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(57) U300peTenne OTHOCHTCSA K Y31y OTHECTOHKOTO BAKYYMHOTO H30JISIMOHHOTO OCTEKIIEHHS, CONIEPIKAIIEMY:

1) Mo MeHblIeH Mepe OIUH BaKyyMHbIH H3OJSILIMOHHBIA OJOK OCTEKJICHHUS, COAEPIKAILIMA: a) TEePBYIO
cTeKIsIHHYI0 naHens GP1, mMeronryto BHyTPEHHIOIO HOBEPXHOCTh MAHENN W BHEIIHIOI ITOBEPXHOCTH
MaHEeNU, W BTOPYIO CTEKIsHHYyI0 naHenb GP2, uMeroniyro BHYTPEHHIOIO IOBEPXHOCTb MAHETU U
BHEIIHIOIO MOBEPXHOCTH MaHesu; b) Habop OTAENBHBIX MOJINOPOK, PACHONIOKEHHBIX MEXAY HEPBOi U
BTOPOH CTEKIITHHBIMHU NAHESMH, COXPAHSIOIINX PACCTOSHHE MEXIy MEepBOW M BTOPOW CTEKISHHBIMU
MaHEISIMHU; C) TEPMETHYHO COCIMHSIONICE YIUIOTHEHHE, YIUIOTHSIOIIEE PACCTOSHUE MEXTy INEpBOH M
BTOPOW CTEKJISIHHBIMH NMAHEISIMHU 110 MX TepuMerpy; d) BHyTpeHHUI 00beM V, 00pa30BaHHBIN TEpBOii
¥ BTOPOH CTEKJISIHHBIMH MAHEISAMH M 3aKpBITBI T€PMETUYHO COCIUHSIOIUM YIUIOTHEHUEM; IPHYEM B
HEM CO3J1aH BaKyyM ¢ aOCONOTHBIM AaBienneM Menee 0,1 MOap; ¥ mpu 5TOM BHYTPEHHHE TTOBEPXHOCTH
naHeseil oOpallleHbl K BHyTpeHHEMY 00beMy V; U i) 110 MeHbIIe Mepe OMH BCITyYUBAIOLIMICS OJIOK,
COZIEPXKAIINIA: CIION BCITyIHMBAIOIIETOCS MaTepHuaia; CTeKISHHyo nanens GPiu Bemy4nBaromerocs 61oka,
HaXOJSIYIOCS B KOHTAKTe CO CJI0EM BCIYUYHBAIOLIETOCS MAaTEpUaa; MpU 3TOM CIOH BCIYUYHBAIOIIETOCS
Marepuaia oOpalleH K OJHOW M3 BHEIIHUX IOBEPXHOCTEH HaHenel MepBOH WM BTOPOH CTEKJISHHOU
TIaHeIN ¥ JIMIICH OXBATHIBAIOIICH Iepu(epHitHON pacIiopKH MO UX EPUMETPY.

IV  ¢ST16CC0C
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OIHECTOMKOE BAKYYMHOE H30IIIIHOHHOE OCTEKJIEHUE

1. OBJACTh TEXHUKH, K KOTOPOM OTHOCHUTCS W30EPETEHUE

Hacrosimee wu3o0pereHHe OTHOCHTCS K OTHECTOHKOMY OCTEKJICHHIO C  YJIYYIIEHHBIMU

TCMJIOBbIMU XaPaKTEPUCTUKAMU.

2. IPEANOCBHIJIKH CO3TAHHNA U30OBPETEHUA

OrHecTolKHe OCTEKJIEHHsI XOPOIIO M3BECTHBI B JAHHOW OOJIACTH TEXHUKHU U MPOEKTHUPYIOTCS B
COOTBETCTBUH C YETKO ONPEACNCHHBIMH CHelM(UKALUIMY, BKIIOYAs TaKUEe CTaHIAPThI, Kak
eBponeiickue craHgaptel EN 1363-1 u 1364-1 nna cren wnu 1634-1 o aBepeil U OKOH.
Pazymeercs, 3T1 XapaKTepUCTUKUA HANPaBJICHbI HA CBOWCTBA OTHECTOHKOCTH, HO JOJDKHBI OBbITh
no0aByIeHbI AOTIOJHUTEbHbIE TEXHUYECKHE XapaKTEPUCTHKH I YAOBJIETBOPEHHS TPeOOBaHUH
MIOJIb30BATENEH W/MIIH PEKIMOB TIPOU3BOCTBA.

OnvH u3 crnocoboB CO3MaHMA OTHECTOMKOIO OCTEKJICHHS COCTOMT B TOM, 4TOOBI coOparth
HECKOJIBKO MaHeNed U3 CTEKOJI, Pa3[eJeHHBbIX CJIOsIMH BCIyYMBAIOLIHUXCSl MaTepuanosB. Bec u
TOJIIIMHA OTHECTOWKHUX OCTEKJIEHWH MOTYT OBITh OONBIIMMH B 3aBHCHMOCTH OT TpebyeMoro
YPOBHSI XapaKTEPUCTUK OTHECTOMKOCTH, ONPEAEISIFOLIErOo KOJUYeCTBO CTEKJISHHBIX MaHeNeld U
CJIoeB Bemy4uBarouierocss Marepuana. Cion BCIydHBaOIErocst MaTepraia Jale BCero COCTOST
U3 TUAPOCUIIMKATOB ILEJIOYHBIX METANJIOB. B KadecTBe ajbTepHATHUBBI MOKHO MCIIOJIB30BATh
OpraHvyeckue TUJpOreNnd, Kak OIMCaHO, Hampumep, B jAokymeHte WO02014190444.
BenyuuBarommecss  Marepuanbl  MMOJ  BO3JCHCTBHEM — TeIla  PAaCUIMPSIIOTCS,  o0pasys
HEMPO3PAaYHYIO IJIsl U3JY4YEHUs MEeHY, KOTOpas yAEP:KUBAET CTEKJISTHHbIE CTEHKHU Ha MECTE, Jaxe
€CJIM MOCJIeAHNE MO AEHCTBUEM TeIUIa Pa3pyLIatOTCs.

Hcnonb3oBanue TIUAPOCUIMKATOB INEJOYHBIX METAUIOB B IMPOU3BOACTBE OTHECTOHKHX
OCTEKJICHHH B OCHOBHOM OCYILIECTBJISIETCS] COTJIACHO ABYM Pa3IMYHBIM CIIOCO0aM.

B mepBom crnocoOe, M3BECTHOM KaK «IPOLIECC CYIIKH», CJIOH BCIYYHMBAOLIETOCs Marephana
MOJIy4ar0T HAaHECEHHEM pPacTBOPOB 3TUX CUJIMKATOB HA CTEKJSIHHYHO MaHENb U MPOBEAEHUEM
OoJjiee WM MeHee MPOAOJDKUTEIBHOTO 3Tana CyIIKU A0 MOJyYeHHUs! TBepAoro ciost. Heckombpko
CJIOEB Y3JIOB/CTEKJIIHHBIX TAHENeH MOTryT OBITh COEAWHEHBI OPYr C APYrOM IJIsl MOJYYEeHUs
uszienuii ¢ TpeOyeMbIMU XapaKTePUCTHKAMU OTHeCTOWKOCTH. locnmenHuii oOpa3oBaHHBIN CJION
CUJIMKATa MOKPBIBAIOT 3aKJIOUNTEIBHON CTEKISTHHON NaHENbIO.

Bropoii cnocoO, M3BECTHBIN Kak «MpOLECC OTJIMBKU HAa MECTE», OTHOCHUTCS K NMPOAYKTaM, B

KOTOPBIX CUJIMKATHBIN PacTBOP MOIU(PHUIUPYIOT MyTEM NOOABJICHHUS MTPOAYKTOB, OMPEAEIIEeMbIX
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KaK «OTBEPOUTENN», «CIIMBAIOLINE BELIECTBA» WM eule KakuM-ndo obpasom. Taxue
CHOCOOHOCTH OOBIYHO OTHOCSTCS K MPOAYKTaM, KOTOpPbIE CIIOCOOCTBYIOT TIelie00pa3oBaHHIO
CHWJIMKATHOTO pacTBopa. MX TIIaTeNbHO BBIOMpPAIOT, 4YTOOBI TMOCHE UX JO00aBIEHHS K
CHUJIMKaTHOMY PacTBOpPY IMOCJEIHUMN, OCTaBJIEHHBIM B IOKOE, CAMONPOU3BOJILHO 3aTBEpPAEBal B
TE€YEHHE OTHOCUTENIbHO KOPOTKOTO BPeMEHHU 0e3 HeOOXOIUMOCTH MPOBEIACHUS 3TAIa CYIIKH.
JUisl 5TUX MPOIYKTOB mepen 0Opa30BaHUEM Ielisi pacCTBOP U €ro BO3MOJKHBIE TOOABKH 3aJIUBAIOT
B IOJIOCTh MEXIY JBYMs CTEKJISHHbIMU MaHedsIMU. CTeKJsHHblE MaHeNu COEAUHSAIOT IO
nepudeprun pacropkoi, KOTopasi yIep:KUBaeT MX Ha PAcCTOSHUU APYr OT ApPyra M BMeECTE C
IBYMSl CTEKJISTHHBIMH TaHENsIMH 00pa3yeT TI'epMETHYHYI0 IMOJIOCTb, B KOTOPYIO 3aJUBAIOT
pactBop. OrHecToiiKME OCTEKJIEHHs, [MOJY4YeHHBIE [0 BTOPOMY CIIOCOOy, cOaepkar
nepudepruiHyIO pacropKy, OXBATHIBAIOIIYIO BCITYYUBAOIIUNACS CJIOMH.

B u3nenusx, MOSy4EeHHBIX MO MEPBOMY CMOCOOy, CIOH BCIYYMBAIOIIETOCS MarepHaja JIUIIEH
OXBaThIBAIOLIEH meprupepuiHON pachopKu MO ero mnepumerpy. JpyruMu cioBamu, CIOH
BCITyYHBAIOIErOCsl MaTepuana JOXOAUT A0 KpaeB CTEKJIsAHHbIX naHened. Hamportus, mpouecc
OTJIUBKM Ha MECTE IMPEINojaraeT Haln4ie TakoH nepudepuiftHON pacropKy, U, CIEIOBATEIbHO,
CJION BCIYYMBAIOLIErOCsl MaTeprala He JOXOIUT A0 KPaeB CTEKJISHHBIX MaHeseH.

B Hactosmee Bpems, 4TOObI pearupoBaTh Ha H3MEHEHHE KJIMMAaTa, TEKyIlas PhIHOYHAS
TEHIEHLUsS 3aKJII0YaeTcs B MOBBILIEHUU TEIUIOBBIX XapaKTEPUCTUK 3AaHMM, BaKHOM YacTbIO
KOTOPBIX sIBJIA€TCSl OcTekieHne. ClenoBaTeNbHO, CYIIECTBYET NOTPEOHOCTh B pa3padoTke
OTHECTOMKHNX OCTEKJIEHUH, IeMOHCTPUPYIOLIUX yIIyUllleHHbIEe TEIIOBbIE XapaKTePUCTHKU.
OnHMM U3 pelIeHH MOBBIIIEHUS TEMIOBBIX XapaKTEePUCTUK OTHECTONKOTO OCTEKJIEHUSI SIBJISETCS
BKJIFOUEHUE OTHECTONKOrO OCTEKJEeHHs] B CHUCTeMy JBOHHOro ocrtekyeHus. OJHAKO Takue
CHCTEMBI BBI3BIBAIOT PSIIl TEXHHUECKUX MPOOIIEM.

ITepBast mpobnema Mpu MPOEKTUPOBAHHH OTHECTOWKOTO OCTEKJICHHS] B JIBOMHOM OCTEKJICHUH
3aKJIFOYAETCS B TOM, YTO 3TO elle OOoJblle YBETMYHUBAET OOIIYIO TOJIIHWHY M BEC OCTEKJICHMS.
ITosTOMy CTaHOBUTCS elile CIoKHee 00padaThIBaTh U OOPAMIISITH 3TO OCTEKJICHHE.

Bonee TOro, KOHCTPYKIHSI OTHECTOMKOIO IBOMHOTO OCTEKJIEHUS IO OIpENeNeHHI0 TpeOyeT
UCTIOJIb30BaHUsT  Nepu(epuiiHOi  pacropku JOBOHHOrO octekjieHus. OmHAKO OOBIUHBIE
nepudepuiiHple PAacIoOpKU IBOWHOTO OCTEKJICHHS HE SBJSIFOTCS MPENNOYTHTEIbHBIMH B
OTHECTOMKUX MPHMEHEHHsX, The TpeOYIOTCs CHenHajbHbIE PACIOPKH, KOTOPbIE IOJLKHBIM
00pa3oM MPOTHUBOCTOST YCJIOBHUSIM IOKapa, HAMpPUMEP pPACMOpPKH M3 HEPIKaBEHOIEeH CTaiu.
Takue pacrnopku AEMOHCTPUPYIOT IUIOXYHO TEIUIOW3OJISILMIO U, CIEA0BATEIbHO, CYLIECTBEHHO

CHIDKAIOT O0IIHe TEIUIOBBIE XapaKTEPUCTUKH OKHA.



10

15

20

25

30

Bbriio 0OHapy:keHO, YTO MPEOyCMOTPEHHE B NMPOEKTE OTHECTOHKOrO OCTEKJIEHUS B ABOHHOM
OCTEKJICHMH MOXKET He OOeCne4YnTb HEOOXOMUMYIO TEIUIO3AIIHUTY CJIOSI BCIYYHBAOLIETOCS
Mmarepuana, OCOOEHHO TPU BBICOKOH TeMmImeparype, KOIr/a ONTHYECKHE CBOWCTBA MOTYT
U3MEHSTHCS [IPU CTAPEHUH.

Jpyroii mpobneMon SBIsIeTCs YyBCTBUTENBHOCTD K BJIare THAPOCHIIMKATOB IEJIOYHBIX METAJLIOB.
Ecnn nuueBble CTOPOHBI CIIOEB BCIYYMBAIOLIErocs MaTepuala 3allullleHbl CTEKJISHHbIMU
MAHEJSIMH, UX Kpasi JOJDKHBI OBITh 3alUINEHBl BO M30€KaHNe MOTJIOMEHUsST aTMOC(hEPHOH BiIaru
U U3MEHEHUs] NPO3pavyHOCTH cios. [[nsi OrHeCTONKHMX OCTEKJIEHMH, MOJy4YeHHBbIX B Ipoliecce
OTJIUBKM Ha MECTe, 3Ta 3amura odecrieuyuBaercs nepudepuitHON pacrmopKol, OXBaTHIBAIOLIEH
cnoii. HampoTuB, OrHECTOWKHE OCTEKJIEHMs, IOJyYeHHbIE B IPOLECCE CYIIKH, OCOOEHHO
YyBCTBUTEJbHBI K 3TOH TeXHU4ECKOH npodieme. OOBIMHO UCTIONB3YIOTCS TOHKHE ATFOMUHHEBBIE
MIOJIOCHI, KOTOpBIE 3alMINAIOT Kpas CJIOEB OT KOHTakTa € arMoc(epoill W NPemnsTCTBYIOT
IIPOHUKHOBEHHUIO BJIATd. JTU KJIEWKHE MOJIOCHl UMEIOT TOT HEAOCTATOK, YTO OHU OTHOCUTEIBHO
xpynkue. OHU MOTYT OBITh MOBPEXKIEHBI NMPH OOPAINEHHUH C OCTEKJICHHEM, NIPH €ro XpaHEeHUH
WIM TOCHEAYIOIIeM HCIONb30BaHUM. IIpu OTphIBE MM YaCTUYHOM OTpPbIBE OHHU HE MOTYT
a/IeKBaTHO BBINIOJHATL CBOIO POJIb, YTO MPHUBOAUT K MOTEpPE 3AIUMTHI CJIOsI BCIyYHBAOLIErOCs
MarepHuaia ¥ IMOsIBJIEHHIO CO BPeMEHeM Ne(eKTOB B BHAE MOMYTHEHUS KPaeB OCTEKJICHUS. JTH
nedexkTbl 0COOEHHO BBI3BIBAIOT TPYIHOCTH, KOTAA OTHECTOMKHE OCTEKJIEHHUsS! JOJDKHBI OBITH
BKJIFOUEHbl B CHCTEMY JBOHHOIO OCTeKJeHUs. JeMCTBUTENBHO, MPOLECC U3TOTOBJICHUS
JBOMHOIO OCTEKJIEHUs BKJIIOYAeT 3Tall MPOMBIBKH B IIPOMBIBHOM MalllHE, BO BpPeMsl KOTOPOIO
OTHECTOMKOE OCTEKJICHHE HAaXOIUTCSI B KOHTAaKTe C OOJBIIMM KOJWYeCTBOM Boabl. Ilpu
MOBPEKACHUM  3AIUTHBIX [OJIOC YacThb CJIOA BCIYYMBAIOIIEroCs MaTepuaja MOXKET
pacTBOPUTBECS B BOJE, YTO MpHUBENET K IMOpYe CJIOsl MO KpasM U 3arps3HEHUIO NMPOMbBIBHOM
MAIINHBbI.

