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SHEPI'OCBEPEI AFOIIWIM DKPAH JJIA TEILIHLIBI

OO6nacTh TEXHHUKH, K KOTOPOI OTHOCUTCS U300peTeHune

JlaHHOe HW300peTeHre OTHOCUTCS K 3alIMTHOMY OKpPaHy Ui  TEIUIHLBbI,
BKJIFOYAIOLIIEMY THOKHE MOJIOCHI M3 IJICHOYHOTO MaTepualia, KOTOPbIe COSAMHEHBI IPYT C IPYroM
CTPYKTYpPOM H3 HHUTEH NOCPEACTBOM IPOLECCOB BSA3aHUS, OCHOBOBSA3AHUsS WM TKaHbS, C
NOJIyYeHHUEM HEIMPEPBIBHOTO MPOAYKTa. bojiee KOHKPETHO, NaHHOE W300pETeHHe TaKKe
OTHOCUTCSI K 3HeprocOeperaromeMy 3KpaHy s TEIUTULbl, TMPUTOAHOMY IUISl BBIPALIHMBAHUS
PACTUTENBHBIX KYJBTYpP C BBICOKMMH TPEOOBAaHUSAMH K KO3((UIUEHTY MPOMYCKaHUS CBETA.
JlaHHBIN 3KpaH WMeeT crenupuIecKue CBOMCTBA B OTHOIICHHH MPO3PAYHOCTH U BBICOKYIO
cTadmIbHOCTE K Y D-n3nydeHuto. JJONOJHUTENBHO NaHHOE M300pEeTeHHe OTHOCHUTCS K CIoco0y

MOJIYHYCHUS TAKOT'O IJICHOYHOI'O MaTtcpuaja AJisd TCTIJINL,.

IIpennoceuiky co3aanus H300peTeHus

Llenbr0 3alMINEHHOrO BBIPAIUMBAHUSA PACTEHUH B TEIUIMLAX SIBJSETCS, MOMHMO
IIPOYEro, MoauuUKalMs TPUPOAHOH OKpYyKaroIled Cpeabl MAJsl YBEIWYEHUs BBIXOAA,
yIAy4IIeHUs KadecTBa NPOAYKTa, COEpeXeHUs NPUPOIHbIX PECypCOB U pPACIIUPEHHS
NPOM3BOJCTBEHHBIX ILJIOMIAZCH M, TOMUMO IPOYETo, YBEJIHUEHHs YHCIa [UKJIOB cOopa yposKasl.
B 3aBuCHMMOCTH OT pacmoOJIOKEHMs] TEIUIMLIBI M BBIPALMBAEMONW B HEW KYJBTYpbl, PacTeHUs
JOJDKHBI OBITh 3AINMIICHbI B TEYSCHHE BCErO IO WM YaCTH roja, 4ToObl M30eKaTh BPEIHBIX
BO3/IEHCTBUI, KOTOPBIE MOTYT YMEHBIIUTD MPOAYKLHIO.

OnuH U3 U3BECTHBIX THIOB 3aAIIMTHBIX KPAaHOB Ul TEIUIUL BKJIIOYAeT MPOXOAsIINe
HapaulesIbHO THOKHE TOJIOCHI U3 IUIEHOYHOTO MaTepuasia, KOTOPBIE COENMHEHBI IPYT C APYTOM
CHUCTEMOMN HUTEN MOCPEACTBOM IPOLIECCa BA3AHUSL, OCHOBOBSI3aHUsI UJIM TKaHbs, C MOJYYE€HHUEM
HETIPEPHIBHOTO MPOAYKTA; TIPH 3TOM IMOJIOCHI 00Pa3yIOT OCHOBHYIO YacTh IIOIAHN TOBEPXHOCTH
npoaykra. Takol skpaH [u1s Temiul u3secTteH, Hanpumep, us EP 0109951, JIpyrue npumepsl
sKpaHoB 3Toro tuna npuseneHsl B FR 2071064, EP 1342824 u 8 WO 2008/091192. Tlonocer
ruOKoro  marepmaja MOTYT COCTOSTh M3  CHENHajJbHO  BBIOPAHHBIX  MaTEPUAJIOB,
o0ecreynBaroINX JKeJaeMble CBONCTBA B OTHOIIEHUH MPOMYCKAHUS U OTPAXKEHUS CBETa W/HIN

TCILIA.



DKpaHbl A7 TEIUIML YaCTO UCTOJIB3YIOT C LEJbI0 SHEProcOepekeHus], 3aTeHEHUS U
KOHTPOJII TeMIepaTypbl. Takue 53KpaHbl JOJDKHBI YIOBJIETBOPSITH OOJIBLIIOMY KOJUYECTBY
TpeboBanuii. C OmHOWM CTOPOHBI, CBET MAOJUKEH MPOXOOUTh uepe3 3KpaHbl, 4TOObI HMETh
BO3MOXKHOCTh JIOCTHYb pacTeHHi. B HO4YHOe Bpemsi, a OCOOEHHO B paHHUE yYTPEHHHE Yachl,
sHeprocOeperaroImuil 3KpaH TEIUIMLBI JOJUKEH TaKXKe YAEepP KUBATh TEIUIO, MOJHUMAIOIIEECS OT
3€MJIM BHYTPU TEIUIULIBI B PE3YyJIbTaT€ KOHBEKLMH, KaK 3a CUeT OTPaXKEHHUs, TaK U 3a CUeT
oOpaTtHOro M3y4deHus B Terumny. bes sHeprocOeperaroiiero SKkpaHa B TEIUIULE YBETUUYUBACTCS
notpebieHNe SHEPTUU U 3aTPYIHIETCS CO3IaHUEe UIeATbHBIX KJITUMATHYECKUX YCIOBUH.

OnHako HEMOCTATKOM 3KPAHOB SIBJISIETCS TO, YTO OHH OOPa3yrOT AOMOJHUTETbHBIN
CJIOM Ha MYTHU COJHEYHBIX Jy4Yel, YTO YMEHBINAET KOJUYECTBO AOCTYMHOIO CBETA KaK 3a CYET
NOTJIOIIEHHsI, TaK M 3a CUET OTpakeHWs. B cepeamne mHS 3HEpProcOeperarIuil 3KpaH MOKHO
MOMHSATh, WM, B Cliydae HM30BITOYHOrO CBETa, dHeprocOeperaroIine 3KpaHbl MOKHO TaKKe
HCTIOJIb30BaTh JJIs1 OXJIAXKICHHUSI.

B yrpeHHme wuacel sHeprocOeperaromuii SKpaH HMeeT oco0oe 3HaueHue u3-3a
HEOOXOIUMOCTH JOCTIIKEHUS] ONTUMAJIBHON ISl BBIPALIMBAHUS PACTCHHI TEMIEPaTyphbl, B TO
K€ BpeMsl OJHOBPEMEHHO obecreunBas MaKCHUMaJbHOE KOJIWYECTBO CBETAa A OOecmevdeHus
BBICOKOH aKTHBHOCTU (POTOCHHTE3a, 0O€3 MpPUMEHEHHs] M3OBITOUHBIX KOJIUYECTB DHEPTHH IS
HarpeBa. OHAKO B YTPEHHHE 4acChl, KOTJAa COJHLE €lle HaXOAUTCS MOJ HU3KUM YIJIOM Haj
TOPU30HTOM, CIIOCOOHOCTB CBETAa OTPAXKATHCS OT MOBEPXHOCTH HKPaHa SIBJIsIETCs OOsiee BHICOKOH,
YeM I03Ke, B TEYEHUE JHsA, KOIZ1a COJHLE MOJHUMAETCS BBILIE HaJl TOPU30HTOM.

DKpaH 1Tl TEIUTUIBI TOJIKEH TaKKe MMEeT XOPOIIYK CTaOUIBbHOCTb B OTHOIIEHUH
Y ®-uznyuenus, rapaHTUPYIOLIYIO M0 MEHbIIEH Mepe 5 JIeT UCMHOJIb30BAHUS B CPEle TEIUIULIbI
0e3 3HAYUTENBHOrO TMOKENTEHHUsS, OXPYIMYUBAHUS, PACTPECKUBAHUS TOBEPXHOCTH WU

CEPBE3HOI0 CHWXKCHH TIPO3PAYHOCTU UJIHU MEXaHUYICCKUX CBOMCTB.

Kparkoe onucanne n300peTeHust

C Touku 3pE€HUA HepBOfI BO3MOXKHOCTH, JaHHasA KOHUCIIHA MOKET O6CCH6LII/ITI:;
SaLHPITHbeI SKpaH AJid TEIJIUIbI, O6J'Ial[al-0L[[HfI CBOfICTBaMPI, KOTOPBIC MO3BOJIAIOT 3KOHOMUTDH
OHEPruro, 3a CUET YACPXKaHUA TCEIJIA KaK BHYTPU TCIUIMLBI, TaK W CHApPyXH, B ClIy4daec
OXJIAXKACHUS, B TO K€ BPEMA OH 06J1a):[aeT XOopomunmMunu CBOMCTBAaMH B OTHOLIEHHUU CTa6I/IJ'IbHOCTI/I
K Y®-u3ny4eHnI0 U MaKCUMAJIbHO TMPOIYCKAeT CBeTa JJIsi 00eCredYeHusi BBICOKOH aKTHBHOCTH
¢dorocunTe3a. Takum oOpazoMm, AaHHAs KOHIENMLUMS OOECHeYMBAECT SKPaH [JIsl TETUIHLIBIL,

BKJIFOUAKOIIHNI MOJIOCHI U3 IUIEHOYHOIO MaTepuaja, COeIUHEHHbIE IpPYyr C APYrOM CHCTEMOH U3



MONEPEUYHBbIX M MPOAOJBHBIX HUTEH IOCPEACTBOM MPOLECCa BA3AHUSA, OCHOBOBSI3AHUS WIH
TKaHbsl C IOJIyYEHHEM HENpephIBHOrO mnpoaykra. IIo MeHbluel Mepe 4acThb MOJOC BKIIKOYAKOT
IUICHOYHBIH MaTepual B (opmMe OJHOCIOWHOW WM MHOTOCIOHHOH  CIOXKHOMONUI(QUPHOH
IUIEHKH, CHAOKEHHOM MepBhIM MPOTUBOOTPAKAIOLINM MOKPBITHEM Ha NMEPBOH CTOPOHE TUIEHKH U
BTOPBIM MPOTHUBOOTPAKAIOIINM TOKPBITUEM, WIH MPOTHUBOOTPAXKAIOLIUM CJIOEM, HAa BTOPOU
CTOPOHE IUJICHKH, TPU 3TOM YKa3aHHBIA TICHOYHBIH MaTepuas oOiajaer MpO3pavyHOCTBIO IO
MeHbIneir mepe 93,5%. VYka3zaHHOE NPOTUBOOTPAKAOIIEE TMOKPBITHE (TIOKPBITHSI) HMEET
MOKa3aTeJb MPEJIOMIICHUS TIPH JJTHHE BOJHBI 589 HM, KOTOpPBIH HAXOMUTCS B 00acTu Huxe 1,64,
a YKa3aHHBIN MPOTUBOOTPAKAIOIIMI CIOW MMEET MOKAa3aTeNb MPEJOMIIEHUS NPU JJIMHE BOJIHBI
589 HM, KOTOpBIIT HaxOAUTCS B 0OyacTu Hipke 1,64, mpu MpOBENEHNH U3MEPEHHUS B HAIIPABIEHUH

skctpy3un (machine direction, MD).

Kpartkoe onucanue yeprexen

IIpumepsl BOIIOLIEHUS 3KPAHOB Il TEIJIMLl ONUCAHBbI Jajiee CO CCBUIKOM Ha
CONPOBOXKAAIOIINE YEPTEKHU.

@ur. 1 nzo0pakaer B yBEIMUEHHOM MaclITa0e 4acTh OCHOBOBSI3AHOTO HKPaHa IO
OZIHOMY W3 BOILJIOIEHHUH H300peTeHHs.

Qur. 2 uzobpaskaeT 4acTb OCHOBOBS3aHOIO 3KpaHa IO JPYrOMY BOILIOIIEHHIO
n300peTeHus.

@ur. 3 n3obpakaer B yBEIMUEHHOM MacITabe 4acTh TKAHOTO HKPaHa.

@ur. 4 uzobpakaeT 4acTb TKAHOTO KPAHA MO APYTrOMY BOTUIOLIEHHIO M300PETEHUSI.

[TonpobHoe onucanue n300peTeHus

Qur. 1-4 packpbiBatoT 3kpaHbl 10 1y TemuLbl, KOTOPBIE, COIVIACHO JaHHOMY
M300PETEHNIO, BKJIFOYAOT Y3KUX MOJOCH 11 TUIEHKH, KOTOpbIE YIEPKUBAET BMECTE CHCTEMA
Hureii 12, 13a, 13b; 14, 15, 18, 19. [Tonockl NpeANOYTHTETHFHO PACTIONOKEHBI BILIOTHYIO IPYT K
APYTY, KPOMKA K KPOMKE, TaK UTO OHH O0pa3yroT IO CYIIECTBY HENPEPBIBHYIO MOBEPXHOCTh. Bo
BCEX BOIUIOLICHUSX M300PETEHUsT PACCTOSHUE MEXAY IMOJIOCAMHU MPEYBENINYEHO, YTOOBI MOXKHO
OBUIO SICHO BHJIETh CHUCTEMY HUTEH. DKpaH MMEET MPOIOJIbHOE HAIPABJICHUE y U TMOMEPEYHOe
HAIPaBJICHUE X, MPU 5TOM MOJOCH! 1] MpoOXOomaT B MPOAONBHOM HAaINpaBi€HUU. B HEKOTOPBIX
BOIUIOLIEHUSAX MOJOCH! 11 MOryT MpOXOAUTH TaKXKe€ U B MONEPEYHOM HAmNpasiIeHUU. TuUnuvHas

LIMPHUHA [TOJIOC COCTABJISIET OT 2 MM 10 10 MM.
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Ha ®ur. 1 monocs! mieHKH COEIUHEHBI IPYT C IPYroM CrocoOOM OCHOBOBSI3aHUS,
kak 510 orucaHo B EP 0109951. Cucrema Hutell BKitouaeT HUTH 12 OCHOBBI, 0Opasyroiiue
NeTJIM WIM CTEXKU M MPOXOAAlMe B OCHOBHOM B IIPOAOJBHOM HampasieHuu, y. Hutu 12
OCHOBBI COEIMHEHBI APYT C ApyroM HuTAMH 13a u 13b yTka, mpoXOmsSIIUMH MONEPeK IOJI0C
IJICHKH.

@ur. 1 uzolpaxkaeT mpuMep PUCYHKA MEPEIICTeHUs! Uil TKaHH, M3TOTOBJIEHHOW
CIIOCOOOM  OCHOBOBSI3aHHS, B KOTOPOM TNIPUMEHSIOT 4YeThipe TI'peOEHKH OCHOBOBS3AJIBHON
MAaIllWHbI, OAHY Ayt mosioc 11, nBe misi coemuHuWTeNnbHBIX HUTeW 13a m 13b, mpoxomsimumx
MOMNEPEK MOJIOC MJIEHKH, U OJIHY ISl TPOAOJBHBIX HUTEHN 12 OCHOBBI.

ITpomeskyTok Mexxay nojocamu 11 TUIeHKH CHIIBHO MpeyBeNudeH, YToObl ObLT SICHO
BUJICH PUCYHOK meperuiereHus. OObIYHO MoJjockl 11 MIeHKH pacnoJioKeHbl BIUIOTHYIO IPYT K
Apyry, kpomka k kpomke. IIpomonpHble HUTH 12 OCHOBBI PAaCHOJIOKEHBI HA OJHOW CTOpPOHE
SKpaHa - Ha HI)KHEH CTOPOHE, B TO BpPeMsl Kak IONepeuHble COeAMHNUTENbHbIE HUTH 13a u 13b
pacronoxeHbl Ha 00EeMX CTOPOHAaX TKAHW — BEPXHEH W HIKHEW. TepMHH «rmomepeuHbIiy
NPUMEHUTENBHO K HUM HE OIPAaHWYEH HAIpaBICHUEM, NEPHEHAUKYISIPHBIM MPOAOIBHOMY
HATPABJICHUIO, HO O3HAYAET, YTO COeNUHUTENbHbIE HUTU 13a 1 13b mpoxonmsar momnepex mojockl
11 nnenxu, kak nmokaszaHo Ha ueprexkax. CoeauHEHHE MEXAY NPOAOJIbHBIMM HUTAMU yTKa U
NIOTIEPEYHBIMA HUTSIMHU OCYILIECTBJISIIOT Ha HUXXKHEH CTOpPOHE TKaHH. TakuMm oOpa3oMm, MOJOCHI
IUIEHKH MOTYT OBITh PACIOJIOXKEHbI BIUIOTHYIO APYT K IPYry, KPOMKa K KpPOMKe, He Oyaydu
OrpaHUYE€HHBIMU NPOAOJIbHBIMU HUTSIMU YTKA.

ITpononbubie HuTH 12 yTKa Ha PUr. 1 IPOXOIAT HEMPEPHIBHO, CILUIOLIHBIM 00pa3oMm,
BIOJIb TPOTUBOIOJIOKHBIX KPOMOK PpAaCIOJOKEHHBIX psAOM MOJOC IUIGHKH, B BHUAE
NIOCJIEIOBATEILHOCTH BSI3aHBIX METENb, 00pa3ys TaK Ha3bIBAEMbIH OTKPBITBINA CTOJIOEL] METENb.

ITonepeunsie HuTH 13a 1 13b MPOXOAAT BBILIE U HIKE MOJIOC IUICHKH, B OTUHAKOBOM
NOJIOXKEHUH, TO €CTh HANPOTUB IPYT Apyra, 4toObl 3a)MKCHPOBATh MOJIOCHI TUIeHKH. Kakmas
NeTs] TPOJNOJBHBIX HUTEH 12 OCHOBBI MMeeT IBE Takwe mnomepeyHble HUTH 13a u 13b,
BXOJSILIME C HEHN B 3aLICTUICHUE.

