201992438 A2

(19) EBpa3unckoe 2 201992438 (13 A2
naTeHTHOeE
Be4OMCTBO
(120 OMUCAHUE U30BPETEHUA K EBPABUMCKOM 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. C03C 27/06 (2006.01)
2020.07.31
(22) [ata nonaum 3aaBku
2015.11.27
(54) BJIOK CTEKJISTHHBIX TAHEJIEI
(31) 2014-240319 (72) Waobperatens:
(32) 2014.11.27 Abe Xuporoku, Ypuy Eiturn, Ucudacu
(33) Jp Tacyky (JP)
(62) 201791159; 2015.11.27 (74) Tencrasmens
(71) 3assurens: Measexes B.H. (RU)
IMAHACOHMK UHTEJIJIEKYVYAJ o
MNMPONEPTU MEHE/IKMEHT KO.,
JITIL. (JP)
(57) bBrnox crexnsHHbIX TaHeneldl BKMoyaeT B ceds MEPBYIO CTEKISHHYIO MaHENb, BTOPYI) CTEKJISHHYIO

NaHeNb, YIUIOTHEHWE, O0e3BO3/yLIHOE MPOCTPAHCTBO W pa3ienuTeb. Bropas CTEKJIsHHas MaHesb
pa3MeleHa HalpOTHB MEPBOH CTEKISHHOM MaHenu. YIUIOTHEHHE, NMeroIee (popMy paMbl, TEPMETHIHO
COEIVMHAET NEPBYIO CTEKISIHHYIO MaHEIb U BTOPYIO CTEKIISTHHYIO MTAHENb APYT ¢ ApyroM. be3zsosmymrHoe
IIPOCTPAHCTBO OXBAYECHO IEPBOM CTEKIAHHOW IAHEIbIO, BTOPOM CTEKJISIHHOM IIAHENIBIO U YIUIOTHEHUEM.
Paspenutens pasmelieH MeXAy NEpBOM CTEKISHHOM IAHENIbI0 W BTOPOM CTEKJISIHHOM IaHENblo.
Paznenurens npencrasisier codoi CTONKY M3 IBYX WK Ooiee mieHOK. [To MeHbIIel Mepe onHa IIeHKa
U3 IBYX Wid 0oJiee TUICHOK CONCPIKHUT IONIUMED, UMEIOInil k03dduient Bsa3koynpyroctd mpu 400°C,
npesbrmatonmi 500 MITa.

V. 8¢V76610¢



2420-559840EA/055
BJIOK CTEKJISIHHBIX I[IAHEJIEN

OBJIACTE TEXHUKU

[0001] HacrTosmee wu300peTeHMEe OTHOCUTCH K OJIOKaM CTeKJISHHEX
maHeJen.

NIPENNECTRYIOINA YPOBEHbL TEXHVKN

[0002] V=zBecTeH OJIOK CTEKJISSHHHX IIaHeJIeM, B KOTOPOM IBe WU
BoJiee CTeKJAHHHX IIaHeJleV HaJIOXEeHH OIJHa Ha IPYyIyl C 3as0paMv Mexny
HUMM IOJI9 QOPMUPOBaHMSA ONOHOT'O WM 0Oojlee TEepMeTUMUHO 3BaKPHTHX
IIPOCTPAaHCTB, U B INPOCTpaHCTBax CO3OaHO COCTOSHME BaKyyMa. OTOT TUIL
BJIOKOB CTEeKJISHHHIX TIlaHeJle¥ Ha3BBaeTCHd MHOTOCJOMHOM CTeKJISHHOM
naHeJblo. 2TOT TUIl OJIoOKa CTEeKJISHHBIX I[IaHeJleM TakKXe Ha3HBaeTCcs
BaKyyMHOM WM3OJISLUMOHHOM CTEeKJISHHOM IaHeJblo. TakoM OJIOK CTeKJISHHBIX
naHeJel ob6JjlaZaeT MIPEeBOCXOOHBEIMM TeIlJIOM3OJSALUMOHHEMKY CBOMCTBAMMU.
BaxHo, uYTO OJIOK CTEeKJISHHHBX IaHeJleM IIoIOIepXMBaeTcss B COCTOSHUU
BaKyyMa.

[0003] Brulo  OpedJIOXeHO  MCIOJIb30BaHMe  pas3mejiuTesiey  OJisd
COXpaHeHusda  TOJIMHE 0e3BO3OYyNHOT'O IMIPOCTPaHCTBa BHyTpM  OJOKa
CTEeKJISHHHX IIaHeJlel. Pal3meuTesM IIPeOCTaBJIAT Cco0oM MaTepMalih,
3aXxaTHe  MexXnoy - IOBYX CTEeKJISHHEX  IlaHeJIel. Heobxonommo, UTOOH
pazneuTesm obJamaliM oIpelelJIeHHOW MPOUHOCTLI. Pas3meliMTesM 3advacTyio
M3TO0TaBJIMBATCA M3 MeTaJJla. HanpoTtwuB, B »OokyMeHTe US 6541084B2
ONIMCaHE pas3delJIMTeJIM, BHIIOJIHEHHHE K3 IIoJIMMepa. B COOTBETCTBUM C
STOM TexXHOJIOTMEM, MCIOJIL30BaHMe IIoJMMepa B KauecTBe MaTepuala OJIsd
pazmesuTesiel  MOXeT IIPUIOaBaTh pa3neJIMTesisM I'MOKOCTD. OmHakKo
cuMTaeTCcsa, UTO IIPM IIOMOIM pas3desiuTesiel, M3TOTOBJIEHHHX M3 IoJMMepa,
CJIOXHO MONIEePXMBATE TOJIMHY Oe3BO3OYIMHOI'O MNIPOCTPaHCTERA.

KPATKOE OIIMCAHUE M3OBEPETEHWA

[0004] Bapmaue¥ HacToOAmero u300peTeHUsa ABJAeTca obeclieueHUe
BJIoka CTeKJISHHHX IIaHeJel, ofecHeuMBawmero CcTabmjIbHOe QOopMUPOBaHMUE
©e3BO3OYIMHOTO IPOCTPaHCTRA.

[0005] Ommcan OJOK CTeKJSHHHX IaHeJleM. BJIOK CTeKJISHHEBIX
maHeJlell BKJOUaeT B cebd IepBYI CTeKJSHHY IIaHeJb, BTOPYIO
CTEKJISHHYK IIaHeJlb, YIJIOTHEHMEe, BaKyyMHOE IIpOCTpaHCTBO, WU, IO

MeHbIen Mepe, OIOMH paslelJiMTelib. BTopad CTeKJIdHHAa4d IIaHeJlb pa3MelleHa
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HallpOTUB HepBOﬁ CTeKJISHHOM IIaHeJIM. YILJIOTHEHWE B @opme P aMEL
I'epMeTHYHO COeIIVMHAET IIePBYK CTEeKJIAHHYK IIaHeJIE VM BTOPYK CTEeKJIAHHYIO
IIaHeJIE Opyr' C IPpYyI'OM. BakyyMHOe IIPOCTPAHCTBO OI'PaHMUEHO HepBOﬁ
CTEeKJISHHOM IIaHeJIBIO, BTOpOﬁ CTEeKJISHHOM IIaHeJIbio U YVIDIOTHeHueM. IIo
MeHbIen Mepe OIMH pa3ldejiMTeJlb pasMelleH MeXIy nepBoﬁ CTEeKJISHHOM
ITaHeJIBIO u BTOpOﬁ CTeKJISHHOM ITaHeJIBIo. Pasmesmurelib MOXeT
INpenliodyTrTeJIEHO BRJIOUYATE B cebdg NOJIMMMUL, VMenm1y 6eH30KCa30JIbHEE
CTPYKTYPEH . AﬂbTepHaTMBHO, 10 MeHbIIeM Mepe OIMH pasleJlMTeJlbE MOXeT

INpenliouyTrnTeJIbEHO comepXxaTb I1OJIMIMEP, oBJiagannmn BA3SKOYIIPYT'VIM

kosbdumenTom npu 400°C Gojgwme 500 Mna.

