE HACBINEHHOE, HEHACHIEHHOE M
apoOMaTU4eCKOe KOJbLIO, UM HE3aBUCUMO MPEACTABIAIOT aJKUJIbHYIO TPYIIY, BKIHOYAIOIYIO OT
1 no 4 aromoB yriepona, U MOAU(DHUIMPOBAHHBIN KaTAJIU3aTOP HCIONB3YIOT AJS MOJYYEeHHUS
nojunporuiaesa (PP) mo mnHacrosmemy wusoOperenuro. IlonmumepuzoBaHHOE BHUHUIIOBOE
COeIMHEHUE NEHCTBYeT B KadecTBe ajb(a-HyKIEHPYIOIEro areHra. MaccoBOe COOTHOILIEHHE
BUHUJIOBOI'O COEIMHEHMS K TBEPAOMY KAaTAJIUTHYECKOMY KOMIIOHEHTY Ha CTaJul MOAU(PHUKALUU
KaTalu3aTopa MPEANOYTHTENbHO COoCTaBisgeT BILOTh A0 S5 (5:1), Oonee mpennoyYTHTETHHO
BILIOTH 10 3 (3:1), Takoe kak B npeaenax ot 0,5 (1:2) no 2 (2:1). HaubGonee npeAnovTuTebHbIM
BUHUJIOBBIM COEMHEHHEM SIBJIIeTCS BUHUILMKIOrekcanoBblil (VCH) momnmep.

Hyxneunpyromuii areHT MoxkeT ObITh BBEIEH B KauecTBe MacrepOarda. B Takom ciyuae
mMacTepOaTd COAEPKUT HYKJIEHPYIOLIMH areHT, KOTOPBIH NPEeNNOYTUTEIbHO IPECTaBIIAeT
MOJIMMEPHBIN HYKJIEHPYIOIUH areHT, 0ojiee MPEeanoYTHTENbHO ajib(a-HyKIEHPYIOUIUI areHT,
HanOoJsiee MPEANOYTUTENIbHO BUHHJILMKJIOATKAHOBBIN, TAaKOW KaK BHHHUJILUKIOT€KCAHOBBIN
(VCH) MOJIUMED, u/vm BUHUJIAJIKAHOBBIN MOJIUMED, MPEANOYTUTEIEHO
BuHMILMKIorekcanoeii (VCH) monmMep, Kak yKa3aHO BBILIE WM HUXKE, B KOJHYECTBE HE
Oonee yem 500 yam, Gosnee npeanoyrutenbHO oT 1 10 200 yHM, U emne OoJiee MPEATIOUTHTEIBHO
or 5 mo 100 yam ot oOmel Mmacchl mactepbatda. B TakoM BapwaHTe OCYLIECTBIIEHHS
HACTOSIIIEro n3o0pereHus: OoJiee MPEANOUTUTENPHO YKa3aHHBIH MacTepOaTd MPUCYTCTBYET B
konuuecTBe He Oonee yem 10,0 macc.%, Oonee mpeamnouyturenbHO He Oonee yem 5,0 macc.% u
HanOoJyiee MpPEANOYTUTENIbHO He Oonee dem 3,5 macc.%, NPEANOYTUTENBHOE KOJHYECTBO
macrepbartua cocrasnser or 1,5 mo 3,5 macc.% or obmeit maccel monmmponmieHa (PP).
Haubonee npeanoututensHO MacTepOaTd CONEPIKUT, MPEANOYTUTEIBHO COCTOUT U3 MOJIUMEPA,

KOTOPBII MpoLIeNn 3apoableodpazoBanme npu ucnonb3oBannn BNT-rexHOonmOrHU.

Monunponwunex (PP)

IMousitHo, uro mommmepHass komnosuiwms (PC) umeer xopomo cOanaHCUPOBaHHBIE
MEXaHUYECKHE W ONTUYECKUE CBOWCTBA B KOMOWHAIIMM C HU3KOH BSA3KOCTBIO. LIl HOCTHIKEHMS
STHX CBOWMCTB BXHEWUIIMM TPeOOBAaHHEM SIBIISIETCS BKIIOYEHHE KOMITO3MLIUU TMOJMIIPOITHICHA

(PP).
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Komnosnums nomunpornunesa (PP) Moker coxmeparh MO MeHbINEH Mepe OIuH
TFOMOIIOJIUMED MPOMNWICHA, IO MEHBbLIEH Mepe OAWH CONOJIMMEp MPOMMUIIEHA, IO MEHbIIEH Mepe
OJIMH COTIOJIMMEp STHJIEHA W/WJIA UX CMECH.

B cnyuae, korma kommnosuuus nonunpornmieHa (PP) comepxur romononmmep
MPONWJIEHA, TaKOW TIOMONOJMMEpP MPONWIEHA MOXKET MPEACTaBIATh MYJbTUMOAAIBHBIN
OTHOCHUTEJIBHO €r0 KPHUBOW pAaCHpEeneNeHHs MOJIEKYJIIPHOM MacChl, KOTOpasi NpPENCTaBIISET
rpaduk Gppakuu MOJEKYJSIPHONW MacChl, Kak ()YHKIMIO €ro MOJIEKYJISIPHONW MacChl.

B opHOM BapmaHTe OCYLIECTBIEHHS HACTOSIIErO H300pETEHHs]  KOMITO3HLIMS
nojunporunesa (PP) comepxur romomonuMmep NpONMMWJIEHA, KOTOPBIH  MPEACTaBIIsAET
MYJIbTUMOZAJIbHBIN OTHOCUTEJIBHO €r0 KPUBOM PacIpeneseHust MOJIEKYISIPHOU Macchl. B Takom
clay4yae KOMIIO3MLHUsA TMOJUIPONWIEHA MOXET COIepXkKaTb IO MEHbLIed Mepe [IBa,
NPEANOYTUTENIEHO TPH, TOMOIIOJMMEpPa MPONUJIeHa, BEIOpAaHHbIE M3 TOMOIIOJIMMEpPA MPOMUIeHA
(HPP-1), romomnomumepa mnpormmiena (HPP-2) u romononumepa mnpommnena (HPP-2), rne
romonosiumep mpornwieHa (PPH-1), romononumep mnpomnmnena (PPH-2) u romonommmep
npormiieHa (PPH-3) ornuyarotrcss apyr ot mpyra mo cBoei ckopocTu TeueHus paciiiaBa MFR,
(230°C, narpyska 2,16 kr).

Hcnonp3yeMplii B OMUCAHUU HACTOSLIENH MNATEHTHOW 3asiBKM TEPMHUH «TOMOIIOJIMMEP
IPOMMJIEHa» OTHOCHUTCS K MOJMIIPOINMIIEHY, KOTOPBIH MO CYLIECTBY COCTOUT, TO €CThb, Ooiee uem
Ha 99,5 wmacc.%, eme Oojiee MPENNOYTUTENILHO O MeHbled mepe Ha 99,70 mon% wu3
NPOMHJIEHOBBIX €AMHHUL] OT OOIIed Macchl TOMOIMOJIMMEpPa MPOMWIeHA. B MmpeanodTuTebHOM
BAPMAHTE OCYINECTBJIEHUS HACTOSILEro HW300peTeHHsi B TOMOMNOJHMMEpPE MPOMUJICHA
ONPENENSAOTCSA TOJIbKO MPOMUICHOBBIE €IUHULIBL.

Hcnonp3yeMplii B ONUCAHUM HACTOSALIEH NATEHTHOW 3asBKM TEPMHUH «COIOJIHMMED
NPOMWJIEHa» OTHOCUTCA K MOJUIPONUJIEHY, COMNOJUMEPU30BAHHOMY C MOHOMEDPAMH,
MOJIy4YEHHBIMU HE U3 NponuieHa. lcrnonb3yemblil B ONMCAHUM HACTOSILIEH MATEHTHOW 3asBKU
TEPMHH «COIOJIMMEP MPOTMIJIEHa» BKIOYAET B OOBEM MOHATHS HEYIOPSAOUYEHHBIE COTIOIUMEPHI
NPONHIIEHA, TeTepoda3HbIe CONOIMMEPBHI MPOIUIIEHA U HX CMECH.

Hcnonb3yeMplii B ONUCAHUM HACTOSALIEH NATEHTHON 3asBKU TEPMUH «COIOJIMMED
STUJIEHA» OTHOCHUTCS K 3TUJIEHY, CONOJMMEPU30BAHHOMY C MOHOMEpaMu, MOJY4YEHHBIMU HE U3
stuneHa. Mcnonb3yemslli B ONMCAHMM HACTOSIILEH NATEHTHOM 3asBKU TEPMUH «COMOJIUMEP
STHJIEHA» BKJIIOYAET B OOBEM IMOHSATHUS HEYIOPSAOUEHHBIE COMIOJIMMEPHI STHUIICHA, reTepodasHble
COMNOJIMMEPHI STUJIEHA U UX CMECH.

Hcnonp3yeMblii B ONMUCAHMM HACTOSIIEH MATEHTHOH 3asBKH TEPMHH «reTepodasHbIil
COMNOJIMMEp MPOMMJIEHA» OTHOCUTCA K CONOJMMEpPY MPOMNWIIEHA, COAEpXKalleMy KOMIIOHEHT

MaTpUulbl U3 TOMOIIOJIUMEpPA WM HEYHNOPAAOUCHHOTO CONOJHMMEpPA MPOMUIICHA W KOMIIOHCHT
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3JIACTOMEPHOTO COTIOIMMEpPA M3 MPOIMIEHA ¢ OAHUM HJIH Oojiee 3TUIeHOM U cononumepoM Cy-
C12 anpda-onedrHa MM KOMIIOHEHT 3JIACTOMEPHOTO COMOJUMEpPa W3 STWIEHA C OJHUM WJIH
bonee comomumepom Ci-Ciz anb(a-oneduHa, rae KOMIOHEHT 3J1acToMepHOro (amopdHoro)
comoiyuMepa JUCHEPTrUpPOBaH B YKAa3aHHOM KOMIIOHEHTE€ MAaTpULbI M3 TOMOIOJMMEpA WU
HEYINOPSAOUYEHHOIO comnoysuMepa nponwieHa. Mcnonb3yeMblli B ONMCAHUM  HACTOALLEH
NATEHTHOW 3asBKM TE€PMHUH «rerepodasHblii» yKa3bIlBaeT Ha TO, YTO MO MEHbINEH Mepe OAHMH
3JIACTOMEpPHBIN comonuMmep (TOHKO) IUCHEPrupoBaH B Marpuue. [lpyrumu cioBamu, o
MeHbIIEH Mepe OIUH »JJIACTOMEPHBIH COMOJMMep o0pa3dyeT BKIIOYEHHs B MaTpHIE.
CnenoBaTenbHO, MaTPULIA COAEPKUT (TOHKO) IUCTIEPTHPOBAHHBIC BKIIFOUEHUS, HE SIBJSIFOIIUECS
4acTbIO MATPHULBl, U YKa3aHHbIE BKIIIOUEHHUsS COAEp KaT MEHbLIEH Mepe OAMH 3JIaCTOMEPHBIH
cononumep. Mcnonb3yemblii B ONMUCAHUN HACTOSALLEH MATEHTHOW 3asBKU TEPMHUH «BKJIFOUYEHUSDY
yKa3blBaeT Ha TO, YTO MAaTPULA U BKIIOUEHHs OOpasyroT pas3niuuHble (a3bl B rerepodasHoM
COMoNMMepe MNPOMNWIEHA, YKa3aHHblE BKIIOYEHHs BHUJHBL, HampuMep, NPU HCIOJIb30BAHUU
MHKPOCKOIa ¢ BBICOKOH pasperaromeil criocoOHOCTBIO, TAKOTO KaK 3JEKTPOHHBIH MUKPOCKOI,
WM CKAHUPYIOIIEH CUIOBON MUKPOCKOIHH.

HUcnonb3yemblli B ONMCAHMM  HACTOSIE ~ MATEHTHOW  3asABKU  TEPMHH
«HEyNOPAJOYEHHBII» YKa3bIBA€T HA TO, YTO COMOHOMEpPBI HEYMOPSIOYEHHBIX COMNOJIUMEPOB
npormieHa (RPP) u HeynopsimoueHHbix cononumepos stunieHa (RPE) umeroT pacnpeneneHHbie
cnydaiiHpIM 00pa3oM eIUHHIBI, TOJyYEeHHbIEe M3 TPOMUJICHA, B CIIydae HEYMOPSIOUYEHHOrO
comonumepa mnponmieHa (RPP), u eauHupl, NONy4YeHHbIe W3 OSTWIEHA, B Clydae
HeynopsinoueHHoro conojmmepa sTwieHa (RPE). Mcnonb3yembiii B ONMHMCAHUU HACTOSLIEH
NMaTEeHTHON 3asBKU TEPMUH «HEYNOPSAOYEHHBIN» cienayer noHumMath coriacHo MIOITAK
(IUPAC) (Glossary of basic terms in polymer science; [UPAC recommendations 1996).

B tex cnydyasix, korna B OMMCAaHUM HACTOSIIEH MAaTEHTHON 3asiBKU UCIONB3YIOT TEPMHUH
BKJIIOHAKOIIMNY», TO OH HE UCKIIOYaeT JApyrue jsjeMeHTbl. Hcnonb3yembli anid  Henei
HACTOsILIEN MAaTEeHTHOU 3asBKU B €€ OMHCAHUN TEPMUH «COCTOSILIMUN HU3» PACCMATPUBAETCS, KAK
MPEANOYTUTENBHBIN BAPUAHT TEPMHUHA «BKIHOYAOIUy. Ecnu nanee rpynna onpenensiercs, Kak
BKJIIOYAIOIIAs [0 MEHBIIIE Mepe OINpeleIeHHOEe YHCI0 BAPHAHTOB OCYLIECTBJIEHUsI HACTOSILLErO
u300peTeHns, TO 3TO TaKXkKe CIeAyeT IOHNUMAaTh, KaK  PACKPBITHE TPYMIbL, KOTOpas
MPEANOYTUTENBHO COCTOMT TOJBKO K3 3THX BapHAaHTOB OCYIIECTBJIEHUS HACTOSILIEro
n300peTeHus.

Komnosunmst monunpornmneHa (PP) Moxer comepkarh, NPEONOYTHTENIBHO MOKET
COCTOSITb U3:

(a) nepBoro romononumepa nporuiena (PPH-1);

u/nunu
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(b)  BTOpOro romomnonumepa npornuiena (PPH-2);

u/vm

(c)  Tperpero romonomumepa npornmieHa (PPH-3);

rae nepselii romornonumep nporuiena (PPH-1), Bropoit romononumep npomnuieHa (PPH-
2) u Tpetuii romononumep nponwieHa (PPH-3) ornmugaroress apyr ot apyra rno cBoei CKOpOCTH
tedenus pacruasa MFR» (230°C, Harpy3ska 2,16 kr).

B Ttakom BapmaHTe OCYIIECTBIIEHHS HACTOALIETO N300PETEHHUS OHATHO, YTO MOJMMEpHAst
komnozunus (PC) He conmepXUT KakoW-1MOO Ipyroil mojumep B KOJUYECTBE, MPEBBILIAIONIEM
5,0 macc.%, bosee npennodTUTeIHHO MpeBbimaromemM 3,0 Macc.%, eme 6oee MPennoYTUTEILHO
npesbimaromem 1,0 macc.%, u eme Oonee mpenmouTuTenbHO mnpepbimaromeM 0,8 macc.% ot
oOmeli Maccol nonauMepHoit kommnosunuu (PC), moMuMO NepBOro romMoroguMepa NporuiIeHa
(PPH-1), BTOporo romononumepa nporuiera (PPH-2), tperbero romononnmepa mponuieHa
(PPH-3) u monsiproro moxuduuupoBanHoro nonunponwieHa (PMP). B uacTHOCTH, MOHSTHO,
yro nonumepHass komnosunus (PC) He comepxur kakue-muOo Ipyrue MOJUMepbl MOMHUMO
nepsoro romonojumepa npomwieHa (PPH-1), Broporo romomnomumepa nponuiena (PPH-2),
Tperbero romomojgumepa mnpomwieHa (PPH-3) wu  momsipHoro  MOmu(pUIIMPOBAHHOTO
nojiunponuiena (PMP).

Komnosunus mnonunponuiena (PP) mokeT copmepkaTh, NPEANOYTHTEBHO MOMKET
COCTOSAITD U3

(a) nepBoro romononumepa nporuiena (PPH-1);

12001

(b)  BTOpOrO romomnonumepa nponuiexna (PPH-2);

12001

(c)  Tperwpero romonomumepa nponmieHa (PPH-3).

B TakoMm BapuaHTe OCYIIECTBIICHHS HACTOSLIErO M300PETEHUs TIOHATHO, YTO MOJMMEpHAst
komnozutus (PC) He comepXUT KakoW-1mOO Ipyroi mojmMmep B KOJUYECTBE, MPEBBIIIAIOIIEM
5,0 macc.%, Oosiee mpennodTUTEIHHO MpeBbiaroemM 3,0 Macc.%, eme 6osee MPennoYTUTENILHO
npesbimaromem 1,0 macc.%, u eme Oonee mpenmouTuTeNbHO mNpepbimaromem 0,8 macc.% ot
oOmeli Maccel noauMepHoit kommosunuu (PC), moMUMO mepBOro romMoroJnuMepa MpOoNHIeHa
(PPH-1), BTOporo romononumepa npormiena (PPH-2), tperbero romononmmepa mponmieHa
(PPH-3) u monspHoro moaudunupoBanaoro nommnponmieHa (PMP). B wactHOCTH, MOHSTHO,
yro nonuMepHas komnosuuus (PC) He comepkuT KakoH-mmOO APYroi IMOJUMep MOMUMO
neporo romonojuMepa npommwieHa (PPH-1), Broporo romomomumepa nponmnena (PPH-2),
Tperbero romomnonmumepa mnpomwieHa (PPH-3) wu  momsipHoro  MonmmGpuIIMPOBAHHOTO

nonunponuieHa (PMP).
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B onmHOM BapmaHTe OCyIIECTBJICHHS HacTosmero u3oopereHust nonunpornuieH (PP)
COIEPIKHT, MPEANOYTHTENbHO COCTOMT M3 TmepBoro romonoiumepa mnpomwieHa (PPH-1) u
BTOpOro romonoanmepa npormieHa (PPH-2), rne nepssriit romononumep npormuiena (PPH-1) u
BTOpOH romononumep mnponmieHa (PPH-2) ormnmmgarorcss mpyr oT npyra mo cBoed CKOpOCTH
tedeHus pacruiasa MFR» (230°C, Harpy3ska 2,16 kr).

B Ttakom BapuaHTe OCYIECTBIIEHHS HACTOSLIETO N300PETEHHUs TIOHATHO, YTO MOJMMEpHast
xomnozunus (PC) He conmepKUT KakoH-mOo Ipyroi monmmep B KOJUYECTBE, MPEBBIMIAOIIEM
5,0 macc.%, bosee npenmnodTUTeIHHO MpeBbimaromemM 3,0 Macc.%, eme 6oee MPennoYTUTEILHO
npesbimaromem 1,0 macc.%, u eme Oonee mpenmouTuTenbHO mnpepbimaromeM 0,8 macc.% ot
oOmeli Maccol nojauMepHoit kommnozunuu (PC), moMuMoO mepBoro romoroguMepa NpornuiIeHa
(PPH-1), BToporo romomnonumepa mnpomnwieHa (PPH-2) u mnomsipHoro Momu¢puiupoBaHHOTO
nojunponuiesa (PMP). B wactHOcTH, mOHATHO, 4ro nojuMepHas kommnozumus (PC) ne
COIEPIKUT KaKoH-THO0 APYroil mojauMep MOMHUMO MepBoro romomnoinMepa npomnmiesa (PPH-1),
BTOpOoro romomnonumepa mnpomnuiena (PPH-2) U TOJSIPHOTO  MOAM(DULUPOBAHHOTO
nojunponuiesa (PMP).

B onmHOM BapuaHTe OCYIIECTBJIEHHS HaCTosiero u3odpereHus nonunpornuieH (PP)
COIEPIKUT, MPEANOUYTHTENIBHO COCTOMT M3 mepBoro romonosiumepa npomwieHa (PPH-1) u
Tperbero romononumepa npommieHa (PPH-3), rae nepssiii romononumep npornmieHa (PPH-1) u
Tperuii romononumep npormieHa (PPH-3) ornuvarorcss mpyr ot apyra mo CBOEH CKOPOCTH
teuenus pacruasa MFR» (230°C, Harpy3ska 2,16 kr).