@ur. 2 noka3pIBaeT APYrod NpUMep PUCYHKA MEPEIIeTeHus Il TKaHU, CXOAHBIN C
NpuUMepOM, npuBeAeHHbIM Ha Dur. 1. Pa3Huna 3akaro4aercs: B TOM, 4TO MONEpPeYHble HUTH 13a u
13b nonepeMeHHO MPOXOAAT HaZ OXHOM U Haj IBYMs rosiocaMu 11 mieHkw.

@ur. 3 n300paxaeT TKaHbIA SKPaH, B KOTOPOM MOJOCH! 11 MIEHKH COenUHEHBI APYT

C APYyroM HUTAMU 14 OCHOBbBI, MPOXOAAIIUMHU B IPOAOJIbHOM HAIpPaBJICHUHA ), U NEPECTIJICTCHBI C



HUTSMH 15 yTKa, NPOXOASIIMMU IONEPEK MOJIOC IJIEHKH, MPEUMYLIECTBEHHO B IONEPEYHOM
HAIPABJICHUH X.

@ur. 4 uzobpakaer Apyroe BOIUIOLIEHHE TKAHOTO 3KpaHa, kKak omucano B US
5288545, Bxurovaromero moiockl 11 mieHku (MoJoCkl OCHOBBI), MPOXOASLINE B MPOAOJBHOM
HampaBieHUH Yy, W TojJockl 117 mieHkw (TMONOCHl yTKAa), MPOXOASAILINE B TOMNEPEYHOM
HanpasneHuu x. ITomocer 117 yTka, mpoxopnsiiue B IMOMEPEYHOM HAIPaBJIEHUH, MOTYT, Kak
nokazaHo Ha Pur. 4, Bcerna HaXOAWUTbCS HAa OAHOW M TOW e CTOpPOHe mosoc 11 OCHOBBIL,
NPOXOMAIIUX B MNPOAOJBHOM HAIPABIEHUHU, WIM K€ MOTYT NOMNEPEMEHHO MEePEXONUTh Ha
BEPXHIOI0 U HIDKHIOKO CTOPOHY MponosibHBIX nojioc 11 ocHoBel. ITomocer 11 ocHoBel 11 117 yTka
COEAMHEHbl JPYr C JAPYrOM CHUCTEMOM HHTEH, BKJIKOYAKOIIEH MNPOAOJbHbIE HUTU 18 wu
nornepeyHble HUTH 19. DKpaH MOXKET BKJIIOYaTh CBOOOAHBIE MPOCTPAHCTBA, KOTOpPbIE HE

COZePIKaT MOJIOC, YTOOBI CHU3UTh aKKYMYJIILIUIO TEIUIA MO SKPAHOM.

CBoiicTBa MJIEHKU

OnucaHHbIN 371€Ch TJIEHOUHBIN MaTepual UMeeT IMPO3payHOCTh IO MEHbLIEH Mepe
93,5%, Hanpumep, 1o Mesblueil Mepe 94,5%, nnu npo3pavHoOCThb 10 MeHbIuel Mepe 95,3%. Uem
BBILIE PO3PAYHOCTD, TEM JIYYILIE POCT PACTEHUN B TEILIULE.

Bricokoli mpO3pavyHOCTH SKpaHa sl TEIUIMLbl JOCTUTAIOT, UCIIOJb3ysl OMUCAHHBIE
HIDKE CBIPbEBbIE MaTepuaibl M COAep)kaHHe 4YacTHL. [J1aBHBIM 0Opa3oM IOBBIIIEHHOW
IPO3PAvYHOCTH JOCTUTAIOT, o0ecreunBasl MPOTHBOOTPAXKAIOIINE TTOKPHITUS HA OJHOW HIIM HA
o0enx CTOPOHaX OIHOCJIONHOrO WM MHOTOCJIOMHOTO IUIGHOYHOIO MaTepuaia, KOTOPBIH
UCTIONIb3YIOT B JKpPaHE IJIsl TEIUTUIbI. AJIBTEPHATUBHO, OJHOCJIOWHBIA HWJIM MHOTOCIIONHBIN
IUIEHOYHBIH MaTepHaj MOXXHO CHAOAMTh OIHUM MPOTUBOOTPAXKAIOIIUM TOKPBITUEM Ha MEPBOI
CTOPOHE M NPOTUBOOTPANKAIOIIMM CJIOEM HAa BTOPOM CTOpOoHE. KOHKpeTHbIE CBOICTBA,
CBSI3aHHBIE C TAaKUMH TMPOTUBOOTPANKAIOIIUMH TMOKPBITHAMH WM ClosiMH, Oynyt Oonee
NOPOOHO OMKCAHBI HIKE.

B omnmcaHHOM 3kpaHe AJs TEIUIMLBI MO MEHBIIEH Mepe 4acThb MOJOC CHAENaHa U3
OJHOCJIONHOTO WJIM  MHOTOCJIOWHOTO  CJIOKHOMOJU3(UPHOrO  IJIGHOYHOTO — MaTepuaa,
OMMCAHHOTO B JaHHOM TeKkcTe. OIHOCIONHBIN MJIEHOYHBIH MaTepuas COCTOUT TOJIBKO U3 OJJHOTO
CJIOSI TUICHKH, KOTOPBIH TaKK€ Ha3bIBAIOT Oa30BBIM CJIO€M. B MHOrOCIONHHOM BOIUIOLIEHUH
TUICHKA BKJIFOYaeT 0a30BbIi ciioii (B-croif) u mo MeHbInel Mepe OMH JOTIOJHUTENbHBINA ¢lioi. B
3aBUCUMOCTH OT €ro IIOJIOKEHHWsI B IIUIEHKE OTOT JOMNOJIHUTEIbHBIM CJIOW HAa3bIBAKOT

MIPOMEXKYTOUHBIM CJIO€M, €CIM O5TOT IO MEHbIIEH Mepe OIMH JOMOJHUTENIBHBIM CJIOU



pacIioNo’keH Ha KaXJOW W3 ABYX MOBEPXHOCTEH, WJIM BHEIIHHUM CJIOEM, €CIH OH o0Opasyer
BEPXHUMU CJION IJIEHKH.

OmnucaHHBIN 37€Ch MJICHOYHBIH MaTepHaj COAEP)KUT IO MeHblIel Mepe 0a30BbIi
cioii (B-cnoit). B ogHOM 13 Bomiomennii B-ciioit MokeT BKIIFOUATh MEPBBI CO3KCTPYAUPYEMBIH
cinoii A (CodKc.ciol A), KOTOPBIM 3KCTPYAUPYIOT COBMECTHO Ha MEPBYH CTOPOHY 0a30BOTO
cioa. B eme onHOM BomiowmeHMH B-ciaoil  MOXeT  BKJIHOYATh  JONOJHUTEJIbHBIN
coskcrpynupyemsbiii cioi C  (coske. cnoit C) Ha BTOpO#t cropoHe. IlneHOYHBIN MaTepuan,
BKJIFOYAIOIIUI IO MEHbLIEN Mepe B-Cioil, a B HEKOTOPBIX BOIUIOLIEHUSAX CO3KC. CIOH A U CO3KC.
cioit C, MOXXHO J[OIOJHUTEIBHO IOKPBITb OJHHUM WM J[ABYMS IPOTUBOOTPAXKAIOIIUMU
MOKPBITUSIMH, KakK JOMOJHHUTENbHO OmucaHo Hmwxke. Ecom ciom coske. A w/mmm coske. C
Oo0pa3yrOT BHEIUHUIH CJIOW IUIEHKH, MM TPEANOYTHTEIbHO MPHUIAIOT MPOTHBOOTPAYKAOIINE
CBOMCTBA, TaAKXKE JOMOJHUTEIBHO ONUCAHHbIE HIDKE.

OOmas ToNmWHA TUIGHOYHOrO MaTepuaja, BKJIOYas Oa30BbIA CJIOW, JHOOBIE
COBMECTHO SKCTPYAUpPYEMBIE cJiou, MIPOTHUBOOTPAKAIOLINE MOKPBITHS n/unm
MPOTUBOOTPAKAIOLINE COBMECTHO SKCTPYAUPYEMBIE CJIOH, COCTaBJsAET 25 MUKPOH WU MEHeEe.
MuHuManbHas TOJNIIHWHA MOJOC U3 OJHO- WJIM MHOTOCJIOMHOM IUIEHKH AOJIKHA COCTAaBJIATH MO
MmeHblIel Mepe 10 MkM, HanpuMep, 1o MeHblIel Mepe 14 u He Oonee yeM 23 MxMm, winu ot 14,5
MKM 10 20 mxm. Eciau TommmHa IieHKHM coctaBiaser MeHee 10 MM, BO3pacTtaeT pHUCK
NOBPEXKIEHUS IJICHKH C OOpa3sOBaHHEM TPELIMH NPH KOHEYHOM NPHMEHEHUH B TEIUIULE, U
MEXaHU4YeCKasi TPOYHOCTh IUIEHKU Oojiee He OyAer JOOCTAaTOYHON JJisi TOrO, YTOOBI
COOTBETCTBOBAaTh CHJIaM HATSDKEHUS B OKpaHaxX, KOTOpPble MOTYT BO3HUKAaTh B XOJIe
ucnojp3oBanus. Ilpu tommube cBbime 40 MKM IJIEHKA CTAHOBHUTCSI CJIIMIIKOM >KE€CTKOH, U B
PaCKpPBITOM, HATSIHYTOM COCTOSIHUU pa3Mep COEAMHMUTENbHBIX 3JIEMEHTOB CTAHOBUTCS CIHLIKOM
OoNbLINM U 1aeT H30BITOUHOE 3aTEHEHNE.

B MHOrocnolHOM BOIUIOIIEHUH TOJIMUHA 0a30BOrO CJIOS PaBHA MO MEHbLICH Mepe
CyMMe TOJIIIMH OCTaJIbHBIX cJI0eB (coakc. A w/mnu coskc. C cioes). [IpeanoyrurenbHO TOMIUHA
©a30BOrO CJIOSI COCTABJISIET MO MeHbIeH Mepe 55% OT o0iel TONIMUHBI TUIEHKH, a B Heaje o
MeHbLIel Mepe 63% OT 00wl TONIHUHBI TUIEHKH.

B MHOTOCNOWHOM MIIEHKe TOJIINHA BHELUTHUX CJIOEB (TO €CTh COIKCTPYIUPOBAHHBIX
A- u C-cnoeB) cocrasinsier 1o MeHbInei mepe 0,5 MM, Hanpumep, o MeHbluel mepe 0,6 MKM
w 1o MeHbined mepe 0,7 MkM. ToJIMHA BHEIIHUX CJIOEB COCTaBJsieT He Oojiee 4eM 3 MKM,

HanpuMmep, He Oonee ueM 2,5 MkwMm, Hampumep, He Oomee uem 1,5 mxm. Hmxe 0,5 Mrm



CHIDKAETCS] YCTOMYMBOCTh MPOLECCa U OAHOPOIHOCTh TOJIIMHBI BHewHero cios. Ot 0,7 Mkm
MOJIy4arOT OY€Hb XOPOLIYI0 YCTOMYHUBOCTD MPOLIECCa.

Ecnu BHeIHME CIOU CTAHOBSITCS CIUIIKOM TOJCTBIMM, CHUXKAETCSI SKOHOMUYECKas
3¢ (EeKTUBHOCTh, TaK KaK TMOBTOPHO HCIOJb3yeMble MPOMYKTHI, TMOJyYEeHHbIE B MpOLecce
MPOU3BOACTBA, CieAyeT a00aBiaATh K Oa30BOMY CJIOK, a €CJAH TOJIIMHA 0a30BOro CJos
CTAHOBUTCSI CJIMIIKOM TOHKOW MO CPaBHEHUIO ¢ OOIIel TONIIUHOW TJIEHKH, K 3TOMY CJIOK
cienyer A00aBNATh 3HAYUTENBHOE TPOLIGHTHOE COAEPIKAHHE TMOBTOPHO HCIIOIB3yEeMOTrO

MaTepHana.

[Tonmumepsl 6a30BOTO CJIOS U IPYTUX CIOEB

[Tonumep 6a30BOTO CJIOST M APYTUX CJI0EB (COIKCTpyaupoBaHHBIX A- u C-ClioeB)
IieHKN (uCKirovast JiroOble Y @-cTaOMIN3aToOphl, YacCTHLBL, AHTUIHPEHBI, MOJIHONCUHBI U
apyrue 100aBKH, KOTOPBIE JOMOJHHUTENBHO ONMCAHbI HIDKE) IO MeHblneld Mepe no 80% wmacc.
COCTOUT W3 TEPMOIUIACTHYHOIO CIOXKHOro mnommddupa. Ilogxondmumu TepMOIIaCTUIHBIMU
CJIO)KHBIMU TTONM3(pUpaMu ISt 3TOH LENu SBISIOTCSA, MOMHMO IPOYMX, CIOXKHBIA moau3dup
STHJIEHTJIMKOJST U TepedraneBoii kuciaotel (monudtwienrepdranar, I[19T); sTuneHrnukons u
HadTannH-2,6-1uKapOOHOBON KHMCIIOTHI (= moamdTwieH-2,6-Hadranar, [I9H); a Taxke moObIx
cMecell yKa3aHHBIX KapOOHOBBIX KUCIIOT U TUOJIOB.

Ocofoe mpennoyreHre OTAAIT CIOXKHBIM NOJIMI(PHUPAM, COCTOSIIMM IO MEHBIIEH
Mepe Ha 85% MOJIbH., HampuMep, Mo MeHbIuel Mepe Ha 90% MOJIbH. WU 110 MEHbBIIEeH Mepe Ha
92% M™MONbH., U3 OJIOKOB 3TUJICHIJIMKONA M TepedTaleBol KHCIOThI, I Ha(pTaIuH-2,0-
IUKapOOHOBON KUCIOTHL. OcCTajbHbIE MOHOMEpHBIC OJIOKM SIBJIIIOTCSI MPOM3BOIHBIMU APYTHX
annpaTHYECKNX, LHUKJIOATH(PATHIECKHX WM apOMATHYECKUX IHOJIOB, I JUKapOOHOBBIX
KHCJIOT.

JIpyTUMH  TTOAXOISAIUMH  aMu(paTHUECKUMH  TUOJIAMH  SIBJISIFOTCS, HaIpHUMep,
OU3TUJICHTJIMKOJb, TPUATUJICHIIHKOJb, amudarmdeckue ko ¢ ¢popmynoii HO-(CH;),-OH,
rIe€ N TPEANOUYTHTENBHO COCTaBisieT MeHee 10, NHMKJIOreKCaHAWMETaHOJN, OyTaHIUOI,
NPOMAHAMOIN U T.JA. JpyruMu NoaXOAsIIMMH JTUKAPOOHOBBIMU KHUCIIOTAMH SIBJISIFOTCS, HATIPAMED,
uszodranesas kucnora (MDK), agunuHOBast KHCIOTA U T. 1.

IToka3aHO, YTO B OTHOWIEHMH HAJEKHOCTH W YCTOHYMBOCTH K aTMOC(EPHBIM
BO3JECUCTBHSIM JUIsl IPUMEHEHUs B TEIUIMLIAX MPENNOYTHTEIBHO, €CJIN IUIEHKA COAEPIKUT MEHee
2% macc., Hanipumep, MeHee 1,5% Macc., TUITUIICHIJIMKOJS UK €ro Mpou3BoAHBIX. M3 Tex ke

cOoOOpaKeHNH MOKa3aHO, YTO IMPEANOYTUTENBHO, €CIU IUIEHKAa cofepkuT MeHee 12% MoubH.,



HanpuMmep, MmeHee 8% MouibH., Wi MeHee 5% MouibH, uzodranesoi kucioTel (MPK). OgHako B
MHOTOCJIOMHBIX MpHUMepax BOIUIOLICHMs IIJIeHKa, MO MeHblleld Mepe oauH u3 A- u C-
COXKCTPYIUPOBAHHBIX BHEIIHUX CJIOEB, MOXKET conmepkarh Oojee yem 8% monbH. UDK, a B
uneane 6onee uem 10% monpH. UPK, HO MeHee yem 23% monbH. UDK, Hampumep, menee 19%
MOJIbH., a B Haeasie MeHee ueM 15% MoJbH. (Takas MOIU(UKALUS CIYXKHUT Ui YBETUUEHUsI
NPO3PAYHOCTH TUIEHKH, KaK TOTIOJHUTENIbHO OOCYKIAETCsl HHIXKE).

Ecmu cnoii copepskut UPK Oonee 8% MOJBH.,, OH NMPEANOYTHTEIBHO COINEPIKHUT
JOTIOJIHUTENIBHO 1O MeHbineld Mepe 1,5% wmacc., Hanpumep, Oomee uem 2.1% wmacc.,
opranuueckoro Y®-crabmnmmsaropa (Kak ONUCAHO HMXKE), 4YTOOBI KOMIIEHCHPOBATH OoJiee
HU3Kyr0 Y®-cTabmiibHOCTE B COSIX ¢ Oojiee BbICOkMM conep:kannem HM®K. Kpome Toro,
MOKA3aHO, YTO JUIsl MJIEHKU MPEANOYTUTENbHO, €ClIU COAepKaHue, B MACCOBBIX MpOLIeHTax, 1,4-
rukJorekcanaumeranona (L[I'JIM) cocraensier meHee dyeM 3% Macc., B uneaje Mmenee 4em 1%
Macc., Tak kak Y @-cradunpHocTs L{I'/IM siBiisieTcs: Ype3BbIYaitHO HU3KOM.

Obmwee conepskanue (B pacuere Ha OOLIYI0 MacCy IUIEHKHU) M30(TaneBoi KUCIOTHI,
nmatunerriaukons u L{I'/IM He nomkHO ObITh Oonble yem 7% Macc., a B uaealie JOJKHO ObITh
MeHee 6% Macc. Ecim KOJIMYECTBO yKa3aHHBIX COMOHOMepoB, B uactHoctu LII'JIM, He
NPEBBIIIAET YKAa3aHHBIX mpenenoB, Y®d-CcTaOMIbHOCTD 3KpaHa, W3rOTOBJIEHHOTO M3 JaHHOM
IUIGHKY, 3HAYUTEJIbHO JIydllle, 4YeM B IPUMEPax BOIUIOLIEHUs, B KOTOPBIX 3TU MpPEAEIb
IIPEBbILICHBI.