[0006] BJOK CTeKJISHHHEX IIaHeJleM B COOTBETCTBMM C HaCTOSIMUM
nz3obpeTeHueM obecreuuBaeT CTabubHOe (OPMUPOBaHME BaKYyMHOI'O
IpoCcTpaHCcTBa.

KPATKOE OIIMCAHUE UEPTEXEN

[0007] Qur.l m3obpaxaeT CxXeMaTHMUHOE CceueHMe OJIOKa CTEKJISAHHEX
naHeJe B COOTBETCTBUM C OIOHUM IIPUMEPOM.

dur.2 mszobpaxaeT CXeMaTMUHBEM I1IJIaH OJIOKa CTEeKJISHHHX I[laHeJel B
COOTBETCTBUK C IIPUMEPOM.

dur.3 nzobpaxaeT CcxeMaTUUYHBIM pazpes3 pazmenTelis B
COOTBETCTBUK C IIPUMEPOM.

dur.4 uszodpaxaeT BUIL B IIepClIeKTHBe OJIOKa CTEeKJISHHEX IIaHeJiel
Ha »Tame crnocoba OJsa eTo M3TOTOBJIEHUA.

dur.5 uzobpaxaeT BUIL B IepClIeKTHBe OJIOKA CTEeKJISHHEIX IIaHeJlel
Ha IpyTroM 3Tale crnocoba OJg ero M3TOTOBJIEHUA.

dur.6 mMz0dOpaxaeT BUIL B IepCleKTHBe OJIOKA CTEeKJISHHEIX IIaHeJlel
Ha IpyTroM 3Talle crocoba OJg ero M3TOTOBJIEHUA.

dur.7 uzobpaxaeT BUIL B IepCleKTHBe OJIOKaA CTEeKJISHHEIX IIaHeJiel
Ha IpyToM 3Talle crocoba OJg9 eTro M3TOTOBJIEHUA.

our.8 msobpaxaeT CXeMaTMUHHM IJIaH TOJIHOCTBI coBpaHHOTO O6JI0Ka
CTeKJISHHHX IaHeJel.

dur.9 wus3cbpaxkaeT CXeMaTHMUHEM pas3pes IIOJHOCTLID CcoBpaHHOTO
BJIoka CTeKJISHHHX IaHeJel.

dur.10 mzobpaxaeT BUI B IIepCleKTuUBe OJIOKa CTEKJISHHEIX [IaHeJlel
Ha IpyToM 3Tale crnocoba OJg9 ero M3TOTOBJIEHUA.

dur.1l1l m30bpaxaeT CxXeMaTHUUHEM pa3pe3s OJIoKa CTEeKJISHHHX IlaHeJlel



B COOTBETCTBUM C IOPYT'VMM IIPUMEPOM.

OIMICAHUE BOIUIOMEHUN

[0008] Crenyolmee OIMCaHMe OTHOCUTCHS K OJIOKaM CTeKJISHHEBX
naHeJiei. B dYacTHOCTHM, CJenyolee OIMCaHMe OTHOCUTCA K OJIOKaM
CTeKJISHHHX IIaHeJlel, TI'Ie MexXxIy I[Iapo¥ CTeKJISHHEIX IaHeJel oBpa30BaHOo
BaKyyMHOE IIPOCTPaHCTBO.

[0009] Oour.l m dur.2 mzobOpaxailT OJOK 10 CTeKJISHHHX [IaHeJIel B
COOTBETCTBUM C OIHMM BOILIomeHMeM. BJjok 10 CTekJgHHHX IIaHeJlel B
COOTBETCTBUM C HACTOAMMM BOILJIOMEeHMeM IPeOCTaBJIgeT CoO0M BaKyyMHLM
M3OJISIMOHHEMN CTeKJISHHEM OJIOK. BakKyyMHBV M30JISLUMOHHEIM CTeKJISHHBIM
BJIOK OTHOCUTCSH K THUIIY MHOTOCJIOMHHX CTEKJISHHHEX IIaHeJIeM, BKJIOUAKIEeMy
B cefBs IO MeHblleM Mepe OIOHY IIapy CTEeKJAHHBIX I[laHejJlel, UM BKJoUaeT B
cebsa BaKyyMHOe IMIpoCTpaHCcTBO 50 Mexnoy I[Iapol CTeKJISHHHX IIaHeJel.
CilenyeT OTMETUTL, YTO Ha Our.2, B Lejiax oOOJIeTYeHUS IIOHMMAaHUA JIMIb
BHYTPEHHEeY CTPYKTYPH, IIepBas CTekJISHHas IaHeJb 20 1okazaHa C
BHPE3aHHOY uYacThi (JleBasg M HWXHAA YacThb) . CleayeT OTMETUTHL, UTO
HalpaBJIeHMS BBepX, BHU3, BJEBO U BIpPaBO Ha UYepTexXax OIpeneliainTCHd
Ha OCHOBaHMM HalpaBJIeHUSd, MIO3BOJIAKIETO  IPABMUJILHO CUMTEBATH
CCEBUJIOUHHE I103ULIUN .

[0010] BJgok 10 CTekJAIHHHX IIaHeJleM BKJOUaeT B cedd IIepBYD
CTeKJISHHYK HaHeJib 20, BTOpPYK CTeKJSHHYI HaHeJb 30, yrJoTHeHue 40,
BaKyyMHOe IpocTpaHcTBO b0 m pazpmemmuresnmu 70. BTopasd CTeKJIsSHHAA
naHeJqts 30 T1oMemeHa  HaIpOTUB TIIepPBOV  CTeKJSHHOM TnaHeau  20.
YmjoTHeHre 40 B QpopMe paMbl I'epMEeTMUHO COeIMHSAEeT IIEePBYKD CTEeKJISHHY
naHeJgib 20 M BTOPYK CTEeKJSHHYK HaHesb 30 Opyr ¢ OpyTroM. BakKyyMHOE
opocTpaHcTBO 50 OI'paHMUeHO IIepPBOV CTEeKJISHHOM MHaHeJlbio 20, BTOpOM
CTeKJISHHOM IaHeJbio 30 u yrioTHeHueM 40. PaspesuTesu 70 pasMelleHH
Pasgesmrenu 70 BrJIOUAT B cebd NDOJIMMMMI, MMEKIUM OeH30KCa30JIbHHE
CTPYKTYPH .

[0011] UYro kacaeTcsa 6Jjioka 10 CTekKJIAHHBEX [aHeJel, paslesuTelIN
70 comepxaT NOJIMMMMIO, MWMeRmMUM OeH30KCa30JIbHEE CTPYKTYPH, U B
pe3ylbTaTe 00JamalT MNOBHIIEHHOM MIPOYHOCTLID. KpoMe ToTo, paslesmuTeln
70 comepxaT NOJIMMMMI, MWMeRmMUM OeH30KCa30JIbHEEe CTPYKTYPH, U B
pesyJbTaTe obJjamalnT BJaCTUUYHOCTBI. [[OMOJIHUTEJBbHO, pas3meanTtenan 70

comepxarT InoJjmmMviMI o, , VIMemm OEeH30KCa30JIbHEE CTPYKTYPEL, n B
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pe3ylbTaTe of0JjlajalT IIOBHIIEHHOM TepMMUeCcKOW CTOMKOCTb. TakuM
oBpa3oM, MOXHO COQOPMMPOBATHE TOUHOE BaKyyMHOE IIPOCTpaHCTBO 50, wm
MOXHO CcO3IaThb OJiok 10 CTekJISHHHEX IIaHeJelM, o6JajallMi BHCOKOM
COTIPOTHUBJIISEMOCTBI BHENHMM yIapaM.