C npyroii CTOpPOHBI, BaKyyMHbIH H3OJSIUOHHBIN Ojiok ocrekneHus (VIG) — 3to HoBeifmas
TEXHOJIOTHSl Ha PbIHKE OKOH C BBICOKHMH H3OJISILIMOHHBIMHU CBoOiicTBamMH. bioku BakyymMHOro
U30JIIUOHHOTO OCTEKJICHUS PEKOMEHIYIOTCS U3-32 MX BBICOKOA(P(PEKTHBHON TETJIOU3OJIALIUY.
brnok VIG 00BIYHO COCTOMT MO MEHBILIEH Mepe W3 ABYX CTEKJISIHHBIX IMaHeNeH, pa3felieHHbIX
BHYTPEHHUM IPOCTPAHCTBOM, B KOTOPOM co3AaH BakyyM. Kak mnpaBuio, Ans NOCTHXKEHUs
BbICOKO3((hekTrBHON Teruom3oysiuun (kodpdunment Termonepenaun U cocraBiasier U<1,2
B1/M2K) abcomnroTHOE nmaBieHue BHyTpU OJIOKa OCTekJIeHHs] 0ObdHO cocTtasisier 0,1 mOap umu
MeHblIe, U, KaK MPaBUJIO, 1O MEHbLIEH Mepe OfHa W3 ABYX CTEKJSIHHBIX MaHesel MOKphITa

HU3KOOMHUCCHUOHHBIM CJIOCM. I[.]'ISI MOJIYICHH TaKOro MOaBJICHHUA BHYTpPU OJIOKa OCTEKJIEHUs
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repMETUYHO COEAMHSIOLIEE YINIOTHEHUE Pa3MeEIlaroT Ha nepudeprn IBYX CTEKISIHHBIX MaHeNe,
U BHYTpH OJIOKa OCTEKJICHHUS C MMOMOIIBI0 HACOCA CO3MAI0T BakyyM. UToOB! OJIOK OCTEKIICHHS HE
MPOTHYJICS MOJ aTMOC(HEPHBIM AaBIEHHEM (U3-3a Pa3HHULBI JaBJICHUI BHYTPU U CHAPYKH OJIOKa
OCTEKJICHHST), MEXKTy IBYMS CTCKJITHHBIMH NTAHEIJSIMHU YCTAHABJIUBAIOT OTENbHBIE TIOATIOPKH.

5 Bwmecre ¢ TeM MO-NIpEeXHEMY CYLIECTBYET IOTPEOHOCTP B OOECMEYEHWH OTHECTOMKOIo
OCTEKJICHUs1, IEMOHCTPUPYIOLIErO OYEHb BBICOKHE TEIIOBBIE XapaKTEPUCTUKH, HE AOMYCKasl IIPH

3TOM TEXHHUYECKUX MPOOIIeM TBOIHOTO OCTEKJICHUSI.

3. CYIMHOCTD U3OBPETEHNUA

10 B cBs3u ¢ 3TUM Ipenjiaraercsi OrHECTOMKUN y3€Jl BAKYYMHOTO H3OJISIMOHHOIO OCTEKJIEHUS,
COoAep KaLIU:
1.  mo MeHbIIeH Mepe OAWH BAaKYyMHbIH M3OJSIIMOHHBIA OJIOK OCTEKJICHUS,
COoAep KaLIU:
a. TepByHO CTeKIAHHYK naHenb GP1, umeromyro BHYTPEHHIOIO IMOBEPXHOCTb
15 MAHEIU W BHEUIHIOK MOBEPXHOCTb MAHENIW, U BTOPYIO CTEKJISHHYIO NaHEIb
GP2, wumermyl0 BHYTPEHHIOK TIOBEPXHOCTb TMaHEIM U  BHEIIHION
MOBEPXHOCTD MAHENH,;
b. HaOOp OTHENbHBIX MOANOPOK, PACIOJIOKEHHBIX MEXAY NEePBOH W BTOPOM
CTEKJISTHHBIMHM IAHEJSIMH, COXPAHSIOUIUX pPACCTOSTHUE MEXIy MEepBOH M
20 BTOPOU CTEKJISTHHBIMU MAHENSIMY,
C. TEePMETUYHO COEIUHSAIOLIEE YIJIOTHEHHUE, YIUIOTHAIOLIEE PACCTOSHUE MEXKITY
MepBON U BTOPOH CTEKJITHHBIMU MAHESIMU [0 UX NEPUMETPY,
d. BHyTpeHHmii oObeM V, 0Opa3OBaHHBIH MEPBOM M BTOPOH CTEKJISTHHBIMU
MAHESIMH U 3aKPBITbIA T€PMETHYHO COEAUHSIOIUM YIUIOTHEHUEM, IPUYEM B
25 HEM CO3J1aH BaKyyM ¢ abCONOTHBIM naBieHneM Mernee 0,1 mOap; u mpu 3ToM
BHYTPEHHUE IMOBEPXHOCTH MaHesel oOpaleHbl K BHyTpeHHeMY 00beMy V; u
il. 1O MeHbIIeH Mepe OAMH BCIYYUBAIOIIUICS OJOK, COmep KaLHii:
—  CJIOM BCIyYHBAKOLIErOCsl MaTepHUana;
- crexisHHy0 na”enb GPiu BcnmydmBaromerocs 0J0Ka, HAXOMAIIYIOCS B KOHTAKTe
30 CO CJIOE€M BCIYYMBAKOILETOCs MaTepuaia,;
OpU 3TOM CJIOH BCHYYMBAIOLIETOCS Marepuaja oOpaiieH K OJHOW W3 BHELIHUX
MOBEPXHOCTEH TMaHejJeld TMepBOH WIM BTOPOM CTEKJISHHOW MAaHEIW W JIMLIEH

OXBaTBIBAIOLIEH NeprupepUHHON PACTIOPKU IO UX IEPUMETPY.
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Hacrosmee nzobperenne Takyke OTHOCHTCSI K OTHECTOHKOMY BaKYYMHOMY HU30JISIIMOHHOMY Y31,
NpUYeM CJIOH BCIyYHBAIOIIETOCs MaTepHalia MoIydaroT CIIOCOOOM, BKITFOYAFOIIUM 3TaITbL:

- IPUTOTOBJIEHUS PAaCcTBOpAa-MpealIeCTBEHHUKA BCIyYHBAIOLIErocsi MaTepraa,

— HaHEeCeHWs  pacTBOpa-NMpEeALIEeCTBEHHUKA  BCIyYMBAIOIIErocss MaTepuaja Ha
CTEKJSIHHYKO ~ [aHelb  OrHECTOMKOro  BaKyyMHOIO  M3OJIILIMOHHOTO Y313,
PAcCIOJIOKEHHYIO B TOPU30HTAIbHOM MOJIOKEHUH,

— CYIIKH pacTBOpa-NMpEeAIIECTBEHHUKA BCIYYHBAIOLIErOCs Marepraia ¢ oOpa3oBaHHEM
CJIOsl BCIyUMBAIOIIErocsl MaTepuana, y KOTOpPOro IepBas CTOPOHAa KOHTAKTHPYET ¢

YKa3aHHOM CTEKJITHHON MAHEJbIO.

4. KPATKOE OINMCAHUE IN'°PAOUYECKHUX MATEPHAJIOB

Ha ¢wmr. 1 nokasan Buj B NIONEPEYHOM Pa3pe3e OTHECTOMKOIO BAKYYMHOIO M30JIILIMOHHOIO y3J1a
COIJIACHO OJHOMY BApHAHTY OCYIIECTBJICHHS HACTOSIIEr0 M300pETEeHUs], COAEPKALIero OAWUH
BAKyYMHBIN U30JIILIUOHHBIN OJIOK OCTEKJICHHS U OMH BCITYYHBAFOIIUNCS OJIOK.

Ha ¢wur. 2 nokasan Buj B IONEPEYHOM Pa3pe3e OTHECTOMKOIO BAKYYMHOTIO M30JIILIMOHHOIO y3J1a
COIJIACHO elle OJHOMY BAapUaHTy OCYLIECTBJICHHS HACTOALIETO H300PETEeHHUs], COJep:Kallero
OIMH BAaKYYMHBIH M30JSIMMOHHBIA OJIOK OCTEKJICHHS M BCIYYHBAIOIIUNCS OJOK € KaXKIou
CTOPOHBI BAKYYMHOTO H30JIILIMOHHOTO OJIOKA OCTEKJIEHNUS.

Ha ¢mr. 3 nokasan Buj B NONEPEYHOM Pa3pe3e OTHECTOMKOrO BAKYYMHOIO M30JILIMOHHOIO y3J1a
COIJIACHO OJHOMY BApHAHTY OCYIIECTBJICHHS HACTOSIIEr0 M300pETEeHUs], COAEPKALIero OAWUH
BAKyYMHBIH H30JSILMOHHBIN OJIOK OCTEKJIEHHMs] U OAWH BCIyYHBAOIIHMICSA OJOK, 10OaBIEHHBIH
MOCPENCTBOM  JOMOJHUTENBHOW  CTEKJSSHHOW  MAHENIW, HACJOCHHOW HAa  BAaKyyMHBIH
U30JIILUOHHBINA OJIOK OCTEKJICHHSI.

Ha ¢wur. 4 nokasan Buj B IONEPEYHOM Pa3pe3e OTHECTOMKOIO BAKYYMHOTIO M30JIILIMOHHOIO y3J1a
COIJIACHO OJHOMY BApHAHTY OCYIIECTBJICHHS HACTOSINEr0 M300pEeTEeHUs], COAEPKALIero OAWH
BAKYYMHBIA H30JILMOHHBIA OJIOK OCTEKJIEHHS W JABa BCIYYMBAIOIIMXCS OJOKA, KKABIA M3
KOTOPBIX A00aBJIEH IOCPEACTBOM JIOTIOJIHUTENPHONH CTEKJISTHHON TIaHeH, HACJIOCHHOH Ha
BAKyYMHBIN U30JIALIHOHHBINA OJIOK OCTEKJICHHSL.

Ha ¢ur. S nokasan BuI B pa3pe3e OrHECTOMKOrO BAKYYMHOIO H3OJIILIMOHHOTO y3ja COIJIACHO
OJTHOMY BapHaHTy OCYIIECTBJICHHS HACTOSIIEro W300pETEeHUs], COIEprKaIlero OJUH BaKyyMHBIN
U30JIILIMOHHBINA OJIOK OCTEKJICHHUS U JBa BCIyYUBAIOMINXCS OJIOKA, OAMH BCITYYHBAIOIIUICS ONIOK

no0aByieH HEMOCPEACTBEHHO K BAKYYMHOMY H3OJMPYIOIIEMY OCTEKJICHHUIO, a APYrod nobaBiieH
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MOCPENCTBOM  JOMOJHUTENBHOW  CTEKJSSHHOW  MAHENIW, HACJOCHHOW HAa  BAaKyyMHBIH
U30JIILUOHHBINA OJIOK OCTEKJICHHSI.

Ha ¢wur. 6 nmokasan Buj B NONEPEYHOM Pa3pe3e OTHECTONKOrO BAKYYMHOTO M30JIALIMOHHOIO y3J1a
COIJIACHO OJHOMY BApHAHTY OCYIIECTBJICHHS HACTOSINEr0 H300pEeTeHUs], COAEPKALIero OAWUH
BAKyYMHBIH M30JSILIMOHHBIA OJIOK OCTEKJICHMs M [[Ba BCIYYMBAIOLIUXCS OJIOKa, KOTOpble 00a
n00aBJIEHBI C OMHON CTOPOHBI BAKYYMHOTO H30JISILIMOHHOTO OJIOKA OCTEKJICHUSL.

Ha ¢mr. 7 nokasan Buj B NONEPEYHOM Pa3pe3e OTHECTOMKOrO BAKYYMHOIO M30JILIMOHHOIO y3J1a
COIJIACHO OJHOMY BAapUAHTY OCYIIECTBJIEHHs HACTOSINEr0 H300pETEeHUs], COIEepKAaIIero IBa
BAKyYMHOTO H3OJSILIMOHHOTO OJIOKA OCTEKJICHHUS, OXBATBIBAIOIIMX CJIOH BCIYYHBAIOLIETOCS

MarepHaia.

4. NOJAPOBHOE OITMCAHHUE NM3OBPETEHWUA

Hacrosimee m3oOpereHHe OTHOCHUTCS K «Yy3Jy OTHECTOHKOTrO BaKyyMHOI'O H3OJISILIMOHHOTO
ocrekiieHns». Takoil oObekr nanee mMenyercss B menoMm kak «FR-VIG». On copepxur
BaKyyYMHBIH W3OJIALIMOHHBIA OJIOK OCTEKJIeHWs, aajiee uMeHyembiii kak «VIG», u oamH win
HECKOJIbKO BCITYUHBAIOIIUXCS OJIOKOB, Jajiee MIMEHYEMBIX B paBHOH crerneHu kak «1Uy.

Lenpto HacTosAmero H300pETEHUs SIBIACTCS CO3JaHHE OTHECTOMKOIO OCTEKJICHHUS, KOTOpOe
JEMOHCTPUPYET yJyullleHHble TEIIOBblE XapaKTePUCTUKU NPU MUHUMAJIbLHOM BECE U TOJIIUHE,
SIBJIIETCS yCTONHYMBBIM C TEUEHHEM BPEMEHH M MOXKET NMPOU3BOAUTHCS S3KOHOMHYHBIM CIIOCOO0M,;
B YaCTHOCTH, 3a CUET MPEeAOTBpalleHUs] pa3pyLIeHUsl KpaeB CJI0sl BCIyYUBAIOLIErocs MaTepuasa
IIPU KOHTAKTEe C BOJOW B MPOLIECCE MPOU3BOCTBA.