JInst monydeHWs IUIEHKH MO JAaHHOMY M300pEeTeHHI0 3HaueHWe CTaHIapTHOM
BsiskocTH (CB) crnokHbI mOM3¢GUpa BBIOUPAIOT TaKMM OOpa3oM, 4TOOBI B Hease TUIEHKa
umena 3Hauenue CB > 700, CB >650, nmanpumep, CB >600. 3Hauenne CB mieHKH AOJIKHO
cocTaBiATh <950, Hampumep, <850. Ecnu 3nauenune CB cocraBnaser Hmke 600, muieHka
CTaHOBUTCSl XPYIKOM, YTO MPUBOAUT K YACTBIM pasjioMaM B xofe ee mnoiydeHus. Kpome Toro,
BHYTPHU TEIUIHLBI, BI3KOCTb OyAeT ObICTPO CHUXKATBCS, YTO JAOMOJHHUTEIBHO MPUBOAUT K TOTEPE
3JIACTUYHOCTHU TUIEHKH, YBEJINYHBas KOJUYECTBO Pa3pbIBOB U NMPUBOAS K IMPEXKIEBPEMEHHOMY
BBIXOZy 3KpaHa u3 ctpost. Kpome Toro, npu 3Hauenuu CB Huzke 600 yke HEBO3MOKHO JTOCTHYb
YKa3aHHBIX HUKE MEXaHUUECKUX CBOICTB.

Ecnu nnenka umeer CB Bbume 950, nonumep siBisieTcs TakUM IUIOTHBIM U3-3a
BBICOKOM 3arpy3KH 4acTHI] B SKCTPYAEP, YTO NMPU padoTe 3JIEKTPOABUraTeNel SKCTpyAepa MOTYT
BO3HHKHYTh HM30BITOYHO BBICOKHE TOKH, YTO MPHUBOAUT K (IYKTyalUsiM [aBJICHUS MpPU
SKCTPY3UM. JTO BeAeT K IJIOXOW OKCIUTyaTalMOHHON HajaekHocTH. Kpome Toro, usHoC

SKCTPY3HOHHBIX (UIIbEp U PEXKYIIMX HHCTPYMEHTOB CTAHOBHUTCS HECOPAa3MEPHO BBICOKHM.



Takum oOpa3om, 3Hauenue craHgaptHoil Bsiskoctu (CB) cnoxksaoro  mommsgupa

NPEANOYTUTENBHO BBIOHpatoT B quanasone ot 700 mo 850.

3amura ot Y @-u3nydeHus

OnucaHHbIfl B JaHHOM TEKCTE IUJICHOYHBIH MaTepHall, IPUMEHSeMbIi IJi 5KPaHOB
TEIUTULl, UMEeT HU3KOE MPOMyCKaHWe B auama3oHe IiIuH BOJH MeHee 370-300 HM (TO ecTh B
ynbTpaduoseToBoM auamazone). Ilpu o000l 1ivHE BOJHBI B YKa3aHHOM JHAra30He
K03 (PULIMEHT MPONMyCKaHUsl AOJDKEH COCTaBisTh MeHee 40%, Hampumep, menee 30%, uim
meHee 15%. DTo 3ammuimmaer 3KpaH OT OXPYMUUBAHUS U TOXKENTEHUS, a TAKKe TaKUM 00pa3oM
PacTeHMs U YCTPONCTBA, HAXOALINUECS B TEIUIULIE, 3aIIUINAKOT OT Y P-u3nyyenus. B nuanazone
ot 390 M 10 400 HM PO3PAYHOCTH OJKHA COCTABIATh Oonee yeM 20%, HanmpuMep, BbILIE YeM
30%, wiu 6onee yem 40%, Tak Kak mpu OoJiee BBICOKUX 3HAYEHUSX JJTUH BOJIH SIBHO MPOUCXOIUT
npouecc (HoTocuHTe3a, W U3OBITOYHAsE (PUIbTpALMsi CBETA BBIIE STOW IJIMHBI BOJHBI OynmeT
OTPULIATENbHO BIUATH HA POCT PaCTEHUM.

Huskoit npornnaemocts 1yt Y @-u3iyueHnst JOCTUTAIOT MyTeM 100aBIeHHs] OTHOTO
win Oonee opranndecknx Y ®P-crabummszaropo. Huskas nmponuunaemocts no Y @-u3nyydeHHro
3alUINAET IUIEHKY U COZlepIKalleecs: B Hel OrHe3aIlMTHOE CPEACTBO OT OBICTPOro pa3pyLIeHHs U
cuipHOro mnoxenteHus. Opranuueckuil Y@P-crabunmzatop MOXHO BbIOpaTh M3 TPYIIIbL,
COCTOSIIIEH U3 TPHA3UHOB, O€H30TPHA30JI0B MK OEH30KCa3MHOHOB. ECin HCIONb3yIOT TpHa3HHbI
2-(4,6-nudennn-1,3,5-rpuazun-2-mn)-5-(rekcun)okcupenon (Tinuvin®  1577) wim  2-(2’-
runpokcudennn)-4,6-6uc(4-pennndenmn), npomaBaembiii BASF mnom ToOproBbIM Ha3BaHHEM
Tinuvin® 1600, MOXHO JOCTHYb NMPO3PaYHOCTH HIKe 370 HM npu Oojiee HU3KUX YPOBHsIX Y D-
cTa0MIIN3aTopa, ONHOBPEMEHHO IOCTUrast 0ojiee BBICOKOH MPO3PAavyHOCTH TPU JJIUHAX BOJH
BbIle 390 HM.

ba3oBplil cioil WM, B Cilydyae MHOTOCJONHOHN IJIEHKH, MO MEHbIIEH Mepe OIUH
BHemrHu ol (coskc. A wimm C), wim oba BHemHux cios (coskc. A u C), comepxkar 1o
MEHbLIEH Mepe OauH  opraHudeckudl  Y®-crabunmmsarop.  Beimeonucannele Y-
CTaOUIM3UPYIOLIHE MPOU3BOHBIE TPHA3HUHA O0JAJA0T XOPOIIeH TePMUIECKOW CTAOMITBHOCTHIO
U HHU3KMM Ta30BbIIEJICHHEM W3 OJKpaHa MpU OObIUHBIX TeMmIepaTypax o0padoTku
noymsTUnenTepedTanara 275-310°C.

VY ®-crabunuzaTopel comepKarcss BO BHEIHHX ciosix (coskc. A w/wmm C) mwnu B
6azoBomM cioe B koimuecTBax ot 0,3 mo 3% macc., Hanpumep, ot 0,75 no 2,8% macc., wiu ot 1,2

1o 2,5% wmacc. Y®-crabunmzaropa B pacdeTe Ha MaccCy CJOs, B KOTOpbIH OHU noOaBiieHbl. B
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MHOT'OCJIOMHOM BOIINIOICHUH, B JOIIOJIHCHHUEC K BHCIIHHUM CJIOAM, 6a3031>11>'1 CJION TakyKe MOXKET
comepxkath Y D-crabunuzarop. Conepxkanue YP-crabmnnzaropa B % Macc. B 3TOM 0a30BOM
CJIO€ HIKE, YeM BO BHELIHEM cJioe (CJIOSIX). DTO OTHOCUTCS K CONEPIKAHHUIO B CJIOSIX TPHA3UHA.
Ecnmn BMecTO mNpoM3BOAHOM TpHasnHa HCHONB3YIOT Y ®@-crabuiam3atop W3 — IPYIIIBI
OeH30TpHa30JIOB WM OEH30KCAa3MHOHOB, TPHA3MHOBBI KOMIIOHEHT CIIeNyeT 3aMEeHHTb
yBeJIMYeHHbBIM B 1,5 pasa KOJHMYECTBOM OEH30TPHUA30JbHOTO WM OEH30KCa3HHOHOBOIO

KOMIIOHEHTA.

YacTuusl 11 yIy4IIEHUs] CIIOCOOHOCTH K HAMOTKE

bazoBblii cioii 1 BHEeUTHUA coske. A w/mmm C ciioi (C10M) MOTYT TakXKe BKJIIOYaTh
APYyTUe YaCTULBI ISl YIAYYIIEHUs] CTOCOOHOCTHU IJICHKH K HAMOTKE. TakuMH HEOpraHHYECKUMHU
WJIM OPTaHUYEeCKUMH YaCTUIAMU SIBIISIFOTCS, HANpuMep, KapOOHAT KaJbLMs, araTHT, JHOKCHBI
KPEMHUS, OKCUJI AJTFOMHMHUS, CUIMTBIA MOJMCTUPOI, CIIUTHINA nonuMeTrnmerakpuiat (IIMMA),
LIEOJIUTHl U APYTHe CHIIUKATHI, HAPUMEpP, CHIIMKATHI AJTIOMHHHUS, a TaKke Oelible MUTMEHTBHI,
Hanpumep T10, wim BaSO,.

OTH YacTHLBI MPEANOYTUTENBHO NOO0ABISIOT K BHEIIHUM codke. A w/mnu C cnosm
I yAy4IIeHWsl CIOCOOHOCTH TUleHKM K HamoTke. Ilpum noOaBneHHMH Takux YacTHI
NPEATOYTUTENbHBIM SIBJISIETCS] UCIIOJIb30BAHUE YACTULl HA OCHOBE OKCHZIA KPEMHUS, TTOCKOJIBKY
OHHU HaWMEHBLINM 00pa30M CHIDKAIOT MPO3pavyHOCTh. OTHAKO 3TH YaCTHUIIBI MOTYT NIPUBOAUTH K
HoTepe MPO3PavyHOCTH 32 CUYeT OOpaTHOro paccesHus. Eciy mons Takux 4acTHIl BO BHELIHUX
CJIOSIX  SIBJISIETCSl CIIMLIKOM OOJIBINOH, 3HAYUTEIBHO TPYAHEE NOCTUYb BBICOKHMX MOKa3aTesel B
OTHOILIEHHU MPO3PaYHOCTU. TakuM 0Opa3oM, A0S 3THX YaCTULl B JEOOOM M3 CJIOEB COCTABJISET
He Oonee yem 3% macc., Hanpumep MeHee YeM 1% wmacc., win Hike 0,2% Macc. B KaXkKIOM CJIOe,
B KQ)KJIOM CJIydae B pacyeTe Ha OOILIYI0 MacCy COOTBETCTBYIOLIETO CIIOS.

BemmecTsa, okpammBaroiie moJuMepbl B OeNblil 1[BET, Takue Kak, Hampumep, 110,
wm BaSO,, Takke MOTyT yiydmarh CocoOOHOCTh TUNIEHOYHOTrO Matepuana K HamoTke. OnHako
TaKe OKpAIUWBAIOIIME B OeNblii LIBET MUIMEHTbI MOTYT OBITH HECOBMECTHMBI C OCHOBHBIM
KOMITOHEHTOM CJIOXKHOTO TOJMM3(UpPa, TAKMM KaK MOJHUIIPONIIEH, COMOJIUMEPHI LUKINIECKUX
one(MHOB, MOJIMITHIIEH, MTOJIMCTHPOI U T.JI.; IOATOMY HX AO0aBISIOT B KojnyecTBe MeHee 0,3%
Macc. (B pacueTe Ha MacCy IUICHKH), a B uueaje BooOme He nobaBisiroT (To ectb 0% macc.).
BemiecTsa, okpamuBaroiie mojauMepsl B O€IbIi [[BET, OKa3bIBAIOT HETAaTHBHOE BO3ICHCTBHE HA
NPO3PAaYHOCTh, & TAK)XKE€ OHU UMEIOT CHJIbHOE OTPULIATENbHOE BJIMSHUE HAa MOBEINEHHE TUICHKH

npu Bosropanud. Kpome Toro, Ha HUX MOXeT BAUATb Y D-u3JIyuyeHHE, a TaKXKe OHU MOTYT
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BbI3bIBATh IMOBBILICHHOE IIOXKEJITEHHe U, TakuM oOpa3oMm, Morjo Obl mOTpeOOoBaThC
CYILECTBEHHOE JOTOIHUTENbHOE KOIUUeCTBO Y P-CTabUIN3aTopa, YTO B 3HAUUTEIBHON CTENEHU
CHIDKAET 5KOHOMUYHOCTb 3KPaHa.

B ciyyae aByXCIIOMHOM IJIEHKH 3TH YaCTHLBI JOOABIISIOT TOJIBKO K OHOMY U3 CIIOEB
(coske. A uimu C); wy, B Cilyyae MHOTOCJIOHHOTO MPpUMepa BOIUIOLIEHUS, UX NOOABISIIOT TOJIBKO
K ABYM BHeIHUM cJ10siM (codkc. A u C). TToaTomy 3TH yacTuiel OyayT JOCTUTaTh OA30BOTO CIIOS
JIMIIb B MAJIOH CTENEHH, 3a CYET MOBTOPHO MCIOJIB3yEMOrO MaTepuana, 0ObIMHO 100aBIsIeMOro K
6azoBomy cnoro. Takum oOpa3om, 3a CYET YaCTHL, HEOOXOIUMBIX JUIsl VJIYULICHHUS HAMOTKH,

AOCTHUTAKOT JIMIIb MUHUMAJIbBHOI'O CHUKCHUS ITPO3PaUHOCTH.

Orxes3anmTHbIE CPEaCTBA

DKpaHbl B TEIUIMLAX MOTYT MPEACTaBISATh MOTEHIHATBHYIO OMACHOCTh B OTHOLICHUH
BO3TOpaHMs, TaK Kak  OFOHb,  BO3HHUKIIWKA,  HAampUMep, TNPH  HEHCIPABHOCTH
3JIEKTPOOOOPYIOBaHHS, MOKET PAaCIpPOCTPAHUTHCS MO SKPaHy HA BCK TEIUIMLY, NPUBOAS K
OFPOMHOMY 3KOHOMH4YecKkoMy ymepOy. IlosToMy B mocienHee Bpemsi MPUMEHSIOT
OTHe3alUTHbIE dKpaHbl. [T MONydeHHs] COOTBETCTBYIOIMX XapaKTEPUCTHK B OTHOLICHUU
HOKaPOOMACHOCTH IS MOKPBITUSI TEIUIUL] HET HEOOXOAMMOCTH B OTHE3ALIUTHBIX CPEICTBAX,
€CIIM YPOBHHU COAEPIKaHMSI CBETOPACCEHUBAIOIIUX U APYTUX YACTHULI, a Takke OENbIX MUTMEHTOB U
HECMELINBAIOIINXCS TONIMMEPOB HAXOISATCA B yKa3aHHBIX mnpenenax. llpu mposeneHun
UCIIBITAHUI HA MOXKaPOOMACHOCTh TaKask IUIEHKA JOCTUTaJIa YPOBHS 4 0aJIOB MK MEHee.

Ecnu ypoBHH B OXHOM M3 yKa3aHHBIX TPYIII BBIIIE MMPEANTONAraeMbIX, HIIH €CJIH IS
KOHKPETHOIO MPUMEHEHHsI B Terumie TpedyeTcs elne OoJiblliee CHHU)KEHHE TOKAPOOMaCHOCTH,
NPEANOYTUTENIHHO, KaK MOKa3aHO, YTOOBI MIEHKA COMEpIKalia TaK:Ke OrHE3aIUTHOE CPECTBO Ha
ocHOBe (pocHopopraHYECcKUX COEAUHEHH. ITH OTHE3aIUTHBIE CPENICTBA MPENCTABIISIFOT COOOM
cnoxuable  3upbl  pochopHoit mmm  pochopucroit  kucnorel. Kak  ObpIIO  MOKA3aHO,
MPeanoUuTUTEeNIbHO, ecimu  ¢ocdopconepkaiiee COeOUHEHHE MPEncTaBisieT Co0OW  4acThb
cnoxkaoro mnonuddupa. Ilomumepuszosanubie (ochopconepskaiue OrHE3aIUTHBIE CPEACTBA,
takne kak Adeka rod 700 (4,4’-usonpommmmnennudennn) — audenmndocdar) umernT, B
JOTOJIHEHHE K HEOCTATKy B BHU/IE a30BbIIEJCHUS] OTHE3AIMTHOIO CPEACTBA B XO/E MONYYESHHS],
TaKkKe OYeHb CHJIbHOE OTPHLIATEbHOE BIMSHUE HA TUAPOIUTHUECKYIO CTAOMIBHOCTD IUICHKH, TO
€CTb CJIOKHOTO MOJM3(Hpa, TaK YTO BO BJIAKHOM KJIMMATe TEIUIMLbI 3TO OyIeT MPHUBOOUTH K

OBICTPOMY OXPYIMUYUBAHHUIO IUIEHKH, W, TAaKUM 00pa3oM, SKpaHbl OyJaer HeoOXOIWMO dalie
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3aMEHSTh. JTH 3(1)(beKTbI 3HAUUTCJIbHO CHUKAIOTCA IIPU UCIIOJBb30BAHUH BCTPOCHHBIX B LECIIb
coxHOTo nonuddgupa GocPOpPHBIX COSTMHEHHIA.