[0012] TlepBas cTekJigHHad HaHeJb 20 BKJKUYaeT B cebsa koprnyc 21,
OIpeneyamui IIJIOCKYD QOpMYy IIEepPBOM CTEeKJISHHOM HaHeau 20, M IOKPHTHUE
22. Kopnyc 21 gaBjgeTcsa NOPAMOYTOJIBHEM M BRJIOUAeT B Ccebda IIepBY
[IOBEPXHOCTL (HAPYXHYI I[IOBEPXHOCTH, BEPXHIK IIOBEPXHOCTHL Ha dur.l),
M BTOPYK IIOBEPXHOCTH (BHYTPEHHIOKL IIOBEPXHOCTEL, HWKHIOK IIOBEPXHOCTH
Ha dmur.l) B HalpaBJIeHMM TOJIIMHE, KOTOPHE IapalijleJibHBE IpYyI OPpYyIy.
Kaxnmas M3 IepBOM NOBEPXHOCTM M BTOPOM INOBEPXHOCTM KOpIycC 21 MMenT
IJIOCKYID IIOBEPXHOCTL. IlpuMepaMy MaTepualsa koplyca 21 1epBou
CTerJISHHOM mnaHeJu 20 MOTYT SABJIATHCS M3BECTKOBO-HATPMEBOE CTeKJIO,
CTEKJIO C BHCOKMM IIpenesioOM TeKyuecCcTM, XUMMUUECKM YIPOUHeHHOe CTeKJIO,
fecmeJylouHoe CTeKJIO, KBaplieBoe CTeKJIO, HeoKepaM, U OQUBUUECKHU
YIIPOUHEHHOE CTeKJIO. ClenyeT OTMETUTL, UTO IIepBasfg CTeKJIAHHad I1aHeJlb
20 He o06sg3aTelIbHO HOOJKHa BKJKYATE B Ccebsa HODOKpHTHUMe 22. Ileprasa
CTeKJISHHad DaHeJib 20 MOXeT COCTOATE TOJBKO M3 Kopoyca 21.

[0013] TIlokpHITME 22 BHIIOJHEHO Ha BTOPOM IIOBEPXHOCTM KOPIyCa
21 . IOKpHTHE 22 MOXeT, MNIPeOloUuTUTeJIbHO, NPedCcTaBJIAThL CcOoO0O0M IJIEHKY,
oTpaxawnimyln MHQpaKpacHoe muzaJiydeHre. CilelyeT OTMETUTL, UYTO IIOKPHTHUE
22 He OTpaHMUMBAETCS TakoM IIJIEHKOM, oTpaxaomey wuHPpakpacHoe
U3JIyueHnue, HO MOXeT TIPeOCTaBJIATL codoM IIJIeHKY C XeJlaeMueMA
dUBUUYEeCKMMM CBOMCTBAMMU.

[0014] Bropas cTekJIsHHad naHeJdk 30 BKJoUYaeT B cebsa kopnyc 31,
oIpenelIgmKuil IIJIOCKYID QOopMy BTOPOM CTekJIgaHHOM maHesm 30. Kopnyc 31
ABJIAEeTCH TMPAMOYTOJIBHEM UM BRKJKOUaeT B cebd TIIepBYyK ITOBEPXHOCTH
(HapyXHy®© I[IOBEPXHOCTB, BEPXHKK I[IOBEPXHOCTbL Ha dur.l), » BTOPYD
[IOBEPXHOCTL (HaApPyXHYI IIOBEPXHOCTHL, HIWKHIK [IOBEPXHOCTBL Ha dur.l),
B HalpaBJIEHMM TOJIMWHE, KOTOPEE NapaJlJleJIbHH IpyT Opyry. Kaxmas wms
[IepBOM IOBEPXHOCTM ¥ BTOPOM IIOBEepPxXHOCTM KoplIyca 31 4gBjageTcd
[IJIOCKOM IIOBepXHOCTLI. IllpuMepaMM MaTepuaJsa Kophnyca 31 BTopon
CTekJIAHHOM NaHeau 30 MOTYT ABJATLCS M3BECTKOBO-HAaTpMeBOe CTeKJIOo,
CTEKJIO C BHCOKMM IPEenesiloM TeKYyUYeCTM, XMMUUECKM YIIPOUHEeHHOE& CTeKJIO,

DecleJyIoOuHOe CTEKRJIO, KBapleBoOe CTEeKJIO, HeOKepaM, u dUsUUeCKHU



YIIPOUHEHHOE CTeKJIO. MaTepmal kophyca 31 MoxeT OHTBE TaKMM Xe, Kak
MaTepmrall kKopnyca 21. Kopnyc 31 wmMeonT OOMHaAKOBYKR O(GOpMy B
BepTUKaJbLHOM IMpOoeKUMM C KopmoycoM 21. MWVHBMM CJIOBaMM, BTopasd
CTekJIAHHasa IaHeJb 30 uMeeT TY XKe O(opMy B BepTUKaJILHOM MOIPOeKLUM,
UTO M IepBafd CTeKJIdHHas IaHeJb 20.

[0015] BTopasa cTekJgHHas IHaHeJbk 30 BrJOUaeT B ceBd TOJBKO
kopnyc 31. Ipyrumu cJoBamMM, Kopnyc 31 dopMMpyeT caM 1o cebe BTOPYI
CTEKJISHHYK IHaHeJib 30. BTopad cCcTekJIdsHHas HaHeJib 30 MOXeT BKJIKUATH
IIOKPHTHE . I[IOKPHTHE MOXeT OHTL COOPMMPOBAHO Ha IIepPBOM IIOBEPXHOCTHU
kopnyca 31. JaHHOe MNOKPHTHMEe MOXeT objlalaThk TeMu Xe CBOMCTBaMM, YTO
M TOKPHTHUE 22 [NepBOW CTeKJISHHOM HaHesm 20.

[0016] Tlepras cTekJigHHasa naHeJsib 20 M BTOpad CTeKJISHHAas IIaHeJb
30 pacnoJjioxeHH TakK, UYTO BTOpasd I[IOBEpPXHOCTH Koplyca 21 u mnepBad
[IOBEPXHOCTEL Kophyca 31 obpalleHH OPYT K IPYyTy M HapaJuJleJibHH. HpyTMMu
CJIOBaMM, IepBas NOBEepPXHOCTH Kopllyca 21 HalpaBJleHa Hapyxy OT OJIoKa
10 cTekJIAHHEIX IIaHeJlel, M BTOpas [IOBEPXHOCTHL Kopllyca 21 HalpabJlieHa
BHYTPE OJioka 10 CTeKJSHHHEX IaHeJel. KpoMe TOTo, NepBas NOBEPXHOCTDH
Kopnyca 31 HamnpaBJieHa BHYTPph OJjioka 10 CTeKJISHHHEX IIaHeJleM, U BTopasd
[IOBEPXHOCTL KopHyca 31 HampaBJieHa Hapyxy oOT O6Joka 10 CTeKJISHHHX
naHeJen.

[0017] ToJlMMHAa TIIepPBOM CTEeKJISHHOM IIaHeJ M 20 He MMeeT
onpeneJIeHHHX OT'pPaHMUeHUM, HO MOXeT OBTb B OMalas3oHe oT 1 mo 10 M.
ToJIMHA BTOPOW CTeKJSHHOM HaHeau 30 He MMeeT oOlIpeleJIeHHBX
oTpaHMUYeHuM, HO MOXeT OHTL B mOuanaszsoHe oT 1 pmo 10 wmMm. Ileprasd
CTekJISHHasd NaHeJib 20 M BTOpas CTeKJIgHHasa IHaHeJbk 30 MOTYyT MMETH
OOMHaKOBYI TOJIMHY WJIM Pa3HYKD TOJIMHY. KorJa ImepBasd CTeKJISHHAaA
naHeJgks 20 M BTOpasd CTEKJAHHad HaHeJ b 30 MMenT OOMHAKOBYK TOJIMUHY,
M3TOTORJIeHUe ©OJioka 10 CTekJAdHHHX IIaHeJel of6JeruaeTcs. Ha Bule
CBepxy, KOHTYPH IepBOM CTeKJISHHOM HaHelu 20 UM BTOPOM CTeKJISHHOM
naHesu 30 BEPOBHEHH IOpyI' C IPYyI'OM.

[0018] Ha omr.l wu our.2, ook 10 CTekJISHHEIX IIaHeJlen
OOIMOJIHUTEJIBHO BKJIUaeT B ceBd Ia30MlolJIOTUTEJIb. ['a30mnorJioTUuTels 60
pasMelnmeH BHYTPMU BaKyyMHOTO IpOoCTPaHCTBa 50. B HaCTOAIEM
BOILJIOMEHWHN, Ta30IIOTJIOTUTEIL 60 VMEEeT BHTAHY TYIO bopmy .

