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CrexigsHHaA MaHeJ b, CoAepKaIan

AKHUAKOKPUCTAJI/INYCCRKYIO IIVICHKY

Hacrosimee  u3o0peTeHHe  OTHOCHUTCS K aBTOMOOMJIBHBIM
OCTEKJIEHUAM, COAEPKAINM >KHUJIKOKPHUCTAJUIMYECKYIO IUIEHKY, U, 0oJsee
KOHKPETHO, K IIOJIMMEPHBIM IUIEHKAM, B KOTOPBIX JIUCHEPTUPOBAHBI >KUJIKHE
KPHCTAJUIBI (TIOJIMMeEpD-UCIIEPTUPOBaHHEIe KUJIKHe KpucTa/utel PDLC). Iesnsio
IIPUMEHEHUSI  TAKUX  IUIEHOK  fABJAETCs  obecriedeHre  BO3MOMKHOCTU
MOZU(PUKAIINHI OITUYECKHUX CBOHCTB OCTEKJIEHUS IOCPEACTBOM 3JIEKTPHUYECKOM
KOMaH/Bl. B YacTHOCTH, Liesib YKA3aHHOTO IIPHUMEHEHMs 3aKJIYaeTCA B TOM,
uTOOBI OOECIIeYnTh TEePeXOj] OCTEKJIEHUs W3 COCTOSHHSA, B KOTOPOM OHO
paccerBaeT MPAKTUYECKH BECh MAJAIOIIUN CBET, B COCTOSHME, B KOTOPOM OHO
paccerBaeT KaK MOXXKHO MEHBIIIEe CBeTa. ITa CMEeHA COCTOSAHMA COOTBETCTBYIOIIHM
00pa30M peryysmpyeTcsi OTCYTCTBHUEM 3JIEKTPUUECKOTO IMOJISI B IIEPBOM CJIydae U

IIPWIOKEHHUEM JJICKTPHUYIECCKOIO I1I0JIA BO BTOPOM CjIy4dac.

B wacTHOCTH, B HEKOTOPHIX ITyOJIMKAITHUSIX OITHMCAHA BO3MOKHOCTB
peayM3allii  3THX OCTEKJIEHHWH, OCOOEHHO B BHZE KpBIII aBTOMOOMIIEH.
Hampumep, 23TO ommcaHo B HeOHMyOJMKOBAHHOM 3asgBKEe Ha  IIATEHT
PCT/EP2014/05994, ioganHo# 28.02.2014 r. O6s1acTh IPpUMEHEHSI, OIIMCAHHAS
B VKA3aHHOM 3asBKEe Ha IIATEHT, B3aBHCUT OT PA3JIMYHBIX OrPAHHUYEHUH,
HEKOTOPBhIE M3 KOTOPBIX XapaKTEePHHI JJIs 00JacTi aBToMoOmiecTpoenus. Cpeu
STUX OIPAHUYEHUH BBIJIEJISIIOTCS YCJIOBHS, OTHOCSIIUECS K 3JIEKTPOYIIPABIEHHUIO

I3THMH IVIECHKAMH.

B Oosiee TpasUITMOHHBIX 00OJIACTAX IIPUMEHEHUS, HAIPHUMED,
OTHOCAIIUXCSA K 00Pa30BAaHUIO TTEPETOPOIOK, UCIOJIB3YEMBIX B KAUECTBE HKPAHOB
B 3/IQHUSAX, CPEJICTBA, WCIIOJb3YEMBIE JJIS TAKOTO JJIEKTPOYIIPABJIEHUS, MOTYT
ObITh TpHiciocobsieHBl 6e3 0COOBIX TPYAHOCTEH. ITO MOMKET OBITh, HAIIPUMED,
BOITIPOCOM BBIOOpA TpebyeMOoro HAIpsKEeHUs WM HOTPebJIsieMOM MOIITHOCTH.
[TomxaoueHre K CETU JJIEKTPOIUTAHUSA O00ecIIedrBaeT HEKOTOPYID CBOOOaY
JIEWCTBUM, Jla’Ke €CJIM BIIOCJIEJCTBUHM ITOTPEOYIOTCA YCTPOMCTBA Ui BBIOOpA

HAWJIYYIINX YCJIOBUM.
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Peasnzaitus B 06s1acT aBTOMOOMIIBHBIX OCTEKJIEHHE 03HAYAET, UTO
TpeOyIOTCA 3JIEMEHTHI IMMTAHUS, KOTOpPble OOBIYHO HE HCIIOJB3YIOTCSI. B
YaCTHOCTH, TpebyeTcs IMojjayua HAIIPSPKEHUS B HECKOJIBKO JIECATKOB BOJIBT HA
AJIEKTPOABI IIeHKH. OOBIYHO, KOIZa pedb He MAET O OOJIBIIMX I'PY30BHUKAX,
HMCTOYHUK ITUTAHHSA ITOCTOSHHOTO TOKA MEXaHHYECKHMX TPAHCIIOPTHBIX CPECTB
MOKeT O0OeCIeyrBaTh IMUTAHHE OT MPUOJIMBUTEIBLHO 12 0 14 BOJBT. TaKUM
obpazoM,  HeobOxomumoO  OpeoOpPA30BBEIBATH  YKA3AHHYIO0  II0OZ[ABAEMYIO
9JIEKTPOIHEPTHIO JIUIsI JOCTIDKEHHS YCIOBHH, TPeOYEMBIX IS PeaM3al[iM
KUIKOKPUCTA/UIMYECKUX ILJIEHOK. AHAJIOTMYHBEIM 00pa30M, MUTAHHE JIOJLKHO
OBITH MHUTAHMEM IIEPEMEHHOIO TOKA M, KPOME TOr0, MHTAHMEM II€PEMEHHOMN
4acToThl. IlepeMeHHBIH TOK HEOOXOAUM I MPEAOTBPAIEHHA MOANU(DUKAIIAN
TpebyeMOH JUCIIEPCHM HTHUX KPHUCTA/UIOB B MOJUMEPE J[JIST YCTPAHEHMS
YXY/AILIEHUS CBOMCTE IIJIEHOK BO BPEMS MX MCIIOJIB30BaHMsA. TakuM 06pasom, s
peasM3a  JTHX IUIEHOK TpebyeTcs HCIIONb30BaTh IIPeobpasoBaTE U

IIOCTOAHHOI'O TOKA B nepeMeHan‘/’I.