Coenunenue ¢pochopa MOXKET BXOAUTb B COCTAB OCHOBHOH IIeTIH, HANPUMEp, NPH
UCITIONIB30BAHUM  2-KapOOKCHATHIMETHI(POCPHUHOBOI  KHCIOTBI  (Ipyrue  MOAXOASLINE
coenMHEHUs1 omucanbl, Hampumep, B DE-A-23 46 787). Opnako coenuHenusi ¢ocdopa, B
KOoTOpBIX (hochop HaxoauTcss B OOKOBOI LIENU, CHIIKAIOT CKJIOHHOCTh K THAPOJIU3Y B YCIOBUSIX

Teruibl. TakuMu COeTUHEHUSIMU SIBJISIFOTCST COeTUHeHUst ¢ popmyioit (1):

(Fn2
n g ?h —(R")n1
(RAn3 @ o)

@

rae:

R’ mpencraBnsier coboii cnokHO3(PUPOOOPA3YIOIMYIO TPYIIy, BBIOPAHHYIO U3 -
COOR*, -OR” 1 -OCOR",

R> u R’ HesaBucuMo BhIGpaHbI M3 aTOMOB TajOr€Ha, YIIEBOXOPOAHBIX TPYII,
umeromux 1-10 atomoB yriaepona, u R';

R* npeacTaBisieT co0OW  aToM BOAOpOnAa, KapOOHWMJIBHYIO TPYIIY  MJIH
YIJIEBOJOPOAHYIO TIpynmy, umeromyro 1-10 atomoB yriepona, KOTOpask MOXKET COAEpPKaTh
TUAPOKCHIIBHYIO TPYIIY WIH KapOOKCHIIbHYIO IPYIIIY;

R’ mpexcrasmser coboi aTOM BOXOPOJA WIIH YIIEBOAOPOAHYIO TPYIITY, HMEIOLIYIO
1-10 aromoB yrjaepozma, KOTOpass MOXKET COAepKaTb TUAPOKCWIBHYK) TPYyNOy WA
KapOOKCHIIBHYFO TPYIIILY;

R® MpencTaBysieT COoOOH yrieBONOPOAHYI Trpymnmy, uMmermyw 1-10 aromos
yriaepoaa, KOTopast MOKET CONEPKaTh THAPOKCHIIBHYIO TPYIITY HIIH KapOOKCUIIBHYIO TPy,

A sABHseTCS ABYXBAJEHTHON WM TPEXBAJIEHTHOW YrieBOJOPOAHON TIpyMIIOH,
nmMeroen 1-8 atoMoB yraepona;

3Hauenue nl pasno 1 nnm 2;

U Kaknoe u3 3HadeHuit n2 u n3 pasHo O, 1, 2, 3 wim 4, 0COOGHHO ecliu yKa3aHHOe
coenunenue ¢ Qopmynoit (I) comepxkut nBE CIOXKHO3PUPOOOPA3YIOMNX (DYHKIIMOHAIBHBIX

IPYIIIBL
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MoHoMmep, npeAcTaBIIIOMmUN cOO0H CIOKHBIA OMC(2-rMapOKCUITUIOBBINH) 3¢up 6-
okconubenso [c, e]-[1, 2]okcadochopun-6-mn-merun-sarapruoit kuciaotsl (Ne CAS 63562-34-5)
NPOSIBJISIET OTHOCUTEIBHO HU3KYK) CKJIOHHOCTb K THAPOJIU3Y IMPU MOJYYEHUH CJIOKHOTO
nommdQupa, YTO TAKXKE MOXKET O0ECIeuHTh XOPOINYIO 3KCILIYaTAMOHHYIO HAJEKHOCTH B
npolecce NPOU3BOACTBA TIEHKH.

Konu4yecTBO OrHE3aIMUTHBIX CPEACTB PEryJHUPYIOT TaKUM 00pa3oMm, 4YTOOBI HOJISI
docdopa B TuIeHKEe coCTaBisia MO MeHblIer Mepe S00 MIIH. 4, HAapUMep MO MEHbIIEH Mepe
1200 muH. 4, win o meHbinedd mepe 1600 muH. 4. Jlonsa ¢ocdopa nomkna ObiTe Hinke S000
MJIH. 4, Hanpumep, Hwxke 4000 muH. 4, win Hwke 3000 MuH. 9 (B pacueTe Ha OTHOCUTENIbHBIC
MaccChl BCEX MPUMEHSIEMBIX KOMIIOHEHTOB, TO €CTh Ha KOJIMYECTBO BEINECTBa B MOJsIX). Ecim
conepskanue docdopa cocrapisier Hike S00 MIH. 4, TUIeHKAa OyIeT ropeTh CIUIIKOM OBICTPO.
Uem Bbie nonst pocdopa, TeM Hipke OyAeT CKOPOCTb T'OPEHHUS; HO 3TO TAaKKE CHIDKAET U
crabmipHOCTh THUAponu3a. Beime 5000 MIIH. 9 TUIGHKY MOXKHO HCIIOJIb30BaTh MAaKCHMYM B
TeueHue kKajeHnapHoro roga. Huke 3000 MuH. 94 CKOPOCTH TMAPOJU3A SIBJIAETCS AOCTATOYHO
HU3KOH, TaK YTO HEJb3sl MPEANoaraTb pa3joKeHHUs 3a CUeT TMIPOJN3a B NPeAesaX HECKOIbKUX
JIET UCTIOJIb30BAHUS.

Conep:xanne ocdopa MokeT OBITh paclpeneIeHo MeXAy CJIOSIMH OIWHAKOBO HIIU
no-pazHomy. OHaKO B OJTHOM M3 BOIUIOIIEHUI BHEIIHUE COIKCTPYAMPOBAHHBIE clion A- W/uiu
C conepskat o meHsieit Mepe 75% ot koHueHTpauuu ¢ochopa BO BHYTPEHHEM clioe (CII0sX),
WJIH OHHU MOTYT COZIEP’KaTh TaKyl K€ KOHIEHTpaluo (¢ochopa, WM BHEIIHHE CIOU COIEpIKaT
1o MeHblel mepe Ha 5% Oomnbiie docdopa, yem 6a30BbIN CIIOH. DTO MPUBOAHUT K OCOOEHHO
NPEANOYTUTEIbHOMY TIOBEACHUIO B OTHOLIEHHHM TOPEHHs, a B LEJOM HEOOXOAMMO MEHbINee

Ko4uecTBO (hocdopa.

[TpoTHBOOTpaKAOLIHE MOKPBITHS

OnwucaHHBIA 37€Ch IJICHOYHBIH MaTepuas 00JamaeT MPO3PAYHOCTHIO IO MEHbLICH
mepe 93,5%, Hanpumep, o MeHbinen Mepe 94,5%, unu no mensinel Mepe 95,3%. Uem Bbie
NPO3PavHOCTh, TEM Jyulne Oyaer pocT pacteHuil B Terumue. Eciu Ha 1% Oonbime ceera
JOCTUTraeT pacTeHU, MPOU3BOAUTENBHOCTh YyBenuuuBaercs Ha 1%. Ilpu wucnonb3oBaHUU
YCOBEpPILIEHCTBOBAHHOIO 3KpaHa AJisl TeIUIMIIbl, OMMCAHHOIO 3/1€Ch, DKpaH MOXKET OCTaBaThCs
3aKPBITHIM, TI0KA CBET He gocTuraer 200 BT/M’, u Takum 06pa3om cOeperaioT SHEPIUI0, He BIIHSS

Ha IPOU3BOAUTEIIbHOCTD 1U3-3a ITOTEPb CBECTA.



14

IIpo3payHOCTH NJIEHOYHOTO MaTepuaja JOCTUTrAKOT, UCIOJb3ysl OMUCAHHBIE 311€Ch
CBIPbEBBIE MaTepHaJbl U COAEP’KAHUS YacTUll. [ J1aBHBIM 00pa30OM, MOBBIMIEHUS NMPO3PAYHOCTU
AOCTUTAIOT, o0ecrednBasi MPOTUBOOTPAKAIOIIUE MOKPBITHS MO MEHbLICH Mepe Ha OJHOMN WM
00erx CTOpPOHAX TICHKH.

[TpoTuBOOTpaskarolIee MOKPHITHE MPENCTABNISAET COOON THI ONTUYECKOTO MOKPBITHS,
HAHOCHUMOTO Ha TMOBEPXHOCTb OAHOCJIOWHOW WM MHOTOCJOWHOW TUIEHKU MJisi CHUIKEHHS
oTpaxaromed crnocodHoctr. IIpoTHBOOTpakaroIUe TIOKPBITHS WU CJIOH COCTOSIT U3
MPO3PAaYHBbIX TOHKOIUIEHOYHBIX CTPYKTYpP C MOKAa3aTeseM MPEJOMIICHHUs], PEe3KO OTINYAIINUMCS
OT TOKAa3aTessl MPENIOMIIEHHsT 0a30BOrO CJIOS WM MPOMEKYTOUHOro ciosi (cimoes). TommmHb
CJIOSI WJIM TIOKPBITHSL BBIOMPAIOT TakuM 00pa3oM, dYTOObI TOJYYUTh OCIAONSAIOIIYIO
uHTep(pEepeHIMIO  JIydeil, OTPakeHHBIX OT [OBEPXHOCTEH pas3nena, W  YCHIUBAOIIYIO
UHTEP(EPEHINI0 COOTBETCTBYIOIIUX MPOMYCKAEMbIX JTyUEH.

[IneHouHBI MaTepwal, BKIIOYAKOMMA Oa30BbIi CJOH U, B MHOTOCIOWHBIX
BOIUJIOLICHHUSX, TAK)KE JTFOObIe BHELTHHE/TIPOMEKYTOUHBIE 10U (codke. A n/umu C), MOKPBIBAIOT
NPOTUBOOTPAKAIOIIUM MAaTEPHAIIOM, UMEIOIUM OoJsiee HU3KUH MOKa3aTeNb MPEIOMIICHHUS, YeM Y
CaMOM CJIOKHOTONMMA(PUPHON TUIEHKU. Marepuan NPOTUBOOTPAXKAIOIIETO MOKPBITUS HMEET
MOKa3aTeNb MPEJOMJIEHUs NpPHU JUIMHE BOJIHBI 589 HM, KOTOpBIA HaxXOOUTCs Huke 1,64,
Harpumep, Huwke 1,60, wnu Mmenbwme 1,58, mpu NpoOBEACHUH U3MEPEHHUNM B HANpPaBICHUU
SKCTPY3HUH.

JlBe CTOpPOHBI MaTepuasa OAHOCAOMHOIO WIM MHOTOCJIOWHOIO MJIEHOYHOIO
Marepuaga MOTyT ObITh MOKPBITHI PA3JIUYHBIME MPOTHBOOTPAKAIOLIUMH MOKPBITHSIMHU, WIN K€
IUIEHOYHBI MaTepual MOXKET OBbITh MOKPBIT HMIASHTHYHBIMH  TPOTHUBOOTPAKAIOIUMHU
MOKPBITUSIMH C O0EHX CTOPOH.

Marepuanel NPOTUBOOTPAXKAOUINX TMOKPBITUH, KOTOPbIE MOXHO HCIOJIb30BATh,
OTHOCATCS K TIpyIIe, COCTOsAINEed W3 MOJMAKPUIATOB, CHUJIMKOHOB, IOJIMYPETAHOB,
NOJIMBUHMJIALETaTa ¥ MOMUBUHIIIOBBIX criupToB (IIB-OH), mmn nx xomOunaumu. IToxxonsmue
akpujaTel onucaHbl, Hampumep, B EP-A-0144948, a mnoaxopsmue CUITUKOHBI OIMUCAHBI,
Hanpumep, B EP-A-0769540. Marepuansl NPOTUBOOTPAXKAIOIIUX MOKPHITMM Ha OCHOBE
AKpUJIATOB HE CKJIOHHBI PACTEKAThCS WJIM OTCIAUBATBCS B XOAE UX YCTAHOBKU B TEILIHLE, B TO
BpeMsl Kak IPU HCIOJb30BAaHUHM TMOKPBITUH Ha OCHOBE CHJIMKOHAa (WJIM TIPOMBIBKH
NOJIMBUHUJIOBBIM CITUPTOM) 3TO MOXKET MPOM3OHTH. B OIHOM M3 BOIUIOLIEHHWH NepBoe /MU

BTOPOC MPOTUBOOTPAXKAIICE IMOKPBITUEC OCHOBAHBI HA MOJIMAKpHUIIATAX.
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VYka3aHHOe MepBOe U BTOPOE IPOTUBOOTPAXKAOLLEE IMOJIHAKPUIATHOE IMOKPBITHE
(MOKpBITHST) MOKET copep:kaTh Oosnee uem 70% macc., Hanpumep, Oonee yem 80% macc., wiu
Gonee ueM 93% macc., MOBTOPSIIOIIMXCST OJIOKOB METUIIMETAKPHIIATa U STHIAKpUiaTa. B omHOM
u3 BomwiomeHnit 6onee yem 50% macc. akpUIIATHOTO TOKPBITHSI COAEPIKHUT MOBTOPSIFOIIUECS
O70KM MeTUIMeTakpwiaTa. B aApyrom npumepe BOIUIOIIEHUS aKPUJIATHOE MOKPBITHE COAEPIKHUT
meHee yem 10% wmacc., Hampumep, MeHee ueM 5% macc.,, uiau MeHee ueM 1% Macc.,
MOBTOPSIFOIIMXCST  OJIOKOB, COAEPIKAIIMX 3JIEMEHT C apoMarHyeckod CTpykrypoil. [lpwu
COZEPIKAHUU TIOBTOPSIFOLIMXCST OJIOKOB, HMMEIOIIUX AapOMATHYECKUH CTPYKTYPHBIH 3JIEMEHT,
Boimme 10%  Macc, TPOUCXOOUT  3HAYUTENIbHOE  YXYAIIeHHe  aTMOC(hepOCTONKOCTU
NPOTUBOOTPAXKAIOLIEr0 MOKpHITUA. B omHOM M3  BOIUIOLIEHMIT  yKa3aHHOE  BTOpOE
IPOTUBOOTPAXKAIOINEE TOKPBITHE MPEACTABISIET COOOH TMOKPBITHE W3 CHIIMKOH-aKPHJIATHOTO
COTIOJIMMeEpa.

TonmmHa MPOTUBOOTPAKAIOIIErO MOKPHITUS (MOKPBHITHIH) COCTABJISIET MO MEHBIIECH
Mepe 60 HM, Hampumep, no MeHblied Mepe 70 HM wiM no MeHbwed mepe 78 Hm. Tommuza
NPOTUBOOTPAXKAIOINETO MOKPBITH (TIOKPBITHI) cocTaBiisier He Oonbine yeM 130 HM, Hampumep,
He Oonee 115 HM, a B uneane He Gosnee 110 HM. IIpu 3TOM AOCTHrarOT UACATBHOTO YBEIHUEHHS
IIPO3PAa4YHOCTH B JKEJIaeMOM [Hala3oHe [JWH BOJH. B OAHOM M3 NpUMEpOB BOIUIOIIEHUS
TOJIIIMHA MTPOTHBOOTPAXKAIOIIETO TOKPBITUS cocTaBisieT Oonee 87 HM, Hanpumep, Oonee 95 HM.
B »TOM npumepe BOIUIOIIEHUs TOJIIMHA MPOTHUBOOTPAXKAIOLIETO MOKPBITHS COCTABJIAECT MEHEE
115 uM, a B uneane menee 110 am. B sTom y3koM nuamnaszone tommuH OT 95 no 110 HM u
yBeJIMYEHUE NPO3PAYHOCTH HAXOIUTCS B ONTHMAJbHOM JAMara3oHe U, B TO JK€ BpeMms,
YBEIUYUBAETCS OoTpaxkeHue Y® U CHHEro Auanas3oHa CBETa IO OTHOLIEHUIO K OCTaJIbHOW 4acTU
BUJIMMOTO CIEKTpPa. DTO, C OHOHN CTOPOHBI, 3KOHOMHT Y D-cTabuians3arop, HO TJIaBHBIM 00pa3om
NPUBOIUT K TOMY (PaKTy, YTO COOTHOIIEHHE CHHHUX/KPACHBIX JUIMH BOJH CIIBUTAETCSl B CTOPOHY
KPacHOro KOMIIOHEHTAa. DTO MPUBOAUT K JIy4IIeMy POCTY PacTE€HHUH; JOCTUTAIOT MOBBIILIEHHOTO
[[BETCHUS] W TUIOJOHOLICHUS M 3aMEIUISIIOT M3MEHEHHs], HaOJrogaeMble TIPH POCTE PACTEHUI B
YCIIOBHUSIX HEJOCTATOUYHOM OCBEIIEHHOCTH.

[TpoTuBOOTpaskaroliee MOKPBITHE (TTOKPBITHS) HAHOCIT Ha TUICHOYHBIH MaTepHall W3
BOJHOW Aucriepcuu in-line, mepen momnepeyHbIM PACTSHKEHUEM TUIEHKH U3BECTHBIMH METOAMHU
(oOpaTHbIM pudICHBIM BaJIUKOM WIH CcTepkHeM Meliepa). B omHOM U3 BOIUIOIIEHHI
IPOTUBOOTPAXKAIOINEE MOKPBITHE COAEPKUT MO MeHbInel Mepe 1% macc. Y @-crabunmzaropa (B
pacuete Ha Cyxyr maccy), Hanpumep Tinuvin® 479 wim Tinuvin® 5333 DW. HALS (hindered

amine light stabilizers, craOumm3aropsl cBeTa Ha OCHOBE 3aTPyIHEHHBIX AMHUHOB) MOTYT
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NPUBOJIUTH K perenepanuu (nepepadoTke OCTATKOB IUICHKH, MOJYYEHHBIX B XO/I€ IPOU3BOJICTBA)
U K 3HAYUTENbHOMY IOKEJITEHUI0 MaTepuania, uTo, B CBOIO Ouepellb, CHMKAET MPO3PavHOCTD;
TaKUM 00pa3oM, OHH SIBJSIFOTCS] MEHEe IPENOYTUTEIbHBIMH.

[To wMmeHblIell Mepe TIEpBYI0 CTOPOHY IUIEHOYHOIO Marepuajga CHaOXaroT
NPOTUBOOTPAKAIOIIUM TIOKPBITHEM, KakK ONUCaHO Bblme. OJHAKO U TMPOTUBOIMOJIOKHYIO
CTOPOHY, TO €CThb BTOPYIO IOBEPXHOCTb BBIIIEONHCAHHOIO IJIEHOYHOTO MaTepuaia, MOXKHO
CHAONTDb MPOTHBOOTPAKAOIIMM MOKpbITHEM (cM. mpumepsl 2, 3, VB2 u 4 B Tabnuue 1 Hike).
B ogHOM M3 BomomeHnii n300peTeHUsT MPOTHBOOTPAKAIOIEE OKPBITHE, HIEHTHYHOE IEPBOMY
MIPOTUBOOTPAKAIOLIEMY MOKPBITUIO, HAHOCAT TaK)K€ Ha BTOPYIO CTOPOHY IIJIEHKH, TO €CTh Kak
NEepBYyI0, TaK U BTOPYK T[IOBEPXHOCTH IIJIEHKH T[OKPBHIBAIOT OAHUM U TEeM Ke
MPOTUBOOTPAKAIOIIUM aKPHJIATOM, KaK OMHCAHO BbilIe (cM. mpumepsl 2, 3 u VB2 B Tabmune 1
HUKE).