TlazonorjoruTesib 60 BEIIOJIHEH Ha BTOPOM KOHIE (Ha JIeBOM KOHIE C



6

®Ur.2) B OPOIOJILHOM HalpaBJIeHMM BTOPOM CTeKJISHHOM mHaHeym 30, u
IpOoCTUPAaeTCa BIOOJL HallpaBJIEeHUSI MUPUHE BTOPOM CTeKJIAHHOWM maHesm 30.
B oOGmewm, Ta30IOTJIOTUTEIE 60 pacnoJjlaraeTcd Ha OJIHOM KOHIE
BaKyyMHOTO IpocTpaHcTBa 50. B COOTBEeTCTBUM C TaKMM PacCIIOJIOXEeHMEM,
rasornomjioTuTess 60 Bpan Jm  OymeT 3aMeTeH. B cllydyae [OpSMOTO
pas3MemeHrsa Tras3omnomjioTuTresia 60 Ha  CTeKJISHHOM  [IaHeJu, MOXHO
OBJIETUUTE pas3MelleHre Tra3onorjoruresida 60. CilelgyeT OTMETUTH, UYTO
Tas30loTJIOTUTENE 60 MoXeT OBTH BHIIOJHEH B JIOOOM IIOJIOKEHUM B
BaKyyMHOM IIpocTpaHcTBe 50.

[0019] TazomnoryioTUTelib 60 MCIOJB3YETCHA IOJIS MNOIJIOWEHMA JIMIIHETO
raza (HamopuMep, OCTATOYHOTO Tasz3a). JIMImHMM Tas MOXeT BKJIOUATL B
cebsa Ta3, BHIIyCKaeMHl IpU QOPMUPOBAHUM YILIOTHeHMs 40. JIMmHUM Tas
MOXeT IOMNOJHUTEeJILHO BKJIIOUATE B cebd T'a3, IPOHMKAKIMY BHYTPL Uepes
3a30p B yIJIOTHeHuM 40. VYBeJMUeHME KOJIMUECTBa TaKoTo TI'a3a MOXeT
BHI3BaTL CHMWXeHMe CTelleHM BakyyMa, M, TaKuM o0pasoM, CHMKeHUe
TEeIJIOM30JIALUMOHHEIX CBOMCTE.

[0020] T'azonomyoTuTesib 60 BrIouaeT B ceba TrerTTep. leTTep
opencraBjgeT cofoM BemecTBO, ofJjlajawilee CBOMCTBAMM IIOTJIOUEHM S
MOJIEKYJI MeHbIle OoIpelelIeHHOTO pas3Mepa. l'eTTep MOXeT IpedcTaBJIATH
CcoBOM UCIaAPUTEJILHEM TeTTep. IlIpUMepH MCIaPpUTEeJILHEX TeTTepOB MOTYT
BKJIIOUATL B Cceb®sS LeOoJIMT M MOHOOOMEHHBM ILeOJIUT.

[0021] VYmmorHeHue 40 oOKpyXaeT BaKyyMHOe MOpoCTpaHCcTBO 50
[IOJIHOCTRI, M TepMEeTUMUHO IPMCOEOMHSAEeT IepPBYK CTeKJISHHYK HaHeJb 20
¥ BTOPYI CTEeKJSHHYID HaHeJib 30 OIpyTr K OpyTry. YIioTHeHMe 40 pa3MemeHOo
MeXIy IIepBOM CTEeKJISHHOM HaHeJibio 20 M BTOPOM CTEKJIAHHOM HaHeJsbil 30.
YIJIOTHEHNKE 40 VMeeT bopmy IPAMOYT'OJILHOM PaMH . BakyyMHOe
npocTtpaHcTBo 50 wMMeeT CTeneHb BakyyMa, pPaBHYKD WIM MEeHBIYI
3aJaHHOTO 3HauUeHMda. 3aJaHHOEe 3HadueHMe MOXeT, HalpMuMep, pPaBHATHbCSH
0,1 Ila. BakyyMHOe TmpocTpaHCTBO 50 MoxeT OBTbH 00pasoBaHO IIYyTeEM
oTKauMpaHMAa. OTKauMBaHME MOXEeT BKJKUaTh B cebsa QopMMpPORBaHME
OTBEPCTUSA IJId OTKauMBaHMA B IIO MeHbIeM Mepe OOHOM D2JIeMeHTe U3
IepBOM CTeKJISHHOM mnaHeau 20, BTOpPOM CTeKJSAHHOM naHeu 30 wu
yrjoTHeHusa 40, UM yIhaJleHMM Ta3a M3HYyTpu. OIHaKO IMIPpedlodTUTEJIBHO,
uyTOoOH KaK IIepBafd CTeKJISHHad IaHeJb 20, TakKk M BTOpad CTeKJIAHHad

naHeJys 30 He BrJOUAJIM B cebg Kakoro-JimMOo BHXOIDa IJIS IIOoCJenyllen
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OTKaukM. B SToOM cJydae MOXHO IIOJIYUMTE ©OJIok 10 CTeKJISHHHX IIaHeJleM
C YCOBEPIIEHCTBOBAHHEM BHEMHMM BMIOM. Ha O®ur.l HM mnepBad CTeKJISHHAaS
naHeJgs 20, HM BTOpas CTeKJISHHasA naHeJyib 30 He BKRJOUAKT B ceO0s BEXO]I.

[0022] BakyyMHOe 1mpocTpaHcTBO 50 MoxeT OHTE I[IPUBEOEHO B
COCTOSHMM BaKyyMa IIPpM IIOMOIM I[IPOBEeIeHMS OTKAauUKM BO BpeMd HarpeBa.
Harpera MOXeT [IPUBECTU K YBeJIMUEeHUIO cTelleHu BakyyMa.
IOMNOJHUTEJIEHO, TaKoM Har'peB MOXeT BH3BATh (QOPMUPOBaHME YIIJIOTHEHUS

40. TewmmnepaTypa -Jd HaT'peBa IJg o00pas3oBaHMSA COCTOSHMSA BakKyyMa

MOXeT OhTh OoJiblielr MM paBHOM 300°C. Takoe COCTOSHUE MOXET
CrIOCOBCTBOBATEL I[IOBHIIEHMIK CTelleHM BakyyMa. KOHKpPeTHEM CIOoCoD
bopMMpoOBaHMA BaKyyMHOT'O HNpOoCTpaHCTBa 50 MOxeT OHTHL OIMCaH »OajJliee.

[0023] VYnmoTrHeHmMe 40 COCTOMT M3 TEPMOKJIEANETOCH BEMeCcTBa.
[IlpuMepaMy  TEePpMOKJIeAMEeTIOCs  BelleCTBa MOTYT  BKJIOYATH B cebsa
CTerJIOKepaMMUeCKUM MIpuIior. IIpuUMepH CTeKJIOKepaMMUueCKOT'O IIPUIIOS
MOTYT BKJIOUATL B ceBsa CTekJoKepaMMUeCKUMM I[IPUIION C HUBKOM TOUKOM
IJ1aBJeHUA. I[IpuMepH CTeKJIoKepaMMUecKOTO IMPUIIoSs C HUBKOM TOUKOM
IJIaBJIEHMSA MOTYT BKJIOUATLE B cebsa CTeKJIoKepaMMUeCKUM MIPUIION Ha
OCHOBE BUCMyTa, CTeKJoKepaMMUeCKMM M[OpUIIoOM Ha OCHOBe CBMHIA U
CTerJIOKepaMMUeCcKUM IIPUIIOY Ha OCHOBe BaHaIud. YILJIOTHeHMe 40 MOXeT
COCTOATL M3 MHOXECTBa TEepMOKJIEAMMXCS BemecTB, Kak OymoeT OIMCaHO
HIUXKe .