B momosiHeHME K 3TUM 6Aa30BBIM YCJIOBHUSM, BCJIEACTBHUE TOTO, UTO
TPAHCIIOPTHOE CPEJICTBO JIOJIKHO paboTaTh aBTOHOMHO, B B CBSI3H C YBEJIMYEHUEM
KoJIMdecTBa (PYHKITMOHAIBHBIX KOMITOHEHTOB, IVIsT KOTOPBIX TPeOYeTCsT MCTOUYHUK
QJIEKTPOIIUTAHUSA, HJTH U3JIEJUA, PAaCCMAaTpPUBasA WX OTAEJIbHO, JOJDKHBI
OTPebJIATh MHHHMAJIBHOE KOJIMYECTBO MOIITHOCTH, OAKE €CJIU COXPAHSIETCS
OTHOCUTEJILHO yMEpPEeHHas BeJWYHMHA YKA3aHHOW MOJAYU 3JIEKTPOIHEPTHH.
Kpome TOro, HMCTOYHMK MHUTAHUS JOJDKEH OBITh KAK MOKHO MEHBIIHUM II0
pasMepaM U JIOJIKHO OBITH 00ECIIeUeHO eT0 ITOAXOAINEe OXJIAK/IeHHUe, YTOOBI OH
IIOCTOSSHHO  HAXOAWJICA  IIPU  OTHOCHUTEJBHO  HHU3KOM  TEMIIEPATYPE.
CnemoBaTeslbHO, BCe  BBINMIENIEPEYUMCJEHHOE  YKa3bIBAET HA  TO,  YTO
TIPEITIOYUTUTELHBIM SIBJISIETCS PEKUM PabOTHI, MPU KOTOPOM HCITOJIB3YETCsI

HAaMMEHBIIIAA BOSMOXHAA MOIITHOCTE.

YCI0BHA NOJAYH HUTAHUA HA SKUAKOKPUCTAJUIMYECKHE IJICHKH B
IIEPBYIO OYEPESb 3ABUCAT OT XAPAKTEPUCTUK PEATM3YEMBIX U3JeUil. BrIOOp
IIOCJIEIHUX 3aBHUCUT OT TPeOyeMbIX OITHYECKHX CBOMCTB. Takum ob6pasom,
BO3MOKHOCTH B IUIaHE M3MEHEHMs 3THX YCJIOBHM JIOBOJIBHO OrpaHH4eHEl 1Ipu

IIPMECHECHHUN B ABTOMOOMJIAX HAWJITYYIIIHMI IIOKa3aTeIAMN pa6 OYMX
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XAPAKTEPUCTHK ABJATCA AMIUIMTYAA HM3MEHEHUH IIPH PACCEHMBAHUN MEXKIY
ZIByMA KPAaWHHUMH COCTOSHUAMHU, U IIPEKJE BCErO — BEJIMYMHA PACCEUBAHUA B
AKTUBHPOBAHHOM COCTOAHUU. IlociienHAA BesM4MHA, B LEJIAX yIOBJIETBOPEHUA
TpeOOBAHUIT TTPOU3BOJUTENEH, MO/UKHA OBITH MPAKTUYECKH paBHA Hyso0. Ha
IIPAKTHKE, B APXUTEKTYPHBIX 00/IACTSIX IPUMEHEHU JJIs CO3/IAHUS IIEPETOPOIOK
Hab/IoaeTcA  OCTAaTOYHAsA ~ BEJIMUMHA  PACCEMBAHUA, COCTABJIAIOIIAS
npubsusutessbHO  8—10%. Ilpu mpuMeHEHWM B AaBTOMOOWIAX —BEJIMYHHA
paccerBaHUA MPEAIIOYUTUTENBHO JIO/LKHA OBITH MeHee 5%, U IPEUMYIIECTBEHHO

MeHee 3%.

Kak omncaHO B BHINIEYKA3aHHOM HPEIIECTBYIOMIEN 3asgBKE Ha
IIATEHT, OCTATOYHOE pACCEeMBAHME YACTHYHO 3aBUCUT OT IIPHJIOKEHHOTO
HanpsokeHuda. OJHAKO ero  Heb3sd HEOTPAHWYEHHO IIOBBINIATh. BrIme
OIIPEZIEJIEHHOTO IIOPOTOBOIO 3HAYEHUA IIOABJAETCA CYIIECTBEHHBIM PUCK
«rpobosi» IUIeHKH. [[JIsi MIpeOTBpAIeHuss 3TOH IIPOOJIEMBI IIPHJIOKEHHOE
HAOpsDKeHNE HeoOXOAMMO OrpaHuYUTh. /[[JI IUIEHOK yAOBJIETBOPUTEIHHOM
TOJIIIUHEL, T.€. TAKUX, JJIA KOTOPBIX JOCTHUTAETCA, C OJHOM CTOPOHBI, caMas
HH3Kas BO3MOXKHAsI BEJIMYMHA OCTAaTOYHOI'O PACCEMBAHUA U, C APYION CTOPOHHI,
O4YEHb BBICOKAs BEJMYMHA PACCEMBAHMUA B HEAKTHBHPOBAHHOM COCTOSHHH,
IIpeIHA3HAYEHHOM JIs 00pa30BaHUA HACTOAIIETO «IKpaHa», 00eCIIeurBaIoIIero
TpebyeMyI0 3aIUTY JIMTYHOTO [IPOCTPAHCTBA, IIPHJIOKEHHOE HAIPSKEHHE OOBIYHO
He IIpeBbIIaeT 220 B, u Hanbosiee YacTo ero CpelHEKBAAPATHIECKOE 3HAUEHUE

COCTaBJISAET IPUOIUZUTEIHHO 70 B.