B ogHOM 13 anbTepHATHUBHBIX BOIUIOLIEHUH BTOPOE MPOTHBOOTPAXKAOIEE OKPBITHE
MOAN(PHUIHMPOBAHO 1O CPABHEHMIO C MEPBBIM MPOTUBOOTPAKAOIIUM MOKPBITHEM, TO €CTh OJIHA
CTOPOHA MMeEET MOKPBITHE Ha OCHOBE aKpWjaTa, a Ha JIPYryl0 CTOPOHY HAHOCST MOKPBITHE U3
cornonumepa CUIMKOH-akpuiat (cM. VB4 B Tabnune 1 Hike). ConoauMeps! CHIIMKOH-aKpHIIAT
KOMMEpUYeCKH JOCTymHbl, Hampumep, ot Dow Corning (CIIA). Ilpn HaneceHuu
MPOTUBOOTPAKAOILIETO IMOKPBITUA C JBYX CTOPOH, KakK OINUCAHO BBIIE, MOXHO JOCTHYb

3HaueHUH mpo3padHocTH >95,3%.

COdKCTPYANPOBAHHBIE BHEIHUE CJIOU, 00JaIAI0IIHe TPOTHBOOTPAKAKOIIUMHU
CBOICTBaMH

B eme onHOM BOIUIOIIEHUH BTOpasi CTOPOHA, MPOTUBOIOJIOXKHAS CTOPOHE IUIEHKHU C
HAHECEHHBIM IE€PBBIM TMPOTHUBOOTPAKAIOIIUM IOKPBITHEM, MOXKET OBbITb CHAa0XKEHa, BMECTO
BTOPOT'O NMPOTHUBOOTPAKAIOLIETO TOKPBITHS, CO3KCTPYIHUPOBAHHBIM (CO3KC.) BHEIIHUM CJIOEM,
cofiepKaliM 0OJIaIal0 LN TPOTUBOOTPAKAIOIUMH CBOWCTBAMU COMOHOMED, TMOBEPX 0a30BOTO
cnost B (cm. mpumepst 1 u VB1 B Tabnune 1 Huxke). B 3TOM BOMIIOMEHNN COIKCTPYIUPOBAHHBIN
CJIOM COCTOHT M3 CIIOKHOTO MONM3upa, UMEIero 0oiee HU3KHHA MOKAa3aTelb MPEIOMIICHUS,
4eM OpPHUEHTHPOBAHHBIA roMo-nonusyTrieHrepedTanar. Ilokasarens nmpesoMiIeHUs] TPU JJIHHE
BOJIHBI 589 HM, NpU NPOBENECHUN U3MEPEHUS B HAIIPABJICHUH SKCTPY3HUH, COCTaBIsAeT HIbke 1,70,
Harpumep, Huwke 1,65, a B uaeane Hike 1,60. ITOro mokasaresns MPEIOMIJICHHUS AOCTUTAOT
MIOCPENCTBOM MOJHMEPA, K KOTOPOMY A00aBJISIOT COMOHOMED B COAEPIKAHUHU IO MEHbLIEH Mepe

2% MOJIbH., HampuMep, Mo MeHbliell Mepe 3% MONbH., a B Hieane MOJUMEP CONEPKUT IO
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MeHbled mepe 6% MonbH. coMoHOMepa. Huke 2% MObBH. skenaeMble 3HAUYEHUs MOKas3aTels
NPEJOMJIEHUs] TOJY4YUTh HEBO3MOXHO. B OJHOM M3 NpuUMEpOB BOIUIOIIEHHUS COMOHOMEpP
cocraisier HIbke 20% MoubH., HanpuMmep, Hike 18% MouibH., U B uneane Hioke 16% MOJBH.
Boime 16% monpH. Y®-cTaOMIBHOCTh 3HAYMTENBHO YXYALIAETCS HM3-32 aMOP(HOH MpupObI
rieHky, a Bbilie 20% MOJbH. TOBBIIIEHHOE coaepskaHue Y ®D-crabunmzaTtopa HE MOXKET
CKOMITEHCHPOBATh CHIDKEHHYIO Y @-CTaOMIIbHOCTD, BBI3BAHHYIO COMOHOMEPOM.

B kauecTBe COMOHOMEPOB BKJIKOUYEHBI BCE MOHOMEPHI, OTJIIMYHBIE OT 3TUJIEHTTIUKOJIS
u TepedTaneBoii KuCIOTHI (uimu auMmerwirepedranara). Jloaro cOMOHOMepa  Bcerna
pPacCUUTBIBAIOT HA CYMMY BCEX COMOHOMeEpOB. IIpeanoururenbHO OJHOBPEMEHHO HCIIONb30BaTh
He Oonee nByXx coMoHOMepoB. OIHUM H3 COMOHOMEPOB, KOTOpPbIE MOKHO HCIOJB30BATH,
sBisiercst  uzodraneBas kuciaora (MDK). B ogHoM w3  BOmIOmIeHWN H300peTeHUs
COIKCTPYIOUPOBAHHBIN CJIOW comep:kuT Oosee ueM 6% monbH. MOK, Hanpumep, 6osee dyem 9%
mosibH. UM@K, HO menbine uem 23% monbH. UPK, nHanpumep, menbine yem 19% MonbH., unu
meHblIe yeM 15% monpH. CO3CTPYAMPOBAHHBINA CJIOH C KOJIMYECTBOM COMOHOMEpa Oojiee uem
6% MOIIbH. COAEP>KUT B OAHOM M3 MPUMEPOB BOIUIOLIEHHs MO MeHbiield mepe 1,5% macc,
Hanpumep, bomnee yem 2,1% wmacc., opranmyeckoro Y @-crabunmmzaropa (Kak OMUCAHO BBIIIE),
94TOOBI KOMIIEHCUPOBATh CTAOUIIBHOCTD CJIOEB C MOBBIEHHBIM COIEP’KAHUEM COMOHOMEDA.

IIpu cocraBieHUH IMJIEHOYHOTO MaTepuaya, KOTOPbIH Ha OIHOHW CTOpPOHE CHaOXKeH
IPOTUBOOTPAXKAIOLIMM MOKPBITHEM (HapUMep, aKpHIIaTOM), a Ha TIPOTUBOIOJIOKHON CTOPOHE —
CIIOEM C TIOJIUMEPOM, COAEp:KAIUM COMOHOMep (TO ecTb (OpMHpPYsl CIOH COIOJIHMEpA),
MPO3PAYHOCTh IJICHKH 10 JaHHOMY H300PETEHHIO COCTABJIIET MO MeHbIel Mepe 93,5%, HO He
JIOCTHTaeT BBICOKMX 3Ha4Y€HUH mpo3payHocTH >95,3%. OnHako NMpeuMyInecTBO N0O0aBJICHUs
CJIOSl COTOJIUMEpPA IO CPaBHEHHUIO C MOKPBITHEM 3aKJIIOUAeTCsl B TOM, YTO MaTepualy IUIEHKH
obecnieunBarOT OOJiee BBICOKYIO M3HOCOCTOHKOCTh, YTO MOKET OBITh IMOJIE3HBIM B TEIUIHIAX C

BBICOKUMH Harpy3kamu (4acTo OYHIIAeMbIe IOBEPXHOCTH).

IIpouecc npous3BOACTBA MIICHKH

CrnoxHonoaudpupHble  MOJMMEPHl  OTHENBHBIX  CJIOEB  TMOJNYYarOT  MyTeM
MOJIMKOHAEHCAIINH, UCXOs WIM U3 AUKAPOOHOBBIX KHUCJOT M JUOJA, WIH U3 CIOXKHBIX 3(UPOB
IMKapOOHOBBIX KUCJIOT, HAMPUMEP, AUMETHIIOBBIX, U [uoyia. [IOAXOMsIHe CIIOKHbIE CIOKHBIE
nomaGupbl 00J1aNA0T 3HAYEHUSIMU cTaHaapTHOU Bsiskoctu (CB) B nuamasone ot 500 mo 1300,
NpU 3TOM UHIWBUAYyaJIbHbIE BETMYHHBI MEHEE BasKHbI, HO cpenHee 3HadeHre CB ucmonb3yembix

MaTepHajoB AOJDKHO ObITh Oombine uem 700, Hampumep, bonbiie yem 750.
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[TurmeHTsl W/ UM 9acTULbL, a Takke Y P-cTabuIn3aTophl, MOXKHO TOOABISITh B XOZE
(aKTHUECKOro MOJYYEHHUs CIOKHOTrO nonuddupa. i 5Toro 4acTUIbl JUCTIEPTUPYIOT B AUOIIE,
BO3MOJKHO Pa3sMajibIBAIOT, JEKAHTUPYIOT W/MIN (QUIBTPYIOT, 1 HOOABISAIOT B PEAKTOp, WM Ha
craauu (TpaHC) sTepuUKALMM, WIM HA CTAAWU IOJMKOHAeHcauuu. KOHLEHTpHPOBaHHYIO
CJIO’KHOTIONMA(PHUPHYID MATOYHYIO CMECh, COAEPKAINYK) YAaCTHLbI MM JOOABKH, MOXKHO
NOJIYYHUTh C TOMOIIBIO SKCTPyJAEpa ¢ JBOHHBIM ITHEKOM W pa30aBUTh MPU SKCTPYIUPOBAHHU
IUIEHKA HE COAEp)KAIlMM 4YaCTHLl CJIOXHBIM TOJM3GUpoM. BpIIO MOKa3aHO, YTO MOJIE3HO
UCIIONIb30BaTh MAaTOYHBbIE CMECH, KOTOpble coiepkaT MeHee deM 30% macc. CIOXKHOTO
nomuddupa. B gactHocTH, xonmdectBo vactun Si0O;, comep:Kaiquxcsi B MATOYHOW CMECH, He
noJoKHO nipeBbimaTh 20% mace. unctoro Si0, (MHaUYe BO3HUKAET OMACHOCTb OOPa30BaHUS T'eJls).
Jlpyroli BO3MOJKHOCTBIO SIBJISIETCSI NOOABJICHHE YacTHULl M OOABOK HEMOCPEINCTBEHHO B XOIe
SKCTPY3UHU IJIEHKU B SKCTPYAEPE C JBOHHBIM LIHEKOM.

Ecnu ucronb3yroT IHEKOBBIE SKCTPYAEPHI, CIOXKHBIE MOIUI(UPHI MPEIBAPUTEIHHO
cymwar. Ilpu uCnonb30BaHUM SKCTPyAepa C ABOMHBIM IIHEKOM M 30HOM JAera3aluyd MOKHO
O0ONTHCH O€3 CTaANU CYIIKH.

CHauana CJIOXHBIM MOMMApUP WUIU CMECHh CIOKHBIX MOIUI(PUPOB AT OTAEIBHBIX
CJIOEB OJJTHOCJIOMHBIX UJIM MHOTOCJIOMHBIX MJIEHOK MPECCYIOT U OKUKAIOT B 3KCTpyAepax. Ilocne
3TOro pacruiaB (pacIuiaBbl) JJIsi OJHOTO WJIM HECKOJIBKHX CJO€B (POPMYIOT B BHAE IUIOCKHX
pacIIaBICHHbIX IUIEHOK, IPOJABINBAs Uepe3 LIENEeBY0 SKCTPY3UOHHYIO TOJIOBKY U MPOTATUBAast
Ha OXJIXKTAFOINUI BaJl M OAMH WU OoJiee MPUEMHBIX BAJKOB, HA KOTOPBIX IUIEHKA OXJIAJKAAETCS
U 3aTBEpEBaeT.

[TneHka Mo maHHOMY H300PETEHHIO SIBJISIETCS JBYOCHO-OPUEHTHPOBAHHOM, TO €CTh
pacTSHYTOW B IBYX HAmpaBieHHUsX. [IByXOCHYO OPHEHTALMIO TUIEHKU OCYLIECTBISIFOT OOJbIIeiH
4acThIO MOCJIENOBaTeNIbHO. B 3TOM ciydyae IUIeHKYy CHaudaja pacTArMBAIOT B IPOJOJBHOM
HanpaBJIeHUH (TO €CThb B HampamieHuu dSKcTpy3uu (machine direction = MD), a 3arem B
NOTIEPEYHOM HAINpaBJIeHUU (TO €CTh NEPNEHIUKYJSIPHO HAmpaBieHur0 SkcTpy3uun = TD).
IIpooNbHO OPUEHTUPOBAHHOE PACTSDKEHHE MOXKHO IMPOBOAUTH C TMOMOIIBIO JBYX BaJIKOB,
BpALAIOLINXCS C Pa3JUYHBIMU CKOPOCTSMHM, COOTBETCTBYIOLIMMH  JKEJIa€MOH CTENEHbIO
pacTsbkeHus. [l momepevHoro pacTsDKEHHs] OOBIYHO HCIIONB3YIOT COOTBETCTBYIOIIVIO pamMy
Il pacTSTMBaHUS U OPUEHTUPOBAHMUSI.

Temnepatypa, npu KOTOpPOH TPOBOAAT pACTSDKEHHME, MOXKET U3MEHSTbCS B
OTHOCUTENIPHO IIMPOKHMX TMpenesnax W 3aBUCHT OT JKEJAeMbIX CBOWCTB IIeHKH. OOBIMHO

pacTsbkeHUe B TIPOINOJNIBHOM HaIpaBlieHUH MPOBOIAT B Auana3oHe temmeparyp ot 80 no 130°C
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(TemmniepaTypbl Harpesa oT 80 10 130°), a B mOMepeYHOM HANPABJIEHUH B AUAIIA30HE TEMIIEPATYP
or 90°C (ma4ano pacrsruBanus) 10 140°C (oxkonuanue pactsaruBaHusi). OTHOCHTENBHOE
yJJIMHEHHE B IMPOJOJBHOM HAIpaBJeHUH COCTaBjseT B JauanasoHe ot 2,5:1 npo 5:1,
npeanoututensHo ot 2.8:1 no 4:1.  OTHOcUTEnbHOE YyIJIMHEHHWE BbIIE S5 NPUBOAUT K
3HAYUTEIIBHOMY YXY/IIEHUIO TEXHOJIOTUYHOCTH (Pa3pbIBbI).

OTHOCHTENBbHOE YIJIMHEHHE B TOMEPEYHOM HAMpPABICHHU OOBIMHO HAXOIUTCS B
nuanaszone ot 2,5:1 mo 5:1, mpenmoututensHo ot 3,2:1 mo 4:1. OTHOCUTENBbHOE YIUIMHEHUE B
MOTIEPEYHOM  HampaBieHUH Belle 4,8 MNPUBOAUT K  3HAUUTENBHOMY  YXYALIEHUIO
TEXHOJIOTUYHOCTU (pa3pbiBel), U ero cienyer uzderatb. OObiuHO Oojiee BBICOKOE 3HAYEHHE
OTHOCHTENIPHOTO YIUIMHEHUs 1Mo momany ((B MPOAOIBHOM HampaBiieHHH) X (B MOMEPEYHOM
HaTNpaBJIeHNUH)) naeT Oojiee BBICOKUN TOKa3aTeNlb MPEJIOMJICHHs Ui TJICHKH, YTO, B CBOIO
ouepenb, MPUBOAUT K OoJjiee HU3KOM MPO3PAYHOCTH TUIEHKH. TakuMm 00pa3oM, OTHOCHTENBbHOE
YIJIMHEHHE IO IIomaan (= oTHOCHTeNbHOe ymnHeHne MD x oTHocutenbHOe yanHenue TD)
B OZTHOM M3 BOIUIOIIEHUI N300peTeHns cocTaBnseT Hike 20, HanpuMep, Hioke 18.

bbu10 MOKa3aHo, YTO AJIST JOCTHXKEHHUS JKEIAEMbIX CBOMCTB IUIEHKHU TTOJIE3HO, YTOOBI
TemnepaTypa pactsbkenus (8 MD u TD) cocrasusina 125°C, a npeanoururenbHo Hike 118°C.
Ilepen momepeyHbIM pacTSDKEHHEM Ha ONHY WM OO IMOBEPXHOCTH IUIEHKU MOXHO in-line
HAHECTH NMOKpPHITHE B COOTBETCTBUU C HE3aBHCHUMO H3BECTHBIMH criocobamu. In-line HaHeceHue
MOKPBITHSI MO>KHO NPUMEHSTh AJI1 HAHECEHUs MOKPBITHS C LEJIbH YBEIHYEHUs NMPO3PAYHOCTU
(TpoTHBOOTpaXKaTENbHBIX CBOMCTB). In-line HaHeceHME NPOTHUBOOTPAXKAIOLIETO MOKPBITHS Ha
IUIEHKY CHIDKaeT o0Iue 3aTpaThl Ha MPOU3BOACTBO IUIEHKH, B OTJIMYHE OT Clyd4as, KOraa
NPOTUBOOTPAKAIOIEE TOKPBITHE HAHOCAT B xome oraenbHod (off-line) cragum. Ilpum
MOCJIEAYIOIIEM CXBAaThIBAHUU IIPU HArPEBAHUU IJICHKY BBIAEP’KUBAIOT B PACTSIHYTOM COCTOSTHUU
B TeueHue nepuozaa npumepHo ot 0,1 1o 10 cexynn, mpu temneparype ot 150 no 250°C, a uTo6bI
JOCTUYb OIpEAENIEeHHBbIX BEJIMYMH YCAAKH U YIJIUHEHUs, €€ HaTsKeHHE B IONEepeyHOM
HanpaBJIeHUH OCNalJsIIOT IO MeHblIelH Mepe Ha 1%, Hampumep, o MeHblIeH Mepe Ha 3%, win
1o MeHbIel Mepe Ha 4%

310 ocnabieHne HATSKEHUS] MOXKET NMPOMCXOANTh B JUara3oHe Temmneparyp ot 150
1o 190°C. Jlnst TOro, 4roObl YMEHBIIUTH HEPABHOMEPHOCTD MO MPO3PAUHOCTH, TEMIIEPATYPA B
nepBoii 30He pukcanuu cocrasisier Huwke 220°C, nanpumep, Huxe 190°C. Kpome Toro, u3 Tex
ke cooOpakeHuH, mO MeHblued wmepe 1%, Hampumep, mo MeHbluei Mmepe 2% olrmero

OTHOCUTECJIBHOI'O YAJIMHCHUS B MONCPEYHOM HAIIPABJICHUU AOJIPKHO HAXOAUTBHCA B l'leBOI’I 30HC
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¢ukcaiy, B KOTOPOH OOBIMHO HE NPOHCXOAUT PACTSDKEHUs. 3aTeM IUIEHKY CMaThIBAIOT

yIoOHBIM A1t TOTpeduTesnst 00pa3om.