[0024] Bisox 10 cTekJISHHHX IIaHeJlel BKJIoUaeT B ce®sa MHOXECTBO
pazmeauTresien 70. MHOXeCcTBO pasmejuTeter 70 MCIOJIbL3YyeTCS O
IoOmepXaHUsa OIpelleJIeHHOTO MHTepBaJla MexnOy IIepBOV CTeKJISHHOU
naHeJsvio 20 M BTOPOM CTeKJISHHOM HaHeJbid 30. MHOXeCTBO paslelinTeliel
70 MOBBOJIAKT HaleXHBEM O00pasoM 00eCHeurTh NPOCTPAaHCTBO MEXIYy IepBOM
CTeKJISHHOM NaHesiblo 20 M BTOPOM CTeKJIAHHOM HnaHesbk 30. KoamuecTBRO
paznenuTenen 70 MOXeT pPaBHATBCHA OIOHOMY, OINHAKO, IMPEeNNouYTUTEJILHO,
BHIIIOJIHATCHA »OBa WIM 0OoJlee paslelIUTelIeV IJd OONOepXaHWS TOJIIMMHEL
IPpOCTPaHCTBa MeXOy CTeKJAHHBEMM DaHedaaMmu. OfecrnedeHMe MHOXeCTBA
pazgeauTesien 70 MOXeT IOIPMBECTM K IIOBHIMEHMIO IIPOYHOCTM O6Joka 10
CTeKJISHHHX IaHeJel.

[0025] MHOoxecTBO paszmeauTejey 70 noMemeHO BHYTPbL BaKYyMHOTO
npocTpaHcTBa 50. Bojiee TOUHO, MHOXECTBO pasmenuTesier 70 pasMemeHo

Ha OTOeJIbEHEIX IiepecedeHnAa BooépamaeMof/'I HpF[MOVI‘OJ'H::HOﬁ pemeTKNM.
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HampuMep, MHTepBall MeXIy MHOTOUMCIIEHHHMM pas3nemTresaMu /0 MOXeT
JexaTk B Iuamnas3oHe oT 1 pmo 10 cM., M B OIHOM IIPMMEPE MOXET
cocTaBJaATE 2 cM. ClegyeT OTMeTUTL, UTO pas3Mep pasdejaurelen 70,
KOJIMUYEeCTBO pasiejuTejen 70, wMHTepBaJl Mexnoy pas3geauteaMmu 70 wu
PUCYHOK pacloJioXeHUsa pasneauTeyern 70 MoTyT OBTH OINpenejleHH B
COOTBETCTBUM C IIOXEJIaHVSAMMA .

[0026] Kaxnowlir paspnenauTesik /0 mMMeeT (QopMy CILJIOMHOTO LIMJIMHAPA
C BHCOTOM, TIIOUTM PAaBHOM BHIIeyKal3aHHOMY 3alaHHOMY MHTepBaJly
(MHTepBaJly MeXIy I[IepPBOM CTeKJISHHOM HaHeJiblo 20 M BTOPOM CTEKJISHHOU
na”Hejspio 30) . Hanopumep, KaxOell pa3nemTesb /0 MOXeT MMETH OUaMeTp
B muanazoHe oT 0.1 mo 10 MM, M BECOTY B IOmamnaszoHe oT 10 mo 1000
MMKPOH. B OoIHOM NpuMep, KaxIbl pas3neauTesb 70 MOXET MMEeThb IMaMeTp
0,5 MM um Brcory 100 wMukpoH. CleayeT OTMETUTL, UTO KaXIHM
pazgenuTesis 70 MOXeT MMETH XejlaeMyl OQOopMy, HalpuMep, CILJIOUHYI
opmsMaTuueckyrn ©GopMy M chepuueckyrn QOpMy. BECOTE MHOXeCTBa
paznenauTeser 70 oopelesigaloT PacCTOAHME MexOy IIepBOM CTeKJISHHOM
naHeJvio 20 M BTOPOM CTEeKJSAHHOM HaHeJibio 30, KOTopoe o3HauaeT TOJIUHY
BaKyyMHOTO IpocTpaHcTBa 50. BakyyMHOe OpOCTpaHCTBO 50 MOXeT MMEeThb
TOJMMHY B Ouanaz3oHe oT 10 mo 1000 MMKpPOH, B OIHOM IIpPUMEpEe MOXET
VMeTh ToJuMHYy 100 MMKPOH.

[0027] Kaxmeli paszmejuTelib 70 M3TOTOBJIEH M3 CBETOIIPOIIYyCKAaKlIeIro
MaTepMralja. I[lo3TOMy MHOTOUMCJIIEHHEEe paszgeauTeau /0 Bp4an Ju OyOoyT
3aMeTHE. CllegyeT OTMeTUTL, UYTO KaxXIhl pasiesmuTelib 70 MoxeT OHBTH
M3TOTOBJIEH M3 HeNpo3padHoI'o MaTepuaja, Opu YCJIOBUM, UTO OH
OOCTAaTOUHO MaJl. MaTepualse paszgejauTejey 70 BHOUpalTcad Tak, UTOOH
pazpyileHre pasiesuTeJet 70 He BO3HMKAJO B XOoIe IIepBOTO 5BTalla
[IJIaBJIEHMSA, 5BTala OTKadKM, M BTOPOTO 3Talla ILJaBJIeHMHa, UYTo OyIeT
onMcaHO HMXe. HalpuMmep, MaTepuall pas3peauTtesiel 70 BHOuUpaeTcsa Tax,
uyTOBE €TI0 TOoUKa pa3MATueHUs (TeMIlepaTypa pasMarueHmud) OwJla BHIIE,
UyeM TIIepBafd TOUKa pa3MATUeHMSd I[IepPBOT'O TEPMOKJIEANMETOCHd BEMecTBa, U
BTOpasa TOUKa pasMATlUueHMsS BTOPOTO TEPMOKJIIEAMETOCsS BeleCcTRa.

[0028] Paszspequresm 70 BrJmoUanT B cebd I[IOJIMMMMUI, MMEKIMUM
BeH30KCas0JIbHEE CTPYKTYPH. IloJIMMMMUO OpedcTaBJigeT CcoOOM IIOJMMEP CO
CTPYKTYPOM, IMpedcTaBJIeHHOM cJlelyolel ofmel XUMUUeCKOM (opMyJIon

(1).



[0029] XVMUUECKAA OOPMVIIA 1
Q O
#$_RI
Qo 0O M

[0030] B dopmysie (1), R u R’ He 3aBUCAT OpyT OT OpyTa M KaXIuli
IpenCTaBJAKT OpTaHMUeCKyl TIPYINY, M «n» OpencTaBJgeT cobon Ilejioe
uncio, OoJbliee JIMOO paBHOe eIVHUIE.

[0031] CTpykTypa DeH30KCa30JIa BKJIOUEHAa B CTPYKTYPY,
IIOKa3aHHVYIo BHIIEIPUBEIEHHOM obuen XUMUYECKOM bopmysion (1) .
[IpennouTnTesIbHO, UTOOH oOpTraHMuecKasd Tpynna R B ofmel xXMMUUECKON
dbopmyJsie (1) BrJwuaJsa B cebs OeH30KCA30JIbHY CTPYKTYpPY. BeH30KCa30JI
npencTaBJIieH XUMMUeCKOM dopmyJon (2). IlyTeM BaMemeHUMs OIHOTO WM
HEeCKOJIbKMX BOIOPOIOB B OeH30KcasoJe XVMMUUeCKOM GQOpMyJIE (2) OIHUM
WY HEeCKOJIBKMMM JOPpYITUMM DJIeMeHTaMM I[IOJIMMMMIOa, [IOJUMMMI MOXET
[IOJIYUUTH DeH30KCa30JIbHEE CTPYKTYPEHL. [MpennouTuTesIbHO,
BeH30KCaBOJIbHAS CTPYKTypa MoXxeT OHTb IIpelcTaBJieHa B OCHOBHOM
ellouke IIoJIMMepa B pel3yJibTaTe 3aMelleHMS OIOHOTO MJIM IOBYX BOIOOPOIOB.