BribpaHHas 9acToTa 3aBUCUT OT BPpeMeHU CpabaThIBAaHUA ILJIEHKU.
OHO sABJSIETCS TAaKWUM, YTO HAOJIONATENh HE BOCHPHHUMAET U3MEHEHUE,
CBSI3AHHOE C YKA3aHHOM YacTOTOH. VHEPITMOHHOCTH 3PUTEHFHOTO BOCHPHUATHA
TIPUBOJTUT K HEOOXOAMMOCTH UCIIOJIB30BAHUA YACTOTHI, KOTOPAs COCTABJISET HE
MeHee 20 I uw mpeumymiecTBeHHO He wMeHee 25 [, B nHawmbostee
pacIIpoCTpaHEeHHBIX 00JIACTAX IPUMEHEHH BEIOUPAIOT HAMHOTO 60JI1ee BBICOKYIO

YaCTOTY, COCTABJISIIONIYIO TPHUOIU3UTEILHO 100 11 vutu 6ostee.
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Bosiee  TOro, B  TPAMUIIMOHHBIX O0JIACTAX  OPUMEHEHUS
HCITOJIb3YeEMBIE ITPe0Opa30BaTe Il TeHEPHUPYIOT II0 CYIECTBY CHHYCOHJIAJIBHOE

HU3MEHCHHME HAIIDSKEHUA.

Takke xopomo wm3BecTHO, urTo IwieHku PDLC obsagaoT
YYBCTBUTEJHHOCTBIO K TeMriepaType. IIpy mOBBIIIEHNH TTOCIeMHEN, BO3/IEHCTBHE
DJIEKTPUYIECKOTO IIOJIsI HMeeT CKJIOHHOCTH K YMeHBIIeHUIo. llosaBagioTcs
CJIOKHOCTH IIPH OPWEHTHPOBAHUM KPHCTAJJIOB, ITOCKOJBKY OHH CTAaHOBATCS
bosiee TIOABIDKHBIMU. [l TIOAJIED:KAHUA BO3AEHCTBUA HA TOM JKE€ YDPOBHE
HEOOXO/IUMO  YBEJIMYUTH MOIIHOCTb, IMOJIBOJUMYIO K IUIeHKe. CBhIIe
OIIPEJIEJIEHHOTO TIPEAEJBbHOTO 3HAUeHUsA OOJIbIlle HEeNb3sd KOMIIEHCHPOBATH
TIOTEPIO BO BpEMEHU CpabaThIBaHUA IUIEHKU 32 CUET MOBBIIEHU MOITHOCTH. J1J1s
bosbmmmHeTBa IWTeHOK PDLC Temrepatypa, ¢ KOTOPOH IIEHKA XapaKTePHU3YeTCsI
PaJIMKAILHO MEHBIITNM pacCerMBaHMEM, KOT/IA K Hell IPUJIOKEHO 3JIEKTPUUECKOe
II0JIe, COCTaBjsAeT OT npubymsuressHO 60 A0 80°C. Ecim  Temmepatypa
OIIyCKAeTCsd, IJIEHKAa BOCCTAHABJIMBAET CBOM II€pBOHAYAJIBHEBIE CcBOMcTBa. Ilpu
6oslee BBICOKMX TEMIIEPATypaX, IPUOIU3UTENBHO 110—120°C, yXyauieHue
CBOMCTB ILUIEHKM MOKET CTaTh HeOOpAaTHUMBIM. V3rOTOBUTENN XOTAT COXPAHUTH
HA/IeXKAIMUH IIepexo/] BIUIOTH 0 TEMIIEpaTyphl, COCTABJIAIONIEN II0 MeHbIIeH
Mepe 50°C U IPEeAnOYTHUTENBHO MO MeHbIneH Mepe 60°C, 4uToOBI y4ecThb

€CTEeCTBEHHBIH Harpes, KOTOPOMY IIOABEPrarOTCA ABTOMOOMJILHBIE OCTEKJICHUA.

OmucaHHBbIE  BBINIE  PA3JIMYHBIE  OTPAHUYEHUS  OCTABJISIOT
OTpaHUYEHHOE IPOCTPAHCTBO IS YIIYUIIIEHUS YCIOBUE peasu3aniui. HecMoTpst
Ha 9TO, AaBTOPBI M300pETEHMs IIOMBITAJIMCh ONTHMH3HUPOBATHL pabodrie
XapPaKTEPUCTUKU U 0COOeHHO moTpebJieHre MOIIHOCTH IIPH HCIIOJIb30BAHUH
wieHOK PDLC B aBTOMOOWMJIBHBIX OCTEKJIEHUsX. IIpeIo:KeHHOe DpelleHHre
YKa3aHO B IMyHKTe 1 GopMysbl n300peteHus. Takum 06pa3oM, OHU ITOKA3AJIH, YTO
BRIOOD HampspkeHWs, GOpMa KOTOPOTO He CJIEyeT CHUHYCOHZE, IT03BOJISIET

TIOJIYYUTD AaHAJIOTUYHBIN OIITUYECKUH 3(PPEKT C MEHBIIIEH MOITHOCTHIO.

HanpspreHne HECHHYCOMZIQJIBHOM M OCOOEHHO TparelenaabHON
WJIN TIPSMOYTOJILHON (DOPMBI, MMEIOITEE 33/IAHHYI0 OCHOBHYIO YacToTy F, MoxkeT

OBITH TIPE/ICTABJIIEHO B BHJE PsAJIa CHTHAJIOB, XapaKTEPU3YIOMUXCS 0Oosiee
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BBICOKUMU TapMoHM4YeckuMu d4acroramu 2F, 3F u t. 1. CiemoBatesbHO,
TIOAXOASAIINN BBIOOD OCHOBHOM YACTOTHI ITO3BOJIAET H30€KATh BO3MOKHBIX
IIOMeX C MCTOYHUKAMM OCBEIeHHs B BHUE (JIyOPECIEHTHBIX TPyOOK, YacToTa

KOTOPBIX OOBIYHO COCTABJIAET 50 I'1I.