Hpyrue cBOWCTBa MIEHKU

[1neHKa, M3rOTOBJIEHHAs BBIIIEOMMCAHHBIM CIIOCO0OM, MMeeT ycanky mpu 150°C B
IPOAOIBHOM U IMOMEPEeYHOM HampasyieHuu MeHee 5%, Hampumep, meHee 2% unu meHee 1,5%.
DTa MJeHKa MMEET NOMOJHUTENbHYIO ycaaky npu 100°C no crenenu menee 3%, Hampumep,
menee 1% wmm wmenee 0,3%. Takyr pa3sMepHYI CTa0HJIBHOCTD MOXKHO TMOJYYHTH JI0
CMAaTBhIBaHUS, HANPUMEP, MYTEM COOTBETCTBYIOINETrO OCIAONeHHs HANpPsDKEHUS TUICHKH (CM.
OMHCaHUE Tpolecca). JTa pasMepHas CTa0WIBHOCTh BaXKHA ISl TOTO, YTOOBI W30eXKaTh
NOCJIENYIOUIeH yCaaKyd TOJOCHl IUIEHKH TPU HCIIOJIB30BAaHUM €€ B HKPaHax, YTO MOIJO Obl
NPUBECTH K TMOBBIIIEHHOMY MPOXOXKIACHUIO BO3AyXa MEXKAY MOJOCaMH (TO €CTh K CHIKEHHIO
sHeprocOeperaromero 3¢gdekra). CHITHE HANPSKEHHUs MPOBOIST B XOAE HM3TOTOBJICHUS KaK
SKPAHOB HA Bally, TaK M 3KPAaHOB I TEIUIML, TaK KaK CIHMIIKOM OONbIINE YCAAKH HIH
pacTskeHus: OyIyT MPUBOAUTH K BOJHOOOPA3HBIM iehOpMaLMsIM B KOHEYHBIX MTPOAYKTAX.

IInenka Mo JaHHOMY HM300pPETEHHIO NOMOJHUTENBHO MMEET MOXYJb YIPYrOCTH B
000MX HampaBJICHUSIX TUIEHKH, KOTOPbIH Oonbiie 3000 H/mm?, Hanpumep, Oombie 3500 H/mw?,
umi (MO MeHbINeH Mepe B OJHOM HAmpaBieHHH mieHkd) >4500 H/mMm® B HpoOmONBHOM H
NONEepPeYyHOM HampasiieHusix. 3HadeHue FS5 (ycmnme mpu 5% pacTsikeHuH) B NMPOAOJIBHOM U
MONEPEYHOM HAIPABJIEHUU COCTABJIAECT NpuMepHO 80 H/mm?, Hanpumep, okojo 90 H/mM’. Dt
MEXaHUYECKHEe CBOHCTBA MOTYT OBITh 3aJaHbl W MOJYYEHbI MyTEM H3MEHEHHUS MapaMeTpPOB
IBYXOCHOTO PACTSDKEHUS IJICHKH B KOHTEKCTE BBILIEYKA3aHHBIX YCIOBHH 00paOOTKH.

[TneHkH ¢ yKa3aHHBIMU MEXaHUYECKUMH CBOMCTBAMH HE PACTATHBAIOTCS M30BITOYHO
NIPY MCTIOJIb30BAHHH, B MIPOLIECCE HATSKEHUS, U OCTAIOTCS YAOOHBIMU B OOpaIIeHHH.

JUIs MOCTHIKEHUsI BEJIMYUH TNPO3PAYHOCTH 1O JAHHOMY H300pPETEHHIO TOKa3aHO
TaKKe, YTO TMOJIE3HO, €CJIU IBIMYATOCTh IJICHKU cocTaBisier MeHee 18%, Hanpumep, meree 8%,
i MeHee 3%. UeM Hibke HempO3payHOCTb, TEM MEHbLIE 0OPAaTHOE PacCEestHUE CBETA U, TAKUM
o0pa3zom, moTepsi MPO3PavyHOCTH. DTHUX 3HAYEHHUH IBIMYATOCTH IOCTUTAIOT MPU COOJIOACHUH

COACPIKAHUA YaCTUIl U COCTaBa MOJIMMEPA MO JTaHHOMY I/1306peTeHI/IIO.

IIpumeneHus
IInenky npeanoyYTUTENbHO HAPE3al0T HAa y3KUE MOJIOCHI ¢ HUpUHOU 2-10 MM, u3

KOTOPBIX, COBMECTHO CO CJIOKHO MOJMA(UPHBIMU HUTAMHU (KOTOPBIE TAKXKe AOJDKHBI ObITh Y D-
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CTa0MJIN3UPOBAHBI), BIIOCJIEACTBUU MPOU3BOAAT TKaHb WM JKPaH, KOTOPYIO MOABEIINBAIOT B
terumie. [Tonockl MIeHKH MOXHO OOBEAMHUTBH C MOJIOCAMU U3 JIPYTUX IUIEHOK, OCOOEHHO C
TUIEHKAMH, TaroIuMu 3(GEKT paccesiHus CBETa.

Jlnst Toro, 4To0Bl 00ECIeYHTD JKeNaeMble CBOICTBA B OTHOLIEHUH MPO3PAYHOCTH T10
MeHbinel Mmepe 10%, Hanpumep, mo menbliueit mepe 20%, o mensbiuei mepe 30%, 1Mo MeHbInen
mepe 40%, mo menbiieit mepe 50%, nmo menbiuedt mepe 60%, mo menblieit mepe 70%, mo
MmeHbIneir mepe 80%, mo MeHbineir Mmepe 90% muomaau TMOBEPXHOCTH 3KpaHa, (Ciemyer
UCTIOJIB30BaTh) Moochkl (11) W3 OMHOCIOWHON WM MHOTOCIOWHON TUIEHKH, KaK OIUCAaHO B
naHHoM ornucanuu. CorjaacHO OTHOMY U3 BOILIOUIEHUH n300peTeHus: Bce mojiockl (11) B skpaHe
W3TOTOBJICHBI M3 ONMHCAHHOW OJHOCJIOWHOHN MM MHOTOCJIOMHOM CIIOKHOMOMU3()UPHOH TUIEHKH, U
nosiockl (11) pacmosnoxkeHsl psSaoOM APYr C APYrOM, KPOMKa K KpOMKe, ¢ 0Opa3oBaHHEM IO
CYILIECTBY HEMpPEPBIBHOW MOBEPXHOCTH. B npyrom BomomeHnH caMy Mo cede IUICHKY
yCTaHABIIMBAIOT B TEIUIULE, UM, aJIbTEPHATUBHO, MOJIOCHI TUIEHKH, COEIMHEHHbIE TOCPEICTBOM
nporecca BsI3aHWs, OCHOBOBSI3AHUS WM TKaHbs, MOTYT OBITb HAaKJIEEHBl HA CEThb U3 HHUTEH, C
o0pa3zoBaHHEM apMUPOBAHHOT'O MaTepHaa 3KpaHa.

B HexoTOpBIX mprMepax BOIUIOLIEHHS ITOJIOCHI U3 MIJIEHKH IO JAHHOMY H300pETeHHIO
MOTYT OBITP B3aUMHO COEIUHEHbl CTPYKTYpPOW H3 HuTeH, oOnamaromeil CrocoOHOCTBIO
IPOBOAUTD XKUKOCTb 33 CUET KaMUJUIAPHBIX CHI. CTPYKTYpa U3 HUTEH MOXET ObITh TEPMUYECKU
IPUKpEIUIEHa IO MeEHbLIe Mepe K OAHOW CTOPOHE TMOJOC IUIGHOYHOrO MaTepuala,
COCIMHEHHBIX TMOCPEACTBOM IIPOLECCa BSI3aHMs, OCHOBOBA3AHMSI WIM TKaHbs, U T€ 4YacTH
CTPYKTYpPbI U3 HUTEH, KOTOPblE TEPMUYECKH CBS3aHbI C MOJOCAMH, OOJIAalOT CIIOCOOHOCTBIO
NPOBOAUTH KUJIKOCTb 33 CYET KAMWULIPHBIX CHJI. BrhlieonucaHHble YCTPOHCTBA MPHUBOASAT K
CHIDKEHHIO TOTEePh SHEPrUM B HOYHOE BpEMsl M OOECMEeYMBAIOT, OCOOEHHO PaHHUM YTPOM,

XOpOLILYIO MOAaYy CBETa K PACTEHHSIM.

ITPUMEPBI

ITpumepst 1-3 1 VB 1-5 Obutu OCyIIeCTBIEHBI B CIAEAYIOUINX YCIOBUSAX:

Cmecu nmonuMepoB pacriaBisaioT npu 292°C v 31EeKTPOCTATHYECKH HAHOCAT Yepe3
LIEJIEBYIO SKCTPY3UOHHYIO FOJIOBKY HA OXJIAXKJAIOIIHN BaJl, TEMIIEPATypPy KOTOPOIO PEryIUPYIOT
Ha 50°C. Tlocme 5TOro MOJYYEHHYK) IUIEHKY PACTATMBAKOT B TNPOMOJBLHOM, a 3aTeM B

NOoNnepeYIHOM HaNpaBJICHUU, MPU CICAYHOIINX yCJIOBUAX:

IIpononpHOE pacTsKeHUe:
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Harpesanue 75-115°C
Temmneparypa nipu pactsikenuu 115°C

OTtHOCHUTENbHOE YIUTMHEHHUE NPH MPOAOIBHOM PACTSKEHUH 3,8

ITonepeuHoe pacTskeHuUe:

Harpesanue 100°C

Temneparypa pactsixkenus 112°C

OTHOCHTENBHOE YIUTMHEHHUE MPU MOTIEPEUHOM PACTSKEHUH (BKIIFOYAs PACTSIKEHHE B

niepBoi 30He ukcarumn) 3,9

CxBarbiBaHHe
Temneparypa 237-150°C
[IponomxuTenbHOCTD 3 C

Ocnabnenue Hatshkenus B pogonbHoM (TD) Hanpasnenun npu 200-150°C 5%

B nmpumepax ucrosp30Baiu CAENYIOMNE CHIPbEBbIE MATEPHAIIBL:

I[I9T1 = nommdTUNeHTEpedTATAT, W3TOTOBJIEHHBIM W3 OTWICHIJIUKONSA W
tepedraneBoit kucnors,, co 3HaueHuemM CB 820 wu copepxanuem JIOI' 0,9% wmacc.
(IS TUIIEHTJIKONb B KAYECTBE MOHOMEPA).

[13T2 = nonustunentepedranar co 3HaueHuemM CB 730; cnoxueii Ouc (2-
TUAPOKCUATUIIOBBIN) CIOKHBIN 3¢up (6-okco-nudenso [c, e] — [1,2]-oxkcadocdopun-6-nnmeTin)
SIHTAPHOW KHCJIOTBI B Kau€CTBE COMOHOMEpA, MpHU 3TOM 1oJisi pochopa U3 HEr0 B ChIPHEBOM
Matepuaie cocrapysier 18000 muH. dacteit (ppm).

[I23T3 = nmonmustunenrepedranar co 3HaueHuem CB 700, coneprxamuii 20% macc.
Tinuvin® 1577. Y®-crabunusatop uMmeer cienyrooiuii coctas: 2-(4,6-nudenun-1,3,5-rpua3un-
2-un)-5-(rexcun) okcu-¢penon (Tinuvin® 1577 or BASF, Ludwigshafen, I'epmanus). Tinuvin®
1577 umeer Temnepatypy rnasjienust 149°C u sinsiercs TepMudecku crabunbHbiM ipu 330°C.

[13T4 = nonustunenrtepedranar co 3HaueHnemM CB 700 u 15% wmacc. okcuma
kpemuus Silysia 310 P co cpenaum auamerpom uactun, d50 2,7 mukpon (u3rorosutenu FUJI
SILYSIA CHEMICAL LTD, Greenville NC/ CIIIA). SiO, BBoanIN B moMudTWIeHTEpedTaNaT C
UCTIOJIb30BAaHHEM JBYXIIHEKOBOTO 3KCTPYAEPA.

II9T5 = nonuatunenrepedranar co 3HaueHneMm CB 710 u 25% monbH. u3odraneBoit

KHUCJIOTON B Ka4€CTBE COMOHOMEDA.
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B Tabmume 1 Hmwke CBeAeHBI COCTAaBbI, PEXUMbl HM3TOTOBJICHHUS M CBOWCTBA

MOJTyYeHHBIX TIeHOK (% Macc. pacCYMTaHbI Ha OOLIYI0 MAacCy KaXKIOTO CIIOsT).
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ITpumep 1 ITpumep 2 ITpumep 3 VB1 VB2 VB3 VB4 VB35
Croi TommmHa 15 15 15 15 - 15 15 15
TIJICHKH (MKM)
Coakc. cmoit A | 0.8 0.8 0,8 0.8 0.8 0,8 0,8 0.8
baszoseri cioif | 13,4 13,4 13,4 13,4 13,4 13,4 13,4 13,4
B
Coaxke. coit C | 0,8 0.8 0,8 0,8 0,8 0,8 0,8 0,8
Iloxpeitue Ha | Tommuea B | Tommmua B | Tommua B | Tommuea B | TommuHa B Tommmua B
CTOpOHE A CyXOM CyXoM CyXOM CYXOM CYyXOM CyXOM  COCT.
cocTostHUU 96 | cocTostHUU 96 | cocTostHUU 96 | cocrosHuU 30 | cocrosHum 30 160 HM.
HM. AKpumat U | HM. AkpwiaT v | HM. AKpuiat u | HM.  Akpuiar | HM.  AKpmiar Axpumar u
crnocod crocod crocod u crnocod | u crnocod crocod
HAHCCCHUS KAK | HAHCCCHHUS KAaK | HAHCCCHMS KAaK | HAHCCCHUS HAHCCCHUSA HAHCCCHUS
B Ilpmmepe 1 | B Ilpumepe 1 | B Ilpumepe 1 | kak B Ilp.l | kak B Ilp. 1 xkak B IIp. 1
EP0144948 EP0144948 EP0144948 EP0144948 EP0144948 EP0144948
IToxpeiTHE Ha Tommuua B | TommuHa B TommuHEa B Tommuuaa B
cropore C CyXOM CyXOM CyXOM CyXOM  COCT.
coctosHuH 96 | cocTosHMH 96 cocrosaun 30 150 HM.
HM. AKpmiaT u | HM. AKpHiar u HM. Axpumar Axpumar u
crocod cnocod u crnocod crocod
HAHCCCHHUS KaK | HAHECCHMS Kak HAHECCHUSA HAHCCCHUSA
B Ilpmmepe 1 | B Ilpumepe 1 kak B IIp. 1 kak B IIp.1
EP0144948 EP0144948 EP0144948 EP0144948
T 1 (%] 89 89 77 89 89 89 89 34
Macc.)
T 2 % 12
Cookc. crmoit A Macc.)
mer 3 (%] 10 10 10 10 10 10 10 15
Macc.)
T 4 |1 1 1 1 1 1 1 1
Macc.)
T 5 (% 50
Macc.)
T 1 (% | 95 95 83 95 95 95 95 95
Cnoii B Macc.)
T 2 % 12

Macc.)
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9T % | 5 5 5 5 5 5 5 5
Macc.)
19T % | 34 89 77 34 89 89 89 34
Macc.)
9T (% 12
Macc.)
Coskce. cioii C 15T % | 15 10 10 15 10 10 10 15
Macc.)
15T % |1 1 1 1 1 1 1 1
Macc.)
15T (% | 50 50 50
Macc.)
IIpo3paunocTh B % 943 95,5 95,5 92,8 92,1 90,8 93,2 93,1
(LICHTP CETKH)
Henpo3spayHocTh 1.8 2 2 1,9 1.8 1.8 2 2
YV®-cTabuIbHOCTD B % 65 75 66 64 74 77 75 64
(mpegen MpPOYHOCTH
HA pa3psIB)
OrHECTOHKOCTD Bbamnst 4 4 2 4 4 4 5 4
Moayns ynpyroctd | H/vm® 4200 4360 3950 4100 4200 4200 4360 4390
(Moayme FOnra) MD
Moayns ympyrocta | H/vm® 4750 4800 4280 4600 4750 4750 4800 4680
(moayne FOnra) TD
F5MD H/vm® 105 107 101 106 105 105 107 108
F5TD H/vm® 114 116 103 113 114 114 116 112
Ycaaka MD B % 1.4 1.3 1.4 1,6 1.4 1.4 1,3 1,3
Ycaaka TD B % 0,2 0,3 0.4 0,3 0,2 0,2 0,3 0,1
Pactsoxerne MD nipu | B % 0 0.1 0 -0,1 0 0 0 0,1
100°C
Pactsoxenne TD mpu | B % 0,1 0 0 0 0.1 0,1 0 0
100°C
CB nneHku 738 745 740 750 743 740 741 745
MuHuMaIbHAS 81 85 85 81 85 77 85 79
Ipo3pavyHOCTh OT 390
10 400 HM
MaxkcumabHas 11 13 13 11 13 8 13 9

npo3pavyHocTh 0T 300
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10 370 aMm

ITpumeuanue
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Onucanue METO 0B MPOBEACHUSI UCTIBITAHUN
Hna  omnpeneneHuss TNPUMEHSEMBIX [apaMEeTPOB  MCMONb30BAIU  CIEAYIOLINE

AHAJIUTUICCKUEC METO/bI.

Hsmepenue cpennero quamerpa yactun d50

Onpenenenue cpenHero pasmepa uactull d50 mpOBOAMIIM C HCIMOJB30BAHUEM
Malvern Mastersizer 2000. [y 3TOro 4aCTHLbI TUCIEPTHPOBAIHM B BOJAE U TEPEHOCHJIA B
KIOBETY, KOTOPYIO aHAJHM3HPOBAIN B HM3MEPUTEIBHOM MPHOOPE, MO3BOJISIIOLIEM OIpPEIeNUTh
pasMep YacTHIl C TMOMOINBIO Jla3epHOW nudpaknuu. B olmem, pacnpeneneHne 4acTULl IO
pasMepaM pacCUYHMTBHIBAIN C UCIONBb30BAHUEM MAaTEMATHUECKOW KOPPEJSIHOHHONW (PYHKLUH U3
3a(pMKCHPOBAHHBIX JETEKTOPOM H300paKEHHH HWHTEHCHUBHOCTH MOABEPTHYTOrO U(PPAKIINU
U3y4YeHHs Jla3epa, B 3aBUCUMOCTH OT yrja paccesHus. PacrpeneneHue 4acTull IO pa3Mepam
XapakTepusyeTcss ABYMsSl MapaMeTpamu: cpenHuM 3HadueHueMm dS50 (= mepa MOJOXKEHHUs s
CpenHell BeIMYMHBbI) U CTeneHbio pasdpoca SPANO9S (=mepa pa3dpoca Mo guamerpy 4acTull).
IIpouenypy wusMepeHus MPOBOAWIM ABTOMATHMYECKHM, W OHA BKJIIOYAJa MaTEeMaTHYECKOe
onpexneneHue 3HaueHus d50.