B TakoMm BapuaHTe OCYIIECTBIICHHs] HACTOSLIETO N300PETEHNUs TIOHATHO, UYTO MOJMMepHast
komnozuuus (PC) He comepUT KakoW-muOO Ipyroi mojumep B KOJUYECTBE, MPEBBILIAIOIEM
5,0 macc.%, OoJsiee mpennodTUTEIHHO MpeBbiarieM 3,0 Macc.%, eme 6osee MPennoYTUTENILHO
npesbimaromem 1,0 macc.%, u eme Oonee mpenmnodTUTENbHO mpeBbimaroimeMm 0,8 macc.% ot
obmeli Maccel nojuMepHoi kommosunuu (PC), moMUMO mepBOro romMornoguMepa MpOorHIeHa
(PPH-1), tperbero romomnosnumepa mnpommieHa (PPH-3) u monsipHoro moauduuupoBaHHOTO
nojunporuiaena (PMP). B wactHocTH, moHsTHO, 4ro mnojmMepHas kommnozumusi (PC) He
COIEPIKHUT KaKOW-TUOO APYyrod MmojuMep MOMUMO MepBOro romomnonumepa nponuiesa (PPH-1),
Tperbero romomnonumepa mnpomwieHa (PPH-3) U TOJAPHOTO  MOTU(PHUIMPOBAHHOTO
nonumnponuieHa (PMP).

B onmHOM BapmaHTe OCyIIECTBJIEHHS HacTosmero u3oopereHus nonunpornuieH (PP)
COIEPIKHT, MPEANOYTHTENBHO COCTOMT M3 BTOpOro romomnoiumepa mnpomwieHa (PPH-2) u
TpeTbero romononumMepa npomwieHa (PPH-3), rae Bropoii romononumep npomnuierHa (PPH-2) u
Tpetuii romononumep npormieHa (PPH-3) ornmmgarorcss mpyr ot apyra mo CBOEH CKOPOCTH

teuenus pacruiasa MFR, (230°C, narpyska 2,16 kr).
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B Ttakom BapuaHTe OCYIIECTBIICHHS HACTOSIIETO N300PETEHHs TIOHATHO, YTO MOJMMEpHAst
komnozuuus (PC) He comepKUT KakoW-mmOO Ipyroil mojmMmep B KOJUYECTBE, MPEBBIIIAIOIEM
5,0 macc.%, bosee nmpenmnodTUTEIHHO MpeBbimaromemM 3,0 macc.%, eme 6oee MPennoYTUTENIbHO
npesbimaromem 1,0 macc.%, u eme Oojee mpenmouTuTebHO mpepbimaromeM 0,8 macc.% ot
oOmel maccel momuMmepHod komnosunuu (PC), momMuMo BTOpOro romorionumepa MpONHIIeHa
(PPH-2), tperbero romomnonumepa mnpommieHa (PPH-3) u momsipHoro moauduuupoBaHHOTO
nojunporuiesa (PMP). B uacTHOCTHM mnoOHATHO, uto mnojmMepHass komnosuius (PC) He
COIEP>KUT KAaKOM-TMO0 APYyroi MoJMMep MOMUMO BTOpPOro romomnonumepa npomnwieHa (PPH-2),
Tperbero romononumepa mnpomwieHa (PPH-3), u momapHoro mMoauuuupoBaHHOTO
nonumnponuieHa (PMP).

B onmHOM BapuaHTe OCyIECTBJIEHUS HacTosero usooOpereHus nonunpornuieH (PP)
COZIEPKUT, MPEATIOYTUTENBHO COCTOUT U3 NepBoro romomnonumepa nponuiena (PPH-1), Broporo
romonosiumepa npormwieHa (PPH-2) u tperpero romonosumepa mnpommieHa (PPH-3), rme
nepBeiii romonosumep mpornuieHa (PPH-1), Bropoit romomommmep npomnmiena (PPH-2) u
Tpetuil romonosumep mnpomwiena (PPH-3) ormnmuyaroTcss npyr oT nmpyra mo CBOEH CKOPOCTH
teuenus pacrasa MFR; (230°C, Harpy3ska 2,16 kr).

B TaxoMm BapmaHTe OCYIIECTBIICHUS HACTOSIIEro N300PETeHUs IOHSITHO, YTO MOJMMEpHAsT
xkomnosuuusi (PC) He comepKUT KakoH-1MO0 Ipyroid Mmojumep B KOJUYECTBE, MPEBBIIIAOIIEM
5,0 macc.%, OoJiee mpennovTUTEIHHO MpeBbiiaroieM 3,0 Macc.%, eme Oosee MPeanoYTUTEILHO
npesbimaromem 1,0 mMacc.%, u eme Oonee MpenmnodTUTENbHO mpeBbimaroimeMm 0,8 macc.% ot
obmeli Maccel nojuMepHoi komnosunuu (PC), mOMUMO mepBOro romMornojuMepa MpOMHIeHa
(PPH-1), BTOporo romononumepa npornmiera (PPH-2), tperbero romonosammepa mpomnmieHa
(PPH-3) u monsipHoro moaudunupoBanaoro nommnponmieHa (PMP). B uacTHOCTH, MOHSTHO,
yro nojuMepHas komnosunusi (PC) He comepkuT KakoH-muOO APYroi MOJMMEpP MOMUMO
neporo romonojumepa npomwieHa (PPH-1), Broporo romomnomumepa nponmiena (PPH-2),
Tperbero romomongumepa mnpomwieHa (PPH-3) wu  momsipHoro  MomugpuIIMPOBAHHOTO
nonumnponuieHa (PMP).

IMonsitHo, uto romonoaumep npomwieHa (HPP-1) u romononumep nponmnena (HPP-2),
comepskamuecss B mojgumepHoir kommnosuimu (PC), Bmecte otBedaroT HepaBeHCTBY (la),
npeanouTuTenbHo HepaBeHCTBY (Ib), Oonee mpenmouturensHO HepaBeHCTBY (Ic), eme Oonee

MPeanoYTUTENbHO HepaBeHCTRY (Id)

[MFR (HPP-2)]/ [MFR (HPP-1)] > 1,1 (Ia)
190 > [MFR (HPP-2)]/ [MFR (HPP-1)]>1,1  (Ib)
50 > [MFR (HPP-2)] / [MFR (HPP-1)] > 1,5 (Ic)
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10 > [MFR (HPP-2)] / [MFR (HPP-1)] > 3,0 (Id)

rre

[MFR (HPP-1)] - ckopocts Teuenus pacruiaBa MFR; (230 °C, 2,16 kr), Kak U3MeEpeHO
cornacHo ISO 1133, romononumepa nponmnena (HPP-1) u [MFR (HPP-2)] - ckopocTb TedeHus
pacrutaBa MFR, (230 °C, 2,16 kr), xak u3mepeno cormacHo ISO 1133, romomonumepa
nponmieHa (HPP-2).

ITonsitHo, uto romononumep nporwieHa (HPP-2) u romononmumep npormnena (HPP-3),
comepxkauuecs B nomumepHod kommozummu (PC), Bmecre otBewaror HepaseHcTBY (Ila),
npeanoututensHo HepaBeHCTBY (IIb), Gonee mpenmouturensHo HepaBeHCTBY (Ilc), eme Gonee

npennouTuTesibHO HepaBeHCTBY (11d)

[MFR (HPP-3)] / [MFR (HPP-2)] > 1,1 (ITa)
25 > [MFR (HPP-3)] / [MFR (HPP-2)] > 1,0 (IIb)
20 > [MFR (HPP-3)] / [MFR (HPP-2)] > 2,0 (Ilc)
15 > [MFR (HPP-3)] / [MFR (HPP-2)] > 5,0 (I1d)
rac

[MFR (HPP-2)] - ckopoctb Teuenus pacruasa MFR, (230 °C, 2,16 kr), KaK U3MEpeHO
cornacHo SO 1133, romononumepa nponuiena (HPP-2) u [MFR (HPP-3)] - ckopocTb TedeHus
pacrutaBa MFR; (230 °C, 2,16 kr), kak usmepeno corimacHo ISO 1133, romonommmepa
nponuieHa (HPP-3).

IMonsitHo, yto romonoaumep npomwieHa (HPP-1) u romononumep nponmnena (HPP-3),
comepxkamuecs B noiuMepHoit komnosunmu (PC) Bmecre orBewaroT HepaBeHCTBY (IIla),
npeanoututenbHo HepaBeHCTBY (I1Ib), Gonee mpenmoututensHo HepaBeHCTBY (I1Ic), eme Gomnee

npennouTuTeNbHO HepaBeHcTRy (I11d)

[MFR (HPP-3)] / [MFR (HPP-1)] > 4,0 (IIa)

800 > [MFR (HPP-3)] / [MFR (HPP-1)] > 4,0 (I1Ib)

150 > [MFR (HPP-3)] / [MFR (HPP-1)] > 10 (IIc)

60 > [MFR (HPP-3)] / [MFR (HPP-1)]>20 (Illd)

rae

[MFR (HPP-1)] - ckopoctb Teuenus pacruiaa MFR; (230 °C, 2,16 kr), Kak U3MEpEeHO
corsnacHo ISO 1133, romononumepa nponmiena (HPP-1) u [MFR (HPP-3)] - ckopocTh TedeHus
pacrutaBa MFR; (230 °C, 2,16 kr), xak u3MmepeHo corjmacHo ISO 1133, romonommmepa
nponmneHa (HPP-3).

B onmHOM BapmaHTe OCYIIECTBIIEHHS HacTosmero u3ooOpereHus nonunpornuieH (PP)
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COIEPKHT, MPEATIOUYTUTENBHO COCTOUT H3:

(a) neporo romomnonumepa npormmiena (PPH-1) w/mnm BTOpOro romomonmmepa
nponmieHa (PPH-2) n/unu tpersero romononumepa npornuieHa (PPH-3);

u

(b)  meymopsimouenHoro conosmmepa stmieHa (RPE);

rae nepselii romononumep nponuiena (PPH-1), Bropoit romononumep npomnuiena (PPH-
2) u Tpetuii romononumep nponwieHa (PPH-3) ornugarores apyr ot apyra rno cBoei CKOpOCTH
teuenus pacruiasa MFR, (230°C, narpyska 2,16 kr).

B Ttakom BapuaHTe OCYIECTBIIEHHS HACTOALIErO0 H300PETEHHUs TIOHATHO, YTO MOJMMEpHast
xomnozuuus (PC) He comepKUT KakoH-MOO Ipyroil monumep B KOJUYECTBE, MPEBBILIAIONEM
5,0 macc.%, Oosee npennodTUTEIHHO MpeBbiarmemM 3,0 macc.%, eme Oosee MPenrnouTUTETHHO
npesbimatomem 1,0 macc.%, u ewme Oonee mpennoytuteabHO mpesbimaromem 0,8 macc.% ot
o0meit maccol noumepHon komnosuuuu (PC), momumo

(a) nepBoro romononumepa npommiena (PPH-1) w/mnm BTOpOro romomnonumepa
nponuneHa (PPH-2) u/unu tperbero romononumepa npornuiena (PPH-3);

(b)  HeymopsimouenHoro cononumepa stuiieHa (RPE); u

() noJsipHOro MoaudupoBaHHoro nonunponmiesa (PMP).

B wyactHOCTH, MOHATHO, uTO MojuMepHas komnosuus (PC) He comepkuT Kakue-mudo
APyroil noJuMep NOMHUMO:

(a) neporo romononumepa npormiena (PPH-1) w/mmu BTOporo romomnonumepa
nponuneHa (PPH 2) w/unu Tperbero romononumepa npornmiena (PPH-3);

(b)  nHeymopsinoueHHoro conoyumepa striieHa (RPE); u

(©) MOJIIPHOTO MOoAU(UIIMPOBAHHOTO nosunponuieHa (PMP).

B onmHOM BapmaHTe OCYyIIECTBJIEHUS HacTosmero u3obpereHust nonunpornuieH (PP)
COIEPKHT, MPEANOYTUTENLHO COCTOUT U3 MepBOro romomnonumepa npomnmieHa (PPH-1), Broporo
romonosniumepa npormieHa (PPH-2), tperbero romomomumepa mnpornmiaeHa (PPH-3)
HeynopsimoueHHoro cononumepa stwieHa (RPE), rne nepseiii romononumep nponmieHa (PPH-
1), Bropoit romononumep mnpomnwieHa (PPH-2) u tpetuit romononumep npomuieHa (PPH-3)
OTJIMYAIOTCS IPYT OT JIpyra Mo cBoeH CkopocTH TeueHus pacmiasa MFR, (230°C, narpyska 2,16
KT).

B Ttakom BapuaHTe OCYIIECTBIICHHs HACTOSLIETO N300PETEHHs TIOHATHO, YTO MOJMMEpHAst
komnozutus (PC) He comepXUT KakoH-mMOO Ipyroi mojmmep B KOJUYECTBE, MPEBBILIAIOIEM
5,0 macc.%, bosee mpenmnodTUTEIHHO MpeBbimaroemM 3,0 Macc.%, eme 6oee MPennoYTUTELHO
npesbimaromem 1,0 mace.%, u eme Oonee mpeanodrurenpbHo mpepbimatomeM 0,8 macc.%, or

oOmel maccel nmonmuMepHoit komnosuiuu (PC) moMumMo mepBOro roMomnojuMepa MpOnHiIeHa
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(PPH-1), BTOporo romononumepa npormiera (PPH-2), tperbero romononmmepa mponmieHa
(PPH-3), meynopsinouensoro cononumepa stwieHa (RPE) u monsipaoro mMomugpunupoBaHHOTO
nonumnponuieHa (PMP).

B wactHOCTH, TOHATHO, uTO MoiuMepHas kommnozunus (PC) He comepuT Kakor-mmbo
Opyrod TOoJUMEp TMOMUMO TmepBoro romomonumepa mnpommieHa (PPH-1), Broporo
romononiumepa mnporwieda (PPH-2), Tpereero romomommmepa mnpomwieHa (PPH-3),
HeyrnopsinoueHHoro comosnmmepa otwieHa (RPE) u  momsprHoro moauduumpoBaHHOrO
nonumnpornuieHa (PMP).

B onHOM BapmaHTe OCyIIECTBJIEHHS HacTosiero u3ooOpereHus nonunpornuieH (PP)
COIEPKUT, IPEATIOUYTUTENBHO COCTOUT U3!

(a) neporo romomnonumepa nporuiera (PPH-1) w/unm BTOpOro romomnonmmepa
nponuiena (PPH-2) u/unu Tperbero romomnonumepa nponuiera (PPH-3);

u

(b)  rerepodasznoro cononumepa nponuiena (HECO);

rne nepsbiii romononumep npomnuiena (PPH-1), Bropoii romononumep nponuneHa (PPH-
2) u Tpetuii romononumep nponwieHa (PPH-3) otniuvarorest apyr ot apyra mno CBoei CKOPOCTH
teuenus pacrasa MFR2 (230°C, narpyska 2,16 kr).

B TaxoMm BapmaHTe OCYINECTBIICHUS HACTOSINEr0 N300PETeHNs IOHSITHO, YTO MOJMMEpHAst
komnosuuusi (PC) He conmepKUT KakoW-mMOO0 Ipyroi mojumep B KOJUYECTBE, MPEBBILIAIOIEM
5,0 macc.%, OoJjiee MpennovTUTEIHLHO NpeBbiaroineM 3,0 macc.%, eme Oojiee MPearnoYTUTETHHO
npesbimaromem 1,0 mMacc.%, u eme Oonee mpenmnouTUTENbHO mpeBbimaroimeMm 0,8 macc.% ot
o0rmeli Macchl nonumepHon komnosuuun (PC), momumo

(a) neporo romomnojumepa npormmiena (PPH-1) w/munm BTOpOro romomonmmepa
nponmieHa (PPH-2) u/unu Tpersero romononumepa npornmiena (PPH-3);

(b)  rerepodasnoro conomumepa npommieHa (HECO); u

(©) MOJIIPHOTO MOoAU(UIIMPOBAHHOTO Noyunponuiena (PMP).

B wactHOCTM MOHATHO, uTO MosmuMmepHas kommnosunus (PC) He comepkuT kakue-mdo
APyroi noJuMep NOMHUMO:

(a) neporo romomnonumepa npormmiena (PPH-1) w/mnm BTOpOro romomonmmepa
nponmneHa (PPH 2) w/unm Tperpero romononumepa npornmiena (PPH-3);

(b)  rerepodasnoro conomumepa npommieHa (HECO); u

(©) MOJIIPHOTO MOAU(DUIIMPOBAHHOTO NosunponuieHa (PMP).

B onmHOM BapmaHTe OCYyIIECTBJIEHHS HacTosero u3oopereHus nonunpornuieH (PP)
COIEPIKHT, MPEANIOYTUTENLHO COCTOUT U3 MepBoro romomnonumepa nponmieHa (PPH-1), Broporo

romononiumepa npormieHa (PPH-2), tperbero romomomumepa mnpornmineHa (PPH-3)
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rerepodasHoro conoanmepa npormuiena (HECO), rne nepssiii romononumep nponuieHa (PPH-
1), Bropoit romononumep mnpomnwieHa (PPH-2) u tperuit romononumep npomnuieHa (PPH-3)
OTJIMYAIOTCS IPYT OT JIpyra Mo CBOeH ckopocTH TeueHus pacmiasa MFR, (230°C, narpyska 2,16
KT).

B Ttakom BapuaHTe OCYIIECTBIICHHS HACTOALIETrO N300PETEHHUs IOHATHO, YTO MOJMMEpHAst
xkomnozunus (PC) He comepKUT KakoW-mMOO Ipyroil mojmmep B KOJNUYECTBE, MPEBBILIIAIOIEM
5,0 macc.%, bosee nmpenmnodTUTEIHHO MpeBbimaromemM 3,0 Macc.%, eme 6oee MPennoYTUTEILHO
npesbimaromem 1,0 macc.%, u eme Oonee mpenmouTuTenbHO mnpepbimaromem 0,8 macc.% ot
oOmeli Maccol noiauMepHoit kommnosunuu (PC), moMuMO mepBOro romMorognuMepa NpornuiieHa
(PPH-1), BTOporo romononumepa npornuiera (PPH-2), tperbero romononmmepa mpomnmieHa
(PPH-3), rerepodasnoro cononmumepa nporuiesa (HECO) u nmonspHOro mMmoauduuupoBaHHOrO
nonumnponuieHa (PMP).

B yactHOCTH, MOHSTHO, 4TO ToJuMepHas komnosuius (PC) He comepkut Kakue-mudo
Apyrue TIOJUMEepbl IOMHMMO TIepBoro romonojuMmepa mnpomwieHa (PPH-1), Broporo
romonoiumepa nporwiteHa (PPH-2), tpereero romomomumepa mnponmiesa (PPH-3),
rerepodasHoro conosumepa mnpommwieHa (HECO) wu momsapHOro MomuguimMpoOBaHHOTO
nojiunponuiena (PMP).

INMomnmepnas xomnosurust (C) Moxker ObITh NONy4YeHAa NMPOBENEHHEM CMELIMBAHUS B
pacmiaBe. TO MPOLIECC MOXKET BKIIKOYATh CTAIUHU TOOABICHUS:

(a) nojunponuiexa (PP);

(b)  momsipHOrO MOmMGUIMpPOoBaHHOTO nosnunponmwieHa (PMP); u

(©) yriepoaHsix BojiokoH (CF)

B OKCTPYJEp M HMX SKCTPYAMPOBAHHE C TOJIYYEHHEM YKAa3aHHOW BBIIIE IMOJUMEPHOU
xkomno3uius (PC).

Momumepnass komnoszuuusi (PC) Moxker ObITh MOABEPrHyTa KOMIAYHAMPOBAHUIO H
IPaHyJHMPOBAHUIO TIPU  HCIOJB30BAHUM  JIFOOOTO W3 MHOXKECTBA  YCTPOHCTB  JUIs
KOMITayHIUPOBAHUSI M CMEIIMBAHUS W XOPOIIO H3BECTHBIX METOJIOB KOMIIAyHIUPOBAHUS MU
CMEIIMBAHUS CMOJ, KaK MpPaBUJIO, HCIOJb3YEMbIX B OOJACTH KOMIMAyHAWPOBAHHUS CMOJ H3
NPEAIIECTBYIOEro ypoBHS TeXHUKH. OIHAKO, TPENNOYTHTEIBHO HCIIOIb30BAaHUE METOOB
KOMITAyHIUPOBAHUsI M CMEIIMBAHMs, HE OKA3blBAOIIMX HETaTUBHOIO BJIMSHUS  HA
IPOCTPAHCTBEHHBIC pa3Mephl YIIIEPOJHOrO BOJIOKHA HIIM MPOCTPAHCTBEHHBIE Pa3Mephbl BOJOKOH
WHBIX, YeM YTJIEPOIAHBIE BOJIOKHA.