Heoxxunanno Obuto oOHapyxkeHo, uto FR-VIG cormacHo HacrosmeMy H300pETEHHIO
JEMOHCTPUPYET IPEBOCXOJHbIE TEIJIOBblE XapaKTePUCTHKH, HE JONycKas TMpH OSTOM
TEXHUUYECKHUX HEJAOCTATKOB CHUCTEMbl JBOWHOTO OCTEKJIEHHS WM HETaTUBHOTO BO3JEHCTBUS
JTama TPOMBIBKM B TIpolecce JABOHHOro ocrekyeHus. OHO oOecreuuBaer yJydIEHHYIO
TEIUIO3AIINUTY CJIOST BCIYYMBAOLIETOCs Marephaia, OCOOEHHO TNPHU BBICOKUX TEMIIEpaTypax,
KOTZla M3BECTHO, 4YTO OINTHYECKHE CBOICTBA CKJIOHHBI K W3MEHEHHIO IpPU CTapeHuu. ITO
NO3BOJIsIeT M30€XKaTh MOTEPH TETUIOBBIX XaPAKTEPUCTUK HM3-3a IUIOXOH padoTsl mepudepuiHoN
pacrlopky JBOMHOIO OCTEKJIEHHUs, KOIJa HCIOJb3YIOTCS MeTAUIMUeCKUe pachopku. ITo
MO3BOJISIET M30€KaTh MOBPEXKIEHHs CJIOS BCIYYMBAOLIETOCS MaTepualia 3a CYeT HCKIIIOUYSHHS
STamna MPOMBIBKH, KOTOPBIN SIBJSIETCSl YAaCThIO IpOLiecca U3TOTOBJIEHUS JTBOIHOIO OCTEKJIEHUS.
Kpome Toro, Omaromapsi 3Ha4uTeIbHOMY yMeHbIneHHO Toimubuel FR-VIG mpoucxomut

CYIIECTBEHHOE CHIKEHHE ero Beca M objerdeHue oOpabOTKH, CYIIECTBEHHOE YMEHbIIEHHUE
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rabapuTOB pambl, BCEe 3TO OOECIeYMBaeT CYIIECTBEHHYIO SKOHOMHIO cpencts. Kpome toro, B
HEKOTOPBIX KOHKPETHBIX MPUMEHEHHSIX C OYeHb BBICOKUMH TOKA3aTENSIMUA OTHECTOMKOCTH W/WJH
BBICOKUMH TETUIOBBIMH XapaKTEPUCTUKAMH B HACTOSIIEE BPEMsI HE CYIIECTBYET COBMECTHUMBIX
pam. Takum oOpas3oM, HacTosiiee M300pETeHHE MpearaeT TEXHUIECKOe PELISHHE U TaKhX
cneunpuyeckux FR-VIG. Kpome Toro, muprHa mmyHTa COOTBETCTBYIOIIEH paMbl MOXKET ObIThH
AHAJIOTUYHBIM O0pa3oM yMEHBIIEHA H, CIIEOBATENIbHO, 3TO YJy4YIIAeT YIAepKUBAHHE W
COXPaHEHHE LIEJIOCTHOCTH y3J1a OCTEKJIEHHs! IPU BO3JEHCTBUN ONTACHOCTH BO3TOPAHUSI.
CrexstHHbIE TAHENH, TTIOAXOISIINE ISl HACTOALIEr0 N300PETeHNs, MOTYT OBITh JIFOOOTO THIIA,
HaIpUMep, TEPMOIOJHMPOBAHHBIMH CTEKJITHHBIMH TTAHESIMH WIIH, B KAYECTBE aJIbTEPHATHBBI,
JUTBIMH WM TSHYTBIMH CTEKJITHHBIMH MAHENISIMU, U MOTYT OBITh BBIOPAaHBI M3 YHCIIA BCEX
TEXHOJIOTUH MPOU3BOCTBA CTEKJIA, TAKUX KaK: MPO3PAYHOE TEPMOTIOIHMPOBAHHOE CTEKIIO,
CBEPXIPO3PAYHOE HITH LIBETHOE CTEKJIO, (HACTHYHO) MaTHPOBAHHOE KUCIOTOH UM (YACTHYHO)
MOJIBEPTHYTOE NECKOCTPYHHOI 00padoTke cTekIo U ux KoMOMHAUNU. CTEKIIO MOKET
NPEACTaBIATh COOOH HATPHUEBO-U3BECTKOBO-CHIIMKATHOE CTEKIIO, ATFOMOCHIIMKATHOE CTEKIIO,
OecIienoyHoe CTEeKII0, OOPOCHIIMKATHOE CTEKIIO U T. . OHO MOJKET MPEACTaBISTh COOOH JIHUCT
NPO3PavHOro, CBEPXITPO3PAUHOrO CTEKJIA, CTEKJIA C HU3KHM COIEPIKaHHUEM JKEeJe3a WM LIBETHOTO
crekisia. [IpennouTuTeNnbHO CTeKIISIHHBIE TTAHEJH COTJIACHO HACTOSIIIEMY H300PETEHHIO
U3TOTOBJIEHBI U3 H3BECTKOBO-HATPUEBOTO CTEKIIA WIIM U3 AJIFOMOCHIMKATHOTO CTEKIIA.
Heorpaan4uBaromumu nmpuMepaMu CTEKIISTHHBIX MaHenel sBisirores Planibel® Clear, Linea
Azzura®, Dragontrail®, Tirex®, Falcon®, Clearvision®, Clearlite®.

CrexisiHHbIE TIAHETM MOTYT OBITh 1O MEHBIIEH Mepe YaCTUYHO MOKPBITHL [lox 4acTHYHBIM
MOKPBITHEM NMOAPA3YMEBAETCs, YTO MO MEHBIIEH Mepe 4acTb 10 MEHbIIEH Mepe ONHOW U3 uX
MOBEPXHOCTEH MOXKET OBbITh IMOKPBITA JIOOBIM MOIXOAALIUM IOKPBITHEM B 3aBUCHMOCTH OT
notpeOHOCTEH, TakUM Kak, HalpuMep, HHU3KO3MHUCCHOHHOE TMOKPBITHE, COJHIE3ALINTHOE
MOKPBITHE, 3Majlb WIN J0Oble UX KOMOMHAIMU. B 4acTHOM ciydae, KOTJa MOKPBITHE NOJDKHO
HAXOJUTBCS B KOHTAKTE CO CJIOEM BCIYYHBAIOIIErOCs MaTepualia, MOAXOISIIUMH TOKPBITHSIMHE
SIBJIIIOTCSL  TIOKPBITHSI, COBMECTHMbIE CO CIIOEM BCIYYHBAIOLIETOCS MaTepualia, Hampumep,
COBMECTHMbBIE C CHJIBHOIIEIOYHBIM XapakTepOM KOMITO3ULMHA T'HIPOCHIIMKATA IIEJIOYHOTO
MeTaa.

MO3KHO HCIONIB30BATh TEPMUYECKH OOpaOOTAHHBIE WM XMMHYECKH 3aKaJEHHBbIE CTEKJISTHHBIC
na"enu. Tepmudyeckun oOpaOOTaHHAsl CTEKJSHHAs IMaHENb MOXET OBITh MOABEPrHYTA JIHOOOM
TepMu4eckoi 00paboTke, M3BECTHOW CHEHANMCTY B JAHHOW OOJNACTH TEXHUKH, TAaKOW Kak

TepMuyeckoe yrnpouHeHue (B coorBerctBuu ¢ EN 1863-1:2011), Tepmuueckas 3akanka (B
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cootBercTtBuU ¢ EN 12150-2:2015) wnn TepMmuueckas 3aKajka W BbIIEPIKKa Ul IPOTPEBaHHUS
(cormacuo EN 14179-2:2005). CrexnsHHas aHeb, TEPMUUIECKH 00paboTaHHAst B COOTBETCTBUH
C 5TUMH CTaHAApPTaMHU, TPUTOJHA B KadecTBe O€30MacHOTO CTeKJa. XUMHUECKas 3aKajKa
0COOEHHO MOJXOAUT JJIsl TOHKUX CTEKJITHHBIX MaHEJeH.

VY3en OrHeCTOMKOro BaKyyMHOTO OCTEKJIEHHUS! COTJIACHO HM300PETEHHIO CONEPIKUT BAaKYyMHBIH
U30JIILMOHHBIN 050K ocTekieHus: VIG, KOTOpbIi COmep KUT NMEPBYIO CTEKISTHHYIO naHenb GP1 u
BTOPYIO CTeKJsIHHYIO naHenb GP2, koTopble pasHeceHbl APyr OT Jpyra ¢ MOMOINBIO Habopa
OTJIENbHBIX MOANOPOK, FEPMETHUECKN COSTUHSOIee YINIOTHEHHE U BHYTpeHHUI o0beM. Habop
OTIEJIbHBIX MOANOPOK VYAEPKUBAET YKa3aHHbIE CTEKJSHHblE IIaHENH Ha OIpeneJeHHOM
PAaCCTOSIHMU ZIPYr OT Ipyra. JTO PacCTOsIHUE OOBIMHO HAXOOUTCS B Iuama3oHe OT S50 MKM /0
1000 mMxMm, npeanouTutenbHo oT S0 MkM 10 500 MKkM 1 Goiee MPennouTUTEIBHO OT SO MKM /10
150 mxM. Mexay yka3aHHBIMH CTEKJSIHHBIMH TaHEISIMH BHYTPEHHHH 00BbeM V, B KOTOPOM
CYIIECTBYET BakyyM C aOcomoTHbIM naBieHueM wmenee 0,1 wmOap, 3aKkpbIT TepMETHYHO
COCIMHSIOIUM YIUIOTHEHHEM, Pa3MELICHHBIM N0 nepudeprn CTEeKJISHHBIX IMaHelneld BOKPYT
YKa3aHHOT'O BHYTPEHHEr0 MPOCTPAHCTBA.

Kaxnas u3 nepBoil 1 BTOPOU CTEKJITHHBIX MaHEIEH UMeET BHYTPEHHIOK MOBEPXHOCTh NAHEIN U
BHEIIHIOK TOBEPXHOCTh MaHenu. Kaxknmas BHYTPEHHss MOBEPXHOCTh MAHENU OOpalieHa K
BHyTpeHHeMy 00bemMy V. B omHOM BapuaHTe OCYIIECTBJICHHUS TOJIIHWHA TEPBON CTEKISTHHOM
naHenu Z1 uaeHTUYHA TONIUHE BTOPOU CTeKIsTHHON naHenu Z2 (Z1 = Z2). B apyrom BapuaHnte
OCYINECTBJICHUS] TOJIIIMHA TEPBOUN CTEKJISTHHON maHenu Z1 OoNblle WM MEHBIIE TOJIIUHBI
BTOPOH CTeKJSIHHON maHenu Z2 (Z1 > Z2 wmm Z1 < Z2). TomuuHa nepBOd W/WIM BTOPOH
CTEKJITHHBIX manener Z1, Z2 6noka VIG o0br4HO paBHa win npesbimaet 2 MM (Z1, Z2 > 2 mm),
NPEANOYTUTENBHO PaBHA WM mpeBblmaeT 3 MM, ( Z1, Z2 > 3 mM), Oojee IMpearnovTUTENBHO
paBHa wiu npeBbimaet 4 MM, (Z1, Z2 > 4 mm), OoJiee IPEArIOUTUTENBHO paBHA MITH MTPEBBIIIAET
6 MM (Z1, Z2 > 6 MmM). OOGBIYHO TOJIIMHA IEPBOI U BTOPOH CTEKIISIHHBIX IMaHENIeH COCTaBIIAET He
6oxnee 12 MM, npeamnoutuTensHO He Oonee 10 My, Gonee mpeanodTuTeNbHO He Ooee 8 MM.

VIG cormacHO HacTosmeMy HW300pPETeHHIO COAEPKUT HaOOp OTHAENBHBIX IOATOPOK,
pacrionoskeHHbIx Mexkay GP1 u GP2, uroOs1 nognepkuBate BHyTpeHHUH 00beM V. OTaenbHbIe
noanopku pacnojoxkensl Mexny GP1 u GP2, nognepxuBasi pacCTOSHIE MEXIy HUIMH U 00pasyst
MacCHUB, UMeroIui 1mar A, cocrapysromuid oT 10 MM 1o 100 Mm (10 mm < A < 100 mm). Tlon
1IaroM MoJpa3syMeBaeTcss MHTepBaj MEXJy OTHAENbHBIMH pacrnopkamu. B npeamnoutruresbHOM
BapHaHTe OCyllecTBIeHHs Iar coctaisieT or 20 MM 1o 80 mm (20 mm < A < 80 mm), Goree

npeanoyTuTenbHo oT 20 MM 1o 50 MM (20 MM < A < 50 mm). MaccuB OOBIYHO TPEACTABIISIET
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cOOOW peryisipHbli MacCHMB Ha OCHOBE PAaBHOCTOPOHHEW TpPEYroJbHOW, KBAJAPATHON WIIH
LIECTUYTOJIbHON CXEMBI, IPEANOUYTUTEIbHO HA OCHOBE KBaJPATHON CXEMBI.

OtnenbHble TMONNOPKH MOTYT HMMETh Pa3IUYHY0 (OpMY, TaKyl0 Kak LWJINHAPHYECKAs],
chepuueckas, HuTeBUAHAs, ¢opmMa TmecouHblx uacoB, C-oOpasHas, KkpecTooOpasHasi,
npusmarudeckas ¢Gopma... IlpeamodyrurenbHO HCHONMB30BaTh HEOOJBIIME MOINOPKH, T. €.
NOJTOPKH, UMERoINe OOy OBEPXHOCTh KOHTAKTA CO CTEKJITHHOW MaHEeNbio, 00pa30BaHHYIO
UX BHELIHEW OKPYKHOCTBIO, PaBHYIO WJIM MeHbIle 5 MM? NpPEANOYTUTENbHO PaBHYK WIH
MeHbIne 3 MM2, OoJiee IPEATIOUTUTENPHO PAaBHYIO WIIM MEHbIE 4eM 1 MM2 DTH 3HAYEeHUS MOTYT
00ecreunTh XOPOLIVIO MEXaHHYECKYI0 MPOYHOCTh, B TO K€ BPEMsl, OCTaBasCh SCTETHUYECKH
HecBsi3aHHBIMU.  OTHenbHbIE pPacropkd OOBIMHO BBIOJHEHBl W3 MaTepualia, HMEOLIEro
NPOYHOCTb, CIOCOOHYIO BBIAEPKUBATH JABJIEHHE, MPUJIATaeMOe MOBEPXHOCTSIMH CTEKJITHHBIX
naHene, CrnocoOHOrO  BBIIEP)KUBATH  BBICOKOTEMIIEPATYPHBIM  MPOLIECC, TaKOW  Kak
MPOKaJIMBaHHUE U OTBEP)KJEHUE NPU HArpeBaHWUHU, M HE3HAUMUTEJbHO BBIAEIAIOLIEro ras rocie
U3TOTOBJIEHUs] CTEKJISIHHONW mnaHenu. Takoll marepuan sIBJISETCS NPEANOYTUTENbHO TBEPIBbIM
METANJMYECKUM MaTepuanoM, KBapLEBbIM CTEKJIOM WM KepaMUYeCKUM MaTepualioM, B
YaCTHOCTH METAJUTMYECKHM MaTePHaJIOM, HAIIPUMED, JKEIe30M, BOJb(PPaMOM, HUKEIEM, XPOMOM,
TUTAHOM, MOJIMONEHOM, YIJIEPOAUCTON CTallbl0, XPOMOBOH CTajbi0, HUKEJEBOH CTaJbio,
HEpP KaBeroLIei CTaJIbIo, HUKEJIEBO-XPOMUCTOMN CTaJIbIo, MapraHueBoil CTaJIbIO,
XPOMOMAPTraHIEBOH CTabl0, XPOMOMOJHOACHOBOH CTANIBIO, KPEMHHICTOHN CTaJIbIO, HUXPOMOM,
JropajieM U T. I, UM KepaMUYeCKUM MaTepuajioM, HallpuMep, KOPYHAOM, OKCUJIOM aJIOMUHUS,
MYJUIMTOM, MarHe3uel, OKCUIOM UTTPUsl, HUTPUAOM aJTIOMUHUS, HUTPUAOM KPEMHMS U T. II.
Bryrpennnii ob6beM V, OrpaHWYEHHBIH MEXIOy CTEKJSIHHbIMH maHemssMu VIG, 3akpeIT
TePMETUYHO COCAMHSIOIUM VIUIOTHEHHEM, PACIOJOXKEHHbIM IO Tepu(pepun CTEKISTHHBIX
NaHeJe BOKPYr YKa3aHHOIO BHYTPEHHEro oObeMa. YKa3aHHOE TePMETHYHO COCAHMHSIOLIEe
YIUIOTHEHHUE SIBJISIETCS HENMPOHULIAEMBIM U TBepAbIM. TepMUH «HENPOHULIAEMBIH» B JaHHOM
JOKYMEHTE TIOHUMAETCsl KaK O3HAYaroIUH HEMPOHUIIAEMbIH AJIST BO3AyXa WJIH JIOOOTO IPyroro
rasa, IpUCYTCTBYIOLIEro B aTMoc(epe.