H3mepenus, IpoBeAeHHbIE HA IUIEHKE, MOJYYEHHOH M3 3THX YaCTUL, NPUBOAAT K
BenmuuHe d50 Ha 15-25% Hipke Mo CpaBHEHUIO C MCXOIHBIM 3HAYSHHWEM JUIS YacTHILl, 10 Hadaia

MMpOU3BOACTBA.

CnexTpbl Y@/BUIUMOrO CBETA WM CIIEKTPBI MPOMYCKAHUS MTPH JJIHHE X BOJIHBI

[TponyckaHue MICHOK U3MEPSIIN Ha IBYXJIYYEBOM crieKTpodoTomeTpe, padoTaroiem
B Y®/Bumumoii obmactu, - (Lambda 12 wim 35) Perkin Elmer (CIIIA). O6pasen mieHKH
pa3MepoM MpuMepHO (3X5) ¢M BCTABIISTH B IJIOCKUH AepKaTelb sl 00pasiia, pacroOKeHHbIH
Ha MyTH JIy4a NePIeHIUKYISIPHO U3MEPUTENbHOMY Jy4dy. M3MepHuTenbHbIHA JTyd ObUT HAaNpaBJIeH
yepe3 50 MM HMHTErpupyOINyo cepy Ha AETEKTOp, IIl€ €ro HHTEHCUBHOCTD MCIIOJIb30BANN IS
OTpeneNieHus] MPO3pavHOCTH (IUIGHKH) MpPU JKeJlaeMOH JJMHEe BOJHBI. B KaudecTBe cpensl
CPaBHEHHsI HCIIONB30BAMM BO3AyX. CuuThBaiu KO3(pQPUIMEHT NMPOMyCKaHHUS TPHU KeJIaeMO

JJIMHE BOJIHBI.

IIpo3pauynocTs



28

IIpo3paunocTe u3Mepsuiu B coorBercTBUU ¢ ASTM-D 1003-61 (Meron A) c

nomouneto Haze-Gard plus or BYK-Gardner GmbH (I'epmanus).

Yucrora

Onpenenenue 4YUCTOTHI mpoBoasT B coorBerctBUU ¢ ASTM-D-1003 u ¢
ucnionb3oBanueM Haze-Gard plus or BYK-Gardner GmbH. Cser oTkiOHsUIM B mpenenax
HEeOOJBIIIOTO TEJIECHOTO YIJIa, TAaK, YTOOBI CKOHIIEHTPHPOBATh KOJHMUYECTBO PACCESHHOTO CBETA B
y3KOl moje. UNCTOTYy M3MEPSIOT B YIJIOBOM AMana3oHe MeHee 2,5°. st M3MepEeHHs] YMCTOTHI
IUIEHKY HAKJIAOblBAlOT OJM3KO K OTBEPCTHUIO, M3 KOTOPOTO BBIXOAHT CBET (PE3KOCTh

N300paKeHHs).

CB (crannmapTHast BSI3KOCTb)

CranaapTHyIO Bs3KOCTb U3Mepsian Ha ocHoBe DIN 53 726, npu konuenrpauuu 1% B
nuxjopykcycunoi kucnore (JIXK), mpu 25°C, na Buckosumerpe Ubbelohde, koTopeiii usmepsiet
BpeMsi, HeOOXOIMMOe ISl TPOXOKACHHs pacTBopa uepes kamuuisip. Bsskocts JIXK pactBopa,
COJIEpIKALer0 PAaCTBOPEHHYIO IIJIEHKY, COOTBETCTBYET CpEAHEH IJIMHE LeNu NPUMEHSIEMOro
nonnMepa. HepacTBopuMblii MaTepualn, Takol kak Heopranuueckue dactuipl (Hanpumep, TiO,
win Si0;), He BIUSET HA U3MEPEHHUE BSI3KOCTH, HO €ro CJIEAYET YUUTBIBATh NPU B3BEIIMBAHUU
obpasua (cM. Huxke). M3 OTHOCHTENBHOMN BA3KOCTH (Morm) ONPEAEISIOT Oe3pasMepHYyI0 BEIUUHUHY

CB, crnenyromum o0pazom:

CB = (Mora — 1) x 1000

JUis Toro d4YToObl MMETh BO3MOXKHOCTb CPaBHUTH JUIMHBI IIeTel IMOJUMEPOB,
NPUMEHSIEMbIX B IUICHKe O€3 HANOJHHUTENS W B IUIGHKE C HAMOJHUTENEM, CIEAyeT Y4YecTb
KOJIMYECTBO HEPACTBOPUMOIO MaTepuaia, B TOM CJlydae, KOrfa IJIEHKAa CONEPXKUT TaKue
yacTulibl. ChIpbeBble MaTepuaibl Ulsl MOJUMEpPa WU IUIEHKY, COJAEP Kallyl0 HEepacTBOPUMBIE
yactulel, pactsopsiu B JIXK, u nepen mposeneHUEM H3MEpPEHUsT HEPACTBOPHUMBIE IMUTMEHTHI
OTAEJSUIM TIOCPENCTBOM LEHTpU(yrupoBaHus. J[omr0 HEpPaCTBOPUMBIX YACTHIl OIpPEHEIsIIN
IMyTeM HU3MEpPEHHs 30JIbHOCTH. B ciyuyae aHanmu3a IJIEHKM C HANOJHUTENEM, CJEI0BAJIO
pPacTBOPSATh B UXJIOPYKCYCHOH KHCIOTE OOJbIlee KOJIMYECTBO IUIEHKU C HAMOJHUTENEM I10
CPAaBHEHHMIO C KOJIMYECTBOM IUIEHKM O€3 HamojgHuTeNs. B ciydae, kornma ruieHKa COAEPIKUT

HEepacTBOPUMBIE YaCTHULIBL, IJIsI pacueTa Macchl oOpaslia, KOTOpBIH CIEOBalO PacTBOPUTH B
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JAXK, ucnonb3yiot crieayomyn Gopmyny: olmas macca obpasma (IieHKa ¢ HaNOJHUTENIEM),
KOTOpbI fmomwkeH ObiTh pactBopeH B JXK, = (macce oOpasma ans miueHku 0e3
HanonauTeNs)/((100 — comeprkaHHe HEPACTBOPUMBIX YACTHLl B IUIEHKE C HAMOJHUTENEM, B %o
macc.)/100). Hanpumep, ecnu 0,4 © cTaHAapTHOH TUIEHKH 0€3 HAMOJHUTENSI PaCTBOPSIIOT B 40 MII
JXK, a myieHKa ¢ HAMOJHUTENEM, KOTOpasi JAO/UKHA OBITh MPOAaHATM3UpPOBAHA, COOEPKHUT 5%
HEPACTBOPUMBIX YACTHUI[ (UTO OMpPENEIICHO MyTeM H3MEPEHUs 30JIbHOCTH), TO JJIsl KOMITEHCAI[UH

MacChl HEPACTBOPUMBIX dacTull cienyet pacTBopuTh B JIXK 0,42 r myieHKH ¢ HAOJIHUTENEM:!

0,4 1/((100-5)/100) = 0,42 r

MexaHn4eckne XapakTepUCTUKH
MexaHnyeckne CBONCTBA ONpPEAEIIN B COOTBETCTBUU C MCIBITAHUEM Ha Pa3phIB IO

DIN EN ISO 572-1 u -3 (o0Opasen Tina 2) Ha royiocax rmieHku pasmepom 100mMm x 15 mm.

Ycanka

Tepmuueckyro ycanaky ONpeAessuld Ha KBagpaTHBIX oOpaslax IUIEHKH C JJIMHOW
croponsl 10 cm. OOpa3upsl Hape3anu TakuM 00pa3oM, 4TOOBI OJJHA CTOPOHA ObLIa MapaulesbHa
HAIpPaBJIEHUIO SKCTPY3HH, a pyrasi CTOPOHA ObLia MEePHEeHANKYJISIPHA HAPABJICHUIO SKCTPY3UH.
O06pa3zubl TOYHO U3MepsUTH (AJIMHY CTOPOHBI Ly onpenensuiy Ay Kakaoro u3 HanpasieHuid TD u
MD, 10 ectb Lo 1p 1 Lo mp ) ¥ BeIOEpKUBaANIH B TeUeHUE 15 MUHYT IpU 3aJaHHOW TeMIiepaType
ycanku (B manHoM ciydae 150°C) B kOHBeKUMOHHOM mneun. OOpasipl yHamsid U3 Me4d |
MPOBOAMIM TOYHOE H3MEPEHHe MpPU KOMHATHOM Temneparype (mmuHbl cTopoH Ltp u Lyp).

Ycanky paccuuThIBaIU MO CIEAYIOMUM YPABHEHUSAM:

Yca,zuca [%] MD =100 x (LOMD — LMD)/L() MD, WUJIH
Yca;uca [%] TD =100 x (Lo D — LTD)/L() TD

Pactsxenue

Tepmuueckoe pacTsiKeHHE ONPEeNessUId Ha KBAAPATHBIX 00pa3lax IUIEHKH C JTUHOU
cropons! 10 cm. OOpasus! TouHO H3Mepsu (anuHy Lo cTOpoHBI), BEIAEPKUBATH 15 MUHYT MpH
temneparype 100°C B KOHBEKLIMOHHON T€YH, @ 3aT€M MPOBOJWIM TOYHOE M3MEPEHHUE UIUHBI
cTopoHbl L mpu kOMHaTHOM Temnepartype. PacTsokenue onpenensim no ypaBHEHHIO!

Pactsoxenue [%] = 100 x (L — Ly)/ Ly

U ONIPEACIIAIIN MO OTACIBbHOCTH AJIA KaKAOI'0 HAITPABJICHUS IIJICHKH.
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Y ®-cTabuibHOCTH
V®-cTabunbHOCTD M BEJIMYUHY Mpeneia MPOYHOCTH HAa pPa3pbiB OMPENessid U
yKa3bIBaJH B % OT UCXOAHOTO 3HaUeHUs, kKak ykazano B DE69731750 na c. 8 (DE WO9806575),

34 UCKJIFOYEHHUEM TOTO, YTO BpeMsi SKCHOo3ULIMK coctasisiio He 1000 4, a 2000 u.

OrzecToMKOCTh

Kycok mnenku 30 x 30 ¢M 3akperisiiy AByMs 3aXMMaMU Ha yriax U NOABEIINBAIN
BepTUKaIbHO. OOBIUHO clienyeT o0ecneunTh, 4TOOBI B MECTe MOBEIINBAHUS HE ObLIO IBIKEHUS
BO3/lyXa, KOTOpOE MepeMelnaeT KyCOK IUIeHKHU. JloMmycTHMMO Jierkoe MOCTYIUIEHHE BO3AyXa
CBEpXY. 3aTeM KYyCOK IUIGHKH TIOJABEpPraioT MEHCTBUIO IUIAMEHH CHU3Y, B LIEHTpe HIDKHEH
cTopoHsl. [t 00paboTkH miIaMeHeM HCTIONB3YIOT UMEIOINYIOCS B MPOAAXKE 3KHUTAIIKY, a Jy4IIe
ropenky bynsena. ITnamst nomkHo ObiTh muuHHee 1 cM m MeHbine 3 cM. [IneHKy momsepraroT
BO3EICTBUIO MJAMEHM B TEUEHHUE JOCTATOYHO JOJIOro BPEMEHH, NMOKa OHA HE MPOAOJLKUT
ropeTh 0€3 MOKUTaloIIero IIaMeHu (10 MeHblIel mepe 3 cekyHzpl). Takum oOpaszom, riams
NOJAEPKUBAIOT MAKCUMAJIbHO B TEUEHHE 5 CEKYHJ, IOCJe Yero MCCIEAYIOT FOPeHHUE U YCaAKYy.
IIpoBonAT ueThipe Takux 00pPadOTKU MOIKUTAHUEM.

B nmpuBeneHHBIX 37€Chb INpPUMEpPaXx ONHECTOMKOCTb OLIEHHUBAIOT CIEAYIOIIUMHU
Oannamu:

1 = nneHky nomkuraau 4 pasa, U OHa HU pa3y He ropesa J0jblie 3 CeKyH/.

2 = TUIeHKY MOJKUTAIM M TacHJId 4Yepe3 MeHee 4eM 15 cekyH.I; ocTtaBajoch Ooee
30% nmoBepXHOCTH IJIEHKU.

3 = IUIEHKY MOJUKUTaJd U Tacuid uepe3 MeHee ueM 20 CeKyHH, OCTaBajoch Ooee
30% noBepXHOCTH MJIEHKU.

4 = TUIeHKY TOJKUTAIHM M TacHiiu depe3 MeHee yeM 40 CEeKyHI, OCTaBajoch Oolee
30% noBepXHOCTH MJIEHKU.

5 = mJeHKy MOKHUIralld U Tacuiu 4yepe3 MeHee ueM 40 CeKyHA, OCTaBaJioch Ooiee
10% noBepXHOCTHU IJIEHKH.

6 = TUIEHKY MOJDKUTaIN, U OHa ropena oonee 40 cexyHn, min octaBanoch MeHee 10%

MOBEPXHOCTU IVICHKH MOCJIE NMPECKPALICHNS TOPCHUS.

Onpez[eneHI/Ie MOoKasaTeJid NPeJIOMIICHUS B 3aBUCUMOCTU OT AJIMHBI BOJIHBI
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Jlnst Toro 4ToObI OMpeneNnuTh MOKa3aTedb MPEJOMIICHUS IJIEHKU-CyOcTpara |
HAHECEHHOT'O MOKPBITHS WM COIKCTPYAHMPOBAHHOIO (COJKC) CIIOsI, KOTOPBII UMEET MOKa3aTelb
NPEJIOMJICHUS], OTJIMYHbIA OT MOKAa3aTessl MPEJOMJICHHs MaTepHUasbl OCHOBBI, KakK (PYHKIIHMIO
JJIMHBI  BOJIHBI,  HCIIOJB30BAJIM  CHEKTPOCKONMUYECKYI  AJUTHICOMETpHi0.  OCHOBHYIO
MHQOPMALMIO U TEOPHI0 IO 3TOMY METOAY MOXKHO HAaHTH, HampuMep, B CIEeIyIoLIel
nyonukanun: J A, Woollam et al,, Overview of variable angle spectroscopic ellipsometry
(VASE): 1. Basic theory and typical applications (O030p CHEKTPOCKOMHUYECKON 3JUTUIICOMETPUH
npu nepeMeHHbIX yriaax: 1. OcHoBeI Teopun U THNUYHbIE npuMenenus), Proc. SPIE Vol. CR72,
Optical Metrology, Ghanim A. Al-Jumaily; Ed.

CHavana aHamm3upyrOT Oa30BYI0 IUIEHKY O€3 TOKpBbITHS (TOKPBITHI) WM
MOAN(PHUIUPOBAHHOTO CO3KCTPYAUPOBAHHOTO cios (cymoeB). [lnst mopmaBieHust oOpaTHOTO
OTpaKeHUsI IUICHKH OOpaTHYK) CTOPOHY (CTOPOHY, KOTOPYEO HE HCCIEAYIOT) IeNarT
IIEPOXOBATON C TIOMOLIBIO HAXKIAYHOM OyMaru ¢ MEeIKuM pasmepoM 3epHa (Hanpumep, P1000).
3ateM Ha JAaHHOM JIHCTE MPOBOAST M3MEPEHUs] C MOMOIIBI CHEKTPOCKOMUYECKOrO
3JUTUTIICOMETPA, CHA0KEHHOTO BpAINAIOLIMMCS KOMIIEHCATOpOM, Hampumep, M-2000 ot
J.AWoollam Co., Inc. Hampasnenue 3kCTpy3un IUIEHKH-00pa3lia MapajiesbHO Jydy CBETa.
JInuHBI BOJH, IPU KOTOPBIX MPOBOAAT U3MEPEHMUs], HaxoaaTcs B auanaszone ot 370 no 1000 HMm, a
YroJ U3MEpeHust cocTasusier 65, 70 u 75°.

3arem wMomenupyrT syumncomerpudeckue nmaHHbie (P u A), uTOOBI OHH

YAOBJIETBOPAJIN SKCICPUMEHTAJIbHBIM NaHHBIM. B nanHom cjydyae€ npuMeHnMa MOAEIb Kommmu

(Cauchy).

n(A)=A+ ?%+ ;% (AnvHa BOAHBI A B MMKPOHaX)

rae n(A) mpencTasisieT coOOM MoKa3aTeNb MpeJIOMJICHHsI TIPH JJIUHE BOJHBI A. [lapamerper A, B
u C mMeHAIT TakuM 00pa3oM, 4YTOObI JaHHBIE KaK MOXKHO OJIKe COOTBETCTBOBAJIH
n3MepeHHoMy criektpy ¥ u A.

Jiis Toro 4ToOBI TPOBEPUTH KAYECTBO MOJENH, MOXHO BKJIIOUUTH BEIUYHUHY
cpennero kBagpatuuHoro oTkJoHeHHst (CKO), uroObl cpaBHUTH MOzENb C HM3MEPEHHBIMU

nauabiva (‘P(A) 1 A(X)). CKO crenyer MUHUMHU3UPOBATS.
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CKO = ?m%mzn:[(NE,i _NG,i )2 +(CE,i _CG,i)2 +(SE,i _SG,i )2]'1000

N = BEJIMYMHA JJIMH BOJIH,

m = BeJIMYMHA MTapaMeTpa CriaKHBaHUS,
N =cos 2¥),

C =sin (2¥) cos (A),

S = sin (2¥) sin (A) [1]

ITonyuyennsle mapamerpsl Komm A, B m C ana 6a30BOH IUIEHKH MO3BOJISTFOT
paccuMTaTh NMOKA3aTeNlb MPEJIOMIIEHHS N B 3aBUCUMOCTH OT JUIMHBI BOJIHBI, AEHCTBYIOLIUN B
nuana3oHe u3mepenus ot 370 no 1000 um.