JUisl cMeIMBaHUS OTAENBbHBIX KOMIIOHEHTOB KOMITO3HIIMHU 10 HACTOALIEMY H300pETEHHIO
MOTYT OBITh HCIIOJNB30BaHbl TPAAWULMOHHBIE YCTPOHCTBA Ui KOMIAYHAMPOBAHUS WU

CMEIIMBAHUs, HampuMmep, Mukcep Banbury, 2-anbuoBeiii cMmomocMmecutens, cmecutens Buss
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WIN JIByXITHEKOBBIA JKCTpyAep. M3Biekaemble U3 3KCTPyAepa/CMECUTENss MOJUMEPHbBIS
MaTepHualibl, KaKk MMPaBUJIO, HAXOMATCS B (hOopMe rpaHyI. 3aTeM MPEeaNOYTUTENHbHO 3TH IPaHYJIbI
MOJBEPTAIOT JAJbHEHIIeH TEeXHOJIOTUYECKOW 00paboTKe, HAmpUMep, JUTHIO TON NABJICHUEM, C

NOJIy YeHUEM U3/EJIMH 1 MPOIYKTOB M3 KOMITO3HUIIUH 110 HACTOSALIEMY H300PETEHHIO.

I'omononumep nponmnena (PPH-1)

I'omononmumep nponunena (PPH-1) o cymecTtBy cocrout us, To ecth Oosee yem Ha 99,7
macc.%, emre Oonee MPennoYTHTENBHO MO MeHblIeH mMepe Ha 99,8 macc.% M3 MPONHMIEHOBBIX
enuHuL oT o01mel Maccel romonoanMepa nporwieHa (PPH-1). B npennouturensHOM BapuaHnTe
OCYIIECTBJIEHUS] HACTOSILIEro n3ooperenus romononumep nponwmieHa (PPH-1) cocrour Tonbko
13 MPONUJIEHOBBIX €ANHMLI.

I'omononumep npormnena (PPH-1) moxer umers ckopocts TeueHus: pacriaa MFRo
(230 °C), xax wm3mepeno cormacHo ISO 1133, mo wmenbmeir mepe 1,0 1/10 MuHyT,
NPEANOYTUTENIbHO 10 MeHbliel mMepe 5,0 1/10 MuHyT, Gonee MpeanmouTUTEIbHO MO MEHbIIEH
mepe 10 r/10 MuHyT, eme Oojiee MPEANIOYTHTENBHO MO MeHblIeH Mepe 15 1/10 MHHYT, Takyro
kak B mpexenax or 1,0 no 45 1/10 munHyT, npeanmourutenpHo B mpexpenax ot 5,0 mo 40 r/10
MHUHYT, Oosee mnpennourutenbHo B mnpenenax ot 10 go 30 1/10 muHYT, M Hambonee
NPEANOYTUTENLHO B mpeaenax ot 15 1o 25 /10 MunyT.

[MonsitHo, uTo romonoaumep nponuieHa (PPH-1) xapakrepusyercst MajibIM KOJTHYECTBOM
bpakiuu, pactBopumoii B xonomHoMm kcwiosie (XCS). TI'omonomumep nponwiena (PPH-1)
MOJKET UIMETh KOJIMYEeCTBO (Ppakiiuy, pacTBOPUMOi B XxosonHoM kcmiogie (XCS), cocTasistomiee
He Oomee yem 4,0 wmacc.%, npenmoururesbHOo He Oomee uem 3,0 wmacc.%, Oonee
MPeanouTUTENbHO He Oosee yem 2.5 macc.%, Takoe kak B mpenenax ot 0,1 mo 4,0 macc.%,
npeanodtTuTesibHo B mpeaenax ot 0,1 go 3,0 macc.%, Oonee mpeanovYTUTENBHO B Npeaeax OT
0,1 no 2,5 macc.% ot obieli maccel romonouMepa npomrieHa (PPH-1).

I'omononmumep npommieHa (PPH-1) moxer umers TemmnepaTypy TeruioBoi nedopmanuu
(HDT), xax usmepeno coriacHo ISO 75-2, mo menbiedi mepe 90 °C, mpeanoyTHTENBHO IO
menbineii Mepe 100 °C, Gomee mpenmoururenbHO Mo MeHbined mepe 115 °C, Takyr kKak B
npeaenax or 90 mo 160 °C, mpemmourutensHo B mpenenax ot 100 mo 150 °C, Gonee
npeanoututenpHo 115 no 130 °C.

I'omononmumep mponmieHa (PPH-1) moxer numers yaapayto npodnocts mo Ilapmnu, kak
m3mepeno cornacHo ISO 179-1eU:2000 mpu 23 °C, mo wmesbmeii mepe 1,0 kJDx/m?,
TIpeNOYTUTENbHO, IO MeHbIeil Mepe 2,0 kJlx/M%, Takyio kak B npenenax ot 1,0 no 10 kJ[x/m?,
TMpPEeNNOYTHTENBHO B npeaenax ot 2,0 1o 5,0 kJIx/m?.

I'omononmumep npormnena (PPH-1) mMoxker umers MOAysb YIPYrocTH HPU U3rHOE, Kak
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nsMmepeHo corjacHo ISO 178, nmo menbiieit mepe 500 MIla, nmpeanodTUTeNbHO MO MeEHbIIEH
mepe 1500 MIla, Takoi kak B npenenax ot 500 no 3500 MlIla, mpeano4TuTeNnbHO B Ipenenax oT
1500 no 2500 MITa.

I'omononmumep nponmneHa (PPH-1) Moxer comepskaTh HyKJIEHPYIOIUI areHT, KOTOPbIHA
NPEANOYTUTENBHO TPENCTABIISET MOJUMEPHBIN HYKIEHPYIOLIUI areHT, 0osee mpearnovYTUTEbHO
anb(a-HyKJICUPYIOIINA areHT, HampuMep, MOJIUMEPHbI aib(a-HyKJIEHPYIOMHUI areHr.
Copmepaxkane anb(a-HyKJIeUpyroImero areHrta B romomnonuMepe npomnwiena (PPH-1),
MPEANOYTUTENBHO COCTaBsieT BIUIOTH 10 5,0 Macc.%. B mpenmnodyrurenbHOM BapUaHTe
OCYILECTBJIEHUS] HACTOsIIEro u3odpereHusi, romononumep nponuieHa (PPH-1) comepxur He
Oonee uem 3000 unm, Oonee mpenmoutuTenbHO OT 1 10 2000 yHM anbda-HYKIEHPYIOIIEro
areHra.

bonee mnompoOHO anbda-HykJIeHpyomue areHTbl omnucaHbl B 4yacTu «llomumepHast
komnosuuusi (PC)». T'omonomumep mnponunena (PPH-1) usBecTeH B 00NacTH TEXHUKH, K
KOTOPOW OTHOCHTCSI HacTosliee H300peTeHHe W KOMMepYecKd poctyneH. Ilomxonmsamum

npumepom siBisiercss HF95SMO ot Borealis AG.

I'omononumep nponmnena (PPH-2)

I'omononumep npomnunena (PPH-2) no cymecTBy cocTouT U3, TO ecTh Oojiee yem Ha 99,7
macc.%, emre Oosee MPEennoYTHTEIBHO MO MeHblLIeH mMepe Ha 99,8 macc.% M3 MPONMHIEHOBBIX
enMHUL] OT o0Iel Macchl romonojnMepa npornwieHa (PPH-2). B npennouturensHOM BapuaHTe
OCYILECTBJIEHUS] HACTOSIIIEro n3o0perenus romononumep nponmieHa (PPH-2) cocrout Tosibko
U3 MPOIUJIEHOBBIX EINHMILI.

I'omononmumep npormieHa (PPH-2) moxer umers ckopocth Teuenus: pacriaBa MFRo
(230 °C), kak wusmepeno cormacHo ISO 1133, mo wmenbmeit mepe 50 1/10 MuHYyT,
NPEANOYTUTENIHO 1O MeHblued Mepe 60 1/10 MuHyT, Oojee MPEearoYTUTENIbHO 10 MEHbLICH
mepe 65 1/10 munyT, eme Ooyiee MPEANOUTUTENBHO MO MeHblield Mepe 70 /10 MUHYT, Takyro
kak B mpexenax ot 50 mo 190 r/10 muHyT, npeanodtutesnbHo B mpenenax ot 60 mo 150 1/10
MUHYT, Ooyiee NpPEArnouTUTENbHO B mpenenax ot 65 mo 100 1/10 muHyT, eme Oonee
NPEANoYTUTENBHO B npenenax ot 70 1o 80 /10 MuHyT.

[MonsitHO, uTO romonoauMep npomnuieHa (PPH-2) xapakrepusyercst MajibIM KOJTHYECTBOM
¢pakuun, pacrBopumoii B xojomHoMm kcwmione (XCS). I'omomomumep npommnena (PPH-2)
MOJKET UMETh KOJINYECTBO (Ppakiuy, pacTBOPUMOM B xononHoM kcuione (XCS), cocTasisromiee
He Oonee yem 4,0 macc.%, mpeanoYTUTENLHO He Oonee eM 3,5 macc.%, Takoe Kak B mpeneax
or 0,1 no 4,0 macc.%, npennoururenpHo B npenenax ot 0,1 mo 3,5 macc.% ot obuieit maccel

romononumepa nporuiena (PPH-2).
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I'omononmumep nponmneHa (PPH-2) moxer nmers TemmnepaTypy TeIuioBoi nedopmManuu
(HDT), xax usmepeno coriacHo ISO 75-2, mo menbieir mepe 50 °C, mpeanoyTHTENBHO MO
meHbineii mepe 60 °C, Oomee mpeamodTuTeNbHO 1o MeHbled mepe 75 °C, Takyro Kak B
npeaenax or 50 mo 120 °C, mpemmoururensHo B mpenenax ot 60 mo 100 °C, Gonee
npeanoytuTenbHo 75 no 90 °C.

I'omononmumep npormnena (PPH-2) mMoxer mMeTh ylapHYIO NMPOYHOCTb C HAZAPE3OM IO
[Iapnu (NIS), kak usmepeno cornacHo ISO 179-1eA npu 23 °C, no menbiueii mepe 0,5 xJx/m>,
TNpeanouTUTENbHO, TI0 MeHbiiel Mepe 0,7 kJlx/M%, Takyio kak B npeaenax ot 0,5 o 1,5 kJlx/m?,
MpennoYTHTENbHO B npeaenax ot 0,7 no 1,3 kJx/m>.

I'omononumep nponunena (PPH-2) moxxer umers MOAyib YIPYrOCTH HPU HU3rHOE, Kak
nsMmepeHo cornacHo ISO 178, nmo menbiieit mepe 500 MIla, nmpeanodTUTENBHO MO MEHbIIEH
mepe 1000 MITa, takoii kak B mpenenax ot 500 o 2500 MIla, npeanodTUTENbHO B MpeAenax oT
1000 o 2000 MITa.

B cnyuae, xorma romononumep nponmieHa (PPH-2) conmepxut anbda-HyKIeupyOLmii
areHT, TMOHATHO, uTO romomonumep mnponwieHa (PPH-2) wmoxker conmepxkarth ajbda-
HYKJICUPYIOIUI areHT B KOJIWYeCTBe BILIOTH 10 5,0 Macc.% or olmeil Maccsl roMonojauMepa
npornmieHa (PPH-2), npeanourutensHo Bmiote A0 3000 4HM, TakOM Kak B mpeaenax oT 1 1o
2000 yaM. OgHAKO B MPEONOYTHTEIBHOM BapHAHTE OCYINECTBJICHHUS HACTOSIIErO H300peTeHUs
romononumep npomnuieHa (PPH-2) He comepxuT Kakoi-miuO0 HyKJIEHPYIOLIUI areHT, TO eCTh,
romonoyiumep nponuiena (PPH-2) He npoinen 3aponbiimeodpa3oBaHue.

bonee mompoOHO anbda-HykIeHpyroImue areHTbl omucanbl B 4actu «[lomumepHast
xkomnozuius (PC)».

I'omomnonumep nponuiena (PPH-2) u3BecTeH B 00JIaCTH TEXHUKH, K KOTOPOH OTHOCHUTCSI
Hacrosimee W300peTeHre, W KOMMEPUYECKH JOCTymneH. [loaxomsiimuMm NpuMepoM  SIBIISIETCS

HJ120UB ot Borealis AG.

I'omononmumep nponmiena (PPH-3)

I'omomnonumep nponmieHa (PPH-3) mo cymecTBy cOCTOUT U3, TO €CTh Oojiee ueM Ha 99,7
macc.%, emre Oosee MPennoYTHTEIBHO MO MeHblIeH Mepe Ha 99,8 macc.% M3 MPONHIEHOBBIX
enuHUL] OT o0Imel Maccel romonoanMepa npornwieHa (PPH-3). B npennouturensHOM BapraHnTe
OCYILECTBJIEHUS] HacTOSIIIEro n3odpererns romononmmep npomnwieHa (PPH-3) cocrout Tonpko
13 NPONUJICHOBBIX €AVHMULI.

I'omononmumep npormieHa (PPH-3) moker mmers ckopocts Teuenus: pacriasa MFRo
(230 °C), kax wusmepeHo coriacio ISO 1133, mo wmenbmeidi mepe 200 1/10 MuHyT,

NPEAnoYTUTENbHO 1o MeHbined mMepe 300 1/10 MunyT, Oosiee MPEANOYTUTENFHO IO MEHBIIECH
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mepe 400 1/10 muHyT, eme Ooyee MPEANOYTUTENLHO IO MeHbInel Mepe 420 /10 MUHYT, TakyiO
kak B npeaenax ot 200 xo 800 r/10 munyT, mpennouyTuTenapHO B npenenax ot 300 mo 600 r/10
MUHYT, Oojee mnpeamoutuTenpHO B mpexenax or 400 mo 500 /10 munHyT, eme Oonee
NPEANoYTUTENBHO B npenenax ot 420 no 480 r/10 MuHyT.

I'omononmumep npomnunena (PPH-3) moxer nmets conepskanue Gppakiiuy, pacTBOPUMOH B
xononHoM kcuionie (XCS), ne Oonee ywem 10 macc.%, mpemnouyrurensHo He Oojee dem 7,0
macc.%, eme Oojee mpearnouTUTENsHO He Oonee yeM 4,5 macc.%, Takoe kak B mpeznenax ot 0,1
no 10 macc.%, npeanoururensHo B npeneiax ot 0,5 no 7,0 macc.%, 6onee mpeanouTHTENbHO B
npeznenax ot 2,0 no 4,5 macc.% ot obuieit Mmaccsl romonoauMepa nponuiesa (PPH-3).

I'omononumep nponmnena (PPH-3) moxer umers Temmeparypy MjaBieHHss Tm 1o
Menblei mepe 150 °C, mpennourutenbHO o MeHbine mepe 158 °C, Takyro kak B mpenenax ot
150 mo 180 °C, mpemnoururenbHo B mpenenax oT 158 mo 170 °C, Gojee mpennouTHTENHHO B
npeznenax ot 161 no 165 °C.

I'omononumep nponunena (PPH-3) moxer copepskaTh HyKJIEHPYIOLIUI areHT, KOTOPbIH
NPEANOYTUTENIEHO MPECTABISIET TOJUMEPHBINH HYKJICHPYIOIUI areHT, Oosee mpennoYTHTEIbHO
anb(a-HyKJISUPYIOIUIT ar€HT, HAPHMeDp, TOJIUMMEPHbIH anb(ha-Hy KJICUPYIOLUIUH areHT.

Conepyxanvie anbda-HyKJISHPYIOLIEro areHta B romononumepe mnpormmieHa (PPH-3),
MPEONOYTUTENBHO COCTaBIsseT BIUIOTH 10 5,0 macc.%. B mpenmoutuTensHOM BapuaHTe
OCYILECTBJIEHUS] HACTOSIIIEro u300pereHusi, romononumep nponwieHa (PPH-3) comepxur He
bonee wem 3000 unm, Gosnee mpenmoututeabHO OT 1 10 2000 YHM anbha-HYKIEHPYIOIIEro
areHra.

bonee mompoOHO anbda-HykIeupyromue areHTbl omucaHbl B 4vactu «llomimepHas
xkommozuius (PC)».

I'omomnonumep nponuiena (PPH-3) u3BecTeH B 00JIaCTH TEXHUKH, K KOTOPOW OTHOCHUTCSI
Hacrosimee H300peTeHne W KOMMEpPYeCKH JOCTymneH. [loaxomsiimuM NpUMepoM  SIBIISIETCS

HL504FB ot Borealis AG.

Heynopsinouennsiit cononumep stuiiera (RPE)

Komnosznums nonumnponmieHa (PP) moxer comepkaTe HEYNMOPSIOYEHHBIH COMOIUMED
stuneHa (RPE). Heynopsimouennenii comomumep stwieHa (RPE)  mpennmoururensHO
NPEACTABISIET 3JaCTOMEPHBIN COIMOIUMEP, COAEPIKAIIHUM, MPEANOYTUTENIbHO COCTOSIIHNA U3
€IMHULL, TOJYYEeHHBIX U3 STHJIEHA, W €AMHMUL], TOJYyUYEeHHBIX M0 MeHblLIeH Mepe n3 oxgHoro C; -
Cio anba-onedpurHa, MpeaNOYTUTENLHO TIO MeHbIel Mepe u3 onHoro Cs - Cs anbda-oneduna,
Ooee MpennoUTUTENBHO 1O MeHbIel Mepe u3 ogHoro Ci - Cs anbda-onepuHa, TaKOro Kak mo

MmeHbInei mepe onuH u3 Cs - Cg anbda-onepuHa, TPEANOUTUTENBHO 110 MEHbIIEH Mepe OIUH U3
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C4 - Cs anba-oneduna, Oosee MPeaMOUTUTENBHO SIUHUL], TIOJYUYEHHBIX U3 3TUJICHA, U €AMHHII,
NOJIyYeHHBbIX 110 MeEHbIIEH Mepe M3 OxHOro anbda-onepuHa, BBIOPAHHOIO W3 TPYIIIEL
cocrositieir u3 1-Oyrena, l-meHTteHa, 1-rekceHa, l-remreHa u 1-OKTeHA, MPEANIOYTUTETHHO
BbIOpaHHbIH U3 1-OyTeHa u 1-okTeHa, Oojee NPeAnoUTUTENbHO U3 1-OKTeHa.

CooTBeTcTBEHHO, HeynopsnoYeHHbIH cononumep stuiieHa (RPE) copepsxut mo menbineit
Mepe eUHULBI, TTOJTy4YEeHHbIE U3 3TUJICHA, U €AMHULIBI, TIOJYYEeHHBIE U3 APYroro ajibpa-oneduHa,
KaKk ykazaHo B abO3ame Bbime. OOHAKO MO CYIIECTBY MPENNOYTHTEIBHO HEYIOPSAOUYEHHBIN
cononumep stusieHa (RPE) copep:kuT TONbKO €AMHUIB, MTONYyUYEHHbIE U3 STUJICHA, U eIUHHIIbL,
MOJIyYeHHbIe U3 APYyroro aibda-oneduna, Takoro kak 1-0yren, 1-nenrteH, 1-rexceH, 1-renteH u
l-oxten. Ilo cymecTBy NpeANOUTUTENBHO HEYNOpsAo4YeHHbIH cononumep sTmiieHa (RPE)
COZIEP’KUT TOJIBKO €AMHHULIBI, TIOTyUYE€HHbIE U3 3THJIEHA, U €AUHULIBL, MOJNyueHHble U3 1-OyTeHa,
l-rekcera u 1l-okTeHa. B OZHOM BapuwaHTe OCYLIECTBJIEHHsS HACTOSALIET0 H300pETeHUsI
HeyrnopsitoueHHbl cononuMep sTwieHa (RPE) comepkuT TOJMBKO €mUHHIBI, MOJNyYeHHbIE U3
STHUJIEHA, U eIUHUILIBL, NTOJyUeHHbIE U3 | -OKTeHa.

Heynopsinouennsiii cononmumep stunena (RPE) moxer comepkaTbCsi B MOJUIPOIIUTICHE
(PP) B popme (TOHKO) TUCTIEPTHPOBAHHBIX HJIACTOMEPHBIX BKIIOUEHHH B KPHCTAJUINYECKON MM
HOJTyKPUCTAJUTMUECKOH (ha3e MaTpHULbl, TAKOH Kak (haza MaTPHIBL, COAEpIKaIlas TOMOIOIUMEp
npormieHa (PPH-1), romonomimep nponunena (PPH-2) u romononumvep npomuiena (PPH-3).
Heynopsinoyennbiit cononmumep stuiena (RPE) co cBoeii cropoHel MoxkeT 00pa3oBBIBAThH
BKJIFOYEHHUS (TOHKO IHMCIIEPTHPOBAHHBIE) B JPYTHX 3JIACTOMEPHBIX COCIMHEHHUSX, TaKUX Kak
APYroil HEYNOPSNOYECHHBIH COMOJIMMEpP 3TUJICHA WM 3JjacToMepHas (asa rerepodasHOro
conmonumepa npormieHa. OIHAKO, MPEANOYTHTEIBHO HEYMOPSAOYCHHBIH COMOJUMED 3TUJICHA
(RPE) mpencraBisieT €QMHCTBEHHOE 3JIACTOMEPHOE COEAMHEHHE B TOJMMEPHON KOMITO3ULIMH
(PC).