CylecTBYIOT pa3/nyHble TEXHOJOTMU MEPMETUYHO COEIUHSIOLIEro yIuloTHeHus. Ilepsrlil Tvn
yIUIOTHEHUs! (HauboJsiee pacipOCTPaHEHHBIN) SBISIETCS YINIOTHEHHEM Ha OCHOBE CTEKJISTHHOTO
IpUIOs, AN KOTOPOrOo TeMmIepaTypa IUIaBJIEHUs HUKE, YeM TeMmIlepaTrypa IUIaBJeHHUs! CTeKia
CTEKJITHHBIX TMaHenell Oyoka ocrekyieHus. lcrmonb3oBaHHME JTOrO THUMA  YIUIOTHEHHS

OrpaHUYHUBACT BbI60p HU3KOOMHUCCUOHHBIX CJIOEB TCMHU CJIOAMU, KOTOPBIE HE Pa3pylIarOTCA B
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pe3yJbTaTe TEIIOro LUKJIA, HEOOXOIUMOro AJIl U3TOTOBJIEHUS MPUIIOHHOTO CTEKJNIA, T. €. TEMHU
CJIOSIMH, KOTOpPBIE CITIOCOOHBI BBIACPIKUBATDH TEMITEPATYPY, BO3MOXKHO, 110 250 °C.

Bropoli Tunm yIUIOTHEHHMs TpencTaBiseT COOOH METaUIMYeCKOe YIUIOTHEHHE, HaIrpuMmep,
METAJUIMYECKYIO TMOJIOCKY HeOonbuiond TommuHbl (<500 MKM), NpUMAasHHYIO 1O mnepudepuu
OJIOKa OCTEKJIGHHS! C TIOMOLIBI0 TPYHTOBOYHOTO TMOZCIOS, MOKPBITOTO IO MEHBLIEH Mepe
YaCTUYHO CJIOEM INPUTOJHOTO K MalKe MaTepualia, HalpUMep, MATKOrO OJIOBSHHOIO MPHIIOS.
OpHMM CylIeCTBEHHbIM IPEUMYLIECTBOM 3TOr0 BTOPOrO THUIA YIJIOTHEHUS OTHOCHUTEIBHO
NIEPBOTO THIA YIUIOTHEHHS SIBJIETCS TO, YTO OH CIOCOOEH YacTUYHO Ae(HOPMUPOBATBHCS IS
YaCTUYHOIO MOTJIOLIEHUs OTHOCUTENBHOIO pACIIUPEHUs, CO3JaBA€MOIO0 MEXAy JBYyMs
CTEKJISIHHBIMU naHensaMu. CyllecTBYIOT pasJiM4Hble TUIIBI TPYHTOBOUHBIX TIOJCJIOEB Ha
CTEKJITHHOW MaHEeN!.

B zasBke Ha matenr WO 2011/061208 Al omnucaH mpUMEpHBI BapHaHT OCYINECTBJICHUS
nepruepuiHOro HENMPOHUIIAEMOTO YIUIOTHEHHUSI BTOPOTO TUMA Il BAKYYMHOTO M30JSIIUOHHOTO
O5oKa OCTeKJIeHHs. B 3TOM BapHaHTE OCYIIECTBIEHHs YIUIOTHEHUEM SIBIISIETCS METaJUTMYecKast
MOJIOCKA, HAPUMEp, BBINOJHEHHAs U3 MU, KOTOopas MNPHUIAasHa MOCPENCTBOM IMPUTOJHOIO K
naiike MaTepuaia K KJIeHKOH JIeHTe, MPEeAyCMOTPEHHON Ha epuQepun CTEKISTHHBIX TTaHEeJeH.
Baxyywm ¢ abconrotapiM gaBienueM Menee 0,1 mOap, nmpennoururensio MeHee 0,01 mbap cozman
BO BHyTpeHHeM oObeMe V, obpasoBanHOoM GP1 u GP2, u 3aKkphIT repMETHYHO COETHHSIIOIIHM
VIUIOTHEHHEM. Bakyym 3HauMTENbHO CHIDKaeT mepenady sHeprum depe3 VIG. ns cosmanust
BaKyyMa BO BHYTPEHHEM IPOCTPAHCTBE OJIOKA OCTEKJIEHUS] HA OCHOBHOM MOBEPXHOCTH OHOM M3
CTEKJITHHBIX TIaHeJed OOBIYHO NMPEAYCMOTPEHA MoJas CTEKIsIHHAs TpyOka, obecneunBaromast
cooOlIeHne MeKAy BHYTPEHHMM NPOCTPAHCTBOM MW Hapy)KHOH wuacTero. Takum obOpasom,
YaCTUYHBIN BaKyyM CO37a€TCsl BO BHYTPEHHEM O0BEME 3a CYET OTKAUKH ra3oB, HAXOMSALINXCS BO
BHYTPEHHEM IIPOCTPAHCTBE, C TMOMOIIBIO HACOCAa, COEIMHEHHOIO C BHEIIHUM KOHLOM
CTEKJITHHOM TPYOKH.

Jns mopmep:kaHusl 3alaHHOTO ypoBHS Bakyyma B VIG B Ooke OCTEKJIEHUS MOXKET ObITh
HCIIOJIb30BaH ra30NorjaoTUTeNb. B 4acTHOCTH, BHYTPEHHHUE NMOBEPXHOCTU CTEKJISTHHBIX MaHENeH,
COCTaBJBSIIOIIUX OJIOK OCTEKJIEHHs, MOTYT CO BPEMEHEM BBIIENATh Ta3bl, MPEIBAPUTENHHO
abcopOMpoBaHHbIE CTEKJIIOM, TEM CaMbIM YBEJIHYWBAs BHYTPEHHEE [ABJICHHUE B BaKYYMHOM
W30JIILHOHHON MAaHEeIN OCTEKJIEHHUs U TEM CaMbIM CHUXXasl XapaKTEPUCTUKU Bakyyma. B nenowm,
TAKOH Ta30NOIJIOTUTENb BBIMIOJHEH W3 CIUIABOB LUPKOHUS, BaHAIMs, >ene3a, KoOanbTa,
ATIOMUHUS M T. 1. ¥ HAHECEH B BUAE TOHKOIO CJIOSI (TOJIIHWHOW HECKOJBKO MHKPOH) HIIH

BBITIOJIHEH B BU/JC 6pyc1<a, PasMEIMCHHOI0 MEXAY CTCKIAHHBIMUA MAHCIAMU MaHEJIN OCTCKICHUA
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TaK, YTO €ro He BUIHO (HampuMep, CKPBIT HAPYKHOW 3MANIbI0 MJIHM YacTbiO Nepu(epHitHOTO
HENPOHUIAEMOTO YIUIOTHEeHMsI). [ a30MOrjoTUTeNlb HAa CBOEH MOBEPXHOCTH MPH KOMHATHOM
TemmepaTrype oOpa3yer NacCUBUPYIOIIUN CIIOH, U, CIENOBATENbHO, OH JOJDKEH ObITh HArpeT s
YCTPaHEHUS MACCUBHUPYIOIIETO CIIOSI M, TAKUM 00pa3oM, aKTHBALUHU Ta30MOTJIOMAOIINX CBOHCTB
ero cruiasa. I 'a3onornoTurens ykazaH Kak «aKTUBUPYEMBIH NIPU HarpeBaHUM.

FR-VIG cornacHo HacrosimeMy H300pETEHHIO IONOJHHUTENBHO COAEPIKUT MO MEHbIIEeH Mepe
omuH BemyuyuBaromuiicss Omok IU, coxepskamuii Cloil BCHYYHBAIOLIETOCS MaTepuaja W

crexyssHHYI0 nanens [U, GPiu.

ITox BCyuMBAOIIMMCST MAaTEPUAIOM IOHUMAIOT MaTepUall, KOTOPbIH HabyXaeT Mpu HarpeBaHUU
Bbie temneparypbl 100°C. HaOyxanue oOBIMHO sIBIsieTCsl ClieACTBHEM (pasoBOro mepexona
BHYTPUITOPOBOMH BOJIBI U3 JKHUIAKOH (pas3sl B MapoByro a3y BHYTPH BCITyUHBAIOIIETOCS MaTepHala.
Cesi3aHHOE C 3THM YBeJIHUYeHHEe OObeMa YKa3aHHOW BOABI NMPUBOAUT K BCIIEHUBAHWIO TEJIs.
Taxum 06pa3om, TOJIIMHA CJIOS TeJIsl MOXKET YBEIMUUBATHCS B MpeAesiaX OT ABYX A0 HECKOJIBKUX
JECSITKOB Pas.

GPiu HaxoguTCA B KOHTAKTE CO CJIOEM BCIy4MBarOLIerocst Marepruaia. Cioil BCIy4HBarOIIErocs
Marepuana oOpalieH K OJHOH W3 BHEIIHUX IMOBEPXHOCTEH MEpPBONW WM BTOPOH CTEKISTHHOM
na"enu VIG. Jlpyrumu ciioBamH, CJIOH BCIYYHBAIOIIErocs MaTepuana He oOpameH Hapyxy FR-
VIG. Paznbie creknsHHble naHenu FR-VIG no cyiecTBy napanienbHsl APYT APYTY.

Croli BcyuuBarOIIerocss MaTepralia TakKe JIMIIEH OXBaThIBAKOLIEH nepuepuiHON pacropKu
no ero mnepumerpy. Jlpyrumu crnoBamy, CIONW BCIyYMBAIOLIErocss MaTepuaja COIJIACHO
HacToseMy u3oOpereHuro noxoaut ao kpaeB GPiu. BcenyuuBaromuiicss OnOK, JHMIIEHHBIN
nepuepuiiHON pPacCHOpKH, OXBATHIBAIOIIEH CJIOW BCIyYUBAIOIIEroCs MaTepuana, OObIYHO
MOJIYHAKOT ¢ TIOMOIIBIO TPOIIecca CYIIKH, KOTOPBIH Oyaer moxpobHo omucaH Huwke. HampoTus,
BCIYYHMBAIOIIUICS OJIOK, MOJNyYeHHBIH B MPOLIECCE OTIMBKH HA MECTE, MPEANoaraeT HaJudue
Takol mnepugepuiiHON pPacroOpKH, W, CIIENOBATENbHO, CJIOH BCIYYMBAIOLIETrOCs Marephaia He
noxonut a0 kpaes GPiu.

Crnoli  BCHy4YMBAIOIIErOCs MaTepHaja MOXKET MPEACTABIATb COOOH CIIOH KOMITO3ULIMH
TUIPOCUIIMKATA LIEJOYHOrO MeTajula. B kaudecTBe ajbTepHATHBBI, OH MOXKET MPEACTaBIATH
coOOW CJIOH OpraHWYecKoro THAPOTeNs, TaKOH Kak ONFCaH, HalpuMep, B JOKYMEHTE
WO02014190444. B xauecTBe albTEPHATHUBBI, CJIOH BCIYUMBAIOLIETOCS MaTepuaja TakKe€ MOXKET
NPEACTaBIATh COOOM CIOH, conmepskaliuii Kak OPraHMYeCKHH THAPOTreNlb, TaK H KOMITO3ULIHIO

THAPOCUIIMKATA EJIOYHOTO METAaJlJIa, TPUCYTCTBYIOIMUE B BUAC CMECHU WUJIM B BUAC PA3JIMYHBIX
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nozacnoes. Ilox 3TUM mocnegHUM BapUaHTOM MOAPA3yMEBAETCsl, YTO CJOW BCIYYMBAIOLIErOCs
MaTepuaga MOXKET COeprKaTb M0 MEHbLIeH Mepe OJUH MOACION OpraHUYecKOro ruaporess u
OJIMH MOJICION KOMIO3UINH FHAPOCUIINKATA IeIOYHOTO MeTallia.

B npeamouruTenbHOM BapUaHTE OCYINECTBJICHUS HW300pPETEHUs CJIOH BCHYyYHBAIOLIETOCS
MaTepuaja MPEACTaBIseT COOOUM CJION KOMIIO3MIMK THAPOCUJIMKATA INeJoYHOro merajuia. [lo
CPAaBHEHHUIO C OPraHUYECKUMHU TUAPOTEISIMH TMAPOCHIIMKATBHI LIEJOYHBIX METAJJIOB OONafaroT
Jy4LIed TEPMUUECKOH CTaOMIIBHOCTBIO M JIyULIed CTOHKOCTBIO K CTAPEHHUIO, HATIPUMED, JyUIIeH
CTOHWKOCTBIO K mokenteHntoo. Hampumep, B nokymente EP3395928A1 packpeita mpobiema
MOKENITeHMs] OPTaHUYECKUX THIpOreNei.

Cro¥i BCITyYHBAOIIEroCcsl MaTepraa, MOIXOAALIETo sl H300peTeHus], OOBIYHO UMEET TOJIIUHY
B quamnaszoHe oT 1 go 30 mm. Hmwke 1 MM nokasarenn OrHECTOMKOCTH OTrpaHUYeHsl, a Bbille 30
MM BpEMsI BBICBIXaHHSI ISl TIOJYyYEHHsI CJIOSl CTAHOBHUTCSI CIMINKOM OojbiuuM. Tommmaa cios
OPraHUYeCKOro THAporeNiss oObMHO coctaBiisieT oT 5 1o 30 mMm. TonmuHa ClIOST KOMIO3HUIAH
THOPOCHIIMKATA LIEJIOYHOrO MeTajuia 00bMHO cocTaBisieT oT | 1o 10 MM, MPeAnoYTUTENBHO OT
1,2 no 6 mm.

CunukaTsl IENOYHBIX METAJUIOB, UCIOJIb3yeMble B KOMIO3ULUAX THAPOCUIMKATOB LIEJIOYHbIX
METAJUIOB, OOBIYHO BBIOMPAIOT CPEAN CHIIMKATOB KaJIWs, HATPHS U JTUTHSA. BO3MOXKHA CMeCh 3THX
CHJIMKATOB B Pa3JIMYHbIX Iponopuusax. OAHaKO CHUIIMKAThl HATPUS WM CHUJIMKAThI Kalus WIH UX
CMECH SIBJISIFOTCS] IPEANOYTUTENbHBIMH.

Cunmkatbl INEJOYHBIX METAJUIOB OOBIYHO XapaKTEPU3VIOTCS MOJSIPHBIM — OTHOILIEHHEM
Si02/M20, xoTopoe mpencraBisieT CcOOOH COOTHOIIEHHE MEXAY KOJHUYEeCTBOM MOJieh
KpeMHe3eMa M KOJMYECTBOM MoOJIell OKCHJa WIeJOYHOr0 MeTaa, IPUCYTCTBYIOLIErO B
KOMITO3ULIMHU THAPOCUIINKATA LIEJIOYHOTO MeTala.

B HacrosiimeMm BapuaHTe OCYIIECTBJIEHUS] MOJisipHOEe OoTHOmeHue Si02/M20 npennouTHTEeNbHO
HAXOIUTCS B quamasoHe oT 2,5 no 8. bonee mpennmouTHTeNbHO MO MEHbLIEH Mepe 3, HanOosee
NPEANOYTUTENBHO MO MeHbluel mepe 3,2. bonee mpeamourutensHO He Oonee 6, Hamboiee
NPEANOYTHTENBHO He Ooee 5,3.

Br1bop konmvecTBa comepikaHus BOABI 3aBUCHT HE TOJBKO OT OTHE3AIIUTHBIX CBOICTB, HO U OT
ONTUYECKOTO KadecTBa MOJydaeMbIX OcTekieHuil. IIpu BBICOKOM cOnep>KaHUU BOJbI CJIOH
KOMIO3ULIUN THAPOCHIIMKATA IIEJOYHOTO MeTaljla IMEeET TEeHACHLUIO ObITh MEHee CTaOMIbHBIM
npu crapeHuu. TpyaHO rapaHTUpOBATh, YTO STU NMPOAYKThI OCTAHYTCS UJEaNbHO MPO3PAUYHBIMH.

B Hem vacTto obpasyercs MOMyTHEHUE, KOTOPOE CO BPEMEHEM CTAHOBUTCS O0JIee BhIPAKEHHBIM.
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ITo »>ToHf mpuumMHE MaccoBasl AOJS BOAbI B CJO€ KOMIIO3MLMU THAPOCHJIMKATA MIEJIOYHOTO
MeTayia 0ObIMHO coctaiisieT oT 18 no 50% oT obreit Macchl COst, MPEANOYTHTEIHFHO He Ooee
45%, nanbonee mpeanoOYTUTENBHO He Ooee 42%.