ITonoOHBIM k€  00pa3soM  MOXKHO  IPOAHAIN3UPOBATh  IMOKPBITHE WU
MOAN(HUIMPOBAHHBINA CO3KCTPYAUPOBAHHBIN ciaoi. Tenepp mapamerpsl 0a30BOH IUIEHKH YKe
MIPOAHAIM3UPOBAHBl U XOpPOLIO H3BECTHBL, M HMX CJIEAYyEeT COXPaHATb IOCTOSIHHBIMHU IIPH
MOZEJIUPOBAHUN JTOMOJIHUTEIBHOrO cjosi. Mg  ompeneneHus MoKasaTenss MPEIOMIICHHUs
MOKPBITUS WJIK COIKCTPYAUPOBAHHOIO CJIOSl OOPATHYIO CTOPOHY IUIEHKU TaKXKe CIeNyeT CAeNaTh
LIEPOXOBATOMN, KaK OMMCAHO BBILIE.

U omsaTe, 114 onMcaHus MOKA3aTeNs NPEJOMIICHHS B 3aBUCUMOCTH OT JJIMHBI BOJIHBI
IJIs1 TOTIOJTHUTENIBHOTO CJIOSE MOKHO MCTIONB30BaTh Moaenb Komu. Teneps Ha cyOcTpaT HaHECeH
CJIOW, KOTOPBIM CleAyeT YYUThIBATh MNPU MOAENIUPOBAHUM. TONIIMHA CJIOS BIUSET HaA

HOJ'Iy"IeHHblﬁ CIIEKTP, U €€ TAKXKE CICAYECT BKIIFOUYUTD B IIPOUECC MOACIUPOBAHUA.



DOOPMVYIJIA U30BPETEHUA

1. Dkpan mmis Termuiel, copepskammii nojockl (11) M3 MIeHOYHOro Marepuana,
KOTOpbIE COEAMHEHBl JPYyr C JPYyroM CHUCTeMOW u3 mnomnepeuHbix Huted (12, 14, 18) u
npononbHbix HUTEH (13a, 13b; 15; 19) mocpencTBoM mpoueccoB Bsi3aHHsI, OCHOBOBSI3AHHS HJIH
TKaHbsl C TOJYYEHHEM HEIpPEPBhIBHOIO MPOAYKTA, Ile MO MeHbIleld Mepe 4acTh YKa3aHHBIX
noyioc (11) comepskaT IUIEHOYHBIH MaTtepuan B (hOpME ONHOCIOHHOW WM MHOTOCJIOWHOM
CJIO’KHOTIONMA(PUPHON TJICHKH, CHAOXXEHHOH NepBbIM MPOTUBOOTPAKAIOIINM TOKPBITHEM Ha
NepBoi  CTOpPOHE IUIGHKH W BTOPbIM  MPOTHUBOOTPAKAKOLIUM  IOKPBITUEM  WUJIH
MPOTUBOOTPAKAIOIINM CJIOEM HA BTOPOH CTOPOHE IJIEHKH, NPHU 3TOM YKa3aHHBIA IMJIEHOYHBIN
MaTepuasl IMEET MPO3PAvYHOCTh MO MeHbInel Mepe 93,5%, rae ykazaHHOEe MPOTHBOOTPAKAIOLIEE
MOKPBITHE (TIOKPBITHSI) UMEET MOKa3aTelb MPEJIOMJICHHS MPH JJIMHE BOJHBI 589 HM, KOTOpBIi
HaxoauTcss Hwke 1,64, W yKa3aHHBIM NPOTUBOOTPAXKAKOIIUNA CJIOH HMEET I0Ka3aTelb
MPEJIOMJIEHUs] TIPU AJIMHE BOJIHBI 589 HM, KOTOpBIM HaxOAWUTCS HUXke 1,64, mpu NpoBeACHUU

W3MEpEeHMsI B HalpaBJieHu! 3KcTpy3uu (MD).

2. DKpaH A TEIUIMLBI [0 I. 1, B KOTOPOM yKa3aHHbIN MJIEHOYHbIN MaTepual UMeeT

IPO3PavHOCTb N0 MeHblIeH Mepe 94,5%, Hanpumep, o MeHbLIei Mepe 95,3%.

3. DKpaH s TEeTUTULBI 1o NIl 1 ¥ 2, B KOTOPOM YKa3aHHBIN MJICHOYHBINH MaTepHual
uMeeT OOINYI0 TONIIHHY 1O MeHbIel Mepe 10 MukpoH u He Oosbine yem 40 MUKPOH; HanIpUMep,
no MeHbIeil mepe 11 u He Oonblie yem 25 MUKPOH; HapuMep, 1Mo MEeHbLIeH Mepe 14 MUKPOH U
He OoJbine ueM 23 MHKpOH; Hampumep, o MeHblneil mepe 14,5 MukpoH u He Oombine uem 20

MHUKPOH.

4. Dkpa" ansd TeMUbl Mo JroOomy u3 mm. 1-3, B KOTOPOM BTOpasi CTOPOHA

YKa3aHHOT'O IJICHOYHOI'O MaTE€pUralia cHaOxeHa MPOTUBOOTPANKAOIIUM IMOKPBITUEM.

5. DxpaH nus Terumuel mo modoMy u3 mm. 1-4, B KOTOPOM YKa3aHHbIE NEpBOE U
BTOPO€ MPOTHUBOOTPAKAIOLIUE MOKPBITUS UMEIOT MOKA3aTeNb MPEIOMJIEHUS] NPU AJMHE BOJIHBI
589 HM, kOoTOpBI Haxoautcs Huxke 1,60, Hanpumep, Huxke 1,58, npu NpoBeIeHUU U3MEPEHHUs B

HarpasyieHuu skctpys3uu (MD).



6. DKpaH AJ TEIUUIBI 10 J00OMY M3 mm. 1-5, B KOTOPOM yKa3aHHbIE MEPBOE U
BTOPOE IMPOTHBOOTPAKAIOIIUE ITOKPHITUSI BBIOPAHbI M3 TPYMIIBI MATEPHAJIOB, COCTOSLIEH W3
MOJIMaKPUJIAaTOB, CUJIMKOHOB, IMOJIMYPETAHOB, IOJUBUHUWJIALCTaTA W IOJWUBHUHHUIIOBBIX CIIMPTOB

(IIB-OH), wu nx KOMOUHALIUH.

7. DxpaH ansg TEIMLbI TO 1M 6, B KOTOPOM YKa3aHHbIE MEPBOE U BTOPOE

MPOTHUBOOTPAXKAOIIHE MOKPBITUA OCHOBAHBI HAa MOJIMAKPUJIATAX.

8. DkpaH nis Temnuupl Mo M. 7, B KOTOPOM YyKa3aHHblE IEPBOE M BTOPOE
NPOTUBOOTPAKAIOINNE  MOJHAKPUIIATHBIE  MOKpPbITUS  comepkar  Oomee  70%  macc.
MOBTOPSIFOIIMXCST  OJIOKOB ~ METWJIMETaKpwiata u  JTwiakpuinara, Oomee 80%  macc.
METUJIMETaKpuiiaTa W STHiIakpwiara, Oonee dwem 93% wMacc. MeTWIMETakpuiata |

STHJIAKPUIIATA.

9. OkpaH nand TemuUbl MO M. 8, B KOTOPOM YyKa3aHHbIE IEPBOE M BTOPOE
IPOTUBOOTPAXKAIOINNE ITOKPBITHS comepskarT Oonee ueM 50% Macc. MOBTOPSIIOIIUXCS OJIOKOB

METUJIMETaKPHIIATA.

10. DxpaH st TEIUIHMIBI 10 JFOOOMY U3 M. 6-9, B KOTOPOM yKa3aHHbIE MEPBOE U
BTOPOE€ MPOTHBOOTPAKAIOIINE TMOJMAKPUIIATHBIE TOKPBITHS comep:xkar meHee yeM 10% wmacc.,
MeHee ueM 5% macc., MeHee 4eM 1% Macc. MOBTOPSIOIUXCsl OJIOKOB, COAEPIKAIIHX JIEMEHT C

apOMAaTUYECKON CTPYKTYpOH.

11. Dxpan nmnst Termwmbl Mo JIOOOMy W3 mm. 4-6, B KOTOPOM YKa3aHHOE BTOPOE
MPOTHUBOOTPAKAIOIIEEe TOKPBITHE MPEACTABNIseT COOOW MOKPBHITHE W3 COMOJIMMEpa CHIJIMKOH-

aKpuiar.

12. Dkpan nns Terumubl o JrodoMy u3 om. 1-11, B KOTOpOM yKa3aHHBbIE MEPBOE U
BTOPO€ MPOTUBOOTPAKAIOIINE IMOKPBITHSI UMEOT TOJILIUHY IO MeHbLIel Mepe 60 HM, HO MeHee

yeM 130 HM, Hanpumep, nmo meHbwen mepe 70 HM, HO MeHee ueM 115 HM; Hampumep, no



MeHbIel Mepe 78 HM, HO MeHee yeM 110 HM; Hanpumep, meHee ueM 110 HM, HO Oosnee yem 95

HM.

13. Dkpan ansa Temmunbl no Jodomy u3 mn. 1-12, B KOTOPOM yKa3aHHBIE
MIPOTHUBOOTPAKAIOLINE TMOKPBITHS COAep KaT Mo MeHbluell Mepe 1% Mmacc., B pacuere Ha Maccy
cyxoro BemectBa, Y®-crabunmzaropa u3 rpymmbl, cocrosimei u3 Tinuvin® 479 u Tinuvin®

5333 DW.

14. DxpaH nus Terumubl Mo JroboMy u3 mm. 1-13, B KOTOPOM yKa3aHHbIE MEPBOE U
BTOPOE€ MPOTUBOOTPAXKAIOIIKE MOKPBITHSI HAHECEHBI HA TUIEHOYHBIM MaTepual a0 MONEepeYyHOro

PaCTAXKEHNUA IJNICHOYHOI'O MaTepuaa.

15. DOxpan nmns terumnel nmo mobomy m3 mm. 1-3, 5-10 m 12-13, B xotopom
IJICHOYHBI MaTepuaJl HMMEET COBMECTHO JSKCTPYAUPOBAHHBIM NPOTUBOOTPANKAKOIIUN CIIOU

nosepx 0a30BOro CIIOsI.

16. Dxpan nns Termmmubl mOo M. 15, B KOTOPOM COBMECTHO 3KCTPYAHPOBAHHBIN
MPOTUBOOTPAXKAIOIMUHI CIOH COCTOUT U3 CJIOXKHOTO MOMMI(HPa, HUMEIOIIEro I0Ka3aTelb
MpesIoMJIeHUs] pU AJiuHe BOJHBI 589 HM Huxke 1,65, nHanpumep Huke 1,60, mpu npoBeneHUH

U3MEpeHMsl B HarpaBjieHuu 3KcTpy3uu (MD).

17. Dxpan pns Ttermmuel mo mm. 15 wumm 16, B KOTOPOM COBMECTHO
SKCTPYAMPOBAHHBIA MPOTUBOOTPAKAIOIIMKI CJIOH BKJIIOYA€T COMOHOMEpP B KOJMYECTBE IO
MeHblneln Mepe 2% MonbH., HO MeHee ueM 20% MONbH., IO MeHblnel mMepe 3% MOJbH., HO

meHee ueM 18% MOJIBH., 10 MeHbIneil Mepe 6% MOJIBLH., HO MeHee ueM 16% MOJIBH.
2 2

18. Dxpan nmns termibl Mo m. 17, B KOTOPOM COMOHOMEp NPEACTaBJsIeT COOOMU
usodraneryro  kuciory (MPK), wu nobaBieH K COBMECTHO SKCTPYIUPOBAHHOMY
IPOTUBOOTPAKAIOINEMY CIIOK B KOHLIEHTpaLmu Oojee yem 6% monbH. UPK, HO MeHee uem 23%
MOJIBH., Hampumep, Oonee ueM 9% MosbH., HO MeHee 4eM 19% MOIbH., HalpuMep MeHee ueM

15% moJbH.



19. Dxpan ang Ttermmmubl no JmoOomy u3 mm. 16-18, B KOTOPOM COBMECTHO
SKCTPYAMPOBAHHBIA MPOTUBOOTPAKAIOIIUI CJIOH, KOTOpPBIA comepkutr Oonee yeM 6% MOJbH.
COMOHOMeEpa, BKJIOYaeT 1o MeHbinedl mepe 1,5% wmacc., Hanpumep no Mesblueil mepe 2,1%

Macc., opraandeckoro Y @-crabunusaropa.

20. DKpaH A TeIUIHLBI 110 JII0OoMy 13 ml. 1-19, B KOTOPOM YKa3aHHBIH MJICHOYHBIH
Mmarepuan uMmeeT koddduipeHt nponyckanus menee 40%, Hanpumep meHee 30%, HampuMmep

MeHee 15%, B quana3zone aiauH BOaH oT 370 aM 10 300 HM.

21. DxpaH Ans TeIIHLBI 110 JIo0oMy 13 m. 1-20, B KOTOPOM YKa3aHHBIH IJICHOYHbIH
Marepuajg MMeeT BeNIWYMHy cTaHpgapTHou BsiskoctH (CB) Gonee 600, mampumep Oomee 650,

Hanpumep Oonee 700.

22. DKpaH A TeIUIHLBI 110 JII00oMy 13 m. 1-21, B KOTOPOM YKa3aHHBIH MJIEHOYHbIH

MaTepuas UMeeT ApIMIaTocTh MeHee 18%, nanpumep, meHee 8%, Hanpumep, meHee 3%.

23. DKkpaH [JIs TEIUULBI 110 JII0O0OMy U3 L. 1-23, B KOTOpPOM 1O MeHbIel Mepe Bce
BHEIIHUE CJIOW COofeprkaT mo MeHbieir mepe 0,3% macc. opranudeckoro Y ®-crabunuzaropa B

pacueTe Ha MacCy CJIOs.

24. DkpaH IJsl TEIUIMOBI NO M. 23, B KOTOPOM oOpraHudeckuii Y ®-crabunmmzatop

BBIOpAH M3 TPYMIIbL, COCTOSIIIEN U3 TPHA3HHOB, OEH30TPHUA30JIOB HITH O€H30KCA3HHOHOB.

25. DkpaH s TEIIMOBI 1O 1. 24, B KOTOPOM opranudeckuii Y @-crabunmmsartop
npexncrasisier coboit 2-(4,6-nupennn-1,3,5-rpuazun-2-mn)-5-(rexcmn) oxcudenon (Tinuvin®

1577) nmm 2-(2’-ruppokcudenmn)-4,6-6uc (4-pennndennn) (Tinuvin® 1600).

26. DKpaH AJs TEIUIMLBI 10 JI0OoMy U3 M. 1-25, B KOTOPOM IJIEHOUHBIA MaTepua
SIBJISIETCS] MHOTOCJIOMHBIM U COIEPKUT MO MEHBbIIEH Mepe OJWH BHEIIHUN CJIOW, IIPU 3TOM B
5TOM BHELIHEM CJIO€ CJIOKHBIN noanahup uMeeT coaepxanne nzodpranesoi kucaorel (MDK) 8-

23% wmacc.



27. DKpaH st TEIUIULBI 10 JiFoOoMy u3 . 1-26, B KOTOpOM oHa uitu 6ojee moJoc
(11) w3 myeHOYHOro Marepuaja MMeeT IIHPHHY, KOTOpas MEHbINE, YeM PACCTOSHUE MEXKIY

nponosnbHbiMU HUTsIME (134, 13b; 15; 19).

28. DKpaH Ui TEIUTHLBI 1O 1. 27, B KOTOPOM MEXKAY YKa3aHHbIMU OJHOW Wiu OoJiee
nosioc (11) U pacmoyiOsKEHHOUW PsAIOM MONOCON (Tojiocamu) oOpa3oBaH 3a30p, U yYKa3aHHBIH

3a30p MO3BOJIACT OCYHIECTBIIATH BEHTUIIALUIO Y€PE3 YKaBaHHbIﬁ SKpaH.

29. DxpaH s TeIUULBI 1o J1rodoMy u3 . 1-28, B koTopom no MeHbliel mepe 10%,
HanpuMmep, 1o MmeHblueil mepe 20%, HanpuMep, 1o MeHblel Mepe 30%, HanpuMep, MO MeHbIIeN
mepe 40%, Hanpumep, no MeHblueil Mmepe 50%, Hampumep, Mo MeHblueil Mepe 60%, Hanpumep,
no MeHblueit mepe 70%, Hanpumep, no MeHbiueld Mepe 80%, Hanpumep, Mo MeHbluel Mepe 90%
nosioc (11) B skpaHe IJIsl TEIUTUIBI COAEPKAT YKAa3aHHBIM OIHOCIIONHBIA HJIH MHOTOCJIOWHBIN

CJIO’KHOTIONUA(PUPHBIN TUIEHOYHBIN MaTepral.

30. Dxpan i Terumubl 1o Jirodomy u3 mm. 1-29, B koropom Bce mosocel (11) B
SKpaHe Ui TEIUHIbl H3TOTOBJIEHBl W3 YKAa3aHHOTO OJHOCJIOMHOTO WM MHOTOCIOMHOTO

CJIOKHOMOIN3(PUPHOTO MIIEHOYHOIO MaTepHrala.
31. Dxpan mis Teruubl mo Jrodomy u3 mm. 1-30, B KOTOPOM COETUHEHHbBIE
MOCPEACTBOM BSI3aHUSI, OCHOBOBSI3aHHUSI WJIM TKaHbs IOJIOCHI HAKJIEEHbl HA CE€Th U3 HUTEU C

o0pa3oBaHHEeM apMHUPOBAHHOTO MaTepuasia SKpaHa.

32. [IpuMeHeHne 3KpaHa ISl TeIUTHLBI 1o JJrobomy u3 m. 1-31 B Terumie.



DHeprocoeperaronmii 3KpaH s TEIUTULBI
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