Heynopsinouennblii  comonumep stiieHa (RPE) moxer uMeTh CKOpOCTh TEUEHHS
pacmaBa MFR, (190 °C, 2,16 kr), kak usmepeHo corjacao ISO 1133, He Gonee 1yem 100 r/10
MUHYT, IPEANOYTUTENBHO He Oosee yeM S0 1/10 MuHyT, OoJiee mpennoYTuTeNnbHO He Oosee yem
40 r/10 munyT, eme Ooyee MpennOYTHTENBHO He Oonee ueM 35 1/10 MHHYT, Takyr Kak B
npenenax ot 0,2 no 100 r/10 mMunyT, npeanouturenbHo B npeaenax ot 0,5 mo 50 r/10 munyT,
Oonee npennouturensHO B npenenax ot 0,5 no 40 1/10 muHyT, eme Oosiee MPEANOYTUTENLHO B
npenenax ot 0,5 no 35 /10 munHyT, U eme Oonee mpennouTUTENBHO B mpenenax ot 0,5 go 30
/10 MUHYT.

B omHOM BapuaHTe OCYLIECTBIEHHUS HACTOSIIETO H300pPETEHUs HEYNOpPSIOYSHHBbIH
cononumep stwiieHa (RPE) umeer ckopocte Tedenus: pacrmiaa MFR; (190 °C, 2,16 kr), xak

uzmeperno cormacHo ISO 1133, B mpenmenax ot 5,0 mo 80 r/10 MUHYT, NMPEONOYTHUTENHHO B
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npenenax or 10 mo 50 r/10 muHyT, Ooyiee mpeanmoyTHUTENbHO B mpenenax ot 20 mo 40 r/10
MUHYT, elle Oojee MPeAnoYTUTENBHO B ipeaenax ot 25 1o 35 r/10 MuHyT.

B opHOM BapumaHTe OCYILIECTBIEHHsI HACTOSIIETO H300pPETeHUs HEYNOpPAIOYSHHBbIH
cononumep stuieHa (RPE) umeer ckopocte Tedenust pacrmiaBa MFEFR; (190 °C, 2,16 kr), xak
uzmeperno cormacHo ISO 1133, B mpenmenax ot 0,1 mo 10 r/10 MUHYT, NPEANOYTUTENHHO B
npenenax ot 0,3 mo 5,0 /10 munyT, Gonee mpeanodTuTeapbHO B mpenenax or 0,5 mo 2,0 r/10
MUHYT, elle Oojee npeanodTuTenpHo B npeaenax ot 0,7 o 1,3 r/10 munyT.

Heynopsinouennsiii cononumep stmieHa (RPE) Moxer mMeTh MIIOTHOCTh, KaK HU3MEPEHO
cornacHo ISO 1183 187, ne Gonee uem 910 kr/cm’, mpeanodTHTENbHO He Gosee uem 885 kr/cm’,
TaKylo Kak B mpenenax oT 854 mo 910 xr/cM’, MpeAnoYTUTENBHO B Tpenenax or 854 mo 885
Kr/c™’.

Heynopsinouyennsiit cononumep stunieHa (RPE) moker nmers copepskaHue 3TUIIEHA IO
MmeHblnelt mMepe 80 Mon.%, MpeArnouTUTENbHO MO MeHblned Mepe 92 mon%, Takoe Kak B
npeznenax ot 80 1o 98 mon.%, MpeanouYTUTENBHO B npeaenax oT 82 1o 92 mon. %.

Hpyrumu cioBamu, HeynopsiioueHHbl cononumep stuseHa (RPE) moker copepskath mo
menbineli mepe onuH Cs; - Cio anbda-oneduH, npeanouTuTensHO Mo MeHblned mepe oaun Cs -
C8 anbga-onedun, Oonee mpeanouTutenbHo mo MeHbliei mepe onud Cs - Cg anbda-onedun,
Tako# kak 1-OyTeH, 1-rexceH u 1-OKTeH, MPeanoYTUTENIbHO 1-OKTeH, B KOJIUYECTBE BILIOTH 10 20
MOI1.%, TIPEANnOYTUTENBHO BILIOTh A0 18 M01.%, Takom kak B mpenenax ot 2,0 no 20 mon.%,
MPEANOYTUTENBHO B Iipenenax oT 8 1o 18 mon.%.

Heynopsinouennsiit cononumep stusieHa (RPE) m3BecTeH B 001acTH TEXHUKH, K KOTOPOH
OTHOCHTCSI HACTOsIIIee M300peTeHHe, U KOMMEpPYEeCKH NOCTymneH. [loaxomsmuMu mpuMepaMu

siysieTcst Queo8230 u Queo8201 ot Borealis AG.

I'erepodasnbriii conomumep npomnuiena (HECO)

Komnosunmst mnonumnpomwiena (PP) Mmoxker comepkarh rerepodasHbldl  COMONUMED
nponuiena (HECO).

Kak ykazano Bbille, rerepodasHbiii COMOJIMMEp MPOMUIEHA COAEPKUT B KadeCTBeE
MOJMMEPHBIX KOMIIOHEHTOB MOJIUIIPOITHIICHOBYIO MATPULY M 3J1aCTOMEPHBI COMOJIIMED.

I'erepodasnsrii cononumep nporuiera (HECO) npennouTuTeabHO COREPIKUT:

(a) MOJIUTIPONUIICHOBY O MaTpuly (M) u

(b)  snacromepusiii conoiumep (E), conepskammuii eJUHHLIBI, IOy YeHHbIE U3

- NpOMNUIeHa U

- stunena w/umu Cs - Cyo anbda-oneduHos, Ooee MpeANOYTUTETHFHO U3 STUJICHA

w/mmn C4 - Cyo anba-onedpunos u Hambonee npeamnouturenbHo u3 stuienHa, Cs, Cs w/mmm Cg
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anba-oae@UHOB, HampuMep, STHIICHA U, HEOOsS3aTeNbHO, €AMHHL, TMOJYYEHHBIX M3 IHEHOB C
COMNPSTKEHHBIMH JBOMHBIMH CBSI3SIMU (KOHBIOTHPOBAHHBIE UEHBI).

[Monunponunenosast Marpuua (M) NpeAnOYTUTENIHHO MPEACTABISET HEYMOPsSA0USHHbIH
COMOJIMMEpP TPOMWIEHA WJIM T[OMOIOJMMEP TPOIMWJIEHA, TOCIENHUI IO  CYLIeCTBY
NPEANOYTHTEIEH.

B cnywae, xorma nojumpornuieHoBas wmatpuna (M) mpencTaBisieT TOMOIMOJIHMEp
NPOMWJIEHA, MOHSITHO, YTO COJAEpPKaHHE COMOHOMEpa B MOJMIIPONMUICHOBOH Matpuue (M)
cocraisier He Oosee yem 1,0 macc.%, mpeanoururensHo He Oojnee uem 0,8 macc.%, OGonee
peanouTuTeNIbHO He Oonee yem 0,5 macc.%, takoe kak He Oonee yem 0,2 macc.% or obmei
Macchl MOJIUITPONIIIEHOBOM MaTpuLel (M).

B cnyuvae, xorna monmumnpomnuieHoBas marpuua (M) MpeacTaBisieT HEYNOPsAOYSHHBIH
CONOJIMMEp MPOMUJIEHA, MOHSATHO, YTO HEYNOPSIOYEHHBIH COMOJMMEp MPOMUIeHA COIEPIKUT
MOHOMEDBI, COIOJHMEPU3yeMble C MPOMUICHOM, HApUMep COMOHOMEpBI, TaKHe KaK STHIJIEH
/i Cy4 - Coo anbda-onedpun, B uactHocT sTUiieH w/nnu Cy - Cio anbda-oneduH, Hampumep,
stuneH, C4, Cs¢ w/umu Cg anbda-onedun. IIpeanouTuTenbHO HEYyNOPSAOUEHHBIH COMOIUMED
NPOMWIEHA COAEPKUT, MO CYIIeCTBY COCTOUT W3 MOHOMEpOB, CONOJMMEPU3YEMBIX C
NPOMWIEHOM, W3 TPYINIBL, COCTOsIMed wu3 oTwieHa, |-OyreHa wu 1-rekceHa. bosee
HPEANOYTUTENIHO HEYNOPSAOYEHHBIH COMONIMMEp NPOMUIEHA COAEPKUT IOMUMO IPOMHIIEHA
eNUHMLIbI, TOJyYeHHble H3 OTHIeHa wwuin 1-OyreHa. B  mpeamouTwTesbHOM BapuUaHTe
OCYILIECTBJIEHHS] HACTOSIIEr0 HM300peTeHHsi HEYTOPSIOYEHHbI  COMOMUMEp MPOMUIeHa
COZEPIKUT TOJIbKO €MHULIbI, TIOJyYeHHbIE U3 STHJIEHA U mpornuieHa. JIOMOoMHUTENbHO, TOHSATHO,
YTO HEYNOPSAOYEHHBIH COMOJMMEDP TMPOMHJICHA TMPEANOYTHTEIbHO HMEET COAEpKaHUe
coMoHOMepa B mpezenax ot donee yem 0,3 no 1,0 macc.%, Ooniee mpeanoYTUTENLHO B Mpeaeax
or Gonee wem 0,3 mo 0,8 macc.%, eme Oonee mpenmoututenbHO B mpenenax ot 0,3 mo 0,7
macc.% OT o01eli Macchl HEYMOPSIIOYEHHOTO COMOIMMepa MPOITHJICHA.

IMomunponuneHosass Matpuna (M) moxer ObITh H30TakTHYeCKOH. COOTBETCTBEHHO,
MOHSITHO, YTO TOJUMpOnuiIeHoBas Matpuna (M) MMeeT IOBOJBHO BBICOKYIO KOHLICHTPALHIO
U30TAaKTUYECKUX TIEHTAl, TO ecTh, Oojee yeM 80 %, Oonee mpeamouTuTeNbHO Oonee ueM 85 %,
erre Oosee mpenmouTuTeNbHO Oosiee uem 90 %, eme Oonee mpenmouTuTeNbHO Oosee yem 92 % u
erre OoJiee mpeAnoOYTHTENBLHO Ooiee yeM 93 %, Takoe kak Oojiee uem 95 %o.

JIOTIOTHUTENBHO, TMOHATHO, YTO NoiunponmieHoBas wmarpuua (M) rerepodasHoro
conosyumepa npormwiena (HECO) uMeer 1OBONBHO BBICOKYIO CKOPOCTh TeueHHs pacruiaBa. Kax
yKa3aHO BbIIIE, CKOpOCTh TeueHus pacruiaBa MFRy (230 °C, 2,16 kr), kKak U3MEPEHO COTJIACHO
ISO1133, nomunponmnenoBoir Matpuiel (M) paBHa ckopoctu TedeHus pacruiaBa MFRo

¢bpaxuu, HepacTBopuMoit B xoogHoM kcmionie (XCI), retepodasHoro cononumepa mponuiIeHa
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(HECO). CnenoBarenbHO, MPenNOYTUTENBHO (PAKIHsi, HEPACTBOPUMAS B XOJIOTHOM KCHIIOJE
(XCI), rerepodasnoro conommmepa nporuieHa (HECO) mmeer cKOpOCTb TeUeHHUs pacriiaBa
MFR; (230 °C, 2,16 xr), kak usmepeno corjacHo [SO1133, B mpenenax or 50 mo 200 r/10
MUHYT, Oosee mnpeamoututTenbHo B mpenenax or 80 mo 150 1/10 mumuHyT, eme Oonee
npeanouTuTenpHo B npenenax ot 100 go 130 r/10 muHyT.

I'erepodaszneiii nomunponmieH (HECO) moxer umers MFR; (230 °C, 2,16 xr), kak
usmepeHo corjiacHo ISO 1133, ne Gonee yem 60 1/10 MUHYT, IPEANOYTUTENILHO HE OoJiee dyeM
40 r/10 munyT, 6onee npenmnoutTuTenbHO He Oosiee ueM 30 1/10 MUHYT, TaKyrO Kak B Mpenesiax oT
5,0 no 60 /10 mMuHyT, npemmoururenbHO B mpeaenax or 10 mo 40 r/10 muuyTt, Oonee
npeanouTuTeNbHO B nipenenax ot 20 1o 30 /10 MuHyT.

I'erepodaszueiii nommmnponuieH (HECO) moxxer umers ollee comep:kaHne COMOHOMEPA
He Oosiee yeM 35 Moi.%, npeanodTurenabHo He Oonee yeM 30 Moin.%, Oojiee MpennoYTUTEIBHO
He Oojyee uem 22 moin.%, Takoe kak B mpexnenax oT 5,0 no 35 mon%, mpennouTHUTENbHO B
npezaenax ot 10 1o 30 mon.%, Gosiee MpeAnoYTUTENHHO B mpeaeax ot 15 1o 22 mon.%.

I'erepodasupiii  nonunpormwien (HECO) woxker wumeTh KOJHUYECTBO — (ppakium,
pactBopumoii B xojogHoMm kcunosie (XCS), He Oonee yem 60 macc.%, MPENNOYTHTEBHO HE
Gonee yem 45 macc.%, Oonee mpeaAnoyTHTENBEHO He Oosee yeM 35 macc.%, Takoe Kak B Ipeaesax
or 10 mo 60 wmacc.%, mnpeamouturenbHO B mpexenax or 20 go 45 wmacc.%, Oosnee
NPEANOYTUTENIbHO B mpenenax or 25 po 35 macc.% ot oOmel wmaccel rerepodasHOro
nonunpornuieHa (HECO).

I'erepodasupiii nomunpornuien (HECO) Moxer uMeTh XapaKTePUCTHUYECKYIO BSI3KOCTb
(IV) ¢pakuun, pactBopumoiri B xonmomHoM kcmione (XCS), ne Oomee uem 4,5 mi/r,
MPeanoYTUTENIbHO He Ooyee 4em 3,5 mi/r, Takyw kKak B mpexenax ot 2,0 mo 4,5 nmi/r,
NPEANOYTUTENIBHO B Iipenenax ot 2,7 no 3,5 mir.

I'erepodazupiii nmomunponmier (HECO) wMoxker wumers copepikaHue COMOHOMeEpa
¢pakuuu, pacrBopuMoii B xomomHoMm kcwione (XCS), He Oomee uem 65 wmon.%,
MPEINOYTUTENBHO He Ooee ueM 60 Moi.%, Oonee mpeamnodTuTebHO He Oojee yem 55 Mo %,
Takoe Kak B mnpenenax oT 30 go 65 mon.%, npeanoururenbHo B npenenax oT 40 no 60 mon.%,
OoJiee MPennoYTUTEIBHO B TIpenenax ot 45 1o 55 mon.%.

Kak mpasuno, ¢pakuus, HepactBopumas B xosnonHoM kcuioie (XCI), rerepodasnoro
cononumepa npomwieHa (HECO) nmpencraBisier KpUCTAITMYECKYIO HITH MOy KPUCTAJUTHIECKYFO
yacTh rerepodasnoro conomumepa npormuieHa (HECO), to ects, matpuny (M), rae dpaxius,
pactBopumasi B XojiogHoM kcuiiojie (XCS), mpeacTaBiiseT 3JaCTOMEPHYIO 4acTh rerepodasHoro
cononmmepa nipormieHa (HECO), To ects, snactomepssiii cononumep (E).

Conepxanne wmatpuipl (M), TO ecTh, copepkaHue (pakiuH, HEPACTBOPUMOH B
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xononHoM kcuioje (XCI), B rerepodaznom conommmepe npomwiera (HECO) npennoutuTeibHO
cocTasiisieT B npenenax ot 60 mo 90 macc.%, Gojee mpeanoYTUTENBHO B Mpenenax ot 65 xo 80
macc.% ot olmeit maccel rerepodasHoro cononmmepa npomuwieHa (HECO).

Conep:xxaame snmactomepHoro comnojumepa (E), To ecth, conmepskanue Qpakoum,
pactBopumoii B xonogHoMm kcujionie (XCS), B rerepodazaom cononumepe npommieHa (HECO)
MPEINOUYTUTENBHO COCTaBJsieT B npeaenax ot 10 no 40 macc.%, Gomnee mpenmoutuTesibHO OT 20
1o 35 macc.% ot obuieit maccol rerepocdasnoro cononumepa npormuiieHa (HECO).

I'erepodazneiii  comomumep mnpomwiteHa (HECO) mwHapsngy ¢ ero ornenbHbIMH
KOMIIOHEHTaMU (MaTpHIla U 3JIaCTOMEPHBII COMOINMEp) MOXKET OBbITh MOJyuYeH CMEIlUBAHUEM
MNOJIMMEPOB  pa3JIMYHBIX THIIOB. OI[HaKO nIpeAnOYTUTCIIBHO FeTepO(baSHbIﬁ CONOJINMED
nponuiena (HECO) Hapsinmy ¢ ero oThnenbHBIMH KOMIIOHEHTaMH (MaTpuLia U 3JIACTOMEPHBIN
COMNOJIMMEP) MONYYAKOT MPH UCIIONB30BAHUH MOCIEIOBATENBHOTO MPOLECCa, ¢ UCTIONIb30BAHUEM
PEaKTOpOB B CEpUIHHON KOH(UTYparuy, pabOTAIOIUX MPHU PA3JINUHBIX YCIOBUSIX PEAKIINH.

I'erepodasneiii conommep npornuieHa (HECO) u3BecTeH u3 nmpenmecTByOIEro ypoBHs
TEeXHUKH U KoMMepuecku poctyres. I[Tomxomsamum npumepom siisiercss EGO66AI or Borealis
AG.

onspusiit MopuduIUpoBaHHbIH nonunponuieH (PMP)

Jns Gojiee IErkoro JOCTHKEHUs Oojiee paBHOMEPHOW AUCTIEPCUN  YIVIEPOAHBIX BOJIOKOH
(CF) B nmonMMepHBIX KOMIIOHEHTAX, KOTOPBIE BHICTYAIOT B KAUECTBE MATPHILIBI ISl YTIIEPOIHBIX
BosiokoH (CF) B mnomumepnoit komnosuimu (PC);  momsipHbIi  MOIU(HUIIMPOBAHHBIN
nojunponuieH (PMP) npuMeHstoT B ka4eCTBE CBSI3YIOLIETrO areHTa.

Monspusii  MomubuiwpoBanuelii  nonunponwieH  (PMP)  mpeamodrutenbHO
NPEACTABISIET MOJUIPONUJICH, COACPIKALIMHA MOJISIPHBIE TPYIIITHL.

Hanee Hwmwke Oyner omucaHn Oonee mOAPOOHO TMOJHIPOINMIEH, KOTOPBIH 3aTeM
MOIU(PHUIHPYIOT B NOJSIPHBIA Moau(uuupoBaHHbIi nonmunponmieH (PMP).

[TonunponuyieH MNPEennoYTHTEIBHO TMPEICTABISET TOMOIOJMMED MPONMMIEHA WM
HEYMOPSIIOYEHHBII COMOJIMMep MPOMUJICHA, TAKOW Kak conoyumep (1) mponmieHa u (ii) STuieHa
u/umn C4 - Cr2 a-onedunoB, npeanoututensHo (i) mpomieHa u (ii) a-oneduHa, BEIOPAaHHOTO
U3 TpPyNIbl, COCTOsAINEeH W3 OSTHieHa, |-OyreHa, 1-rekceHa, l-okTeHAa W WX CMeCH,
NPEANOYTUTENBHO TOJIBKO STHIIEHA.

B onHOM BapmaHTe OCYINECTBJIEHHsS] HACTOSINEro H300peTeHHs MOAU(UIIMPOBAHHBINA
nojunporuiern (PMP) mpencrasisier MOmupUIMPOBAHHBIA HEYMOPSAOUYEHHBIH COMOIUMED
NPONMIIEHA, TAe YKa3aHHbI HEYMOPSAOUYEHHBIH COMOIUMEDP MPOIMIIIEHa COAEPKUT B KadeCTBE

COMOHOMEPHBIX €AMHUL TOJIBKO 3THIJICH.
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[MonmunponuieH, W3  KOTOPOrO  MOJNYYAIOT  MOJSIPHBIA ~ MOTU(DHUIIMPOBAHHBINA
nojunporuiern (PMP), Taxke MOXET NpPEACTaBIATH roMomnonuMmep mnpomwieHa. OnHaxo,
NPEANOYTUTENBHO TIOJUIIPONIIIEH, M3 KOTOPOTO MOJYYarT MOJAPHBIA MOTU(PHUIMPOBAHHBIN
nonunponuieH (PMP), npencrasnser HeynOpsIOYEHHBIH COMOIMMED POIHIICHA.