[IpennoyYTHUTENbHBIMH CJIOSIMH KOMITO3ULIMA TUAPOCHIIMKATA IIEJIOYHOTO MeTajlla SBIISFOTCS
KOMIIO3ULIUN THUAPOCHIMKATA [IEJIOYHOTO MEeTaJUIa, COAEPIKAIINe CHIIMKAThI KaJIusl W/HITH HATPHSI
¢ MoJisipHeIM oTHOIEeHHeM Si02/M20 B amnanasosHe OT 2,5 10 8 U UMeEroIHe MacCOBYIO JOJIO
coaeprkaHus Boabl oT 18 go 50%.

[ToMIMO CHJIMKATOB INEJIOYHBIX METAJJIOB M BOAbI B KOMIO3HMLIWHU T'HIPOCHIIMKATA IIEJIOYHOTO
MeTajula MOTYT TNPUCYTCTBOBATH PA3jMUHbIE NOOABKH, TAKWE KaK MMOJIMOJBI M, B YaCTHOCTH,
STHJICHTJIUKOJb WK riauuepuH. [lonnonbl mpegHa3sHaueHb! Al KOMIIEHCAIIMH HETOCTaTOYHON
IUTACTUYHOCTH THAPOCWJIMKATOB INEJOYHBIX METaIoB. B CBOWO ouepenb, NPUCYTCTBHE
MOJINOJIOB  OTPULIATENIBHO BIHMSIET Ha CKOPOCTb BBICHIXaHHMS KOMIIO3WUIUH, IO3TOMY UX
cofiepKaHne HEOOXOOMMO TIIATENbHO KOHTPOJHMPOBaTh. [loNMONMBI OOBIMHO MPHUCYTCTBYIOT B
CJIO€ KOMITO3UIMY THAPOCHIIMKATA MIEJIOYHOIO MeTajula B KOHLIEHTPALMH B auamasoHe oT 0 1o
22 Bec. %. IlpeamoururenbHble YpOBHM TINIMKOJNEHW cocTaBisAoT oT 3 no 18 Bec. % cros
KOMIIO3ULIUU THAPOCUIIMKATA IIEJOYHOTO METalIa.

TpaauLMOHHO CJIOW KOMITO3UIMU MHIPOCHIIMKATA IIEJIOYHOTO METAJUIA TAKXKE COACPIKUT APYTrHe
no0aBky B HEOONBINNX KOJWYECTBAX, TAKHE KAaK areHThbl, CTAOMIM3UPYIOIINE CHUIIMKATHI. JTO,
HaTpuMep, TPOAYKThI a30Ta (MOUYEBHHA, AMHHBL...), KOTOpBIE CIOCOOCTBYIOT OOpa30BaHHIO
PeryJsIpHOM TEeHbL, WM TOBEPXHOCTHO-AaKTHBHBIE BEINECTBA, KOTOPBIE CIIOCOOCTBYIOT
CMAauMBAaHUIO CTEKJSIHHBIX TMaHeneH, ¢ KOTOPbIMH KOHTAaKTHUPYeT CJIOW KOMIIO3ULIMU
THOPOCHIIMKATAa IIEJOYHOro Merajuia. lIpenMyInecTBeHHO CIIOH KOMIO3WULMH THAPOCHIIHKATA
HISJIOYHOTO MeTajuta conep:kuT ruapokcun terpamermnammonnst (TMAH) B maccoBoit nonie He
6osee 2% OT Macchl CIIOSL.

Jns  ynydimeHuss anre3sud  CIosi  KOMIIO3WIMH THUAPOCUJIMKATA IIEJOYHOTO MeTaula Co
CTEKJITHHBIMU TaHEJIMH MOTYT NPUCYTCTBOBATb YCHJIUTENH aare3uH, TaKHe Kak, Hampumep,
CHJIaHBI U (PYHKIIMOHAJIM3UPOBAHHBIC CHIIAHBI, TAKHE KAK AMUHOCHIIAHBL.

B mepBOM KOHKPETHOM BapHaHTE OCYLIECTBJIEHUS M300pPETeHUs CJIOH BCIYYHBAIOLIETOCS
marepuana FR-VIG obpamen k BHewmHeil mosepxHocTu naHenu nepBod (GP1) wmu Bropoit
(GP2) cTexnsHHOMN MaHeNu W HAXOOUTCS B KOHTAKTE C HUMU. B 3TOM BapuaHTe OCYIIECTBICHUS
CJION BCIyYHBAIOIIETOCS MaTephasia HaXOJUTCS B KOHTAKTE C BHEUIHEH MOBEPXHOCTHIO MaHEIH

GP1 unu c BHewmHel noBepxHocThio naHenu GP2.
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Hcnonbzyemass B HACTOsIIEM H300peTeHHH (HOPMYJIUPOBKA «B KOHTAKTE C» HE MHCKIFOYAET
HAJINYMSA HAa TIOBEPXHOCTH CTEKJITHHOW TMAaHENH MOKPBITHS, HANpUMeEp, KaK ONMHMCAHHBbIE BBILIE
(HarpuMep, HU3KOSMHUCCHOHHOE, COJTHIIE3AIUTHOE MOKPBITHE, SMAJIb), WIN YCUIIMTENS aare3u,
KOTOpO€ B JAHHOM JIOKYMEHTE pacCMaTpUBAETCs KaK 4acTh CTEKJISIHHON MaHeu.

Ha ¢ur. 1 nmokaszaHa wimrocTpanms 3TOr0 BapHaHTa ocyuiecTsieHus, B kotopoMm FR-VIG (10)
cogepxutr VIG u omun IU (60). VIG comepxkut GP1, umerommyo BHYTPEHHIOK MOBEPXHOCTb
(11) mamenn w BHeWHOK moBepxHOCTh (12) manenmu, u GP2, uMeEOUIyI0 BHYTPEHHIOK
noBepxHOCTh (21) maHenu W BHEIIHIOK TNOBEpPXHOCTh (22) mnaHenu. Ha BHyTpeHHEH
nosepxHocty (21) manenu GP2 npeaycmotpeno nokpsitue (8). VIG HOMONHUTENBHO COAEPKUT
HabOp OTHeNbHBIX MOATNOPOK (4), pacmonoxkeHHbix Mexxny GP1 u GP2, mommep:xuBaromimx
pacCTosiHUE MEXKIY HUMH U T€PMETUYHO COEAMHSIOIIUM YIUIOTHEHHEM (5), YIIOTHSIOLINM
paccrostane mexxay GP1 u GP2 no ux nepumerpy. BHyTpennuii oosem V oopazosan GP1 u GP2
U 3aKPBIT TEPMETUYHO COENUHSIOIMUM yIuioTHeHHeM (5). Bayrpenane nmosepxuoctu (11, 21)
naHenel oOpaleHsl K BHyTpeHHeMy oObemy V. BenyumBarommiicst 650k (60) comep:kut ciou
BCIy4HBaroIerocss marepuaia (61), KOTOpPbIH KOHTAKTUPYET C OJHOW CTOPOHBI C BHELIHEH
noBepxHOCThIO (22) manenmn GP2, a ¢ apyroil cTopoHbl co crekisiHHOH maHenbto (GPiu)
BCny4nBaromerocss Omoka. Crnoil BcmyuuBaromerocss marepuana (61) JuineH OXBaThIBAIOLIEH
nepudepruiHON PacIoOpPKH 10 €ro MEPUMETPY.

B Bapuante storo BapuanTa ocyuiectBieHus FR-VIG MoxkeT NOMONHUTENBHO COZEpKaTh IO
MeHbIIEH Mepe BTOPOH BCIYUMBAIOLIMICA OJIOK, MPHYEM CJIOH BCIYYHBAIOLIErOCsS MaTepuaia
storo Broporo IU ofpamen k npyroii BHemmHel mnoBepxHocTn maHenn GP1 wim GP2 wu
HaxXOAMUTCA B KOHTaKkTe C Hel. B 3TOM KOHKpPETHOM cilydae BHEIIHsISI NMOBEPXHOCTb IaHENH
kaxaoh uz GP1 u GP2 HaxoauTcst B KOHTAKTe C BCIYYUBAIOIIUMCS ciioeM. Jpyrumu cioBami,
FR-VIG copep:kuT BCIy4nBAIOIIUNACS OJIOK ¢ Kaxkaou ctoponsl VIG.

Ha ¢wur. 2 npencrasnena wumrocTpanus 3Toro Bapuanta, B koropom FR-VIG (10) comepsxut
VIG u U (60), kak yxe onucaHo co ccbuikod Ha ¢ur. 1. FR-VIG nonoaHuTeNnsHO COAep:KUT
eme oxuH U (60b), comepkammii cioii BCcmydmBaromerocs marepuaia (61b) u crexknsHHYyIO
nanenb (GPiub) IU, npuuem cnoli BecnyumBaromerocs: Matepuana (61b) KOHTakTHpyeT ¢ OJHOM
CTOPOHBI ¢ BHeIIHeW moBepxHOCThIO (12) manenn GP1, a ¢ npyroii CTOPOHBI — CO CTEKJISTHHOMN
na"enbio (GPiub) BecnyunBaromerocs: 6ioka. Cnoli BenyunBaromerocst marepuana (61b) mumen
OXBAaTBIBAIOLIEH MepudepuitHoN pacropKH MO €ro MepuMerpy.

Bo BTOpOM KOHKPETHOM BapHaHTE OCYLIECTBIEHHUS H300pPETEHUs] CJIOW BCIyYHBAIOIIErOCs

Mmarepuana oOpameH K BHemHeidl mnosepxHoctn manenu nepBoit (GP1) wmm Bropoit (GP2)
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CTEKJSIHHOW MaHeNu U OTHeJeH OT Hee IOMNOJHUTENbHOM cTekisHHON maHenpto GP3 ¢
HACJIOCGHHBIM TIPOMEXYTOYHBIM TOJIUMEPHBIM CJIOEM Ha YKA3aHHYIO BHELTHIOK TOBEPXHOCTH
na"eny. B oTnuume OT mpenplayIiuX BapHAHTOB OCYIIECTBIEHHS B JAHHOM JOKYMEHTE CIIOH
BCIYYMBAIOIIETOCS MaTepuana OTHAENeH OT BHemHed mnoeepxHocTH mnadenu GP1 wumm GP2
NPOMEKYTOUHBIM TOJUMEPHbIM ciioeM u GP3. DTOT BapwaHT OCYIIECTBJIEHUS MPEACTABISIET
ocoObIii mHTEpec, mockonbky Takoi FR-VIG MoHO, Hampumep, JIerKO H3TOTOBHTH IyTEM
HaCJIOEHUS IPOMEKYTOYHOTO MOJUMEPHOTO CJIOs Ha:

- cyuectByroee VIG u

— CYIIECTBYIOIEE OTHECTOMKOE OCTEeKJIEHHe, OObIYHO COCTOsIee W3 2 CTEKJISTHHBIX

naHesel, pa3ieJeHHbIX CJIOEM BCIyUHBaIOIErocsl MaTepuana.

JTa KOHCTPYKIHS MO3BOJISIET COEAMHUTH CYLIECTBYIOIIMHA KOMMOHEHT VIG ¢ cymecTByrommnm
OTHECTOMKUM OCTEKJICHHEM, HeOoOs3aTeIbHO B MECTE, KOTOPOE COBMANAET WM OTJIMYAETCS OT
MecTa, rae 00pabaThIBAIOTCS OTHEIbHBIE KOMIIOHEHTHI.
IIpenMymecTBOM TaKOW KOHCTPYKIHMH SIBIISIETCS JOCTIDKEHHE Oojiee BBICOKOTO Kilacca
0e301acHOTO OCTEKJIEHHUs] 34 CYET MEXaHHMUYECKOro YCHJIEHUS OCTEKJIEHHS B COOTBETCTBHHU C
EN12600 (EBpomefickum cTanmapToM Oe30macHOro ocrekyieHusi). Eie oqHUM mpenMyIiecTBoM
SIBJIIETCSl  YJIYULIEHHOE TOTJIOIEHNEe MEXaHHYEeCKOTO HAMPSIKEHHs MEXAy KOMIIOHEHTAaMH B
ciydae KOpoOJIeHHsl.
IIpoMexXyTOYHBI MNOJIUMEPHBIA CJIOH, MNOAJEKAIUNA WCHOJB30BAHUKD B 53TOM BapUaHTE
OCYILIECTBJIEHHs, OOBIYHO CONEPXKUT MaTepHaj, BBIOPAHHBIA W3 TPYNIbL, BKIKOYAKOLIEH
stunenBuHmnanerar  (EVA),  nommmsobyrmnen  (PIB),  mosmaneranu, — Hampumep
nomuBuHUIOyTUpans (PVB), mommyperan (PU), nomusmammxiopun (PVC), mnommdupsr,
ruksiooneduHoBbie oauMeps! (COP), HoHOMepBI W/HJHM aKTUBUPYEMbIE YIBTPAPHOIETOM KIeH
U JIpyrHe W3BECTHBbIE U3 YPOBHS TEXHHKH NMPOU3BOICTBEHHBIE MHOTOCIOIHBIE CcTekia. Takxke
NOIXOAALTUMH MOTYT OBITh CMELIaHHbIE MaTepUANIbl, B KOTOPBIX HCIOJB3yeTCs Jirobas
COBMECTHMAasi KOMOWHAILMSI STHUX  MarepuaioB. IIpeanodTHTENbHO  MPOMEKYTOUHBIH
MOJIMMEPHBIA  CJIOH  COINEPXKUT  MaTepual, BbIOPAHHBIH W3 TPYNIbL,  BKIKOYAKOLIEH
STUJIEHBUHWJIALIETAT W/WIM TOJUBUHHJIOYTHPANb. bojee NpeArnodYTUTENbHO MPOMEKYTOUHBIN
MIOJIMMEPHBIN CJIOW CONEPXKUT MaTepuas, KOTOPbIi MOXHO oOpabaTeiBaTh mpu Oojiee HU3KOM
JaBJIEHUH, TAKOW KaK STHJICHBUHHUJIALIETAT.
IIpoMexyTOYHBII MOJHUMEPHBIA CJIONH JEHCTBYET KAK «CBS3YIOIIMN MPOMEKYTOUHBIN CJIOW»,
MIOCKOJIBKY TMPOMEXYTOUYHBIH IOJIMMEPHBIH CIIOW M CTEKJIsIHHAs TaHelb OOpas3yioT CBs3b,

KOTOpada NpuBOAUT K CKIICUBAHUIO CTEKJISTHHOM ITaHeJIu 1 MPOMEKYTOUYHOI'O IOJTUMEPHOTO CJIOA.
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IIpoMeXyTOYHBIII MOJUMEpPHBIA  CJIOW, MOJJIEKAIUA HCHOJB30BAHUIO B HACTOSILIEM
n300pEeTEeHNH, MOXKET MPEACTABIATh COOON MPO3payHbId WM MOJYNPO3PAYHBIA TOJTMMEPHBIH
NPOMEXYTOUHbIN  cjoil. OpHako 1y JEKOPAaTUBHBIX MPUMEHEHUH IPOMEXYTOUHBIH
MIOJIMMEPHBIN CJIOH MOXKET OBITh OKpAIeH MM Ha HETO MOKET ObITh HAHECEH y30pP.

TunuyHas TOJLIIMHA TPOMEKYTOUHOIO MOJUMEPHOro cios coctasisieT oT 0,15 MM 1o 3,5 mwm,
npennoututebio oT 0,30 mm nmo 1,75 mm, OGonee mpeamouturensHo oT 0,5 mm mo 1,75 mwm.
OObIuHBIE KOMMEpPUYECKH MAOCTYITHBIE TIOJMMEPHbIE IUIEHKH MPENCTaBISAIOT Cco0O#  cion
noymBuHUIOYyTHpas (PVB) tommunoit 0,38 mm u 0,76 MM, 1,52 MM, 2,28 mkm u 3,04 mm. s
IOCTHKEHUs TpeOyeMO TONIIHBI MOTYT UCTIONB30BATHCS OHA UM HECKOJIBKO U3 TEX TUIEHOK.

YcuneHHas 3ByKOM30JSIIUS MOJKET OBITh 0OOecrieueHa 3a CUeT UCIIOIb30BAHUS TPOMEKYTOUHOTO
MIOJIMMEPHOTO CJI0SI ¢ OCOOBIMH aKyCTHUECKUMH XapaKTePUCTUKAMH, TAKOTO KaK CIEeLHAJbHbIE
PVB: nampumep, akyctuueckuiéi mnpomexyrtouHbli cioii PVB Saflex® ot Eastman wmm
akycrudeckuii cnoit PVB Trosifol® ot Kuraray.