[IpenmnouruTesibHO, COTJIACHO HACTOAIEMY  H300peTeHUIO
HaOPsDKEHUE W3MEHSIETCS COIVIACHO TpameleulaibHoi ¢opme. IIpuMeHeHMe
«IIPSIMOYTOJIBHOM» (DOPMBI BEJIET K OJHOBPEMEHHOMY H3MEHEHUIO TOKA, YTO
IIPUBOJIUT K fAPKO BBIPAKEHHOMY IIMKY B Hadajle KaKJOTO Ilepuoza. bosiee
IIOCTEIIEHHOE M3MEeHEeHMe ITOTeHIIMAIA TI03BOJIAET CBECTU K MUHUMYMY ITMKOBOE

3HA4YeHUE TOKA, YTO YKA3aHO B CJIEIYIONIHX ITPHMePax.

I[J'IH 4aCToT, BbI6paHHbIX B COOTBETCTBHMH C HACTOAIIMM
I/1306peTeHI/IeM, BPEMA HAPACTAHMA HAIIPAXKCHHA IIPCHMMYINECCTBEHHO HAXOAWTCA

B JIMAIIa30HE OT 0,5 J0 2 MUJIJIUCEKYHI.

Bmusaaue cHwKeHHA TpeOyeMOH MOIMHOCTH OIIYIIAETCS IIPU
dbyaxmonnposannu wieHky PDLC, HO Takke U B mpeobpa30BaTesIsiX, KOTOPHIE
paccemBaIOT B BUJIE TeIIa IIPUOIU3UTEIBHO YETBEPTD 00Ie MOITHOCTH. TaKuM

06pa3oMm, 3TO yMeHBITIEHHE BEJIET K ITOJIyYeHHIO CYIIeCTBEHHOTO YTy IIeHUA.

BeIOOp OrpaHHMYEHHOIO CPEIHEKBAAPATHUYECKOTO HAIPSKEHUS
TaKKe BeJIET K CHIDKEHUIO MaKCUMAaJILHOTO HanpsikeHus1. COrvIacHO HACTOSIIEMY
M300PETEHUIO CPEHEKBAJIPATUYECKOE HAMNPSUKEHHE IIPEeAIOYTHTENLHO He
IpeBBIIIAET 55 B 1, B 4aCTHOCTH, IPEAIIOUTUTEIFHO He IpeBbImaeT 50 B. bosee
TOTO, IIyTEM OTPAHWYEHMS HAOPSKEHUA CTAHOBUTCA IIPOIIE YAOBJIECTBOPUTH

TpeboBaHMA K 6€30ITaCHOCTH, MU3JI0O;KEHHBIE B CTAHIAPTaX JJIT AaBTOMOOMIIEH.

ABTOpBI N300pETEHMA TAKKE JIOKA3AJIH, UYTO OTPAHUYEHUE YACTOTHI
ABJISIETCST TEM (DAKTOPOM, KOTOPBIH TTO3BOJISIET CHU3UTD ITOTPeOIEHNE MOIITHOCTH.
HecmoTpst Ha 3TO, UTOOBI TTO/IEPKATH BOCIIPUATHE HEMIPEPBIBHOCTH, TpebyeTcs

4aCcToTa He HiDKe 20 ' ¥ IpeArIouTUTEeIBHO He HiDKe 25 I

CorvtacHO HacToAmEeMY HM300PETEHHIO YACTOTA IIPEHMYIIECTBEHHO

paBHa He Oosiee 50 I'1, HO, IO BBIMIEYKA3AHHOH ITPUYHHE BO3MOKHOIO
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BO3BHHMKHOBCHHUA IIOMEX, IIPEAIIOYTHUTEC/IBHO HE BbI6I/IpaTB €€ TOYHO paBHOfI

3HAQUEHUIO 50 ['1I.

IIpu ykasaHHBIX yCJIOBHAX MOIIHOCTb, paccerBaeMasi B IUIEHKE B
AKTUBHUPOBAHHOM COCTOSIHHUM, C OCTAaTOYHBIM paccerBaHHeM He Oosee 5% u
IIPEUMYIIIECTBeHHO He Oosiee 3%, MOkeT OBITH OrpaHUYEHa 3HAYEHUEM, He
IIPEBBHIMIAIOIMNM 10 BT Ha KBaJpaTHBI MeTp IUJIEHKH, U KOTOPOE MOKET

IIPEUMYIIIECTBEHHO OBITH HIDKE 5 BT HA KBaZIpaTHBIN METP.

Ecim ycioBUA TOYHO OIpeZe/IeHBl, KaK YKA3aHO BBINIE, U IVICHKA
HaIekamuM  obpa3om  BweIOpaHa, peanusarusa 1wieHkn PDLC  coracHo
HACTOAIIEMY U300PETEHHIO JIEJTAET BO3MOKHBIM ITO/IJIEPKUBAHMIE PACCEUBAHUS B
AKTUBHUPOBAHHOM COCTOSHMH IIPY OYE€Hb HU3KHUX 3HAYEHUAX, BKIOYAs CJIyday,
KOT/Ia TEMIIEPATYpPa BBIIIE KOMHATHON TEMIIEPATYPHI, HO He Oosiee 50 WIIH JTaKe
60°C.

Hacrosimmee wu300peTeHHe HIDKE ONHMCAHO CO CCBUIKOHW Ha
rpadudecKre MaTepUaJIbl, HA KOTOPHBIX:

- Ha (ur. 1 MOKa3aH CXEMATHYECKUH BHJ B Pa300paHHOM
COCTOSTHUHU OCTEKJIEHUs, cozepakarero mieHky PDLC;

- Ha (ur. 2 NOKa3aH CXEMATHYECKUH BHJ[ B IIOIEPEYHOM
CeYeHUH OCTEKJIEHHsI, TIOKA3aHHOTO Ha (PUT. 1, HO B COOPAHHOM COCTOSTHHUU;