B onHOM BapuaHTe OCYIIECTBJIEHHS] HACTOSINErO H300pPETeHUs MOJMIIPOINIEH, W3
KOTOPOTO TMOJIY4YaroT NOJSIpHBIA MonubuiuposanHelii nonunpornuieH (PMP), mpencrasusier
HEYMOPSIIOUYEHHbIII  COMOJMMEp  MPONWJIEHa, COMAEpKALIUil  COMOHOMEPHbBIE  €IMHULBI
MOJIyY€HHBIE TOJIBKO U3 STUJICHA.

OTHOCUTEIBPHO OIpeNeNeHNs] HMCIOJAb3YeMOr0 B OMNMCAHUM HACTOSIIEW MNaTeHTHOH
3asBKM TEPMHUHA «HEYNOPSAOYEHHBbI CONOJIMMEp MPONMIEHA» JeNaeTcsi CCbUIKa Ha
MH(pOPMALIUIO, IPUBEACHHYIO BbILIE B 4aCTHU onucaHus nonunponuieHa (PP).

IIpennodTuTenpbHO €IUHULBL, TOJYUYE€HHbIE U3 IPONUIIEHA, COCTABJISAIOT OCHOBHYIO 4acThb
HEYTIOPSIOUYEHHOI'0 COMOJIMMEpa MPOMUJIeHa, TO eCTh, Mo MeHblield Mepe 90,0 macc.%, Oonee
NPEANOYTUTENbHO B npenenax oT 92,0 no 99,5 macc.%, ere 6osee mpeanoYTUTeNbHO OT 92,5 1o
98,0 macc.%, u eme Oosnee mpeanmodrutenbHo oT 93,0 mo 96,0 macc.% ot obuieit mMaccel
HEeyTMOpsiI0UEHHOro  cononuMepa  npomnuieHa. COOTBETCTBEHHO, KOJMYECTBO — €IUHMUII,
noiydeHHbIx u3 stuieHa wumn C4 - Ci2 0-0neMHOB, MPENNOYTUTENIBHO IONYUYEHHBbIX U3
STUJIEHA, B HEYNOPSAOYEHHOM COTOJIMMEpEe MPOMIIeHa cocTaBisieT MakcumanbHO 10,0 macc.%,
npeanouTuTeNibHO B npenenax ot 0,5 no 8,0 macc.%, Oonee npennoururensHo ot 2,0 mo 7,5
macc.%, eme Oonee mnpennoututenbpHo ot 4,0 mo 7,0 macc.% or oO0mei Macchl
HEYTOPSIIOUEHHOT0 COTIOIMMEpa MPOTUJIeHA.

Cnenyer mnoHUMAaTh, YTO HEYNOPSOUYEHHBIN COMOJMMED MPOMUIIEHA COAEPIKUT TOIBKO
€AMHULIBI, MOJy4YeHHblEe U3 MponuiieHa U 3TuieHa. KonudecTBa cOMOHOMepa, NMPUBEACHHbIE B
5TOM ab3ale, OTHOCSATCS K HEYNOPSIOUEHHOMY COMNOJHMMEPY TMpPOMIJIEHa, KOTOPBIA He
MOIU(PHUIIHPOBAH.

IloHATHO, 4YTO HEYNOPSAOYEHHBIH  CONOJAMMEP  NPOMMIEHAa, TO €CTh, He
MOIU(HUIMPOBAHHBIA  HEYIMOPSAOUYEHHBIH  COMOJMMEp TPOMUJIEHA, HMEET TEeMIIEPaTypy
miasienus Tm B mpenenax ot 125 mo 140 °C, Gosee mpeanouTUTENbHO B Tpenenax ot 128 no
138 °C eme Oonee mpenmoutuTeNbHO B npeaenax ot 131 no 136 °C. Temnepatypa miaBjieHus,
NpUBEICHHAs B O5TOM al3ame, - TeMmeparypa IUIaBJIEHUs HE MOAU(PHUIHNPOBAHHOTO
HEYTOPSIIOUEHHOT0 COMOIMMEpa MPOTUJIeHa.

IloHATHO, 4YTO  HEYNOPSAOYEHHBI  COMOJMMEpP  NPOMMJIEHa, TO  €CTb, He
MOIU(HUIMPOBAHHBIA HEYNOPSIIOUEHHBIH COMOJMMEpP MpPOMIJIEHa, UMEET CKOPOCTb TEUYCHHUS
pacmuiaa MFR, (230 °C), kak usmepeno corjacao ISO 1133, B mpemenax ot 1 mo 30 r/10

MUHYT, NPEANOYTUTENbHO B mpepenax oT 1 mo 20 r/10 muHyT, Oonee MpEeamOYTHUTENBHO B
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npenenax ot 1 mo 10 /10 MuHyT u Hambojee MPEeNNOYTHTENBHO B mpenenax ot 2 ao 6 r/10
MUHYT.

ITonsiTHO, uTO TOJSIPHBI MonmuduIHpoBaHHb nojunpomwieH (PMP) conepxut
IpyNmbl, MOJy4YeHHbIE W3 MOJSAPHBIX IPynmn. B 3TOM KOHTEKCTe NpEeANoYTeHHE OTHAAETCs
noJsipHOMy ~ MomuduuupoBaHHoMy  nosumnpormieny  (PMP),  comepikamemy — rpymiiel,
NOJIyYeHHbIE M3 TOJSIPHBIX COENIWHEHWH, B YaCTHOCTH, BBIOPAHHBIH M3 IPYMIIbI, COCTOSINEH U3
AHTUAPUAOB KUCJIOT, KapOOHOBBIX KHCJIOT, MPOU3BOIHBIX KApOOHOBBIX KHCIIOT, MEPBUYHBIX H
BTOPUYHBIX aMUHOB, THAPOKCUJIBHBIX COEUHEHHH, OKCa30JIMHA U 3TIOKCUJIOB, a TAKXK€ MOHHBIX
COCIMHEHUN.

KoHkperHple  npuMepbl  yKa3aHHBIX  IOJSPHBIX  COEAUHEHWH  MPEACTaBISIOT
HEHACBIIEHHbIE IUKINYeCKHe AaHTMAPUABl U UX anudaTHuyeckue CIOXKHbIe IUI(QUpPBL, U
NPOU3BOAHBIE AMKUCIOT. B 4acTHOCTH, MOXeT OBbITh MCIONB30BaH MAJCMHOBBIH aHTUIPUI U
coenuHenusi, BeiOpanHble u3 Ci - Cio JMHEHHBIX U Pa3BETBICHHBIX AUANKUIManenHaros, Ci -
Cio NMHEHWHBIX W pa3BEeTBICHHBIX AuUANKWI(ymapaToB, urakoHoBoro anruapuma, Ci - Cio
JUHEHHbIX W PA3BETBJCHHBIX CJIOXKHBIX JUAJIKWIOBBIX 3(QHPOB HTAKOHOBOWH KHCIOTHI,
MaJIeHHOBOH KHUCJIOTHI, ()yMapOBOI KUCJIOThI, MTAKOHOBOH KHCIIOTBI U UX CMECEH.

C Touku 3peHHs CTPYKTYpbl, NOJSPHbIH MoauduuupoBaHHbIH mnonunpomnmieH (PMP)
NPEANOYTUTENIHO BBIOUpPAIOT n3 TpadT- mim  OJIOK-COMOMMMEpPOB, MPEANOYTHTENBHO U3
YKa3aHHOTO BBIIIE€ TMOJUIPOINUJIEHa, TAKOrO Kak YKa3aHHbIH BBIIIE HEYMOPSIOUYEeHHBbIH
COMONIMMEp NMPONUIICHA.

[IpennoyrurenbHO MONSAPHBIA MomuduIMpoBaHHbld nonunpornmied (PMP), To ects,
CBSZYIOLIUN areHT, MpPEeICTaBJsieT IMOJUIPOINUIIEH, TaKOM KaK HEYMNOpPSIOYEHHBIH COMOJUMEp
NPONHJIEHa, KaK yKa3aHo Bbime B yacT «llomsipHbiii Mmoguduuuposannsiii npornmien (PMP) B
KaueCTBE CBSI3YIOLIErO areHTay, MPUBUTON TAKOW MOJISIPHON IPyIIIOH.

ITo cymecTBy mpennouTeHHE OTAAETCS MPUMEHEHUIO IIOJMIIPONUJIEHA, TaKOMYy Kak
HEYNOPSIOUYCHHBI CONMOJMMEDP MPONWIECHa, Kak Yyka3aHo Bplle B 4actu «llomspasiid
mMomuduumuposanHelii nporuiaeH (PMP)y, NMpUBHTOrO MaJeWHOBBIM AHTHIPHIOM, B Ka4deCTBE
NOJISIPHOTO MOIU(UIIPOBaHHOTO nonunponuieHa (PMP), To ecTh, CBA3YIOLIEro areHTa.

B omHOM BapuaHTe OCYLIECTBIEHHS HACTOSALIETO H300pETEHHs MOJIIPHBIN
mMomuduuuposanHeli noymnponwieH (PMP) mnpexncraBiser HEymopsiiOUYEHHBIH COMOJIUMED
MPOMUJIEHA, KaK YKA3aHO Bbllle, MPUBUTON MallenHOBBIM aHruapunaoM. CrenoBarenbHO, B OJHO
IO CYLIECTBY TNPEANOYTUTEIPHOM BapUAHTE OCYINECTBJICHUS HACTOSIIEro H300peTeHus
NOJSIpHBI  MomuduuupoBaHHblii nonunpornmieH (PMP) mnpencraBisier HeynopsmOYeHHBIN
COTIONIUMEDP  TPONMMJICHA  STWJICHA, TPHUBUTOW  MAJlEMHOBBIM  aHTUAPUAOM,  Oojee

NPpEATIOYTUTEIIBHO, €CJIM COACPKAHUE STUJICHA OT O6IJ.ICFO KOJINMYECTBA HEYTIOPANOYCHHOIO
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comojuMepa MpOINUJIEHa STUJIEHa cOCTaBisier B mpenenax ot 2,0 mo 7,5 macc.%, Oonee
MpeanouTUTENbHO B nipenenax ot 4,0 no 7,0 macc.%.

MOHSATHO, YTO JJIs1 JOCTIKEHMs 3aJaHHON nucnepcuu yriepoaHbix BosokoH (CF) B
MOJIMMEPHBIX KOMIIOHEHTAaX, FApaHTUPYIOIIeH, 4To nonumepHas kommnosuuus (C) obecnieunsaer
Xopouo cOalaHCUPOBaHHbIE MEXAaHHYECKHE CBOMCTBA, B YACTHOCTH BBICOKYIO YapHYIO
IPOYHOCTh B KOMOMHALIMM C BBICOKHMM OTHOCHTEIBHBIM YUIMHEHHEM K MOMEHTY pa3pbiBa IPH
HU3KOW IUIOTHOCTH, MOJIIPHBIA MoauduumpoBaHHbd nomunponwieH (PMP) conepxkut Gonee
BBICOKOE€ KOJINYECTBO IPYIII, MOJYyYEHHBIX U3 MOJSPHBIX IPYII, IO CPABHEHUIO C TAKOBBIM, KaK
NPABUJIO, HUCIIONIB3YEMBIM B MOJIIPHBIX MOAUDULIMPOBAHHBIX MOJHUIIPOITUIICHAX.

IMonspusbiit MoxudumpoBansbli noaunporwieH (PMP) moxer coxmepkaTh TIpyTIIbL,
MOJIy4eHHbIEe M3 MOJISIPHbIX rpynn B mpenenax or 0,5 mo 5,0 macc.%, mpennodTtutesbHO B
npenenax ot 1,0 no 4,0 macc.%, Oonee npeanoyTurenbHo B npeaenax ot 1,5 no 3,0 macc.%, eme
Oonee mpeamodTUTENbHO B mpexaenax ot 1,7 mo 2,3 macc.% ot ofiieil Macchl MOJSIPHOTO
MoauuLpoBaHHOro nojumnponuieHa (PMP).

IMonspueii  Moguduuposanubiii nomunponmieH (PMP) moxer umerb 0oOBeMHYIO
ckopocth TeueHus: pacruiasa MVI (170 °C; 1,2 kr), xak usmepeno coriacuo ISO 1133, B
npenenax or 20 mo 150 cm’/10 munyT, mpeanoutuTensHo B mpenenax ot 40 no 100 cm’/10
MUHYT.

B omHOM BapuaHTe  OCYLIECTBICHHsS  HACTOSILIErO  M300pEeTEeHHs]  MOJISIPHBIM
mMomuduuupoBanneii nojmnponwieH (PMP) npencraBiseT HeyNnopsIOUEHHBINH COMONUMED
NPOMIJIEHA STUJICHA, PUBUTON MAaJIEMHOBBIM aHTHIPHIOM, C COAEP’KAaHUEM STHUJICHA OT OOLIero
KOJINYECTBA HEYIOPAJOUEHHOTO COMOIMMeEpa MPOIUJIeHa STUJIEHA COCTaBIIseT B Ipenenax ot 2,0
no 7,5 macc.%, HMeIIero rpymnmsl, MOoJy4YeHHbIe U3 MOJSIPHBIX Ipynm, B npenenax ot 0,5 no
5,0 macc.% u oObeMHON CKOpOCThIO TeueHus: pacruiaa MVI (170 °C; 1,2 kr), kak U3MepeHo
cornacuo I1SO 1133, B npenenax ot 20 10 150 cM’/10 MuHyT.

B omHOM BapuaHTe  OCYLIECTBIEHHs  HACTOSALIEr0  W300pETEeHHUs]  MOJISIPHBIM
momuduuuposanHeli nojmmnponwieH (PMP) npencraBiser HeyNnopsiiOUYEHHBIH COMOJUMED
NPOMIJIEHA 3TUJICHA, TPUBUTON MaJIEMHOBBIM aHTHIPHIOM, C COEP’KAaHHEM 3THJIEHA OT O0LIero
KOJINYECTBA HEYIOPsIOUEHHOr0 COMONIMMepa MPOIUJieHa 3TUJIEHa, COCTABJISAIOIUM B Ipenenax
ot 2,0 1o 3,0 macc.%, uMmerolero rpymnsbl, MoJy4YeHHbIe U3 MOJISIPHBIX TPYI, B Npeaenax ot 1,5
1o 3,0 macc.% u odbeMHOU ckopocThio TedeHus pacmuiaa MVI (170 °C; 1,2 kr), kak U3MepeHo
cornacuo I1SO 1133, B npenenax ot 40 1o 100 cM’/10 MUHYT.

B omHOM BapuaHTe  OCYLIECTBIEHHsS  HACTOALIEr0  W300pETEeHUs]  IMOJISIPHBIH
mMomuduuuposanHeli nojmmnponwieH (PMP) npencraBnser HeyNnmopsiiOUEHHBIH COMOJIUMED

Mponuji€Ha 5TUJICHA, HpPIBPITOfI MAJICMHOBbIM aHTUAPUAOM, C COACPKAHUEM 3TUJICHA OT O6H.I€FO
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KOJIMYECTBA HEYMNOPSAOYEHHOrO COMOJaMMepa MpOMwiIeHa 3ThuieHa B npenenax ot 2,0 mo 2,8
Macc.%, HMEIOLIero Ipynmbl, MOJy4YeHHble W3 MOJSIPHBIX Ipynn, B mpeaenax ot 1,7 go 2,3
macc.% u o0beMHON cKopocThio TeueHHs pacruiasa MVI (170 °C; 1,2 kr), kak HU3MepeHO
cornacto I1SO 1133, B npenenax ot 40 1o 100 cm*/10 MuHyT.

JIOTIONHUTENPHO WM B KAauyecTBE AaJbTEPHATHUBBL, [MOHSATHO, UTO MOJSIPHBIN
MoauduuuposanHelii nonunporuieH (PMP) npennoyrurensHO UMeeT TeMIepaTypy IUIABISHUS
Tm B npenenax ot 120 mo 150 °C, Gonee mpennmouTtuTenabHO B npenenax or 125 mo 145 °C u
HauboJee mpennouTuTeNbHO B mpenenax ot 130 mo 140 °C.

Ionspusiit MogudurpoBanHelii nomunpornuieH (PMP) Moxer ObITh MOTy4eH NMPOCTHIM
CIIOocOOOM IPH UCHOJIB30BAHUH JIBYX CTaJUIHOIO MPOLecca MPUBUBKY, BKITIOYAIOINErO CTAJUI0 B
TBEPAOM COCTOSIHUM B KauecTB€ MEpPBOM CTaAuM U CTAAUI0 B pacIljlaB€ B KauecTBE BTOPOMU
craguu. Takue TEXHONIOrHUeCKHe MPOLECChl XOPOLIO U3BECTHBI U3 00JIACTH TEXHHUKH, K KOTOPOI
OTHOCHTCS HACTOsIIIEe U300pETeHNE.

IMonsipHelit MoandUIMpOoBaHHbIH nonunponwieH (PMP) n3BecteH U3 npeamecTByOMEero
YPOBHS TEXHUKU U koMMepdecku aoctyneH. [Tomxonammm npumepom ssisiercs SCONA TSPP
10213 GB or BYK.

INomumepnas xomnosuiust (PC) moxer copmepaTh NOJAPHBI MOAWGDUIMPOBAHHBIN
nojunponuieH (PMP) B npenenax ot 2,5 no 10 yacreii mo macce, NpeANOYTUTENIHHO B Mpeesiax
ot 3,0 mo 7,0 yacreii mo macce, Oojiee MPEANOYTUTEIHLHO B mpeaenax oT 3,0 mo 6,0 gacTeit mo
Mmacce, 4acted mo oOmel wmacce mnonunpornuieHa (PP), momsiporo momuduumpoBaHHOrO
nojunponuiesa (PMP) u yraepoausix BosnokoH (CF).

B oxgHOM BapuaHTe OCYLIECTBIEHHS HACTOSIIETO H300PETEHUsI MTOJUMEPHAsT KOMITO3ULIUS
(PC) conmepsxut nonspublil MoauuupoBannblil noymnponuwieH (PMP) B mpenenax ot 2,5 no 10
yacteli mo Macce, dacteii mo oOmel wmacce mnonunpornmwieHa (PP), momsipHOTO
monupuumupoanHoro nonumnpomnuwiena (PMP) u yrineponubix BonokoH (CF).

B oxgHOM BapuaHTe OCYLIECTBIEHHS HACTOSIIETO H300PETEHUs! TOJUMEPHAsi KOMITO3ULIUS
(PC) comepsxkut nonspubiii MoguduumpoBanusiii momunponmieH (PMP) B npenenax ot 3,0 no
6,0 wdacreli mo Macce, dactei mo oOmeit wmacce mnoyunpormieHa (PP), momsipHOro
momudunuposanHoro nojunpommwieHa (PMP) u yrneponsbix BonokoH (CF).

IMomumepnas xomnosuust (PC) moxer comepaThb MOJSIPHBIA MOTU(DHUIIMPOBAHHBIN
nojunporuieH (PMP) B komudectBe mo MeHbined mepe 2,5 macc.%, NPEANOYTHUTENBHO MO
Menbiieir mepe 3,0 macc.%, TakoM KOJM4YeCTBe, Kak B mpexenax oT 2,5 mo 10 macc.%,
MPEINOYTUTENBHO B Tipenenax ot 3,0 mo 7,0 macc.% ot obieit Macchl MOJTUMEPHON KOMITO3ULIUU
(PC).

B OOHOM BapUaHTEC OCYLICCTBJICHUA HACTOALIETO I/1306peTeHI/I$[ NMOJIMMEpPHAasA KOMITIO3ULIUA
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(PC) conmepsxut nomsipbiil MoanduupoBannblil nomunponuieH (PMP) B mpenenax ot 2,5 mo 10
macc.% ot obmieit macchl mojuMepHon kommnosuiwu (PC).

B ogHOM BapuaHTe OCYLIECTBIEHHS HACTOSIIETO H300PETEHUs! TOJUMEPHAsi KOMITO3ULIUS
(PC) comepxkut nonspubiii MoguduumpoBanusiii momunponwmieH (PMP) B npenenax ot 3,0 no
6,0 gacreli mo macce ot obmeit Maccel nomuMepHoit kommnosunuu (PC).