[0032] XMMUUECKAS OOPMVYJIA 2

[0033] Ioauummm, uUMelmMM ©OeH30KCa30JIbHEE CTPYKTYPH, MOXeT
MMeThb beHMJI-OeH30KCa30JIbHEE CTPYKTYPHL. deHMII-OEeH30KCas0J
OpencraBJieH XUMMUeCKoOM ¢opmyJsion (3). IlyTeM 3aMeHB OIHOTO WJIMU
HEeCKOJIbKMX BOIOPOIOOB B O(eHMII-OeH30KCca30Jle XUMHMUeCKOoM QopMyJH (3)
OOHVMM WMJIM HECKOJBbKMMM 3JIEMEeHTaMM I[IOJUMMMIA, [IOJUMMUI  MOXEeT
[MOJIYUMTE (QeHMJI-OeH30KCa30JIbHHE CTPYKTYPH. [IpedrnodTUTesJIbHO, (QeHWJI—
BeH30KCas0JIbHAA CTPYKTypa MOXeT OHTL OpelcTaBJieHa B TJIaBHOM
IIE[IOUKe I[IOJIMMEpa B pes3yJibTaTe 3aMelleHMSa IOBYX MM 0oJiee BOINOPONIOB.

[0034] XMMUUECKAA OOPMVIJIA 3
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7\ 4

[0035] Hoamummm, uMelmMM ©OeH30KCa30JIbHEE CTPYKTYPH, MOXeT
UMeThL beHMIIeH-0UC-0eH30KCa30JIbHEE CTPYKTYPH. deHmiieH-0MUC—
BeH30KCas0Jl TIpelcTaBJIeH XxXuMMUueckoM odopmyJson (4). IlyTeM 3aMeHH
OOHOTO WM  HEeCKOJBbKUX BOOOPOIOB B beHMIIeH-0MC-0OeH30KCca30JIe
XVMUUECKOM GopMyJiH (4) OIHMM MM HEeCKOJBKYMMMY IPYTUMM SJIeMeHTaMu
[IOJIMMMIOE, [NDOJIMMMUI MOXET IIOJYUUTL (QeHMJIeH-OMUC-0OeH30KCa30JIbHYID
CTPYKTYPY . l[IpellouTUTesIbHO, (eHMIJIeH-0OMC-0eH30KCas30JibHasa CTPpYKTypa
MOXeT OBTE IIPeAOCTaBJIeHa B OCHOBHOM IlellOoUukKe IIOJIMMepa B pe3yJbTaTe
3aMelleHMsa OOHOT'O WMJIM HECKOJIBKMX BOILOPOILOB.

[0036] XVMMYUECKAA OOPMVJIA 4

0 0

4 N
N N

[0037] Ioauummm, uUMeomMM OeH30KCAa30JIbHEE CTPYKTYPH, MOXeT
UMEeTE OUOeHUJI-OeH30-0MC—OKCa30JIbHEHE CTPYKTYPH. IUudeHUII-0eH30-0MUC—
OKCas0JI IIpelcTaBJIeH XUMMMUeCKOM odopMmyJon (5). IlyTeM 3aMelleHUS
OOHOTO WMJIM HEeCKOJBKMX BOOOPOINOB B IUOeHJI-OeH30-0MC—0OKCa30Je
XVMUUECKOM QopMyJIH (5) OIOHMM MM HECKOJLKYMMMY IPYIVMMU SJIeMeHTaMu
[IOJIMMMUIA, NOJUMUMMMUI MOXET IIOJIYUMUTE IUQeHUIJI-OeH30-0MC—0OKCa30JIbHYD
CTPYKTYPY . [MpennouTuTesIbHO, ondpeHnJI-0eH30-OUC—0OKCa30JIbHAa 4
CTPYKTYpa MOoxeT OHTL IIpedcTaBJieHa B OCHOBHOM Ilelouke IIOJIMMepa B
pesyJibTaTe 3aMeHH OBYX WJIM HECKOJIBEKUX BOIOPOIORB.

[0038] XMMWUECKAA OOPMVIIA 5

N 0
/4
/
0 N
[0039] NoJmmMyMm M3ToTaBJIMBaAETCA Iy TeM IIOJIMKOHIOEeHCalun

IMaMrMHOB C aHI'MOprioaMM T{eTpreXOCHOBHOI\/JI KaPGOHOBOﬁ KMCJIOTE. 3TU
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IV aMIMHEL, IIpenliouyTrTEeJIBEHO, MOT'YT BKJIOUATE B cCceb4 apoMaTrdeCKre
IV aMIVHEL. AHI‘M,HpI/I,HBI quBIpeXOCHOBHOIZ KaPGOHOBOﬁ KMCJIOTEL MOT'WT,
InpenliouyTrTEeJIBEHO, BKRJIODUYATB B cebga apoMaTrdeCKrHre AHTVMIOPOVIEL
T{eTBIpeXOCHOBHOﬁ KaPGOHOBOﬁ KMCJIOTEI. HpeHHOT{TMTeﬂbHO MCIIOJIBE30BAThb
IIOJINVIMI L, , HOJ’IyT{eHHBIﬁ IIyTeM peakKlMn apoMaTrUYeCKNX IMaMIVMHOB C
apoMaTUYeCKVMIM aHI'MOpIaMM T{eTBIpeXOCHOBHOﬁ KaPGOHOBOﬁ KMCJIOTHL.
ApOMaTMT{eCKMe IOV aMVHEL MOTWYT, INpenriouyTmMTEeJIBEHO, MeTBb

OeH30KCa30JIbHEeEe CTPYKTYPE. JVICIIOJIE30BaHME apoMaTUUECKMX OMaMMHOB

MOXeET, IpPenioYTUTEJILHO, VIMETb DeH30KCa30JIbHEE CTPYKTYPH,
[I03BOJIAKIINE [IOJIY4YUBIIEMY C g IOJIMUMUNLY VMeThb DeH30KCa30JIbHEE
CTPYKTYPH.

[0040] [TprMe pE apoMaTHUYeCKUX OMaM/HOB, VIMEIMX

B0eH30KCas0JIbHEE CTPYKTYPH, MOTYT BKJIOUAThL B cebd MaTepMald,
NpencTaBJIeHHHE CJeOylIMMM XMMUUeCKUMM ¢QopmyJjiaMm (6), (7) m (8).

[0041] XVMMYECKAA OOPMVJIA 6

[ o—x
(6)
HN N/ \ NH,
O 0 -
HN N N NH,

N 0
O, -
H 0 N NH,

[0042] KOHKpEeTHEE I[IPUMEPH apoMaTUUYeCKMX OUaMUHOB, MMEIMUX
OeH30KCa30JIbHEHE CTPYKTYPH, MOTYT BKJKYaATE B cebsa bS-aMmMHO-2- (p-

aMrHOpeHMJI) OeH30KCcas30J, 6—-aMMHO—-2- (p—aMMHObeHMII) OeH30KCa30J, b-
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aMMHO—2— (m—aMMHObeHMI) O€H30KCa30JI, 6-aMMHO—-2— (m-—
aMmHOpeHMJI) OeH30KCcas30J, 2,2-p-deHnJieHebUC ( 5—aMMHOOEH30KCAa30JI) ,
1,5-(5-aMmH0oBeHz30KCaR0JI) —4- (5-aMmMHODeH30KCAa30JI0 ) DeH3MH, 2,6-
(4, 4'-oguavmubonnubenns) 6enuso[1l,2-d: 5, 4-d"' ] BbusokcasoJ, 2,5-(4,4"'-
ouMeTunrudenms) 6euso[1l,2-d: 4, 5-d'] 6usokcasoJ, 2,6-(3,4'-
ovaMMHoOubenms) 6enso[1l,2-d: 5, 4-d'] 6usokcasoJ, 2,6-(3,4'-
ovaMMHoOubenms) 6enso[1l,2-d: 4, 5-d'] 6usokcasoJ, 2,6-(3,3"-
ovaMMHoOubeHnms) 6enso[1l,2-d: 5, 4-d'] 6usokcasoJ, 2,6-(3,3"-

ovaMMHoOubenms) 6enso[1l,2-d: 4, 5-d'] 6usokcasoJl.

[0043] MoxeT OBETH MCIIOJIE30BaH TOJIBKO OIVH TUII DTUX
apoMaTHUUYeCKMX OMAMUHOB, WJIM OBa MM HECKOJIBKO MX TUIIOB MOTYT OHTH
MCIIOJIL30BAaHE B KOMOMHALMM .