- Ha ¢ur. 3 mokaszaH rpaduK, OTOOPAKAIUHA U3MEHEHUE
JTOJTH PACCESIHHOTO CBeTa («MyTHOCTH») K 00mmemMy K03GPUIIMEHTY ITPOIYCKAHMS,
T. €. KO3(GQUIMEHTY HANpPaBJIEeHHOTO U UM Yy3HOr0 MPOMyCKAHMUsA, KaK
onpeziesieHO B cragzapre ASTM 1003, B 3aBHCHUMOCTU OT TeMIIEpaTypbl B
HEAKTUBHUPOBAHHOM COCTOSTHUH;

- ¢ur. 4 anasmoruyna Qur. 3, HO IVIEHKA AKTUBHUPOBAHA;

- Ha (¢ur. 5 TOKa3aHO wu3MeHeHHe K03 uUIeHTa
HAIPaBJIEHHOTO Mpomyckanuss TL B HEAKTUBUPOBAHHOM COCTOSIHUM B
3aBHUCHUMOCTHU OT TEMIIEPATYPHI IJIsI TPEX PA3JIMYHBIX 06PA3IIOB;

- Ha ¢ur. 6 wus3obpakeHa obbaHAA ¢GOpMa CHUTHAIA

HaIpsKeHUA U GOpMa B COOTBETCTBUHU C HACTOSIINM U300pETEHHEM;
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- Ha Gur. 7 IMOKa3aHO C MHOMOIIBIO CPAaBHEHUS OCTATOYHOE
pacceMBaHME B AKTHBUPOBAHHOM peXHUMe INpU OOBIMHBIX YCJIOBHAX U IIPU
YCJIOBHAX COIVIACHO HACTOAIIEMY U300 peTeHHIO;

- Ha ¢ur. 8, Kak ¥ Ha QuUr. 7, HOKA3AHO CPaBHEHHE 0OIIEro
k03¢ duUIeHTa IPOITyCKAHUA JJIs1 aKTHBUPOBAHHOTO PEKIMA;

- Ha GUr. 9 HOKA3AHO BJIMSAHUE PA3IUYHBIX 3(GPEKTUBHBIX

HaHp}DKeHI/Iﬁ Ha OCTAaTOYHOE PACCEMBAHME AJIA TPAIICHENAAJIBHBIX CUTHAJIOB.

OcrekneHue, TOKa3aHHOe HA (GUr. 1 U 2, IpeAHAZHAYEHO I
HCITOJTb30BAHUS B KAUECTBE COCTABJIAIONIEH YacCTH KpBINKU aBTOoMOOwIs. B
JTAHHOM BBHIOPAHHOM 06J1aCTH IIPUMEHEHUT HU3KUH KO3 (PUITUEHT TPOITYCKAHUSA
cBeta TpebyeTcsa BO BCEX CIIyYasX, HE3ABHCHUMO OT TOTO, aKTUBHMPOBAHA ILJIEHKA
PDLC wmu set. Ilo 3TOli mpuumHe y3es, 06pa30BAaHHBINA U3 JIMCTOB CTEKJIA U
IIPOMEKYTOYHBIX CJIOEB, OYEHb 3HAYUNUTEJBHO yMEHbIIAeT KodI(QduimeHT

IIPOILYCKaHUS.

B BBEIOpaHHOM HOpPHUMEpPE OCTEKJIEHHE COAEPIKUT JBA JIMCTA 1 U 2
cTersa. JIMCT 1 HM3TOTOBJIEH U3 IIPO3PAYHOTO CTEKJIA B IEJIAX CBEIEHUS K
MHHHMYMY TOTJIOIIEHUA UM HH(PPAKPACHOTO CIIEKTPA COJIHEYHOIO H3JIyUeHUs.
Ero moBepxHOCTh, OOpaleHHas K IIPOMEKYTOYHBIM CJIOSM, ITOKPBITA HaOOpoM
CJIOEB, KOTOPBIE BBIOOPOYHO OTPAXKAIOT HH(PPAKPACHOE H3JIydeHUEe, MPHIEM
YKa3aHHOMY HaOOPy CJIOEB IIPUCBOEHO MO3UIIMOHHOE 0003HaUeHue 6 Ha dur. 2. B
BRIOpAaHHOM IIpuUMepe 3TOT HAOOp COAEP:KUT TpU cJIosg cepebpa ¢
JIMJIEKTPHUYECKHUMHU CJIOSIMH, PA3AEISIONIUMU 3TH CJIOU MeTasuia. CHcTeMa CJI0eB

OTHOCHTCS K THUILY, OITMCAaHHOMY B IyOsmkarimu WO 2005/00348.

Takum 06pazoM, J0JI TTaAAI0IEeH SJHEPTHH, KOTOPAsi IIPOXOIUT Yepes
CHUCTEMY CJIOEB, OTPAHUUYEHA ITPUOIM3UTENIHHO B ITOJI0BUHY. KoMOuHaIMA ucTa
IIPO3PAYHOrO CTEKJIA ¥ OTPAKAIOIINX CJIOEB OTPAHUYMBAET HATPEB OCTEKJICHUS U,
cienoBaTesbHO, ieHku PDLC, Korza oHa moaBepraeTcsa JAeHCTBUIO COTHEYHOTO

H3JIyYCHHA.

Ilox smcTOM 1 CTEKJIA, TOKPBITHIM OTPAKAIUMU CJIOSAMH, II€PBBIN

IIPOMEXKYTOYHBIN JIUCT 3 ceporo PVB Berymmaer B KOHTAkT ¢ mieHkou 4 PDLC.
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CamMy IUIEHKY BCTaBJAIOT B paMy 5, BBIIOJHEHHYIO K3 Jymicta PVB, B kKoTOpOit
BBIIIOJIHEH I1a3 JJIA pasMelleHuda IUIeHKU 4. Jpyroit smct 3° PVB BcTymaer B

KOHTAKT CO BTOPOH IIOBEPXHOCTBIO ILJIEHKHU 4.

KaX{ﬂbIﬁ H3 IIPOMEXKYTOYHBIX JIMCTOB M IVIEHKA 4 HUMEET TOJIIIMHY

0,38 MM.