IIpennoururenbHO  MONSApHBIM  MomuduUHMpoBaHHBI  momumnpormien  (PMP)
NPEACTABISsIET TOJNBKO MOJSIPHBIH MOIU(PHUIMPOBAHHBIA IOJUIPONMIIEH, MPUCYTCTBYIOLIUA B
nonumepHo komnoszumuu (PC). B onHOM BapuaHTe OCYIIECTBIICHHS HACTOSIIErO M300peTeHus
NOJISIPHBIM  MoaupuuupoBaHHbI noyunponwied (PMP) npencraBiseT TONBKO MNOJSPHBIN

MOIU(PHUIMPOBAHHBIN NOJHUITPOIIIIEH, IPUCYTCTBYOLUI B nonumepHoi komnozuiun (PC).

VYraeponusie BonokHa (CF)

ITonsitHO, 4uYro kommosuuus nomunpornuieHa (C) JHOWKHA UMETh  XOPOLIO
cOanaHCUPOBAHHbIE MEXAaHUYECKHE CBOWCTBA, B YACTHOCTH BBICOKYIO YIAPHYIO MPOYHOCTH B
KOMOHMHAIIK C BBICOKUM OTHOCHUTENIbHBIM YUIMHEHHEM K MOMEHTY pas3pbiBa. [ mOCTHXKEHUs
STHX CBOWMCTB 00s3aTeNIbHBIM TPeOOBaHHEM SIBJISIETCS] BKJIIOUEHHE yIiiepoaHbIX BoJOKOH (CF).

Yraeponusie BosokHa (CF) MoryT umeTs cpennuii quamerp B mpeaenax ot 2 1o 30 um,
NPEANOYTUTENILHO B Mpenenax oT 3 a0 25 um, Oonee mpennoyTHTEIbHO B mpeaenax ot 5 mo 20
UM.

VYraeponusie BonokHa (CF) MOryT MMeTh MIOTHOCTL B mpeaenax oT 1,0 mo 2,5 r/em’,
TMpEeNNoYTHTENBHO B npesenax oT 1,5 no 2,3 r/em’, Gosee mpeamouTuTensHo B npesenax ot 1,7
10 2,0 r/em’.

Crnenyer OTMETHTD, YTO yIJIEPOIAHBIE BOJOKHA HE PACCMATPHUBAIOTCS, KaK MOJUMEPHBIN
matepuan. JlonomuurensHo, yriepoanbie BosiokHa (CF) He Bxomsatr B 00BeM MOHSATHS
UCTIOJIB3YEMOT0 B OIMMCAHWW HACTOSIIEH NMAaTEHTHOH 3asBKU TepMUHA «no0aBku (AD)», kak
onucaHo 6oee MOAPOOHO HIKE.

Yraeponueie BonokHa (CF) moxer ObiTh B ¢opmMe HeTkaHOro marepuaia. HerkaHbrid
MaTepuan NpPeANOYTUTENbHO COMAEPKUT Mo MeHbluell Mepe 50 Macc.% yriepoaHbIX BOJOKOH
(CF), Gonee mpeAmnodTUTENbHO IO MeHbIIEH Mepe 65 mMacc.% yriaepoaHbIX BOJOKOH, elle Ooee
MPEINOYTUTENIbHO MO MeHblnelt Mepe 75 macc.% yriaeponueix BojiokoH (CF) u Hambonee
NPEANOYTUTENBHO 10 MeHbInel Mepe 80 Macc.% oT o01eli MacChl HETKAaHOTO MaTepHaa.

HerkaHnplli Marepwan mo HacToOsIIEMy H300pPETEHHIO MOXET COAEp)KaThb IOJHMEPHBIE
COEAMHEHUs, TaKHe KakK MPOKJIEHBAIOIME areHThl W/WIM LIBeHHble HUTKU. [IOHATHO, HTO
NPOKJICUBAIOIINE AareHThl W/WINM IIBEWHbIE HUTKA HE TMPHCYTCTBYIOT B KOJHYECTBE,

npesbimatomeM 10 macc.%, mpeamourutensHo 7,5 Macc.% eme Oosee MpenmnoyYTHTENIBHO 3
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macc.% ot obmeli wmaccel yriepopHoro BonokHa (CF). IlpoknemBaromue areHThl W/WIH
IIBEHHbIE HUTKH PACCMATPHUBAIOTCS, KaK BXOMSIUE B OOBEM MOHATHS HCIOJIB3yEMOrO B
ONMCAaHNH HACTOSAIIEH NMATEHTHON 3asBKH TepMUHA «yrieponHoe BookHO (CF)» u He cxonmHeI ¢
JOTMOJTHUTEIBHBIMH ITOJIMMEPHBIMU COETUHEHHSIMHL.

B ciyvae nmpucyTCTBUS, KOJHMYECTBO IBEHHBIX HUTOK B HOPME COCTABJISIET B MpEAeNax OT
0,25 nmo 10 macc.%, mpemnmoututenbHo B mpenenax ot 0,5 mo 7,5 macc.% wu Hambonee
npeAnouTuTeNsbHO B mpeaenax ot 1,0 no 3,0 macc.% ot oOmel Macchl HETKAHOTO MaTepHala.
ITonxopsiiue mBelHbIe HUTKH, HAIPUMED, IPEACTABILIIOT nonndpupHble BookHa. Kak ykazaHo
BbIIIIE, IIBEHHBIE HUTKH PAaCCMAaTPHUBAIOTCS, KaK BXOAALINE B OOBEM MOHATHS UCIOJIb3YEMOIO B
ONUCAaHUM HACTOsAIIEH NMATEeHTHON 3asBKHU TepMUHA «yrieponHoe BookHO (CF)» u He cxonmHsI ¢
JOTIOJTHUTEIbHBIMH ITOJIMMEPHBIMU COETUHEHHSIMHU.

B cnyuae npucyTCTBHs, KOIUYECTBO MPOKIJIEUBAIOIIETO areHTa, KaK MPaBUJIO, COCTABIISAET
B mpexenax ot 0,25 nmo 15 wmacc.%, npemmouturenbHo ot 0,5 mo 10 macc.%, Oonee
npeanoututensHo ot 1,0 mo 7,5 macc.% ot obmeit maccel yrieponHbix BoJiokoH (CF).
ITonxopsiue NPOKJIEUBAIOLINE areHThl MPEACTaBISIOT, HANpUMep, SIMOKCHIHBIE CMOJBbI,
MOAM(UIIPOBAHHbIE TONMUA(PUPOM SMOKCHIAHBIE CMOJIBI, IOJHYPETaH, IOJUIPOIIIEH C
NPUBUTBIM aMUHOCHUJIAHOM. Kak yka3aHO Bbllle, MPOKJIEHBAIOIUE areHThl PacCMaTpPUBAIOTCS,
KaK BXOASLINE B OOBEM MOHSTHS UCIOJb3YyEeMOro B OMUCAHUU HACTOSIIEH MATEHTHOH 3asBKH
tepmuHa «yriaepogHoe BosokHO (CF)» M He CXOmHBI C JOMOJHUTENbHBIMU TOJHMMEPHBIMH
COEMHEHUSIMH.

IIOHATHO, YTO HETKaHBIH MaTepual MOXET MNPEACTABJIATE MNOBTOPHO HCIOJB3YEMBbIN
MaTepHual, KOTOPbIH MOXKET COAEPKaTh IOMOJIHUTEIbHbIE COCOUHEHUS MOMHUMO YIJIEPOAHBIX
BOJIOKOH, TaKH€ KaK Majibleé KOJIMYeCTBA CTEKJIOBOJIOKHA, B 3aBHCHUMOCTH OT TMEPBOTO
NPUMEHEHHs. DTH JOTOJIHUTENIbHBIE COENUHEHHs] CYHUTAIOTCS BXOMSALIMMU B OOBEM IMOHSATHUS
UCTIOJNIB3YEMOT0 B OMHMCAHUHM HACTOSIIEH MATEeHTHOW 3asiBKU TE€PMHUHA «YTJIEPOAHOE BOJIOKHO
(CF)» 1 He CXOIHBI C NOMOJHUTEIbHBIMU COSAUHEHUSIMH, B YaCTHOCTH C JOTIOJHHUTEIbHBIMU
MOJIMMEPHBIMU COEIMHEHHSIMU W/ WJTH BOJIOKHUCTBIMHU COETUHEHHSIMU.

IToHSITHO, YTO 3TH AOTIOJIHUTENbHBIE COSTUHEHHUS, TAKUE KaK CTEKIOBOJOKHO, BKIFOUEHBI
B KoyimdecTBe, He mnpesbimaromem 10 macc.%, mpemnmoututenbHo 5 Macc.%, eme Oonee
MPeanouTUTENBbHO 3 Macc.% oT obmieit Maccel yrieponnoro BoyiokHa (CF). B ogHoM Bapuante
OCYWIECTBJIEHUs  Hacrosimero  wm3o0Operenuss  yriepomnoe BojiokHO (CF)  comepskut
CTEKJIOBOJIOKHO B KOJIMYECTBE, HE MpeBbIIAONmEM 5 Macc.% OT o0mel Maccel yriepOIHOTO
BosiokHa (CF). B onmHOM BapuaHTe OCYIIECTBJICHHUS HACTOSINErO W300pETeHHs YTJIepOIHOE
BOJIOKHO (CF) He COnepsKUT CTEKJIOBOJIOKHO.

B cnyuae, korga yraeponssie BosiokHa (CF) Haxomsites B popMe HETKaHOro marepuana,
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HETKaHbII MaTepuaJ MPeANOYTUTENbHO UMEET (OPMY TOJIOCHL

Kak mpasuiio, mupuHa mosiocsl coctaisieT He Oonee yem 300 mm. IlpeamoururensHo
nosnoca umeer mupuHy ot 10 mo 300 MM, mpeanouytuTenpbHO WUpUHY OT 25 no 250 MM u
Haubonee npeanouyrutenbHO mupuHy OT 40 mo 200 mM. JIOMOTHUTENHPHO WM B KaueCTBE
aNbTEPHATHBBL, II0OJIOCA TPEANIOYTHTENIPHO HMMeeT ANUHY Mo MeHbinell mepe S50 cm, Oonee
NPEANOYTUTENBHO N0 MeHblIel Mepe 150 cM 1 Hanbonee MPEANOYTUTENBHO MO MEHBLIEH Mepe
250 em.

ITonoca moxer ObiTh B ¢opme pysoHa. CnenoBaTenbHO, AJIMHA IO CYLIECTBY HE
orpanuueHa. JlOMOJHUTENbHO, B Cly4ae, KOrja AJMHA MO CYIIEeCTBY HE OrpPaHHUYeHa, Mojoca
MOJKET MPEJCTABIATh TAK HA3bIBAEMYI0 « OECKOHEUHYIO ITOJIOCY .

Cpennsiss Macca HETKAHOTO MaTepuaja NPeANnOUTUTENBHO COCTABIISIET B mpeaenax ot 100
no 1000 r/m? Oonee mpemnoutuTenbHO B mpepenax ot 150 mo 800 r/m? m Hambonee
NPEANOYTUTENBHO B npenenax ot 250 no 650 r/m?2.

Herxanbiit MaTepuan JONOJHUTEIBHO XapaKTEPU3yeTCsl MOCTOSTHHOW MAacCOW Ha €UHULLY
iomaau. CrenoBaTeNbHO, Pa3HULIA B MAacCe MEXIY JIByMs yUaCTKaMU HETKAHOIO MaTepuaa C
UIEHTUYHOH IUIOIIAAbI0 BBIPAXKAETCS, KAK OTHOLIEHHE y4acTka ¢ Ooyee BBICOKOH Maccod K
y4acTky ¢ Ooyiee HU3KOW MAacCOH, COCTAaBILSIIOINEe MPEeNNoYTUTEeNbHO B mpexpenax 10%, Gonee
NPEANOYTUTENBHO B Ipenenax 5%.

[TonyueHne HeTKaHOrO Marepuana u3 yriaepoaHsix BojokoH (CF), Hampumep pOBUHIOB,
WIA TIOBTOPHO  HCIOJNB3YEMOr0o MaTepualia, KOTOpbIi MoxeT ObITh B (popme marepuana,
MOJIYYEHHOTO XOJICTO(OPMOBAHUEM, XOpPOIIO H3BECTHO U3 O0JACTH TEXHHUKH, K KOTOPOH
OTHOCHUTCSl Hacrosimee wu3oOperenue. [logxomsimum  CcnocoOOM, Hampumep, SBISIETCS
UTJIONIPOOHBAHNE.

[IpennoyruTenbHO HETKAHBIH MaTepHaj HAXOMUTCA B (pOpMe HETKAHOrO MarepHala,
NPEANOYTUTENBHO MOJyYEHHOTO HIJIONPOOHBAHIEM.

IMomumepnass komnosunusi (PC) moker conmepxkare yriepoanbie BonokHa (CF) B
KOJIU4YeCTBE OT 2,5 10 35 yacrel no Macce, MpeAnoUTUTENbHO B kouecTse 5,0 1o 30 vacreit o
Macce, OoJjiee MPEANOYTUTENILHO B mpenenax or 10 mo 25 wacreld mo macce, eme Ooree
NPEANOYTUTENIbHO B Tpeaenax or 17 mo 23 wacteid mo macce, yacted mo oOmeil macce
nojunporuiena (PP), nomsiproro moguduumposansoro noyumnponuieHa (PMP) u yriaepogasix
BosiokoH (CF).

B oxgHOM BapuaHTe OCYLIECTBIEHHS HACTOSIIETO H300PETEHUsI MTOJUMEPHasi KOMITO3ULIUS
(PC) conepsxurt yrieponusie BojiokHa (CF) B mpenenax ot 2,5 no 45 yacreli mo mMacce, 4acTei mo
o0meli macce nomunponuiera (PP), nomsiproro monuduumposannoro nomunponmiesa (PMP) u

yraeponHbix BojokoH (CF).
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B ogHOM BapuaHTe OCYyLIECTBIEHHS HACTOSIIETO H300PETEHUsI MTOJMMEPHAsi KOMITO3ULIUS
(PC) conepsxur yrneponnsie BosiokHa (CF) B nmpenenax ot 17 no 23 yacreii mo mMacce, 4acTei mo
o0meli macce nonunponuiena (PP), nomsiproro monudunuposansoro nomumnponmiesa (PMP) u
yraeponHbix BojokoH (CF).

IMonmumepnass komnosunust (PC) moker conmepxkate yriepoanbie BonokHa (CF) B
KOJIMYECTBE MO MeHbluel Mepe 2,5 macc.%, MpeanouTuTeNbHO 1o MeHbluel mepe 5,0 macc.%,
Oosnee mpeamoytuTenbHO TO MeHbined Mepe 10 macc.%, eme Oonee MPENNOYTUTETHHO TIO
MeHbuieil mepe 17 macc.%, B mpenenax ot 2,5 10 45 macc.%, NpeAnoYTUTENIbHO B IIPeaenax oT
5,0 o 30 macc.%, ermme Oosiee mpeAnoOYTHTENBHO B mpenenax ot 10 mo 25,0 macc.% wu eme Gonee
MPEINOUYTUTENBHO B npenenax ot 17 go 23 macc.%, ot obueii MacChl MOJIMMEPHON KOMITO3ULIUU
(PC).

B onHOM BapuaHTe OCYLIECTBJICHUS HACTOSIIETO N300PETeHNUs OJMMEPHAsT KOMIIO3ULHS
(PC) comepxur yrneponusie BonokHa (CF) B mpenenax ot 2,5 no 45 macc.% ot oOmeli Macchl
nonuMepHoi komnosunuu (PC).

B onHOM BapuaHTe OCYLIECTBICHUS HACTOSIIErO H300PETeHNs MOJMMEPHAsT KOMIIO3ULHS
(PC) comep:xut yrneponusie BosiokHa (CF) B mpenenax ot 17 no 23 yacrteii mo mMacce ot oOruei
Macchl noumepHoi kommnosuiuu (PC).

IIpennoururensHo yriaeponHbie BonokHa (CF) mpencTaBisiioT TOJNBKO BOJIOKHA,
npucyTcTByromue B nonuMepHoi kommnosuiuu (PC). B omHOM BapuaHTe OCYyLIECTBIIEHUS
HacTosimero u3oopereHus nonumepHas komnosunus (PC) He COmep’KUT BOJIOKHA, BHIOPAHHBIE
U3 IPYTIbI, COCTOSIIEH U3 CTEKJIOBOJIOKHA, METAUIMYECKUX BOJIOKOH, KEPAMHYECKHX BOJIOKOH U
UX cMeceil. B OIHOM BapHaHTe OCYLIECTBJEHUS HACTOSINEro H300peTeHHsl MOJIMMEpHast

xommnosuus (PC) He conepKUT BOJIOKHA, MOJNyYeHHbIE H3 HEOPTaHUYECKOTO MaTepuaa.

JHobasku (AD)

HononuurensHo k  nomunpormierny  (PP),  momsapHoMy — mMoamduumpoBaHHOMY
nojunponuieny (PMP) u yriaeponusim BosiokHaM (CF) monumephast komnozunus (PC) moxer
conepskath nobaBku (AD).

TunuusbIMU 1OOaBKaMH SIBJISIFOTCS] TIOTJIOTHUTENIH KHUCJIOT, aHTHOKCHAAHTBI, KPACUTEIH,
CBETOCTAOMJIN3ATOPHI, TIACTU(UKATOPBI, Ar€HTHI MPOTUB CIHUIIAHUSA, ar€HThl MPOTUB LAPAIIHH,
OVCTIEPTUPYIOIINE  areHTbl,  TEXHOJOTHYECKHWe  NOOaBKM,  JIyOPMKAHTBL,  ITHTMEHTHI,
AHTHCTAaTHYECKHE areHThbl U aHAJIOTHYHOE UM.

Takme noOaBkM KOMMEPUECKH IOCTYMHBI M omucaHbl, Hanpumep B «Plastic Additives
Handbook», 6th edition 2009 of Hans Zweifel (ctpanmnust 1141 - 1190).

Kak yka3zaHo BbIlIE, UCMIOJIB3YEMbI B OMMCAHUM HACTOSIIEH MAaTEeHTHOMN 3asBKU TEPMUH
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«nobasku (AD)» He BKiIrOUaeT B 0OBEM IMOHATHS BOJOKHA, TAKWE KaK YIJIEPOAHBIE BOJOKHA,
CTEKJIOBOJIOKHO, METAJNIMYECKHE BOJOKHA, MHUHEpPAJbHBIE BOJOKHA U KEPAMUYECKHE BOJIOKHA.
Hpyrumu cnoBamuy, yriaeponsbie BojiokHa (CF) He paccMaTpuBarOTCSl B Ka4eCTBE TOOABKH.

OnHako, UCTOJIB3yeMblil B OMMCAHWU HACTOSIISH MATEHTHOH 3asBKU TEPMHUH «IO0aBKU
(AD)» Tarxke MOXKET BKJIIOUaTh B OOBEM TIOHSATHUS MaTEPUANbI-HOCHUTENIH, B YACTHOCTH
NOJIMMEPHBIN Matepuan-Hocutens (PCM).

IMonmumepnas xommnozunus (PC) moxer conepxare no6aBku (AD) B KOIMYECTBE BIUIOTH
no 10 macc.%, npeanoututenbHo B npeaenax ot 0,01 go 10 macc.%, Oonee nMpenrnovTUTETHHO B
npenenax ot 0,05 no 5 macc.%, eme Oosee npennoutuTeNnbHO B npenenax ot 0,1 o 2,5 mace.%
ot obuelt maccsl nomumepHoit kommnozuuuu (PC).

ITonumepnas xomnozunus (PC) moxer comep:karb n00aBKH, BBIOpAHHBIE W3 TPYIIIBI
AHTUOKCU/IAHTOB, IOIJIOTUTENeH KHCJIOT, areHTOB MPOTHUB LAPANMH, areHTOB, OOJervaroIiux
ynajeHue usnenus u3 Gopmbl, JyOpukaHToB, Y @-cTabUIM3aTOPOB U UX CMECEH.

Job6aBku (AD) moryT ObITh BKIIIOYEHBI B MojuMepHyro kommnosuuuio (PC) B kauecTBe
OTAEJBHOTO MHrpenuenTa. B kauecTse anbrepHaTuBEL, 100aBKH (AD) MOryT ObITH BKJIIOYEHBI B
noiuMepHyo komnosuumoo (PC) BMecTe mo MeHbluel Mepe ¢ OfHUM JAPYTUM KOMIIOHEHTOM.
Hanpuwmep, no6asku (AD) moryT ObiTh 10o0OaBiieHsl B moauMepHyto kommnosuuuio (PC) BmMecTe ¢
nojunpornuieHoM (PP), monsipHbIM MoauuIMpoBaHHbIM nonunpornuieHoM (PMP) w/unm
yraeponubivu  BosokHamu  (CF), mpegmourutensHo B (dopme wmacrepbatua (MB).
CrnenoBarenbHO, HCHOJMB3yEeMble B OINHUCAHMM HACTOSALICH TMATEHTHOW 3asBKU TEPMHHbI
«nomunponwieH (PP)», «nomsipueiii  mMomuduumpoBanHbii  nojunpomieH  (PMP)»  wu
«yrneponnbie BojokHa (CF)» MOTyT OTHOCHTBCS K KOMIO3HUIMH, comepxameii nobasku (AD).
Kax npasunio, moOaBkH, WHbIE Y4eM MoJuMepHble Martepuanbi-Hocutenu (PCM), noOaBnsioT B
nojuMepHyto komnosuumio (PC) BMecTe ¢ noauvepHbIiME MaTepuanamu-nocuressimu (PCM) B
dbopme mactepbatua (MB).