3a c4eT COOTBETCTBYIOIIETO BbIOOpA MPOMEKYTOUHOTO MOJUMEPHOTO CJIOSI TAKIKE MOXKET OBITh
ofecrieueHa 3al1nuTa BCIyYHBAOIIErOCs MaTepraia OT YIbTPagHOIETOBOIO U3ITyUESHHS.

Ecmn B FR-VIG mpucyrcrByeT HECKOJbKO IMPOMEXKYTOUHBIX MOJUMEPHBIX CIOEB, OHU MOIYT
OBITH BBITIOJHEHBI U3 OJHOTO WJIM Pa3HbIX Marepuaios. IIo mpakTuyeckum cooOpaskeHHsIM OHH
MPEANOYTUTEIBHO BBINOJHEHBI U3 OJTHOTO U TOTO K€ MaTepHaa.

Ha ¢ur. 3 mpencrasnena wumocTpauusi 3TOro BapuaHTa ocyuectsieHus, B koropom FR-VIG
(10) comepxur VIG u IU (60), xak yke OMHUCAHO CO CCBUIKOW Ha ¢ur. 1, HO B JaHHOM
IOKyMeHTe Ha BHyTpeHHel nosepxHoctd (11) manenu GP1 npenycmorpeno nokpsitue (8). FR-
VIG, nokazanHoe Ha ¢ur. 3, TOMOJHUTEIBHO COACPIKHUT JOTIONHUTENbHYIO CTEKISIHHYIO MMaHEeNb
GP3 u npomexyrounslii monumeprsblit cioii (7). GP3 u mpomekyTouHbIi nosumMepHsli cioi (7)
pasgensoT VIG u IU. CrexnsnHas naHens GP3 ¢ ogHONM CTOpOHBI HacjaOoe€Ha Ha BHELIHIOIO
noBepxHocTh (22) manenmu GP2, a ¢ 7apyroil CTOpPOHBI HaxXOAWTCS B KOHTaKTe C
BCITyYHBAIOIIUMCS cjioeM (O1).

B BapuanTe »TOro BTOpOrO BapuaHTa ocyiuectsieHus FR-VIG MoxkeT nONOJIHUTENBHO
comepskaTb IO MEHbIIEH Mepe BTOPOW BCHYYHMBAOIIMICS OJNIOK, B KOTOPOM  CJIOU
BCITyYMBAIOIIErOCs Marepuayia oOpalleH K JPyroil W3 BHEIIHUX TMOoBepxHocTell maneneit GP1
wii GP2 u otneneH OT HeEro AONOJHUTENbHOH cTekyssHHON mnaHenbto GP4 ¢ HacinoeHHBIM
MIPOMEKYTOUHBIM MOJIMMEPHBIM CJIOEM Ha BHEIIHIOK NOBEPXHOCTh NMaHenu. [[pyrumu ciosamuy,

FR-VIG copep:xut BCyuuBaromuiics 6J0k ¢ kaxxaoi cropons! VIG.
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Ha ¢ur. 4 npencrasiena wunocTpanusi 3Toro Bapuanra, B koropoM FR-VIG (10) comepxut
VIG u IU (60), kak yxxe onucaHo co ccpUikod Ha ¢ur. 1. Ha ¢wur. 4 cnoli BCry4nBaromerocs
marepuana (61) ornenen ot VIG crexnsiaHO# naHensto GP3 ¥ mpoMeXyTOYHBIM MOJUMEPHBIM
cinoeM (7). Kpome Toro, FR-VIG, nokazanHoe Ha (ur. 4, CONEp>KUT eI1e OUH BCIyUHBAOLIHACS
omok (60b) co cmoem BcnyumBaromerocss marepuana (61b) u crexnsHayro naHenb (GPiub)
BCITyYHBAKOIIErocst OJioka, MpudeM cJioll Beny4uBaromerocss marepuana (61b) oOpameH k
BHe1wHeH noBepxHocTH (12) GP1 u oTaeneH OT Hee AOMOJHUTENBHON CTEKISTHHON naHenbio GP4
C HACJIOGHHbIM TPOMEXKYTOYHBIM TOJHUMEpPHBIM cjoeM (7b) Ha yKa3aHHYIO BHEIIHIOK
noBepxHOCTh na”enu. [{pyrumu cnosamu, FR-VIG conep:kuT BCyunBarOIIMNACS OJIOK € KaxXIOH
cropons! VIG.

TpeTnit KOHKPETHBII BapUAHT OCYIIECTBICHHU H300pEeTEeHUs PeACTaBisieT cO00 KOMOMHALIHIO
IBYX MEPBBbIX BapUaHTOB ocyiecTBieHus], B kotopoit VIG FR-VIG okpyxeH BcryunBarommmcs
omokoM ¢ kaxaod croposbl. C omnoil croponsl, onHa u3 GP1 wmm GP2 umeer HapyxHyrO
MOBEPXHOCTh IaHENH, KOHTAKTHPYIOIIYI0 CO CJIO€M BCIy4MBAIOIIErocs MaTepuala MepBOro
BCIy4HBaromerocs: 0joka, a ¢ apyroii croponsl, apyras u3 GP1 wmm GP2 umeer BHEIIHION
MOBEPXHOCTb MaHeNIH, OTAENEeHHYI0 OT CJIos BCIYYHBAIOLIErocs Marepuana BTOPOIO
BCIYYHMBAOIIETOCs OJIOKA CTEKJITHHON MaHEeNbl0 C HACJIOEHHBIM MPOMEKYTOUYHBIM TTOJTUMEPHBIM
CJIOEM Ha YKa3aHHYIO BHELIHIOIO NMOBEPXHOCTD MaHENH.

Ha ¢wur. S npencrasneHa WUTIOCTpaLUs 3TOTO BapuaHTa OCyllecTBieHus, B koTopoM FR-VIG
(10) comepxxut VIG u nBa BcnyunBarommxcs onoka (60, 60b), kak yxe OMUCAHO CO CChUTKOH Ha
¢ur. 2. FR-VIG, nokazanHoe Ha ¢Ur.S, IOMOJHUTENBHO COAEPKUT JOTOTHUTENBHYIO
cTekyIsiHHYl0 naHenb GP3 u mpoMexkyTOYHbIH NOJUMeEpHBIH clIod (7), KOTOpBIE OTHENSIOT
BcnyunBaromuiics: 010k (60b) ot BHemHel noBepxHocty (12) manemu GP1.

B yerBepTOM KOHKPETHOM BapHaHTE OCYIIECTBIICHUS M300PETEHHsI, KOTOPBIH TaKKe MPUMEHUM
K TpeM mnpenbiayiiuM BapuanTtam, FR-VIG pononHuTenbHO coAepKuT Mo MeHbIleH Mepe OJUH
JOTIOJIHUTEIbHBINA BCIYUHBAIOLIUICA OJNOK, MPUYEM BCIYUHBAIOIIHMICS CIOH AONOJHHUTEIBHOTO
BCITy4HBaroIerocst 6jioka oodpaineH K cTexistHHON nmaneu [U npeapiayInero BCIyYrnBarOIIErocs
Onoka. JIomOTHUTENBHBINA BCITYYHBAIOIIUICS OJIOK MOKET OBITh OOpallleH K CTEKISTHHON MaHeIH
IU u HaxomuThCsl B KOHTAKTE ¢ HEW, WM OH MOXKeT ObITh OOpalleH K CTekisiHHONW manenu U
NPEABIAYINErO BCIYYHBAIOIIErocss OJioka W ObITb OTHENEHHBIM OT Hee JAOMOJHHUTEIBHOM
CTEKJISIHHOW MaHENbI0 C HACJIOEHHBbIM MPOMEXYTOYHBIM IOJMMEPHBIM CJIOEM Ha YKa3aHHYIO
crexsiHHyro naHenbs [U. FR-VIG B 3ToM BapuaHTe MOXET TaKkKe COJEp>KaTb HECKOJBKO

JOTIOJTHUTENBbHBIX  BemyuuBaromuxcsi  OjokoB. Ecim  FR-VIG  coctout w3 HECKOJBKHX
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BCIYYHMBAIOIIUXCS OJIOKOB, MPOTUBOIOKAapHble xapakTepucTukud FR-VIG mnpepmouruTensHO
YIIYUIIAOTCS C YBEJIUYEHUEM KOJHYECTBA BCIYYHBAIOIIUXCS OJIOKOB, OJHAKO TOJIIMHA M BEC
FR-VIG Takxe yBeNWYHMBAIOTCSA, U B 3aBHCHMOCTH OT NOTpeOHOCTEH HEOOXOIUMO IOCTHYb
npaBuibHOrO Oanmanca. B Hacrosimmem BapuaHTe ocyuiecTBieHHs KoaudecTBo [U oObrdHO
cocTaBJsieT OoT 2 10 15, npeanoyTuTensHo oT 2 110 6.
Ha ¢wur. 6 npencrasieHa WUTIOCTpaLUs 3TOTO BapuaHTa OCyllecTBieHus, B kotopoM FR-VIG
(10) comepxxut VIG u IU (60), xak yxxe onucano co ccpuikoi Ha ¢ur. 1. FR-VIG, nokasanHbii
Ha (ur. 6, TONMOJHUTENBHO CONEPIKUT OIWH JOTOJHUTENbHBINA BemyunBarommiics 0ok (60b), B
KOTOPOM CJIOM BcmyumBaromierocss Marepuana (61b) wHaxomutrcs B koHTakTe ¢ GPiu
NPEABIAYINErO BCIYYHBAIOLIEToCs OJI0Ka.
B mATOM KOHKPETHOM BapHAaHTE OCYINECTBJICHUS H300pETEeHUs CJIOH BCIYYHBAIOLIETOCS
marepuana FR-VIG oOpaien k oqHOH U3 BHEIIHUX MOBEpxHOCTEH nanenei nepsoit (GP1) wnmm
BTOpoii (GP2) crexnsHHON nmaHenu U HaxoguTcs B KoHTakTe ¢ Hel, u FR-VIG nononnuTensHO
COJIEPKUT:

1. Opyryro cTeKiIsHHYo maHenb GP2b;

ii.  apyroit HaOOp OTHENBHBIX MOANOPOK, PACTIONOKEHHBIX MEXKIY CTEKISTHHON MaHEeIbO
GPiu u GP2b BcnyuuBaromerocs 0oka, coxpaHsiromux paccrosiuue mexny GPiu u
GP2b;

ill.  JApyroe repMETUYHO COENUHSIONIEE YIUIOTHEHHE, YIUIOTHSIONIEe PACCTOSIHHE MEXKIY
GPiu u GP2b o ux nepumerpy;,

iv.  nmpyro# BHyTpeHHHI 00beM Vb, oOpasosannsiii GPiu 1 Apyroii CTEKJISIHHON MaHENbIo
GP2b u 3aKkpBITHI APYrUM TePMETUYHO COENUHSIIOIUM YIUIOTHEHHEM, B KOTOPOM
co31aH adCOJTIOTHBIN BakyyM ¢ naBjeHreMm mernee 0,1 mbap.

Takum obpa3om, B 3TOM BapHaHTe OCyliecTBIeHUs1 oOpa3zoBaHo BTopoe VIG, comepxkamee GP2b,
crekyssHHyl0 maHenb [U, Habop OTHOENbHBIX MOAMOPOK, TEPMETHYECKH CKJIEHBAIOLIEe
VIUIOTHEHHWE M BHYTpeHHUil oO0beM. GPiu ogHOBpeMeHHO mpencTaBiisieT cOOOH CTEKISTHHYIO
MaHeNb BCIy4dnBaroierocs 0joka u sroporo VIG.

FR-VIG »Toro BapuaHTa MOXHO MOJYYWUTb, Hampumep, myreMm coeauHeHus AByx VIG croem
BCITyYHBAIOLIEr0Cs MaTepHaa.

FR-VIG cornmacHo 3TOMy BapuaHTy ocyuiecTBieHHs mnokasaH Ha ¢mur. 7, rme FR-VIG (10)
comepxut VIG u IU (60), kak yxxe onucano co ccpiikoi Ha ¢ur. 1. FR-VIG, nokazanHoe Ha puc.
7, IOTIOJIHUTENBHO COAEPKUT AOTMOJHHUTEIBHYIO CTEKJIIHHYIO mnaHenb GP2b, momosHUTE bHBIN

HaboOp oOTAenbHbIX nOANOpoK (4b) wmexny crexnsHHOM mnanenpto GPiu IU u  GP2b,
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JOTIOJIHUTENIbHOE TepMETUYECKOe YILIOTHEHHUE (5b) 1 nOmoNHUTENbHBINA BHYTPEHHUI 00beM Vb,
obpaszoBannbiii GPiu 1 GP2b u 3akpeIThIii coeanHsAOmUM yiuioTHeHUeM (5b). Takum oOpazom,
BTopoe VIG obpasosano GP2b, GPiu, HaOopoMm oTmenbpHBIX NOANOPOK (4b), TepMeTH4HO
COCOUHSIOIUM yIuIoTHeHHeM (5b) u BHyTpeHHUM oObemoMm Vb. GPiu omgHOBpemeHnHO
npeacTaBisier coO0Ol CTEKISTHHYIO MaHenb BcrmyduBaromerocss Omoka (60) m Broporo VIG, u
cyoil BenyunBaromerocs marepuaina (61) 3akimoueH Mexay rnepssiM U BTopbiM VIG.

B Bapumantrax ocymectBieHuss usobOperenusi, rae FR-VIG  comepXUT  HECKOJBKO
BCIYYHMBAIOIIUXCS OJIOKOB, CJION BCIYYHBAIOIIUXCS MATEPUATIOB MOTYT ObITh OJMHAKOBBIMU HJIH
pa3HbIMU. HeCcKONbKMMHU HE MCUEpPIBIBAIOLINMH MIPUMEPAMU HCTIOJIB30BAHUS PA3IUYHBIX CIIOEB
BCy4ynBaromuxcss marepuanos sBisitores FR-VIG co ciosmMu ruapoCHIIMKAaTOB IIEJIOYHBIX
MeTanoB pasnuuHoro cocrasa, FR-VIG co cnosimu opraHudeckux rujporesnei pasjindHOro
cocraBa, FR-VIG ¢ HEKOTOPBIMU CIIOSIMU THAPOCHIMKATOB LIEJIOYHBIX METAJIJIOB U HEKOTOPBIX
OpraHn4eckux ruzpporeneii. Ecim npucyTcTByeT HECKOIBKO BCITYYHBAIOIIUXCS OJIOKOB, BCE CIIOU
BCIYYHMBAIOIIUXCS MAaTEPHAIOB NPEATNOYTUTENBHO JIMIIEHBI OXBATBIBAKOLIEH mepudepritHoMN
pacriopku MO WX MepuMeTpy. Bce OHM MNPEANmOYTHTENTBHO TPEACTABISAIOT COOOH Ciou
KOMITO3ULMI THAPOCUIIMKATA LIEJIOYHOr0 METalljIa C OJIMHAKOBBIM WM PA3JIMYHBIM COCTABOM.

B BapmanTax ocymecTtBieHus Hactosimero mzobperenus, rae FR-VIG comep:kuT HECKOJBKO
BCIYYHBAIOIIUXCS OJIOKOB, BCE BCIYUYHBAIOIINECS OJIOKH MPEANOYTHTENBHO OOpAIeHbl K OAHOM
u ToM ke crekiasiHHOW mnaHenu VIG. Jpyrumu crnoBamu, VIG He 3axato Mexay
BCIYYHBAIOIUMUCS OJIOKaMH.