Bropoll JsHCT CTeKJia BBINIOJIHEH W3 CEPOTO CTEKJA C BBICOKOH

TIOTVIOMIAOIIEH CITOCOOHOCTHIO. KaskABIH JIMCT CTEKIA UMEET TOJIIIUHY 2,1 MM.

JIVCTBI CTEKJIAa W MIPOMEKYTOUHBIE CJIOM (IIPHU OTCYTCTBUH ILJIEHKHU
PDLC) BMecTe xapakTepusyloTcsi Ko3(GQGUIMEHTOM IIPOIIYCKAHHUS CBETA,
cocrapisomuM 7—8%. Hammume 1ienku PDLC obecrieumBaeT BO3MOKHOCTB
MOAU(PUKATINHI YKA3aHHOTO KO3Gh(HUIIMEHTA ITPOIMYCKAHUA CBETA B PACCETHHOU

JIH TIPOIYIIIEHHOM (POpMe, KaK YKA3aHO HIDKE.

B ykazanHbIX HcnbITaHUAX IieHKa PDLC nocrasisaiacs KoMITaHUEN
«Innoptec». Jra MIEHKA, KAaK 1 OOJIBIIMHCTBO IUIEHOK 3TOTO THIIA, ITOJIyYaeMbIX
OT JpPYyTrUx IIOCTABIIUKOB, OBLIA BBIIOJHEHA M3 IIOJUMEDHOH MAaTPUIIEL,
coZieprKaIel JKUJIKHe KPHUCTAJUIBL. ITY MATPHUILY OKPHIBAIYU HA KAKJIOU U3 ee
IIOBEPXHOCTeN 9JIEKTPOJIAMH, BBIIIOJIHEHHBIMU U3 JIUCTOB PET

(mosmmaTHIIEHTEPETAIAT), TTOKPBITHIX IPOBOAIINM OKCHUAHBIM cyioeM (ITO).

B mepByio odepenb HBMOTOBUTEIM HACTAMBAIOT HA TOM, UYTOOBI
ocTekyieHus, cozepxkamue IuieHKy PDLC, orBewasim ux TpeOOBaHUAM B
OTHOIIEHWM  ONTHUYECKUX  CBOMCTB. [IJII  OCYIIEeCTBJIEHMS  3TOrO B
HEAKTHBUPOBAHHOM COCTOSHHHU OCTEKJIEHHE JOJ/DKHO PACCEUBATH ITPAKTUYECKU
BECh BUJIUMBIN CBET, IIPOXOJIAIINI Yepe3 OCTeK/IeHre. PaccenBaHre U3MEPSIOT B
cooTBeTCTBUU cO cTaHaaptoM ASTMD 1003. 9TO u3MepeHUe BBIMIOJHAIT C
IIOMOIIBI0 HHTETrpUpyIoIed cdepsl U OHO MOAPA3yMEBAET U3MEPEHHE
(akTHUeCcKH pacCessHHOTO CBETA, a TaKKe JII0OOro CBeTa, KOTOPHIHA ITPAKTHYECKHU
He OTKJIOHEeH (MeHee 2° OTHOCHUTEJBHO VyIVIa MAJIEHUsI), OPUYEM ITOT CBET

0003HAYAETCS KAK IIPOILYCKAEMBIH CBET.
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B yka3aHHBIX HWCIBITAHUAX  BBIODAHHBIA  HCTOYHHK  CBETA

IIpeIcTaBs1 coOO0M NCTOYHUK cBeTa C.

HcnwIThIBaeMyl0  IJIEHKYy — CHA4ajJla  IIOABEpPraju  JEeHCTBUIO
CHUHYCOUJIAJILHOTO IIePEMEHHOr0 TOKA C MAKCUMAJIBHBIM CPEJHEKBAIPATHYECKIM
HanpsoKeHreM 70 B (T. e. MakcHMaIBHBIM HAIPsDKEHHEM 100 B) u wactoTol 50

I'm.

B m1epBOM MCIBITAHHM, PE3YJIBTATBI KOTOPOTO IMOKA3aHbBI Ha (Gur. 3,
U3MEDPSJIN W3MEHEHHE OTHOINEHHs PACCEUBAHUA K 00memMy Ko3QPUITHEHTY
nporyckauuss (0603HAYEHHOE KAaK «MYTHOCTb») U 3HAYEHHEe OOIIero
k03¢ dHIMeHTa IIPOIMYCKAHMUS OCTEKJIEHMWS B 3aBHCHUMOCTH OT TEMIIEPATYPBI
ocTrexyeHHs. Kak MOXHO YBHAETh, OBLIO IIOJIYYEHO MPAKTHYECKH IIOJTHOE
paccerMBaHHE B HEAKTUBUPOBAHHOM COCTOSIHHH IIPU KOMHATHOH TeMIIEpaType.
[IporieHTHOE OTHOIIIEHUE OOIIEro IIPOIyCKAEMOTO CBETA COCTABJISET MeHee 10%.
B 3Tux ycI0BHsAX OCTEKJIEHME OBLIO MPOCBEUMBAOIUMCS W BBIIOJIHSIIO CBOIO
(OYHKITMIO B KadvecTBe JKPaHA, CKPBIBAIOIIETO OOBEKTHI, PACIIOJIOKEHHBIE I10

JIPYTYIO CTOPOHY OT OCTEKJIEHUST OTHOCUTEILHO HaOJIIOATEA.

ITU XapaKTEPUCTUKU HE3HAUNTEILHO U3MEHUINCH IIPU OBBIIIEHUN
TEMIIEPATYPHI OCTEKJIEHUA A0 npubsmsutesabHo 50°C. Kpome Toro, mokasaTesb

paccerBaHUA OBICTPO YMEHBIITUJICA.

To xe OCTewIeHHE WCHBLITHIBAJIM B YCJAOBUAX AKTUBHPOBAHHOTO
cocTosHUsI. Pe3ysbTaThl MOKa3aHbl HA ¢ur. 4. B 3ToT pas paccenBanue 6BLIO
HaMHOTo Oosiee MeHbITMM. [IpeAiiecTByIOIlee OTHOIIIEHHE OCTAJIOCH MeHee 4%
JUIs TeMIiepaTyp Hike 55°C. 3aTeM OHO YBEeJIMYWIOCH BCJIEACTBUE YMEHBIIEHU

BOS,I[GIZCTBHH JICKTPHUYCCKOI'O I1I0JIA Ha ZKUAKOKPHCTA/VIMYICCKHC YaCTHLIBIL.