Crnenosarenbno, nonumepHas kommnozunus (PC), cocrosmast u3 nomunporuiena (PP),
noJisipHoro MoxudurposanHoro nomunponuiesa (PMP) u yrneponssix BosiokoH (CF), Takxe

MO3KeT conep:kath nodasku (AD).

[TonumepHbIit MaTepuan-aocurens (PCM)

Kak yxa3aHO BbIlle, B MNPENNOYTHTEIBHOM BapHUAHTE OCYIIECTBICHUS HACTOSIIErO
u3o0perenust nonuMepHass kommnosunus (PC) He comepkuT Apyrue MOJUMEpPhl TOMHMO
nojunporuiena (PP) u monspubiii Monudunuposannelii nomaunpomwieH (PMP) B konmuuectse,
npeseimaromeM 10 mace.%, IpennoYTUTENPHO B KOJIMYECTBE, MpeBbImaromeM 5 macc.%, bonee

NpeanoOYTUTCIIbHO B KOJIMYCCTBE, IIPCBLIIIAOIINEM 2.5 macc.% (S11(5 Oonee 1 CAIIOYTHUTECIIBHO B
2 > 2
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konmuecTse, npesbimaromem 0,8 mace.%, ot obmeit macesl momumepHoit kommnosuuuu (PC). B
cilydae, KOrja NPUCYTCTBYET AOIOJHHUTENbHbIN MONMMEp, TO TaKOW MOJMMep, Kak IMpaBuio,
NoJMMepHBIH Marepuan-Hocutens (PCM) st noGaBok.

ITonumepnsbiii Matepuan-socurens (PCM) mpexnctaBiseT NOJIMMEPHBI HOCHTENb IS
Apyrux no0aBOK i 0OecreueHus] OMHOPOAHOTO PACIIPENENICHUs] B TIOJIUMEPHOH KOMITO3ULMU
(PC). INonumepHnsiii matepuan-nocutens (PCM) He orpaHHYMBaeTCsl KOHKPETHBIM TTOJIUMEPOM.
ITonumepnsbiii Matepuan-socurenb (PCM) Moxer mNpencTaBisiTb T'OMOIIOIUMED 3TUJICHA,
COIOJIUMEP ATHJIEHA, MOJYYEeHHBIN U3 3TUJIEHA U COMOHOMepa a-oneduna, Takoro kak Cs; - Cs
COMOHOMEp ¢-OJie(prHA, TOMOMNOJIMMEpPA MPONMJIEHA, CONOIMMEpPA MPOMUJICHA, MTOJNYUYEeHHOTO U3
NpoNuJieHa 1 COMOHMOMepa o-ojepuHa, Takoro kak stuneH w/mm Cs - Cg comoHOMEp -
onerHA U UX CMECH.

Kak nmpasuiio, monmumepusblii Matepuan-Hocurenb (PCM), kak TakoBOH, He criocoOCTByeT

YJIYULIEHUIO CBOMCTB yKa3aHHOH nonumepHoi komnosumn (PC).

Hsnenue

JIOTIOTHUTEIPHO HACTOsIee HW300peTeHHe OTHOCUTCS K HU3IENHI0, COAepIKalemMy
nojuMepHyto komnosuuuto (PC).

Wsnenue moxer copepkarh noauMmepHyo komnozunuo (PC) B konuyecTse no MeHbLei
Mepe 80 macc.%, takom kak ot 80 mo 99,9 macc.%, MpPeanoYTUTETHPHO B KOJUYECTBE IO
MmeHnbineir Mepe 90 macc.%, Takom kak oT 90 mo 99,9 macc.%, Oojiee MPENNnoOYTUTEHHO B
KOJIMYECTBE 1O MeHbIIel Mepe 95 macc.%, Takom kak oT 95 1o 99,9 macc.%.

Hznenue MOXKET MPENCTaBIsSTh JUTOE U3AENUE WM SKCTPYIUPOBAHHOE W3JEIHE,
MPEINOYTUTENBHO H3JIeHe TMPENCTaBJIseT JUTOE H3JeNHe, TaKOe KaK JIUTOE IMOA JaBJIEHUEM

U3JIeJTUe WITH MTOJTyYeHHOE MPECCOBAHNEM B (hopMe H3IeNue.

ITPUMEPBI

1. Onpenenenus/MeTonpl U3MEPEHUSI.
JUisi IPUBEIEHHOr'O BBILIE OMUCAHUSI HACTOSILIETr0 H300PETEeHHs, €CJIH SICHO HEe YKa3aHHO
WHOe, Hapsay C MpHUBEIACHHbIMH Huke [IpuMepamu MPUMEHSIOT CIEOYIOLINe ONpeeSeHuUs

TEPMHUHOB U METOABI ONIPEACTICHUA.

KonnuecTBeHHBIN aHAIN3 MUKPOCTPYKTYpbI IpH Ucnonb3osanuu AMP cnekrpockonuu
KonuiecTBeHHYIO CIEKTPOCKOIUIO sIIEPHO-MarHUTHOTrO pe3oHanca (AMP) ucrnonb3yroT

AJIE OUEHKHU U30TAKTUYHOCTU, PETUOPETYIIAPHOCTU T'OMOIIOJIMMEPOB MMOJUITPOIUIICHA.
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Konuuectsennniii ananuz PC{'H}SMP crnekTpa 3amuchIBalOT B COCTOSHUM PacTBOpa
npu ucnonbp3oBarnu AMP cnekrpomerpa Bruker Advance III 400, paboraromero Ha 4acToTax B
npenenax ot 400,15 no 100,62 MI'u ans 'H u °C, coorserctBenno. Bech CHeKTp 3amuChBIBAIOT
TpY UCTONb30BaHUM “C ONTMMHU3MPOBAHHOrO 10 MM JaTYMKa M3MEPEHHs JTMHEHHbIX BETUYMH
IpU PpaclIMPEHHOM JAuana3oHe Ttemmepatyp mnpu 125°C mpu HUCHONIB30BAaHUM BO BCeH
MTHEBMATHKE Ta3000pa3HOro a3ora.

Jisi roMOnoJMMepoB INpOonuieHa pacTBopsroT okono 200 mr marepuana B 1,2-
terpaxjopataHa-d2 (TCE-d2). [lns obecneueHusi OZHOPOOHOCTH PacTBOpa IMOCIE IMOJyUEHUs
HauajlbHOro oOpasua B TepMoOnoke ammyny st SIMP  crnekTpockomuu OTONHUTENBHO
HArpeBaroT B €YU C KPYTJIBIM BPALIAOIUMCS ITOIOM B TE€UEHHHU 110 MeHblIel Mepe 1 vaca. [Ipu
YCTAaHOBKE B MAarHUT amITyJjry noasepraroT BozzaedicTeuio 10 I'u. Takas cxema Obuta BeIOpaHa, B
NEPBYIO O4epenb, B BUAY HEOOXOOUMOCTH BBICOKOTO pa3pellieHHst KOJIWYECTBEHHOI'O aHAIM3a
IJIs1 TOYHOTO KOJIMYECTBEHHOTO ONPEIENICHUs PEryJSIPHOCTH MOJIEKY JIIPHOH CTpyKTypbl (Busico,
V., Cipullo, R., Prog. Polym. Sci. 26 (2001) 443; Busico, V.; Cipullo, R., Monaco, G., Vacatello,
M., Segre, A.L., Macromolecules 30 (1997) 6251). Co3nanu CTaHZApTHOE OXHOMMITYJIBCHOE
B030y>keHne 6e3 ncnonbp3oBanust NOE mpy onTUMH3MPOBAHHOM YIJIE HAKJIOHA C 1 CeKyHIHOM
3aJep)KKOil moBTOpa 1MKiIa U AByxypoBHeBoH WALTZ16 cxemoit passssku (Zhou, Z.,
Kuemmerle, R, Qiu, X, Redwine, D., Cong, R., Taha, A., Baugh, D. Winniford, B., J. Mag.
Reson. 187 (2007) 225; Busico, V., Carbonniere, P., Cipullo, R., Pellecchia, R., Severn, J.,
Talarico, G., Macromol. Rapid Commun. 2007, 28, 11289). Bcero mist ciekTpa notpedoBaioch
8192 (8k) ummysibCcoB.

IIpoBenu KonuuecTBeHHbIH aHanus Ha ocHose C{'H} SIMP crekTpa ¢ OnpeaeneHHbIM
CPEAHMM 3HAUYE€HUEM U ONPENeNMJIH COOTBETCTBYIOIHE KOJIMYECTBEHHBbIC 3HAUYEHHs] TPHU
UCTIOJIb30BAHNH MHTETPAJIA C UCTIONB30BAHUEM CIIELIMATBHBIX KOMITBIOTEPHBIX MPOrPAMM.

JUIi TOMOTOJMMEPOB TPONMJIEHA BCE XUMHUYECKHE CABUTU 1O CYTH YKa3bIBAIOT Ha
METHJI-U30TAKTHUECKYIO MEeHTany (mmmm) B KOHIEeHTparuu 21,85 uynm.

Habnromanuce cHrHambl, COOTBETCTBYIOIIME pernopedexkTtaM WWId COMOHOMEpaM
(Resconi, L., Cavallo, L., Fait, A., Piemontesi, F., Chem. Rev. 2000, 100, 1253;; Wang, W-J ,
Zhu, S., Macromolecules 33 (2000), 1157; Cheng, H. N., Macromolecules 17 (1984), 1950).

IIpoBenyn KOJUYECTBEHHYIO OLIEHKY PEryJIIPHOCTH PACIPENeNIeHUs] Yepe3 HUHTErPALHEo
MEeTWJIbHON oOjactu B mpenenax 23,0-19,7 wacreli Ha MIWUIMOH C TIOMPABKOW s JIFOOBIX
y4acTKOB, He CBS3aHHBIX ¢ MHTEPECYyIolIel crepeonocienoBatenbHocThi0 (Busico, V., Cipullo,
R., Prog. Polym. Sci. 26 (2001) 443; Busico, V., Cipullo, R., Monaco, G., Vacatello, M., Segre,
A.L., Macromolecules 30 (1997) 6251).

B uactHOCTH, BO3zelicTBHE perrnoaedekToB 1 COMOHOMEpPA Ha KOJHMYECTBEHHBIH aHATN3
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PEryJIsIpHOCTU paclpeneseHus] MOJIEKYISPHON CTPYKTYpbl KOPPEKTHUPYIOT, BbIUNTAs UHTErpaibl
penpe3eHTaTUBHOrO peruonedexTa M COMOHOMepa W3 KOHKPETHOH OONacTH HHTerpana
CTEPEOIOCIeN0BATEIBHOCTEN.

M30TakTUYHOCTD OMNpenesii 1O YPOBHIO TMEHTaA M YKas3ajdd, Kak TMpOLEHT
NOCJIEIOBATENbHOCTEH N30TAKTUYECKUX MTEHTA (Mmm) OT MMOCIEeN0BATEIbHOCTENH BCEX NMEHTA:

[mmmm] % = 100 * (mmmm / cymma BCeX MEeHTax).

Ha mnpucyrctBue 2,1 3putpo pernoaedekroB yKa3blBa€T HAJIWYHE JIBYX METHJIbHBIX
y4acTkoB B 17,7 u 17,2 yvacTteli HAa MWUIMOH U TOATBEPXKAACTCA APYTMMH XapaKTEPHBIMHU
yuactkamu. He HaOmromanuch XapakTepHble CHTHAJbBL, COOTBETCTBYIOINME JAPYIMM THUIIAM
peruonedexros (Resconi, L., Cavallo, L., Fait, A., Piemontesi, F., Chem. Rev. 2000, 100, 1253).

KonmuectBennslii aHanus 2,1 spurpopernonedekToB MpOBEIU MPU UCTIONb30BAHUH
CPEeIHEro UHTerpaja ABYX XapaKTePHbIX METHIIOBBIX y4acTKOB B 17,7 u 17,2 vacreli Ha
MUJUINOH:

Prie=(les + 13 )/ 2

KonunuecTBeHHbIN aHanu3 1,2 nepBUYHO BCTaBIEHHOIO MPONEHA MPOBOJSAT, UCXOS U3
METHJIOBOH 00JIaCTH, € MONPAaBKOH HAa HE MPHUHATHIE BO BHUMAHUE YYACTKH, BKIIIOUEHHBIE B 3Ty
o0nacTh, He CBsI3aHHBIE C IEPBUYHON BCTABKOM, U yYAaCTKH MEPBUYHON BCTABKHU, UCKITIOYECHHBIE
U3 3TOM obnacTu:

P12 = Icus + Piae

OO11ee KOMMYECTBO MPOTEHA KOJMYECTBEHHO OLIEHUBAIOT, KAK CYMMY ITEPBUYHO
BCTABJICHHOT'O MIPOTIEHA M BCEX APYTUX MPUCYTCTBYIOLINX Peruoae(exTos:

Piota = P12 + Pa1e

Mounsipablii npoueHt 2,1 sputpruopernoneekToB KOJINIECTBEHHO OLIGHUBAIOT OT
o011ero conep kaHus MporneHa:

[21e] mon.% = 100 * (P21c / Ptotal).

Habnronanu xapakTepHble CUTHAIIBI, COOTBETCTBYIOIINE BBEICHUIO STHIICHA (KaK YKa3aHO
B Cheng, H. N., Macromolecules 1984, 17, 1950), u paccuutanu Qppakifi COMOHOMEpA, Kak
(bpakuuIo 3THIIEHA B MTOJIMMEPE OTHOCHTEIBHO BCEX MOHOMEPOB B IOJIUMEDPE.

@Dpakuuo COMOHOMeEpa KOJHYECTBEHHO OLCHWIM NPU HCIOJNb30BAaHUHM criocoda W-J.
Wang and S. Zhu, Macromolecules 2000, 33 1157 nyTtem MHTErpanyy MHOXECTBA CUTHAJIOB
BCell crexTpanbHOil obnactu PC{'H} crmextpa. DTOT crmoco® ObLT BBIOPAaH 32 €r0 TOYHOCTE,
HAJIe)KHOCTh M BO3MOXKHOCTb OOBSICHUTh NMPUCYTCTBHE PEruonedeKToB, MPpH HEOOXOAMMOCTH.
HHTerpanpHpie 007aCTH HE3HAYUTENBHO PETYJIHPOBAIHM JJIsl TOBBIICHUS MPUMEHSIEMOCTH K
LIMPOKUM TIpefiesiaM COZlep>KaHusi COMOHOMEPOB.

MosipHBIi MPOLIEHT BBEIEHHOTO COMOHOMEPA PACCYUTAIIH TI0 MOJIIPHOU (hpaKIuu.
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MaccoBblii TPOLIEHT BBEACHHOTO COMOHOMEPA PACCUUTAIH 110 MOJISIPHON (ppaKLInu.

@Dpakuuro, pacTBOpUMYI0 B XonoaHoM kcmioie (XCS), mmepsitor npu 25 °C cornacHo
ISO 16152; first edition (mepBoe u3nganue);, 2005-07-01.

XapakTepuCTUIECKYIO BSI3KOCTh m3MepsitoT cornacHo DIN ISO 1628/1, October 1999 (B
nexanuHe rpu remneparype 135 °C).

Monynb yIpyrocTy MpH pacTshKeHUH n3MepsitoT cornacHo [SO 527-3 (ckopocts nonsyHa
= 1 mm/mMunyTy; 23 °C) npu HCTIONB30BaHUH OOPA3IOB, MONTYyYEHHBIX JINTHEM IO AABJICHHEM,
kak ormucaHo B EN ISO 1873-2 (popma koctu it coOaku, TONMIIKUHA 4 MM).

Monynp ynpyroctu mNpH pPacTsDKEHHH U OTHOCUTENIbHOE YAJIMHEHHE IIPH pPas3pbiBe
u3Mepstor cornmacHo ISO 527-2 (ckopocte momsyHa = 1 MM/MHHYTY; TecToBas CKOpocTb 50
Mm/MuHYTY Tipu 23 °C) mpu UCTIONBb30BaHUM OOPA3LOB, MOJNYUYEHHBIX JUThEM O] AABJICHHUEM,
kak onucaHo B EN ISO 1873-2 (¢popma koctu it cobaku, ToMmuHA 4 MM).

IIpounocts npu pactsokeHuu (TS) u oTHOcHUTENPHOE yANMHEHHE K MOMEHTY pPa3pbiBa
(TE)  wm3mepstor cormacHo ISO 527-2 (ckopocte momsyHa = 1 mm/munyty; 23 °C) npu
UCTIOJIb30BAHUH 00PA3LOB, MOJYYEHHBIX JINTheM MO AaBjieHueM, kak onucano B EN ISO 1873-2
(dopma koctu st cobGaku, TOMIUHA 4 MM).

Mogaynb ynpyroctu npu M3rude OnpenessoT MPH HCHONIb30BAaHUU 3-TOUEYHOro M3rubda
corynacHO ISO 178 Ha mony4eHHBIX MOTOYHBIM JIMTHEM TOJ JABJICHHUEM TECTOBBIX 00pas3lax B
Buje macTuHok 80 x 10 x 4 mv?, nosty4eHHbIX corjacHo ISO 294-1:1996.

Y napuyto npouHocts ¢ Haape3om 1o [Hlapnu (NIS) onpenensitor cornmacHo ISO 179 1eA
npu temreparype 23°C, UConb3ysi TECTOBbIe OPYCKH, MOJYUYSHHBIE JJUTHEM IMOJ] JaBJICHUEM Ha
nunuu pasmepom 80 x 10 x 4 MM, monmyueHHBIX cormacHo EN ISO 1873-2.

Ynapuyrwo mnpounocte mo Illapmu (IS) ompenenstor cormacHo ISO 179 leA mpu
temnepatype 23°C, UCHONB3yst TECTOBbIe OPYCKH, TOJYyYEHHBIC JINTBHEM IMON JAABJICHUEM Ha
nunuu pasmepom 80 x 10 x 4 MM, monyuenHeix cornmacio EN ISO 1873-2.

Cpennuii muameTp BOJiOKHa omnpenensitoT corimacHo ISO 1888:2006(E), Method B,
yBenuueHue Mukpockona 1000.

Ckopocts Tewenmst pacriaa (MFR») usmepsitor cormacHo ISO 1133 mpu nmanHOU
TEeMIepaType U Harpy3Ke.

ObObeMHyr0 ckopocTh TeueHus pacmiaa (MVI) usmepsitor cormacao ISO 1133 npu
JAHHOH TeMIlepaType U Harpy3ke.

Temnepatypy teruioBoii nedpopmanmu (HDT) onpenensitor cormacao ISO 75-2 mpwm
ucnosbzoBannu Ceast 6921 ot Instron® GmbH, Germany.

ITnoraocTe m3MepsitoT cormacHo ISO 1183-187. OOpa3isl MOIyYarOT MPECCOBAHUEM B

dopme cornacuo ISO 1872-2:2007.
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HuddepenumanpHas ckanupyromas kamopumerpus (DSC anamus), Ttemmeparypa
wiasnerns (Tm), saranenms muasnerns (Hm), remneparypa kpuctammzanuu (Tc) u sHTaIBINA
kpuctanmsanuu (He)

WUsmepennss mpoBenu TpU  HCMONB30BaHMM A depeHunanbHOl  CKaHUPYROImeH
kanopumerpun (DSC) u TA Instrument Q200 Ha obpasuax or 5 go 7 mr. DSC mnposenn
cormnacHo ISO ISO 11357/ part 3 /method C2 B nukie HarpeBaHue /OXJNaKAeHHE/ HarpeBaHHE
npu nokasarene ckanuposanus 10°C/MuHyTy npu Temmepartype B npenenax ot -30 mo +225°C.
Temneparypy KpucTanausanuu U SHTanpnuio kpucrammmsauuu (Hc) onpemenwnu no craguu
OXJIQXKIEHUs, TIPH 3TOM TEMIIEPaTypy IUIABJIECHUS U SHTANbNUIO TuaBieHus (Hm) onpenennnu Ha
BTOPOM CTaJUH HArpeBaHUs, COOTBETCTBEHHO B CJIy4ae IMOJOTEH Ha NEePBON CTANH HAarPeBaHMUS.