Jto mpexacrasisier ocoObiii uHTEepec, korna FR-VIG umcrmonb3yercss st 3akpbITHA MPOEMa B
neperopoAke. JTa IMeperopojka OTAeNseT BHELIHee MPOCTPAHCTBO OT BHYTPEHHEro
IPOCTPAHCTBA, OOBIYHO 3TO MEPETOPONIKA, OTACISIOMAs BHELUTHIOI aTMoc(epy OT BHYTPEHHETO
NPOCTPAHCTBA 31aHus. JIeHCTBUTENBHO, B 3TOM Clly4ae BCIYYHMBAKOLINECS OJIOKH AOJDKHBI ObITH
3allMIIEHbl OT BHEIIHEeHW cpelbl M BBICOKUX TemmepaTyp, nostomy FR-VIG npeanoururensHo
pacrionaratb TakuM 00pa3oM, 4YTOOBI BCITyYUBAIOIIHECs OJOKU ObLIN OOpaIleHbl BO BHYTPEHHEE
npocTpancTBo, a VIG — Bo BHemH00 armocdepy. 1o Toii ke npuunae FR-VIG, conepxaree
OIWH BCIYYHBAIOIIUHCS OJIOK, HCHOJB3yeMO€ U 3aKpbITHS IpOeMa B IEPErOPOIKE,
OTJEJSIONIeH BHEIIHIO aTMOoc(hepy OT BHYTPEHHErO MPOCTPAHCTBA 3MaHMSA, MPEATIOYTUTENBHO
pacrioyarathb Tak, 4ToObl BCIIy4HBaOLIUICS OIOK ObLT 0OpalneH BO BHYTPEHHEE MPOCTPAHCTBO, a
VIG - Bo BHeIHIOKO atMochepy.

FR-VIG cornacHo HacTosieMy M300peTEHUI0 MOKET TaKXkKe COJEpKaTh Ha OJHOM WJIH O00OUX

KOHLAX OAHY HWJIN HECKOJbKO JOMOJHUTECIBbHBIX CTCKIIIHHBIX nmaHeyeil ¢ HACIOEHHBLIM
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MIPOMEKYTOUHBIM MTOJIUMEPHBIM CII0eM (Ci10siMH). [IpoMeKyTOUHBIE MTOJIMMEPHBIE CIION OMUCAHBI
BbIIIE. JTO sSBISETCS OCOOEHHO MPEANOYTHTENbHBIM IS YIYYIIEHHs] XapaKTePHCTUK
0€301MacHOCTH, TaKMX KaK MPOTHBOB3JIOMHBIE U MyJICHETTPOOHBAEMBIE XaPAKTEPUCTHUKH, 3aLUTA
OT nedeHecTpaIuu.
B mpenmodtuTensHOM BapHaHTE OCYIIECTBICHHS HACTOSIIETO H300pETeHHMs HAa BHYTPEHHEH
MOBEPXHOCTH TIEPBONM W/WJIM BTOPOH CTEKJSIHHBIX TaHeJel Mo MeHbined mepe oxHoro VIG
NPEAYCMOTPEHO TMOKPBITHE, TAaKOE KaK TMOKPBbITHE, OTPAKAIOIIEe TEIUIOBbIE JIyYH, WIIH
HU3KO3MHUCCHOHHOE MOKpbITHE. Hampumep, 3T0 MpOMWLIIOCTPUPOBAHO MOKpbITHEM (8) Ha dur. 1
u?2.
KomuyectBo BcnyumBarommxcss 010koB FR-VIG o0wbmuHO coctaBnser ot 1 mo 15 wm
MPEeANOUYTUTENBHO OT 1 110 6.
Crnoli BcyuMBaromerocss Marepuana, JHLIICHHbIH nepuepuiHON pacnopKu, OOBIYHO MOKET
OBITH MOJIy4eH CIIOCOOOM, BKIIOYAFOIAM 3TaITbI:
— TPUTOTOBJIEHHS PACTBOPA-TPEALIECTBEHHIKA BCIyUHNBAIOLIETOCS MaTEpUaa,
-~ HAHECEHWs  PacCTBOPA-NIPEAIIECTBEHHMKAa  BCIYYHBAIOLIEroCs  Marepuala Ha
crekssiHHYI0 naHenb FR-VIG, pacnonoxkeHHyr0 B TOPU30HTAIbHOM MOJIOXKEHUH,
— CYIIKH pacTBOpa-NMpEeAIIECTBEHHUKA BCIYYHBAIOLIErOCs Marepraia ¢ oOpa3oBaHHEM
CJIOSl BCIYUMBAIOIIETOCs MaTepuaja, Y KOTOPOro IepBas CTOPOHA KOHTAKTHPYET C
YKa3aHHOM CTEKJITHHON MAHEJbIO.
JTan NpUTrOTOBIICHUS PACTBOPA-NIPEIIIECTBEHHIKA BCIyYHBAIOIIErOCs MaTepraia MOXKeET ObITh
OCYLIECTBJIEH JIIOOBIM  CIIOCOOOM,  HM3BECTHBIM  CHENUAINCTY B  JaHHOHW  oOjacTu.
[IpeniuecTBEHHUKH MOKHO, HAIIPUMED, BBOJIUTH B CMECHTEJBHBIIN 0aK uepe3 pacxoJoMephl.
PacTBop-nipealecTBEHHUK BCIYYHBAOLIETOCS MaTepralia MOXKET MPENCTAaBIATh COOOH pacTBOp-
NPEAIIECTBeHHUK TUAPOCHWIMKATA INEJOYHOTO MEeTajula, WM  PacTBOP-NPEAIIECTBEHHUK
OPraHUYeCKOro TUAPOTeNis, MIIH PACTBOP, COIEPKAIUN KaK MPEAIEeCTBEHHUKU THAPOCHIINKATA
IIEJIOYHOTO MeTajula, TaK W TPEAIIECTBEHHHKH OPTaHHYECKOTO THAPOTeNs. JTOT MPOLEece
0COOEHHO MOJIXOANT JIsl PACTBOPOB-TIPEALIECTBEHHIKOB IMIPOCHIIMKATA IEJIOYHOTO METaIlIa.
B cnyuae pacTBOpa-mpeninecTBeHHUKA THAPOCHIMKATOB INEJIOYHBIX METAJUIOB PACTBOP MOXKET
OBITh TPUTOTOBJIEH, HANPUMEP, HCXOIs M3 KOMMEPUECKHUX BOIHBIX PACTBOPOB CHJIMKATOB
IIEJIOYHBIX METAJJIOB MJIM M3 CMecel KOJUIOMTHOrO KpeMHe3eMa ¢ No0aBJIeHHEM THAPOKCHIIOB
IIEJIOYHBIX METAJUIOB HJTH U3 HUX OOOHX.
I'mnpocunMkaThl IMIENOYHBIX METAJUIOB OMHMCaHbl Bbimle. CMECH KOJUIOMTHOTO KpeMHe3ema ¢

THAPOKCUAAMU HICJIOYHbIX METAJIJIOB MOIyT HMETH 3HAYUTCIIBHO 0oJiee HHU3KOE COACPIKAHUE
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BOJABL, Y€M B IMPOMBIILIEHHBIX CHJIMKATaX, M, CJIE€JOBATENIbHO, TOpazfno OoJjiee BBICOKHE
otrnowenus S102/M20. CrnenoBaTenbHO, UX UCTIONB30BAHIE MOXKET 00ECIIEUUTh PEUMYIIECTBO
IUISL COKPAIIEHUS] BPEMEHH CYIIKH M 00€CTeUnTD JIYYIIYI0 OTHECTOMKOCTD B Ciydae moapa. Tem
HE MeHee, N0 3KOHOMUYECKHM MPUYMHAM MpPEeNNOUTUTENbHO MCIONb30BAaTh MPOMBIIIJIEHHBIE
CHJIMKATBI LIEJIOYHBIX METAJIOB ¢ AO0aBJIEHUEM KOJUIOMTHOTO KPEMHE3EeMa, €CIIH JKeJIaTebHbI
pacTBOpPBI, HMEIOIIHE BBICOKOE MOJSIPHOE OTHOLIeHHe, Oe3 HeOOXOAMMOCTU YIaJeHHS
U30BITOYHOTO KOJIMYECTBA BOJBL.

Ilpu ucnonp3oBaHUU CMeCEH KOJUIOMAHOIO KPEMHE3eMa U FMAPOKCUAOB LIENOYHBIX METAJIOB
CBOWCTBA PaCTBOPA-NPEAIIECTBEHHUKA BCIYYMBAIOIIErOCs MaTepuaja 3aBHCAT OT pasmepa
yacTul. B mnemom yBenuueHwe pasmepa 4YacTUL] B ONPEAEIEHHBIX IMpeaenaax MO3BOJSET
OTCPOYHUTD HEXKENATEIbHOE CIEKaHWE PacTBOpPA MEpel ero HAHECEHHEM Ha CTEKJITHHYHO NaHelb
y3qa. [IpyruMu CloBaMH, yBEIMYEHHE pa3Mepa YacTULl KPEeMHEe3eMa MO3BOJISIET NMOANEPKUBATh
HEOOXOIMMYIO BSI3KOCTb PacTBOPA-TIPENLIECTBEHHIKA BCIYYHMBAIOIIETOCsS MaTepuana Ul
nanpHeimei 0opadboTKu.

OdeBuaHO, YTO YBEJMYEHHME pa3Mepa 4YacTHUIl OIpPaHUYEHO, IOCKOJbKY 3a MpeaenaMu
OTIPENIEIICHHOTO pa3Mepa CMeCH yke He 00anaroT TpeOyeMbIMH ONTHYECKUMH CBOWCTBAMH H, B
YaCTHOCTH, MpO3pavyHOCThIO. CIUIIKOM OoJbIINE pa3Mepbl YacTHI[ KpeMHe3eMa MPUBOIAT K
paccenBaHMIO CBETa M O00pa3oBaHUIO 3aMyTHeHHs. Ha mpakTuke 4acTumbl AMOKCHAA KPEMHUS,
UCTIOJIb3yeMble JIsi OOpa3OBaHUsl CMECH BCIyYHBAIOIIETOCS MaTepuasia Ha OCHOBE CHIIMKATA,
UMEIOT CpeqHuil nuameTp He MeHee 40 HM U mpeanodTUTeNIbHO He MeHee SO HM. DTH 4aCTHULIbI
TaKXe HUMEKT CPEeIHHE pa3Mepbl, KOTOpPblE MNPEUMYLIECTBEHHO HE MpeBblaroT 150 HM u
NPEANOYTUTENBHO He mpeBblmaoT 130 HM. OCOOEHHO MPEennouYTHTENbHBIN CPEIHUN aHaMeTp
cocrasysier ot 60 HM 10 120 HM.

Mounsipaoe otaomenue SiO2/M20 B pacTBOpe-NpEALIECTBEHHUKE THAPOCUIIMKATA IIEJIOYHOTO
MeTajula TaKXKe SBJISIETCS] TAKUM, KAaK OMMCAHO BbIIIE IS CJIOs KOMMO3ULUU TUAPOCUIINKATA
LIEJIOYHOTO METAILIA.

MaccoBasi o5 conep:KaHusl BOABL B PaCTBOPE-MPENIIECTBEHHUKE THAPOCUINKATA LIEJIOYHOTO
Metajuia 00brdHO cocTaBisieT oT 40 1o 65% OT Maccel pacTBopa.

[Tonmmoner 0ObIMHO MOOABISIFOT B PACTBOPBI-MPEALIECTBEHHUKA THAPOCHUIIMKATOB INEIOYHBIX
METAJUIOB B KOHLEHTpauuu He Oonee 15 Bec. %, mpeamoututenpHo He Oosee 10 Bec. % oT
Macchl  pacTBopa. IIpennmouTHTENbHBIMH — TIOJIMOJIAMH  SIBJISIFOTCS.  TJIMKOJIM,  OCOOEHHO

STUJICHITJIMKOJIb UJIU TJIMLECPUH.
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TpaguuuoHHO pacTBOP-NPEALIECTBEHHUK MMAPOCHIMKATA IIEJIOUHOTO MeTalljla TaKkKe BKII0YaeT
apyrue 1006aBKH B HEOOJBIINX KOJMUECTBAX, TAKUE KaK MPOAYKTHI a30Ta (MOYEBHUHA, AMUHBL.. ),
MOBEPXHOCTHO-aKTHBHbIE BELIECTBA MJIM YCUJIMTENN aAre3ud, Takue Kak CHJIaHbl W
(YHKLUNOHATNM3UPOBAHHBIE CHJIAHBI, TAKHE KaK aMHHOCHJIAHBI, KaK OIHCAHO BBILIIE B CBSI3U C
KOMIIO3MLMEH  TUAPOCUJIMKATOB  LIEJOYHBIX  MeTajuloB.  IlpeamouturenbHO  pacTBOp-
NPEAIIECTBEHHUK CONEPXKUT THAPOKCHUI MaccoByro nosito Terpamerwiamvonus (TMAH) B
kojaecTBe He Oonee 1,5% oT mMacchl pacTBopa.

HeoOsi3arenbHblil  3Tanm  meruapaTald  PacTBOPA-TIPEIIISCTBEHHUKA  BCIYYHBAIOLIErOCs
MaTepuaja MOXXeT UMETb MECTO MEeXAY STaroM MPUTrOTOBJIEHUS pacTBOpPA U 3TAllOM HaHECEHUs
pacTBOpa Ha CTEKJISTHHYIO NaHeNb y3Ja JJIsl YMEHbIIEHUs KOJUYeCTBa BOJbI B pacTBope. JTOT
STan JAeruapaTalyy OTJIWYaeTcs OT 3Tala CyLIKH, KOTOpBIM MPOUCXOAUT MOC]E HAHECEHUs
pacTBOpa Ha FOPU30HTANIBHYIO CTEKJISHHYIO TTaHEeb.

PacTBop mocne mermmparaliil AOCTATOYHO CTAOWUJIEH MPHU OOBIYHBIX YCIOBHSX TEMIIEPATYPhI
okpy>xaroiei cpeapl. OH MOXKET XpPaHUTHCS B TEUEHHE HECKOJIbKUX 4acOoB WM Jake AHEeH mpu
HEOOXOUMOCTH TIpU OXJIaXKIeHUU Oe3 pucka oOpa3oBaHUs rejs. DTy CTAOMIBHOCTH MOXKHO
HCIIOJIb30BaTh ISl YCTPAHEHUsI MY3bIPbKOB, KOTOPbIE MOTJM MOSIBUTHCS MPU MPUTOTOBJIEHUU
pacTBopa.

Ha cnenyromem stane pacTBOp-NpeALIECTBEHHUK BCIYYHBAIOLIEroCs MaTepuaja HaHOCAT Ha
CTEKJISIHHYIO MaHeNb y3J1a, TOMELIEHHYIO B TOPU30HTAIbHOE MOJIOKEHHE.

Drtan CyuIkd pacTBOpa-NMPEAIIEeCTBEHHUKA BCIYYHBAIOILIETOCS MaTepraa OObIYHO BBIMOJHSIOT
NyTEM T[OMEUICHHUsI CTEeKJISIHHOW TaHeNHW, CHAa0XK€HHOW pacTBOPOM-TIPENIIECTBEHHUKOM
BCIIyYHBAIOLErOCsl MaTepuana, B HAarpeTyrd KaMepy IpH KOHTPOJHUPYEMbIX YCIOBMSIX
TeMIIepaTypbl U BIAXKHOCTH. BpeMmsi cyllku MOXET BapbUpPOBAaThCsl B 3aBUCUMOCTH OT YCJIOBUI
CYIIKH, OOBIYHO OHO COCTaBJIIET OT HECKOJBKUX 4acoB 10 48 wacoB. Bpems CyIiku HE TOJBKO
I0poro oOXOOUTCS, HO W BJIMAET HAa Ka4eCTBO MOJy4aeMbIX NpoaykrtoB. Ilpu Temmeparypax
nopsaka cra °C QIUTeNbHBIM KOHTAKT CTEKJSIHHBIX JIMCTOB C CHUJIBHOLIENOYHBIMU COCTaBaMu
MOKET NPUBECTU K MOBEPXHOCTHOMY paszbefaHuto crekia. CyllKy Takke MOKHO MPOBOAUTD,
NoMelasl CTEKJSIHHYIO MaHelb C MOKPbITUEM Ha KOHBeWep, ABMKYLIUICS B Me4M, TAaKOH Kak
nojporpeBaemMbelii  TyHHeNb. CyIIKy MpOBOAAT A0 TeX NOp, MoKa He olpasyercs CJon
BCITyYHBAIOLIErocsl MaTepuaa, nepsasi CTOpOHa KOTOPOrO HaXOJUTCsl B KOHTAKTE C yKa3aHHOMN
CTEKJISIHHOW MaHENbIO y3J1a.