O6muit k03(pDUIMEHT TPOIMYCKAHUSA TIPH yTJile 2° OCTABAJICSA MOYUTH

6e3 M3MEeHEHUI HA YPOBHE ITPHUOIHU3UTETLHO 6%.

Ha ¢wur. 5 uzobpakeHO OTHOINEHHEe HarpasiieHHOro TL k obmen
BeJIMUMHE IIPOITyCKAaeMOro cBeTa (HampasieHHBIM TL + paccesHHBI CBeT) B

HEAKTHBUPOBAHHOM pPEKHME JUISI TPeX Pasz/IUdYHBIX 00pasros (a, b, ¢). lanHoe
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OTHOINIEHWE IIOKA3bIBAET, HACKOJBKO 3(PQPeKTHBHA IUIEHKA [OPH CO3JAHUU

PEXMMa «yCAUHCHUA».

71 yurydmmeHna XxapakTepUCTHK II0ZJauy MUTaHuA Ha IuteHKy PDLC,
HCIIOJIb3YEMOE HANPSLKEHHUE OJLKHO OBITH TAKKMM, KaK IOKasaHo Ha ¢ur. 6. Ha
JIAHHOM durype MOKa3aH «TPAJTUITUOHHBIN » THIT ¢ noaaven
CPEMHEKBAJIDATUYECKOTO  HampspkeHUsA (70 B), koTopoe  uU3MeHsAETCA
CHHYCOH/IAJILHO ¢ 4acToTOH 50 I'. Ha ¢wur. 6 Tak:ke ImokaszaHa Mojiada MHATAHUS
COIJIAaCHO HacrosmmeMy wus3obpereHuo. COIVIACHO HACTOSINEMY H300PETEHUIO
YaCcTOTa yMeHbIIeHa /0 30 ', a curHas HalpsKeHUsA UMeeT Tpallellen/IaIbHYIO0
dbopmy ¢ 3ddeKTUBHBIM CpeHEKBAAPATUUECKUM HAIpsKeHueM 48 B. Bpems
HAapACTAHUS HAMIPSDKEHUS COCTABJISAET 1 MC U IIPUBOJUT K 0OpPa30BaHUIO TOKA, HE
IPEBBIIAIIEro 200 MA. Kak OTMeEUeHO, OIMHAKOBAs 4aCTOTA M OJUHAKOBOE
HaMOpsPKeHHe, HO C OPAMOYTOJIBHBIM CHUTHAJIOM, IIPHUBEJIO K IEPBOHAYAIBHOMY

IMIKOBOMY 3HAYEHHUIO TOKA, COCTABJISAIONIEMY IIPUOIM3UTETHHO 2 A.

B koH(puUrypamuu coryiacHO HACTOSIIEMY H300PETEeHUIO, B IIEPBYIO
odepenb OBLIO IIOATBEPKIEHO OTCYTCTBHE OTPHIIATEJBLHOTO BO3JEHCTBUS Ha
ONTHUYECKHE CBOMCTBA OCTEKJIEHUs. B HEAKTMBUPOBAHHOM PEKHME, caMO cOOOH
pasyMeeTcs, H3MEHEHHs OTCYTCTBOBAJMU. Iyl aKTUBUPOBAHHOIO peXUMa
KpPUBBIE, COOTBETCTBYIOIIHE OCTEKJIEHHIO COIVIACHO HACTOSINEMY H300pEeTEeHHIO
(d) u cpaBHUTENBPHOMY OCTEKJIEHUIO (€) Ha ur. 7 u 8, MOKA3ZBIBAIOT, YTO OBLIO
ITOJIyYeHO MOYTH HEABHOE COOTBETCTBHE OCTATOYHOrO paccemBanus (dur. 7) u
obrrero koadgdurmenTa mpomyckanus (dur. 8). Takum 0b6paszomM, pesKUM HoAadH
IMUTAHUSA COIVIACHO HACTOSIIEMY H300pEeTeHUI0 O00eCIeurBaeT H/IeaIbHOe
coxpaHeHure CBOHCTB meHKH PDLC, ucrone3yemMol B yCJIOBUAX, U3BECTHBIX U3

YPOBHSA TEXHUKMU.

Ha ¢wur. 9 nokaszaHo H3MEHEHHE OCTATOYHOTO pACCEWBAHUA B
3aBUCUMOCTU OT TEMIIEPATYPHI AJIA YaCTOTHI 30 'l ¥ /1A pa3/IMuHbIX 3HAYEHUN
3(pDEeKTUBHOTO HATIPSKEHUA TPAIENeNaIbHOIO CHUTHAMA HanpsbkeHus. Kak
OTMeYeHO, TpebyeTcs MUHUMAJIBHOE HAIIPSDKEHUE JUUIA [OJIyYeHHs OCTATOUHOTO
paccenBaHUA ¢ JIOITyCTHMBIM IIOPAZIKOM AMILJIUTY/IBL. IIpu

CPEAHEKBAAPATHUYICCKOM HaIIpAXKECHUHU 20 B pacCE€rBaHHE ABJIACTCA
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n306bITOYHEIM. OHO PE3KO YMEHBINAETCSA I[0Ce JOCTIDKeHUS 3(PeKTHBHBIM
HAIPsPKeHNEM 3Ha4YeHUs 30 B u nmpakTudecky cTabmin3nupyeTcs TPy 3HAUEHUAX
CPE/THEKBAIDATUYECKOTO HANPSKEHUA 40 U 48 B, neMoHCTpupys, dTO
JTOTIOJTHUTEJILHOE ITOBBIIIIEHNE He Oy/IeT UMETh CMBIC/IA. B CIIpaBOYHBIX I€JIAX Ha
durype taxke 00603HAUEH PEKUM, U3BECTHBIA U3 YPOBHS TEXHUKU (3HAYEHHE

CPEIHEKBAIPATUYECKOTO HAIPSIKEHUST 70 B).