Hasnenne Brpeicka (INJP) usmepsitor BO Bpemsi JIUThsi TMOX JAaBJIGHHEM OOpPa3IoOB,
UCTIONBb3YEMBIX JJIsl OTIPENENIEHUs CJIEIOB MOTOKOB, KaK OMHCAHO HUXKE, C COOTBETCTBYIOIIUMU
YCIIOBUSIMH TPOLIECCA MPU HCIIONBb30BAHUHM yCTPOWCTBA sl JIUThsi mox nasieHueMm Engel ES
1350/350 HL injection.

Crnenpl MOTOKOB

OueHuBamy CKJIOHHOCTD K OOpa3OBaHHMIO CIEJOB IIOTOKOB IIPU  HCIOJNB30BAHUH
OIHCAHHOIO HIXKE crocoba. DT1or crmocod aeranbHO omucadn B WO 2010/149529, BBeneHHOM
371€Ch CCBUIKOH B OJTHOM O0BEM.

JUIsl OLIEHKH KadecTBa MOBEPXHOCTH HCIOJb30BAINM CHCTEMY ONTHYECKOTO HM3MEPEHUS,
onucannyto Sybille Frank et al. B PPS 25 Intern. Conf. Polym. Proc. Soc 2009 or Proceedings of
the SPIE, Volume 6831, pp 68130T-68130T-8 (2008).

3TOT METOJ] COCTOUT U3 ABYX ACIIEKTOB:

1. 3anuce n300paKeHHUS:

OCHOBHBIM TPUHIMIIOM CHCTEMBbl HM3MEpPEHHs SIBJSIETCS  OCBEIEHHE IUIACTHH
onpeneneHHbIM UCTOYHUKOM cBeta (LED) B 3aMKHYTOI OKpy»Karomeid cpene, M 3aluChIBalOT
n300pakeHre MpH UCTIOIb30BaHUH KaMmepsl ¢ cuctemoit CCD.

Cxema npuseneHa Ha @urype 1.

2. AHanu3 n300paskeHust:

OO6pazen ocBeany ¢ OAHON CTOPOHBI U OTPAKEHHYIO MM YacTh CBETA U€Pe3 OTPAKEHHSI
B ABYX 3epkanax moceutanu Ha cercop CCD. IlomydeHHoe, Takum oOpa3oM, H300paKeHHE
rpajaliiil  CephIX TOHOB AHAJIM3UPOBAIM B JIMHEHHOM HampamieHuH. KonmdecTBeHHOE
BbIPQ)KCHHE KAauecTBa ITOBEPXHOCTH PACCUUTANM IPH HCIOJNb30BAHUN 3a(HKCHPOBAHHBIX
OTKJIOHEHUH cpenHelt kBanparuyHoii norpemrHocTd (MSE) mony4eHHO# rpagaliiuu cepbix TOHOB,
TO €CTh, 4yeM Oobiue nokaszarenb MSE, Tem Gosbine 1eeKToB MOBEPXHOCTH.

Kaxk MpaBuJIO, OAWH U TOT K€ MATCPHAJT UMECT CKIIOHHOCTb K YBCIMYCHUIO O6paSOBaHI/I$I
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CJIeIOB NMOTOKOB MPH YBEJIMYEHUN CKOPOCTH BIPBICKA.

JIns mpoBesieHMs OLEHKH MCHONb30BalM IIACTHHBI pasMepoM 210x148x3mm’ ¢
3epauctoctei0 VW K50 u kxagpoBeiM OkHOM 1,4 MM, KOTOpblIE NOJy4Yalnu NPHU BPEMEHH
3anonHeHus 1,5 cexynnel (MSE 1.5).

Hpyrue ycriosus:

Temnepatypa mnasnenus: 240°C

Temneparypa ¢popmsr 30°C

Hunamudeckoe nasienue: 10 6ap rugpaBindeckoe.

2. IIpumepsnr

Hacrosimee nzobperenue nmiuroctpupyercs cienyoumumu [pumepamu:

ITpumepr! no HacrosimeMy uzooperenuto IE1 -IE4 nonmyunnu cmenmBaHueM B pacIuiaBe
IPU UCTOJB30BAHUU JABYXIIHEKOBOTO JKCTPYJZEpa, TAaKOrO Kak JBYXIIHEKOBBIH SKCTPYHEp
Coperion STS-35 or Coperion (Nanjing) Corporation, China. JIByXIIHEKOBBIH 3KCTpyAEp
paboTaet npu cpenHel ckopoctu mHeka 400 000pOTOB B MHHYTY C TeMITEpaTypHBIM MPOQHIEM
30H ot 180 no 250 °C.

IMpumep no Hacrosimemy uzodperenuto IE1 u Cpaaurenbhbie npumepsl CE1 u CE 2
OCHOBBIBAIOTCS HA peuenType, npuseneHHon B Tabmume 1.

Tabmuua 1: Pement mnony4YeHHss KOMITO3MLMH MO HACTOSILIEMY HW300pPETEHUIO U

CpPaBHUTCJIbHBIX KOMHOSI/ILII/Iﬁ

Example IE1 IE2 1E3 1E4
PPH-1 [Macc.%]* 10 10 10 10
PPH-2 [Macc. %] * 5485 44 85 4485 24.85
PPH-3 [Macc.%]* 10 10 10 10
Elastomer-1 [macc.%]* 10

Elastomer-2 [macc.%]* 10

HECO [macc.%]* 30
PMP [Macc. %] * 5,0 5,0 5,0 5,0
CF [Macc.%]* 20 20 20 20

* ocranpHoe nmo 100 macc.% - noOaBkM B TPaJAULIMOHHBIX

MOJIMMEPHBI  MaTepPHAI-HOCUTEND,

AHTUOKCHJIAHTBI,

KOJIMYECTBAX, BKJIHO4Yada

u  Y®-crabunmszaropsl,

TaKHE€ KakK

NeHTAPUTPUTHI -TeTpakuc(3-(3°,5’-nu-tper. OyTui-4-runpokcudernn)-nponuoHar B Qopme
KoMMepueckoro antuokcupanra «Irganox 1010» or BASF, Germany, CAS-no. 6683-19-8; u
Tpuc(2,4-nu-t-Oyrundennn) pocdur B popme kommepueckoro anTnokcuaanta «lIrgafos 168 FF»

ot BASF, Germany, CAS-no. 31570-04-4.
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«PPH-1» - xommepuecknii mponykt HF955MO ot Borealis AG, KOTOpBIi nIpencTaBisieT
rOMOITIOJIUMEP TPOIUJIEHA CO CKOPOCThIO TeueHus1 pacruiaBa MFR (230 °C, 2,16 xr) 20 r/10
MUHYT M moTHocThio 908 «kr/m’. Tomonomumep mnponunesa HF955MO npomen o-
3apopIlIe00pa3oBaHue MPU UCTIONB30BAHUN TIOJMBUHUIILIMKIIOTEKCAHA.

«PPH-2» - xommepueckuii npoaykt HJ120UB ot Borealis AG, koTopelii npeacTasiser
rOMOITIOJIUMEP TIPOIUJIEHA CO CKOpPOCThI0 TeueHus1 pacruiaBa MFR» (230 °C, 2,16 xr) 75 r/10
MHUHYT U IJIOTHOCTBIO 905 Kr/m>.

«PPH-3» - xommepueckuii npoaykt HL504FB ot Borealis AG, xoTopsiii peacTaBiser
rOMOITIOJIUMEP MPONHJIEHa CO CKOPOCThIO TeueHust pacruiaBa MFR; (230 °C, 2,16 kr) 450 1/10
MUHYT.

«Elastomer-1» - xommepueckuii mnpoaykr Queo8201 ot Borealis AG, xoropsi
MPEICTaBIISIETN COMOMUMEp 3THIIeHa/ | -OKTeHa cO CKOpOCThIO TeueHus: pacruiasa MFR; (190 °C,
2,16 xr) 1,1 1/10 MUHYT M NIOTHOCTBIO 883 KI/M°>.

«Elastomer-2» - xommepueckuii mnpoaykr Queo8230 ot Borealis AG, KkoTopbIii
IPECTABISIETN CONOJIMMeEp dTHIIeHa/ | -OkTeHa O CKOpocThio TeueHus pacmuiaBa MFR, (190 °C,
2,16 kr) 30 1/10 MUHYT 1M MIOTHOCTBIO 882 KI/M°.

«PMP» - xommepueckuii mpoaykt SCONA TSPP10213GB or Co. Ltd, Germany,
KOTOPBIH MPECTABIAET IOJUNPOIIIIEH, (yHKIHOHATU3UPOBAHHBIH MaJEMHOBBIM aHTHUIPUAOM,
¢ MVR (170 °C, 1,2 kr) or 40 1o 100 cm’/10 MUHYT 1 comepsKaHHEM MaJeMHOBOIO aHTUAPU/IA
2,0 macc.%.

«CF» - xommepueckuii mpounykt RECATEX C90 or SGL Carbon SE, xoropwrii
MPEeNCTaBIISIET HETKaHbId Marepuan, conxepxkamuii 90 wmacc.% yriepomHOro BOJIOKHA C
nnoTHocTei0 1,8 r/M°, kak ompeneneno cormacHo ISO 10119:2002 M MPOYHOCTHIO MpU
pactsikenuu 4400, kak onpeneneHo corjacHo ISO 10618:2004.

CroiicrBa Ilpumepo mo Hacrosimemy m3oOperenuto IE1 - IE4 u CpaBHUTENBHOTO
npumepa CE1 npusenens! B Tabmure 2.

Tabnmuua 2: CBOHCTBa KOMITO3ULMHA MO HACTOSIIEMY H300PETEHHIO U CPABHUTEJIbHOU

KOMITO3ULIUH (TaK)Ke MPUBEACHBI MPENebl 10 MyHKTY 1 ¢popmyJibl n300peTeHs)

ITpumep IE1 IE2 IE3 1E4 CEl IMynxr 1
bopmy bl
u3o0pe-
TEHUs

Monynb [MIla] 10534 9302 9105 9654 9759 8500 -

yIIPYyroCcTH npu 11500

pactsuxenun (TM)
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IIpounocts  mpm

pactsuxenuu (TS)

[MlIa]

104

90

88

93

90

OTHOCUTEILHOE
yIANUHEHUE K
MOMEHTY pa3pbiBa

(TE)

[7o]

2,4

2,7

3,4

2,5

2,7

2,0-5,0

VYnapHas
MPOYHOCTH o

IMapmu (IS)

[k Tx/M?]

35

38

43

36

43

30-50

CxopocTb TeueHus

pacmiaBa (MFR»)

[r/10

MUHYT]

37

23

36

29

6,9

20-30

Monyab
yIPYTroCTH npu

n3rude (FM)

[MlIa]

8571

7855

7450

7952

JlaBnenue

Brpbicka (INJP)

51

59

53

58

85

Temneparypa
TETIOBOM
nedopmaiuu
(HDT)

159

158

158

159

MSE (Bpemst

3aIOJIHEHUS 3 C)

<20

<20

<20

<20

>20
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OOPMVYIJIA M30BPETEHUA

1. IMonmumepnas komnozunus (PC), umerommast:

- ckopocTh TedeHus: pacruiaBa MFR (230 °C, 2,16 kr), kak M3MepeHO COrJIaCHO
ISO 1133, B npenenax ot 20 no 30 r/10 muHyT,

- MOAYJb YIPYroCTH TPH PACTSDKEHHH, Kak u3MepeHo corjacHo [SO 527-2) B
npenenax ot 8500 no 11500 Ml 1a,

- yaapHyto npodHocts o Hlapmnu, kak usmepeno cornacHo ISO 179-1eU:2000 npu
23 °C, B npenenax ot 30 10 50 kJIx/M* u

- OTHOCUTEJIbHOE yJJIMHEHHE K MOMEHTY pa3pbiBa, Kak u3MepeHo corjacHo [SO
527-2, B npenenax ot 2,0 g0 5,0 % nonumepHoii kommnosuuuu (PC), cogepxarmeii:

(a) ot 55 1o 95 vacreii o macce komno3unuu nonunponmieHa (PP);

(b)  or 2,5 no 10 vacreit Mo Macce MOJSIPHOTO MOTUPUIIMPOBAHHOTO MOJIHUITPOIUICHA
(PMP),

(c) ot 2,5 no 35 gacreii no macce yriepogasix BosiokoH (CF);

I7Ie YaCTH MO Macce MPeACTaBISIIOT YacTh 1o od1eli Macce coenunenuii (a), (b) u (¢).

2. Monumepnas komnosuusi (PC) no n. 1, roe komnosuus nojunponuieHa (PP)
COZIEPIKHUT:

(a)  mepsbIii romonoaumep npomnwieHa (PPH-1);

u/unu

(b) BTOpOU romononumep npomwieHa (PPH-2);
1370700

() Tpetuii romonoaumep npomnwieHa (PPH-3);

rae nepselid romonoauMep npomwieHa (PPH-1),
BTOpOI romononumep nponwieHa (PPH-2) u tperuit romononumep npomnuiena (PPH-3)
OTJIMYAIOTCS IPYT OT JIpyra Mo cBoel ckopoctu TedeHus pacruiasa MFR, (230°C, Harpyska 2,16

KT).

3. [Monmumepnas komnosunwst (PC) o . 2, roe

(a) romonojiumep mponuieHa (HPP-1) umeer ckopocth TeueHus pacriaBa MFR,
(230 °C, 2,16 xr), kak u3mepeno cornmacHo ISO 1133, B mpenenax ot 1,0 go 45 /10 MuHyT;

u/vm

(b) romonoyiumep mponuieHa (HPP-2) umeer ckopocth Teuenus pacruiaBa MFR,

(230 °C, 2,16 xr), xax m3mepeno corsacHo ISO 1133, B npenenax ot 50 no 190 r/10 musnyT;
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13707011
(c) romononumep npormnena (HPP-3) umeer ckopocth TeueHus: pacrmiaBa MFR;

(230 °C, 2,16 xr), xax m3mepeno corsacHo ISO 1133, B npenenax ot 200 no 800 r/10 MuHyT.

4. [Tonmumepnas komnosurus (PC) no moOoMy U3 MpeAmecTBYOMHIX MYHKTOB 1 - 3,
rae nonunponuieH (PP) conepsxur:

(al) ot 2,5 no 22,5 gacreit no macce romononuMmepa nporunena (HPP-1);

(a2) ot 55 no 95 yacreit no macce romononuMmepa npormiena (HPP-2); u

(a3) ot 2,5 no 22,5 yacreit no macce romononuMmepa npornunena (HPP-3);

yacreli 1o obmeli macce coenunenuti (al), (a2) u (a3).

5. INomnmepnas kommnoszuuusi (PC) no moOoMy M3 MpeALIecTBYIOMMX MyHKTOB 1 - 3,

rne nonunponuieH (PP) conepsxut HeynopsinoueHHbsle conomumMepsl atusieHa (RPE).

6. IMommmepnas komnosunus (PC) nmo mobomy U3 npeamecTBYOMUX MyHKTOB 1 - 3
u 5, rae nonunponuiex (PP) conepxur:

(b1) ot 6 no 19 yacreii no macce romononumepa nponmiesa (HPP-1);

(b2) ot 43 no 85 yacreit mo macce romonouMepa npommieHa (HPP-2);

(b3) ot 6 no 19 ywacreii no macce romononumepa npomwiena (HPP-3); u

(b4) ot 6 no 19 yacreii mo macce HeynopsimoueHHOro cononumepa dtusiera (RPE);

yacreli o obmeli macce coenunenuti (b1), (b2), (b3) u (b4).

7. Monumepnas komnosurust (PC) mo moboMy U3 MpeAmecTBYOMHUX MYHKTOB 1 - 3,

rae nonumnpornieH (PP) conepsxut rerepodasusiii cononmumep npomnmieHa (HECO).

8. [Monumepnas komnosunus (PC) mo moOoMy U3 MpenecTByIUX MyHKTOB 1 - 3
u 7, rae nomunponuieH (PP) conepxur:

(c1) ot 5 go 25 yacreli mo macce romomnonumepa npomnwieHa (HPP-1);

(c2) ot 15 no 50 gacreit mo macce romononuMepa npornmiena (HPP-2);

(c3) ot 5 pmo 25 yacreili o macce romomnonumepa nponwiesa (HPP-3); u

(c4) ot 20 no 60 gacreit mo macce rerepodasnoro cononumepa npormuieHa (HECO);

yacrteli o obmeli macce coenunenuti (b1), (b2), (b3) u (b4).

0. Ionmumepnas kommnozuiws (PC) mo moboMy M3 MPemecTBYOLINX MYyHKTOB, Ie

nonumepHast komnoszunus (PC) conepxur
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(a) nonunponuieH (PP) B konndecTse no Menbluei mepe 55 macc.%;

u/vm

(b)  momspueii MommpuumpoBaHHbI noymnponwieH (PMP) B konmuectBe 1o
MeHbl1el mepe 2,5 macc.%;

u/vum

(©) yriepoansie BosiokHa (CF) B konmndecTse mo MeHbei mepe 2,5 macc.%;

ot obuelt maccsl nomumepHoit kommoszuuuu (PC).

10.  ITomumepnas xomnosunus (PC) mo mobomy M3 MpeAmecTBYOMMUX MyHKTOB, I'7ie
nojunponuieH (PP) u nonspuelii Moxuduimposanseii nonunponuieH (PMP) cocrasisror 1o
MeHblIiel Mepe 57,5 Macc.%, NpeAnoYTUTETbHO no MeHbluel mepe 66 macc.%, Oonee
NPEANOYTUTENIFHO T10 MeHbIueil Mepe 68 macc.%, eme Ooyiee MPEANOYTUTEIBHO 110 MEHBIIEH

mepe 75 macc.% ot obuieit Mmacchl nouMepHoit komnosuuuu (PC).

11.  Tomumepnas xommnosuuust (PC) mo mobomy U3 NpeamecTBYIOMUX MyHKTOB, I7ie
noyunpornuieH (PP), momspueri momuduuupoanHsiii nonmunponwieH (PMP) u yrieponHsie
BosiokHa (CF) cocraBnsitor  mo menblieir mepe 60 macc.%, MPEaNoOYTUTENIbHO O MEHbLIEH
mepe 71 macc.%, Oojee mpeAnmouTHUTENPHO MO MeHbledl mepe 79 macc.%, eme Oonee

MPEINOYTUTENBHO 1O MeHblnel Mepe 89 Macc.% OT o0Iel MacChl MOJMMEPHONH KOMITO3ULIUU

(PC).

12.  Tlomumepnas xommnoszunus (PC) mo mobomy M3 MpeAmecTBYOMMUX MyHKTOB, IIe
nonumepHast komrnosuuusi (PC) umeer:

(a) MPOYHOCTh MPU PACTSDKEHUH, Kak u3MepeHo corjacHo [SO 527-2, mo meHbluei
Mmepe 60 Mlla

u/vm

(b) MOJYJIb YIPYTOCTH Tipu M3rude, kak usmepeHo cornacHo ISO 178, mo meHbmeit

mepe 5000 MITa.

13.  Tlomumepnas kommno3suiusi (PC) mo nmodomy H3 NMpeAmecTBYOIUX MyHKTOB, TIe
nonuMepHast komnoszuuus (PC) He conepkut:

(a) Kakne-Tudo Ipyrue BOJIOKHA MOMHUMO yriepoaHbix BosokoH (CF);

u/vm

(b) Kakue-mudo JApyrue BOJOKHAa moMHMO mnojmmnporwieHa (PP) u momstpHbIi

MoaupUIUpOoBaHHbIN noyumporniieH (PMP).
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14.  Tlomumepnas xommnoszunus (PC) mo mobomy M3 NMpeAmecTBYOMHUX MyHKTOB, e
nojunpornuieH (PP) He conepxut kakoi-nmubo pyroi moauMep MOMHUMO:

(a) romononiumepa npormiena (HPP-1), romomomumepa mnporunena (HPP-2) u
romonosnumepa nporuierna (HPP-3);

WIIH

(b)  romomomumepa mnponmneHa (HPP-1), romomomumepa mnpomunena (HPP-2),
romonosiumepa npomwiena (HPP-3) u snacromeproro conoymmepa (E);

WITH

(c) romononumepa npornmineHa (HPP-1), romonmomumepa mnponunena (HPP-2),

romonosiumepa npomwiena (HPP-3) u rerepodasuoro conommepa npommieHa (HECO).

15.  UWspenue, copepxkamiee mnojuMepHyro kommnosunuto (PC) mo mobomy wu3

NMpeameCTBYIOMUX MYHKTOB.
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