[0044] [IpyMepH apoMaTHUUECKMX aHTUIPUIOB UYeTHPEeXOCHOBHOM

KaPGOHOBOIZ KMCJIOTEL MOTYT BKJIOUATL B ceb4d AHTUMOPMIOEL HMpOMeJ'IJ'IMTOBOIZ

KMCJIOTH, aHTuopunsl 3,3', 4,4'-0ubpeHmnITeTpakapOOKUCIILHOM KUCJIOTH,
4, 4'-oxcuUnmudTanImuecKomn KIMCJIOTHI, AHTUIPUIE 3,3/, 4,4'-
BeHzs0odeHOTEeTPaKaPOOKCUIILHOM KMCJIOTH, AHTUIPUOE 3,3, 4,4"-

INOeHMIJICYJIEOOHETEeTPaKaAPOKOCUIILHOM KUCJIOTH, AaHTUIPUIH 2,2-0muc[4-
3, 4-mukapborcudpeHoKCH) QeHMII ] IPOIaHOBOM KUCJIOTH .

[0045] MoxeT OHTHL MCIOJNB30BaH TOJIEKO OIMH TUII BTUX aHIUIPUIOB
YETHPEeXOCHOBHOM Kap®OHOBOM KUCJIOTH, WJIM OBa MM HECKOJIbLKO MX TUIIOB
MOTYT OHTBH MCIIOJIBE30BAHE B KOMOMHAIIVM.

[0046] B mnpomJoM, MeTaJlJI MCIOJBb30BaJICA B KaudeCTBe OCHOBHOTO
MaTepualla pasl3geamuTesiel OJag ©OJIOKOB CTEeKJISHHBEIX IlaHeJe. O»nHako,
Me T aJLJIBL oByiamanT BLICOKOM TEelJIONPOBOIHOCTEI, u CUMTaKnTCH
HEMNOOXOOAMMMA IOJIS TEIJIOM3OJAUMOHHEX 3alad. J[ONOJIHUTEJIBHO, MEeTaJll
obJlamjaeT HeyIOOBJIETBOPUTEJILHOM 2JIaCTUUYHOCTLIO, UM MaJIOBEPOSTHO CMOXET
IomjiomaTsk yIap. I[lo32ToMy [DOJYyUMBIMeCHS OJOKM CTeKJISHHBX [IaHeJel
obJjamanu cJabwM COINPOTHUBJIEHMEM VYIapy. B COOTBeTCTBUM C IpyTon
umeel, 0JA pasieauTesel MoxeT OHTb MCIOJL30BaHO CTEeKJIO WU
KepaMMKa. OOHaAKO DSTOM MOXET IMPUBECTM K YXYIOMEHMKD IIPOYHOCTM. B
KauecTBe IPyIo¥ MIeM MOXHO MCIOJIL30BAThL CMOJH, oOJamanmue HUI3KOM
TelJIONPOBOOHOCTEL. OOHAKO, CJIOXHO BEOpPaATh CMOJH, YIOBJIETBOPAKIME

TPGGOBaHMHM I1O0 IIPOYHOCTUM U TellJIOCTOMKOCTM. B COOTBEeTCTBUM C OJIOKOM
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CTeKJISHHHX IIaHeJlell HacToAmero M300peTeHMs, BHIEeYKa3aHHHM IOJIUMMMUI
bopMupyeT paszmeauTeau 70 C BHCOKOM IMIPOUHOCTBLI. Paszsmejaurenau 70
ABJIFATCA 3JIACTUYHHMM M BEIBEBAKT IIOBHIIEHME COIMNPOTUBIISAEMOCTHU YIaApY .
Pazpnemuresau 70 obOjlamalT TeIJIOCTOMKOCTB U, TakuM ofpas3oM,
MaJIOBEepPOATHO MOTYT OHTHL pal3pyleHH. PaszmesguTesau 70 objamailnT HUBKOM
TellJIONPOBOOHOCTEIO, u, TaKMM oBpas3oM, BEIBHBAKT YIIydleHmne
TeIllJIOM30JIALMOHHEX CBOMCTB.

[00477] Paspgemurenn 70 MOTYT, I[IPEOINOUTUTEJIBHO, COCTOSATH U3

noJmumMmna, oBJjlajanmero  BA3KOYNPYTMM KosbbmumenTtoMm npu  400°C
BosipmvM JIMOO paBHEM 500MIIa. B pesyabpTaTe MOXeT OHTH M3TOTOBJIEH

6ok 10 CTeKJIAHHBIX [NaHeJieM OOoJiblle) MNPOYHOCTM. [IoMMMMI MOXeT MMeThb
BASKOYNPYTHUin KosdduimenT mpm 400°C menbme 1x10° MIla. Uro KacaeTcd

oJmuuMmIoa, BABKOYIPYTUMN KOBOOULMEHT npu 400°C MOXeT
IpeniIouTUTeJIbHO OBITH foJibiie, yeM 1000MIIa, u, BoJiee
nopennouruTesnbHo, 1500Mna, u HaumboJjee mOpennodruTressHO 2000 Mila.
Baskoynpyrue KoO30OMUMEHTH MOXHO M3MEPUTH IPM IIOMOMM alrnapaTa OJid
U3MEPEHUS BASKOYIPYTOCTHA. [IpuMepH  annapaToB 0JIS  M3MEpPEHUHA
BASKOYIPYTOCTM MOTYT BRJIIOUATL B cedbg [IMA (OIMHaMOMeTPpHUeCKUM
aHaJuzaTop) u TMA (TepMOMEeXaHMUeCKUMV aHalM3aTop). UTo IIoJUMMMIA,

comepxamerocs B pasiegnuTese 70, OTHOIEeHHue BA3KOYIPYT'OTO
KosbdumenTa V400 mpm 400°C K BA3KOYIPYyTOMYy KO3bdulIMeHTy V20 HOpU

20°C, mpencrTaBJleHHoe kak V400/V20, MoxeT OHTL OoJiblle JHMOO pPaBHO
0,1. DauHoe oTHomeHue (V400/V20) MOXeT OHTL NPEeOIOUTUTEJILHO OOJIbIle
Jubo  paBHO 0,2, u 0OoJlee HOPenIoudTUTEeJIBHO 0,3, M HamboJjee
npenmnourmuressHo 0, 4. PazpgesmTesir 70 MOXeT, NPennouTuTeJIbEHO,
COCTOATH M3 IMNOJMMMMIA, WMeKmeTlo KO3(QQMIMEHT TeIlJIOBOTO pacCllMpeHus
npu 400°C wMoxeT MOPeanouTUTeJIbHO OBTh MeHbme 10 M.pm./°C. B
pe3yJbTaTe MOXeT OBTL IIpou3BendeH OJok 10 CTekJSHHHX I[IaHeJel C
BLHICOKOM IMPOUYHOCTBI. UTO KacaeTcsa IOJUMMMIA, KO3OOMIMEeHT TellJIOBOTO
pacmupenva npu 400°C moxeT OwbTh Oosbme 0,1 M.m./°C. KosdduimeHTH
TEelJIOBOTO PaCIMPEeHMS MOTYT OBTEH M3MEpPEeHH [IPpM I[IOMOmMM allapaToB OJIg
VM3MEPEHUSS TEIJIOBOTO pPacllMpeHusa. I[IpMMepoM TaKOoTo alrnapaTa  MOXeT
ABJIATLCH TMA (TepMOMexXaHUUe CKUM aHaJms3aTop) . Hamubojee

IIpenliouyTrTEeJIBEHO, pasoelinTellb 70 MOXeT OBITH M3TOTOBJIECH ns
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roJmMuMm1Ia, ofJlajanmero BA3KOYIPYTUM KosbpbuumeHToMm npu  400°C

BospmmM, uYeM 500 Mlla, ¥ KO20OMIIMEHTOM TeIJIOBOTO pPaCHUpeHUd IIpHU

400°C MenpmmM, uem 10 Mm.zm./°C.