CpaBHUBAJIM MOIIHOCTb, TPEOYEMYIO HPH PA3JIMYHBIX YCJIOBUAX. B
CJIeTyIONIEeH TabJIHIle COTIOCTABIISIIOTCSA 3aIHMCAHHBIE Pe3yIbTAThL. B 3TOM Tabstiie
YKa3aHbl IIpHUMeHsieMble (OPMBI U YacCTOTHI, 3(PHEKTUBHOE HAUPSIKEHUE U
MOIITHOCTh, ITOTpebsisieMast HAa KBazpatHeil MeTp miaeHku PDLC. VM3amepenwus

IIPOBOAMJIN IIPU TeMItepaType 60°C.

®opma CpennexBasnpatuyeckoe | Yacrora, I'g MommHOCT®S,
HanpsKkeHue, B Bt/m2
CunycouzaabHasa 70 50 17
TpanenengansbHaA 48 30 6,8 15
TpanenennanibHas 40 30 5,7
TpanenenganbHaA 30 30 4,2
TpaneuengaapHaA 25 30 3,5

20

25

[TepBBII PsiJi COOTBETCTBYET OIOPHOMY 3HAYEHHIO, CJIYKAIEMY B
KAQUecTBe OCHOBAaHHA /Ui CpaBHeHMsA. Kak OTMeYeHO, HE3aBHUCHUMO OT
HCIIBITAHUS, B YCJIOBUAX COIVIACHO HACTOAIIEMY H300peTeHUIo motpebiisieMast
MOIITHOCTH OBLJIA CYIIECTBEHHO MEHBIIE, YEM B CPABHUTEIBHOM IIpuMepe. Takxke
OTMEYEHO, YTO JJIS 33JIaHHOH YacToThl (30 I') ¢ 3amanHON GOpPMOH CUTHAJIA,
roTpebsissieMas MOIHOCTh CYIIIECTBEHHO YMEHBINAETCS C  IPHJIOKEHHBIM
3P DEeKTUBHBIM HATIPSKEHUEM, IPHUYEM IIOCETHEE, €CJTU BEIOMPATDH ¢ HEKOTOPOU
CTEIIEHBIO TIATEILHOCTH, OOECIIeUrBAET IIOJIEPKAHNE HU3KOTO OCTATOYHOTO

paccerBaHMsA, KaK YKa3aHO CO CCBUIKOM Ha (ur. 9.
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dopmyJia U300 peTeHUus

1. Cioucroe aBTOMOOHIIBHOE OCTEKJIEHME, coziepKaree 1eHKy PDLC,
Ha KOTOPYIO IIOAACTCA JJICKTPOIIMTAHHE IIEPEMEHHBIM TOKOM C YAaCTOTOH MeHee
100 FI_’[, IIPYEM HAIIPDAXKEHHE H3MCHACTCA HE CHHYCOHMJAJIBHO, IIPHM 3TOM
MAaKCHMAaJIbHOE CPeTHEKBAIPATHIECKOE 3HAYEHUE «3hPEKTUBHOTO»

HATIPS>)KEHMA He IIPeBHIIIaeT 80 B 1 mpeAlIouTUTEILHO He IPEBHIIIAET 50 B.

2. OcTekseHye 10 II. 1, oTM4yawpIleecsa TeM, YTO HM3MEHEHUE

HAIPsKEHUA UMEET IIPIMOYTOJIBHBIN WK TPAIEEUATbHBIHN ITPOMIIIE.

3.  Ocrekienue 10 II. 2, OTJIMYAIOIeeCs TEM, 9TO
Cpe/IHEKBA/IDAaTUYUECKOEe 3HAUeHMe HAINpsUKEHUs He IIPpeBBINAaeT 55 B u

IIPpEeAIIOYTUTETIPHO HE IIPEBBIIACT 50 B.

4.  OcTerseHUE IO II. 2 WIH II. 3, OTJIMYAIOIIEeeCs TEM, UTO HACTOTA

paBHa He 6oJtee 50 I't1.

5.  OcrersieHue 1O II. 4, OTJIMYAIONIEECS TEM, UTO YACTOTA COCTABJISET

He MeHbITe 20 ['I1 ¥ TpeiToYTUTEIFHO HE MeHbIIe 25 I'11.

6. Ocrexknenve 1o JOO0MYy €3 HOPEABIAYIUX IIYHKTOB 2-—5,
OTJIMYAIONIEEeCsT TEM, YTO H3MEHEHHE HAIIPSKEHUs HMEET TpallelenIaIbHYTO

dbopmy co BpeMeHeM HapacTaHUs OT 0,5 J0 2 MC.

7. OcTeksieHHe 110 JI0O0OMY M3 TIPEABIAYINNX IIYHKTOB, OTJIMYAIOIIEECs
TEM, YTO OCTATOYHOE PACCEHBAHHE B AKTUBUPOBAHHOM COCTOSHUH COCTABJIAET HE
bosmee 5% w UOpenAnoOUTUTENILHO He Oosiee 3% JUIA  TeMIEpaTyphl, HeE

npeBbImanmel 50°C ¥ IpeAIIoUTUTEeIBFHO He IIpeBbimamei 60°C.

8. OcrekseHuwe 10 II. 7, OTJIMYAIOIIEECS TeM, YTO KOI(DPUIEHT
HAIPABJIEHHOTO IIPOITYCKAHUS CBETA B HEAKTUBHPOBAHHOM  COCTOSHUU

cocTapJIsieT He H6ostee 1% U IIpeIIIouTUTEIFHO He 6ostee 0,5%.
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9. OcreksieHre 1O II. 7, OTJIMYAKOIEECS TeM, YTO MOIHOCTE,
Tpebyemas JJIs MOJIydeHUs] aKTUBUPOBAHHOTO COCTOSHUSA, COCTABJIsAET He Oosee

10 Bt/m2 renku PDLC u nipeanouturessHO He 6ostee 5 BT/m2.
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