B xoHKpeTHOM BapuaHTe OCYILIECTBJEHHs CJIOM BCIyUHBAIOIIErOCs MaTepualia MOXeET COCTOSITh

N3 HECKOJIBKUX MOACIIOCB, MOJIYYCHHBIX H3 PACTBOPA-TNIPCAIICCTBCHHHWKA BCIYYHUBAROIICTOCA
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Mare€puaia, KOTOPbIEC MOI'yT OBITH OJAWMHAKOBBIMU WUJIH Pa3HbIMH. Heckonbko HEHUCYCPIIBIBAOIINX
IIPUMEPOB CJIOSI BCIyYMBAIOLIErOCsl MaTepuana, COCTOSIIEro U3 Ppas3u4HbIX IOACIOEB,
NPEACTABISIIOT COOO0H CIIOHN, COCTOSIINN U3:

— MOJCJOEB I'MIPOCUIIMKATOB LIEJOYHBIX METAJJIOB PAa3JINYHOIO COCTABa,

— MOJICJIOEB OPraHMUYECKUX rUAporeneil pasHoOro CocTana,

- moacnos (MOJCIOEB) THAPOCUIIMKATOB IIEJOYHBIX METAJUIOB U TOACIOS (IOJCIIOER)

OPraHUYEeCKHUX TUAPOTreeH.

ITepBbiii moncmoii oOpa3yeTcss Ha OMHOH CTEKJISIHHOW MaHeTW Vy3ja, TMOCISAYIOIIHIA
(mocnenyroire) MocieA0BaTeIbHO 00PA3YIOTCS HAa MPEABIAYIIEM.
CHGL{I/IaJ'II/ICTy B I[aHHOfI 00J1aCTH TEXHUKU IIOHATHO, YTO HACTOALICC I/1306peTeHI/Ie HUKOUM
o0pa3oM He OrpaHWYE€HO BapHAHTAMH OCYINECTBJICHUS WM (PUrypaMu, ONMHUCAHHBIMH BBILIE.
Hanporus, MHOrne Monudukaniuy U BapuaLi BO3MOXHBI B Ipenenax oObeMa MpuiaraeMoi
dopmyrsl m300pereHust. CienyeT NOTOJIHUTENBHO OTMETHTh, YTO M300pPETeHHE OTHOCHTCS KO
BCEM BO3MOKHBIM KOM6I/IHaLII/I$IM MPU3HAKOB U NPCANOYTUTECIIbHBIM TIPU3HAKaM, OIMMMCAHHbIM B
HACTOSIIEM OKYMEHTE M MEePEeYNCICHHbIM B popMyiie n3odperenus. OUrypsl BHIIIOJHEHBI HE B

Macirade u NpEACTABJICHBI TOJIBKO B UJIFOCTPATUBHBIX LECJIAX.

CCBUIOYHBIE TO3UITAN

Ccbuiounast mo3uuus DJeMeHT

10 OTHECTOMKHUI BaKyYMHBIA H30JIILIUOHHBINA OJIOK OCTEKIJICHHS

11 BHYTPEHHsIS1 TIOBEPXHOCTD MMAHENIH IEPBOM CTEKJISTHHON NaHeNN

12 BHEIIHsIs] TOBEPXHOCTD NAHEN NEePBON CTEKJITHHOW MMaHeIn

21 BHYTPEHHsIS1 TIOBEPXHOCTh IMAHEJIH BTOPOH CTEKJISTHHON MMaHENIH

22 BHEIIHsIs] IOBEPXHOCTD NAHEIN BTOPOU CTEKJIIHHON NaHeIn

4, 4b OTtnenbHast mOATIOPKA

5, 5b I'epmeTndHO coeauHsIOLIEE YILIOTHEHNE

60, 60b BenyuuBarommiicst 610k

61, 61b Crot BCIy4HBArOLIErocsi MaTepuaia

7, 7b IIpoMexyTOYHBIN NOJUMEPHBIN CIION

8 IInenka, oTpaxaromas TEIIOBbIE JIy4H, WU
HU3KO3MHUCCHOHHAS TUICHKA

GP1 IlepBas cTeknsiHHasA NaHeNb

GP2, GP2b Bropas creknsiHHas naHemnb
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GP3, GP4 JlononHuTeNbHAs CTEKJISIHHASA aHEb

GPiu, GPiub, CreknsiHHAs TTAHENb BCITYyYHBAIOIIErOCs OJI0Ka

V, Vb Bryrpennunii o6bem
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DPOPMYJIA H3OBPETEHUA

1. V3en (10) orHecTOHKOro BaKyyMHOTO U3OJISIIHOHHOTO OCTEKJICHHUSI, COep KaLU:
1.  mo MeHbIIeH Mepe OAWH BAaKYyMHbIH M3OJSIIMOHHBIA OJIOK OCTEKJICHUS,
5 COoAep KaLIU:
a. TepBylO CTeKIsAHHYK naHenb GP1, umeromyro BHYTPEHHIOIO MOBEPXHOCTb
(11) maHenu ¥ BHEIIHIOK MOBEPXHOCTH (12) maHenu, u BTOPYIO CTEKIISTHHYIO
naenb GP2, wuMmeromyr0 BHYTPEHHIOIO TOBEpXHOCTh (21) maHennm wu
BHEIIIHIOKO MTOBEPXHOCTD (22) maHemw;
10 b. HaOOp OTHENBHBIX MOAMOPOK (4), PACIOJIOKEHHBIX MEXAY MEePBOI M BTOPOI
CTEKJITHHBIMU TIAHEJSIMH, MOJACP KUBAIOIINX PACCTOSIHHE MEXIYy NMEPBOH U
BTOPOH CTEKJITHHBIMH TTaHEJSIMY,
C. TEpPMETHYHO COENUHSIoIIee YIUIOTHEHHe (5), YIUIOTHSIOIIEe pacCTOSIHHUE
MEXIYy NIepBOI M BTOPOH CTEKJITHHBIMH MAHESIMU TI0 UX TIEPUMETPY;
15 d. BHyTpeHHHH 00beM V, 00pa3oBaHHBIH MEPBOH W BTOPOH CTEKJITHHBIMU
MAHEJSIMU U 3aKPbIThI T€PMETUYHO COCAMHSIOMUM YINIOTHEHHUEM, TIPUYEM B
HEM CO3J1aH BaKyyM ¢ abCONIIOTHBIM naBieHneM MeHee 0,1 mOap; u mpu 3TomMm

BHYTPEHHUE IMOBEPXHOCTH MaHesel oOpaleHbl K BHyTpeHHEMY 00beMy V;

u
20 il. O MEHbIIeH Mepe OUH BCIYYUBAIOIIHIACS 010K (60), Comep Karimii;
- cIoii BeryumBaromerocs: Mmarepuana (61),
- crexngHHylo maHenb GPiu BcnmyumBaromerocst OJoka, HaXOASIOYIOCS B
KOHTAKT€ CO CJIOEM BCITyYHBAIOIIETOCS MaTepHaa;
IPU 5TOM CJIOM BCIYYHMBAIOIIEroCs Marepuaia oOpalleH K OOHOH M3 BHEIIHUX
25 nosepxHocTed (12, 22) maneneli mepBoii miam BTOpoW crekissHHONW manenu (GP1,

GP2) u numen nepudepuitHON pacropKy, OXBATHIBAIOIIEH BCIYYHBAIOIIHMICS OJOK

M0 UX NEPUMETPY.

2. OrsecTolKuii BaKyyMHbII M30JIALIMOHHBIN y3€J MO M. 1, OTIMYaromuicsa TeM, YTO CJION
30 BCIYYHMBAIOIIErOCsl MaTepuajla HaXOIUTCS B KOHTAKTE€ C BHEIIHEH MOBEpXHOCTHIO (12,

22) naHenm.
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OrnecTolikuii BaKyyMHbIN H30JIALIMOHHBIN y3€l MO M. 1, OTIMYaromuics TeM, 4TO CJIoN
BCITyYMBAIOIIErOCST MaTepuaia OTAEJeH OT BHemHed moBepxHoctu (12, 22) maHenu
JOTIOJIHUTENIbHOW  CTekJsiHHOM maHenbto GP3 ¢ HaclioeHHBIM POMEXYTOUHBIM

NOJIMMEPHBIM clioeM (7) Ha YKa3aHHYIO BHELTHIOK MOBEpPXHOCTH (12,22) maHeny.

OrHecTolKUN BaKyyMHBIH HW3OJSIMUOHHBIA y3€1 MO M. 3, OTJIMYAIOINHUICS TEeM, YTO
MPOMEKYTOUHBIH TOJMMEPHBIA CJION CONEPKUT MaTepHali, BbIOPAHHBIA W3 TPYIIIbI,
BKIrouaromeit stuneHBuHmwianerat (EVA), mnomuuszobytunen (PIB), monmaneranw,
Hanpumep mnonsuBuHIIOyTHpane (PVB), momuyperan (PU), momusunmixnopun (PVC),
cnoxkHble monumddupel, nukinoonepuHoble momumepsl  (COP), wmoHOMepsl w/mim

AKTUBUPYEMBbIE VIbTPaA(HUOIETOM KIIEH.

OrHecTolKUN BaKyyMHBIH HW3OJSIMUOHHBIA y3€1 MO M. 2, OTJIUYAIOLIUNUCS TEM, YTO

JOTIOJTHUTEJIbHO COJIEPKUT:

a. JIPYryro CcTekIsHHYI naHenb GP2b;

b. nmpyroi#i HaboOp OTAENBHBIX MOAMOPOK (4b), PaCHOJIOKEHHBIX MEXAY CTEKJISTHHOU
na"enpro GPiu BeryumBaromerocs: 0JI0Ka M JTOTIONHUTENBHOW CTEKIISTHHOM MaHeNbo
GP2b 1 nonaep:KUBarOLINX PACCTOSHUE MEXY HUMU,

C. Ipyroe repMEeTUYHO COEAMHSIoLIee VIUIOTHeHHe (5b), YIUIOTHsIoIee paccTosHue
MEXIY CTEKJSIHHOW TaHEeNbl0 BCIYYUBAIOIIErocss OJOKa W JONOJHHUTEIBHOM
CTEKJITHHOM MaHEeJbIO 110 X IePUMETPY,

d. nmpyroit BHyTpeHHHII 00BeM Vb, 0Opa3oBaHHBIM CTEKJISIHHOW  MMaHEJbIO

2
BCIYYHMBAIOIIErocsi OJOKAa M JOMOJHUTENbHONH CTEKJISIHHON MaHENbI0 M 3aKPBIThINA
JOTOJIHUTEJIbHBIM T€PMETUYHO COEAUHSIOIMM VIJIOTHEHUEM, W NPU 3TOM B HEM

co31aH adCOJTIOTHBIN BakyyM ¢ naBjeHreMm mernee 0,1 mbap.

OrHecTOHKHUH BaKyyMHBIH U30JSIMMOHHBIA y3€I] MO JIOOOMY M3 MPEObIAYIIUX MYHKTOB,
OTJIMYAKOIIUIACS TEM, YTO CJIOW BCITyUMBAOIIErOCS MaTepHalia BEIOpaH H3:

- CJIOs1 KOMITO3ULIMHU THAPOCHIINKATA IEJOYHOIO METalia,

- CJIOs1 OPTaHUYECKOrO FUAPOTes,

- CHOs, COJAEp:KAllero KOMIIO3ULMK) THAPOCHIMKATA WLIEJIOYHOIO MeTauia |
OpraHUYeCKH TUAPOresb, MPUCYTCTBYKOLIUX B BHUAE CMECH WU B BUAE Pa3IMYHBIX

IMOACJIOECB.
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OrHecTOHKNH BaKyyMHBIH HM30JILMOHHBIA y3€ll MO JIF0OOOMY M3 MPEIbIAYIIUX MYHKTOB,
OTJIMYAOLINNCS TE€M, UTO CJIOH BCHYyUMBAIOIIErOCsl MaTepHaja MpeacTaBisieT coOoi cioil

KOMIIO3UIHUU THUAPOCUIIMKATA LCJIOYHOI'O METAJLJIA.

OrHecTroiikuli  BakyyMHBbIM  H30JSIUOHHBIM  y3el1 1O  MOpeAblAylleMy  IMYHKTY,
OTVIMYAIOIUNACA TEM, 4YTO CJIOHW BCIYYMBAIOLIEroCs MaTepuajga COAEPKHT MAaCCOBYIO

1010 BoAbI OT 18 1o 50% ciost BCIy4MBaroLIerocst MaTepuana.

OrHecTOHKHMH BaKyyMHbI M3OJSIMMOHHBIA y3enm mo modomy w3 m. 7 wimm m. 8§,
OTJWYAIOIIUICA TEM, YTO CJIOW BCOYYHUBAIOLIErOCs MaTepuajga HMEET MOJISIPHOE

otnomenue Si02/M20 ot 2,5 1o 8.

OrHecTOHKNH BaKyyMHBIH M30JSIIHOHHBIN y3€J MO JII000MY U3 NIl 7-9, OTnYaromuiics
TE€M, 4YTO CJOW BCIYYMBAOLIETOCsl MAaTepuaja AOMOJHUTEIBHO COIEPIKUT IOJHONBI B

koHueHTpauuu ot 0 10 22 Bec. % Cl10s BCIy4YUBAOIIEroCcsi MaTepuana.

OrHecTolKkHUH BakyyMHBIH HM3OJSIIMOHHBIA y3en mo mobomy wu3 mm.  7-10,
OTJIMYAIOIIUNCSA TEM, UTO CJIOH BCIyYHBAIOIIErOCs MaTEPHAIa AOTIOJHUTENBHO CONEPIKUT

10 MEHbIIElH Mepe OTHO CHIIMKATHOE CTAOMIIM3HPYIOLIEe BEIIECTBO.

OrHecToWKkHUH BakyyMHBIH HM3OJSIIMOHHBIA y3en mo Jobomy w3 mm.  7-11,
OTVIMYAIOIIUICS TE€M, 4YTO CJIOH BCIYYMBAOLIErOCs MaTepuana HMEEeT TOJIIUHY B

nuamnazoHe or 1 7o 10 mm.

OrHecTOHKNH BaKyyMHBIH HM30JILMOHHBIA y3€ll MO JIF0OOOMY M3 MPEIbIAYIIUX MYHKTOB,

OTJIMYAIOLINNCS TEM, YTO CJOH BCIyYHBAIOLIErOCS MaTepuasia MOJy4arT CIOCO00OM,

BKJIFOYAIOLIUM 3TaIbl:

— NPUTOTOBJICHHsS PACTBOPA-NPEALIECTBEHHUKA BCIy4YHBAOLIErOCs MaTepHana,

— HAHECeHWs  PacTBOpA-NPEAUIECTBEHHHMKA  BCIYYMBAKOIIETOCd  MaTepuana Ha
CTEKJISIHHYK) ~ TaHEIb  OTHECTOMKOrO  BaKyyMHOIO  HM3OJSILUOHHOIO  Yy3JIa,

PAcCIOJIOKEHHYIO B TOPU30HTAIbHOM MOJIOKEHUH,



5

10

28

— CYIIKH pacTBOpa-NMpEeAIIECTBEHHUKA BCIYYHBAIOLIErOCs Marepraia ¢ oOpa3oBaHHEM
CJIOsl BCIyUMBAIOIIErocsl MaTepuana, y KOTOpPOro IepBas CTOPOHAa KOHTAKTHPYET ¢

YKa3aHHOM CTEKJITHHON MAHEJbIO.

14. OrHecToiikuii  BakyyMHbIH  HM30JALIMOHHBIM  y3€1 MO  MpeablAyleMy IyHKTY,
OTJMYAIOLINNACS TEM, YTO CIOCOO MOJyueHMs CJIOs BCIyYHBAIOLIETOCs MaTepuaa
JOTMOJIHUTEIBHO  BKJIIOYAEeT 3Tal YaCcTUYHOM  AerujapaTauuyd  MeEXIy 3Tarlom
IIPUTOTOBJIEHUS] PACTBOPA M 3TAllOM HAHECEHUS PACTBOPA HA CTEKJSIHHYIO IAHENb y3ja

OTHECTOMKOTO BAKYYMHOI'0 U30JIALMOHHOIO OCTCKIICHUS.
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