[0048] B »mTOoM cBA3M, paszmeauTelb /0 MOXeT, OPedlouTHUTeJILHO,
COCTOSATH n3 1o MeHbIen Mepe onoHOM TIOJIMMMUIOHOM IIJIEHKU .
VcrioJib30BaHMue TOJIMVMM T HEIX IIJIEHOK oBJleryaer bopMMpOBaHME
pazgeauTtesia 70. [Io MeHbIIeV Mepe OIOHa IOJMMMMIHASA IIJIeHKa MOXeT OHTb
oBpezaHa Tak, 4YTOOB UMeThb ¢opmy pa3mesmTesid /0 M MCIOJNB30BaATLCH B
KauecTBe pasznenutresns /0.

[0049] dur.3 nzobpaxaeT OOMH IIpUMEp pasleliuTelid 70.
Paspmenuresb 70 MOXeT, NPellOUTUTEJILHO, OPelCcTaBJIATE CcOOO0OM CTOIKY
U3 OBYX WM HEeCKOJIbKMX IIJIEHOK. CTOoIKa MOXeT BKJIOUAThL B cebd 1o
MeHbIIeM Mepe OOHY IIOJIUMMMMIHYI IJIeHKY. PasnmenuTesb 70, [IOKa3aHHBM
Ha ®ur.3, COCTOUT M3 CTOINKM M3 OBYX WMJIM HECKOJBbKMX IIJIEHOK 71.
Pazpnesuresb 70, nokaszaHHHM Ha Our.3, MoxeT OHTHL NIpPpUMeHeH K OJIOKY
10 cTekJISHHHEX IIaHeJleM, I[IoKa3aHHOMY Ha Our.l. Ha our.3 UCIOJbL3YITCSH
Teu 1ieHkM 71. KojmuecTBO IJIeHOK 71 MOXeT OHTBH IOBe, WM UYETHPE,
uiam OoJbme. IIo Mepe BO3pacTaHMa TOJIIMHBEL IIOJUMMMUIOHOM ILJIEHKU,
dusUUecKMe CBOMCTBa MOTYT CTATh HeCTad®WJILHBIMM, M IIPOUHOCTL WJIM
nonoBHuE mapaMeTpsl MOT'YT cTaThb HepaBHOMEPHBIMU . OmHaxko,
MCIIOJIL30BAaHME CTOIKM [I0O3BOJISET YMEHBIMTL TOJIIMHY OOHOM INOJMUMMMUIHOM
JjeHku. TakuMm oBpa3oM, Jaxe ecJM CTOIIKa CTaHOBUTCS TOJICTOM,
busUUecKMe CBOMCTBa MOTYT OHTL CTaduUIM3UPOBaHEl. COOTBETCTBEHHO,
MOXHO M3TOTOBUTH paszmenuTesits 70, objajaomyi CTabUILHOM MIPOUYHOCTHIO
M T.I.

[0050] IlnmeHka 71 MOXeT MMEeThH TOJNMHY B IOMala30oHe oT 1 mo 50
MUKPOH, HampuMep. Korma mjeHka 71 ¥MMeeT TOJIIMHY B STOM OMalas3oHe,
COIIPOTHBRJIEHVE yIapy MOXeT OHTbL 50QeKTHMBHO YJyulleHO. JOMNOJHUTEJLHO,
KOT'ODa ILJIeHKa /1 ¥MMeeT TOJIIMHY B STOM IMalla3oHe, IOecTabuiImz3alns
dMBUUECKMX CBOMCTBE CMOJIH MOXeT OHTL IoIOaBJieHa, M OOIOJHUTEJILHO
MOXHO 520QeKTMBHO ODecCHeuMTh BECOTY IJS (OpMMPOBAHMA MIPOCTPAaHCTRBA,
OCTaBJIEHHOTO IJIS BaKyyMHOTO mpocTpaHcTBa 50. ToJmmHa T1JeHku 71
MOXeT OHTL OoJiblel JmMOO paBHOM b5 MUKPOH, WMIM MOXeT OHTL OOJbIen
Jmto paBHOM 10 MHMKPOH, WJIM MOXeT OHTL OoJbmel Jmudo paBHOM 20

MVKPOH. YemMm TOJIIe IIJIEHKa 71, TEeM foJiplie IIJIeHKa CTaHOBUTCA
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noaxonmAamen nJjsa obecrnedeHUd NIPOCTPaHCTBa. ToJmMMHa IJeHKM 71 MOXeT
OHITE MeHbIleV JmMbo paBHOM 45 MHMKPOH, ¥ MOXeT OHTL MeHbHel JHMoOo
paBHOM 40 MMKpPOH. UeM TOHBLIe IIJIeHKa 71, TeM OoJiblle MOXHO NOOaBUTDH
ODecTabuiamM3alumin CMOJIEI. YeM TOHbIle INIOJIMMMMIOHAaL IIJIeHKa, TeM OoJblle
MOXHO IOHaBUTE OecTabuimzaumio. Korma ToOJMMHa DOJIMMMUIOHOM IIJIeHKU
upesMepHO OoJibllafg, MOXeT BO3HMKHYTH BO3MOXHOCTE TOI'O, UTO yIhaJleHMe
PacTBOPUTENA IPU NPOM3BOLCTBE CTAHET HEeIPOCTHM. IJTO MOXET IIPUBECTU
K  yYXYOWNeHUDD  (OU3UUEeCKUX CBOMCTE. HommuMmIoHasa  I[IJIEHKa  MOXET
OPenJIOXKUTEL IIpeuMylleCTBa, 3akjodvanmiyecsa B TOM, UTO KODOOMUMEHT

TeIlJIOBOT'O pacllMpeHMA ABJIAETCA HeOOJBIIMM, a DJAaCTUUYHOCTE ABJISETCH

BEICOKOIM.
[0051] [NosiMMMIoHa g [IJIEHKA MOXeT OBITH M3TOTOBRJIEHA nus
MaTepuralioB, BRJIOU AN X B cebsa apoMaTUuueCcKue OV aMMHEL c

OeH30KCa30JIbHEMM CTPYKTypaMr, KaK OIIMCaHO BHIEe, M apoMaTUUeCKHue
AHTUOPUIOL UYEeTHPEeXOCHOBHOM KapOOHOBOM KMCJIOTH. HanopuMmep, cHauaJa,
ST MaTepHualibl KOHIOEHCUPYITCH B pacTBoOpe IJIA IIOJIyYeHMd pacTBopa
IOJUUMUAOHOM KMCJIOTH. Ilocjie BTOoT0, PacTBOP MNOJUMMMOHOM KMCJIOTH
momaeTcs Ha IOOJIOXKY M BHCHXAaeT IJIS O(OPMMPOBAHUS CHPOWV IIJIEHKM,
KOTOopasad MOXeT COXPaHATh CBoL QopMy. Ilocjie »TOro, CHpas IIJIeHKa
VMUONBUPYETCS IIyTeM TepMMUeCcKoM obpaboTkM. B pel’ylbTaTe MOXeT OHTb
IoJIydyeHa TIIOoJMMMMIOHAasS IJIeHka. B TO Xe BpeMs, I[IOJIyUMBIAsACcsda IIJIeHKa
MOXeT OBTE pPacTSAHYTa, HO IM[IPenlIouTUMTeJIbHO €e He pacTAT'MBaTb. B
HepacTAaHYTOM COCTOSHUMA dusmUeckue CBOVICTBA MOTYT OHTEL
CTabOUIM3UPOBAHE . [lpennouyTUTeJIbHO MCIIOJIL30BAThH HEepPacTAHYTYI
IIOJIUUMUIOHYIO IIJIEHKY .

[0052] Korma paszmeurens /0 BrJodaeT B cebda 1JeHky 71,
OTJIMYUAIYIOCS OT IIOJIMMMMIOHEIX IIJIEHOK, 2Ta IIJIeHKa 71, oTaMdYaKnmascs OT
IIOJIMMMUIOHHX IIJIEHOK, MOXeT OIpedCcTaBJIATL CcoOoM ILJIeHKYy 71, COCTOAmYy®
M3 I[OIOXOOAmMEeI0 MaTepuasa. [UJIeHKM, OTJMYaKMMeCcd OT IOJIUMMUIHEX
[JIEHOK, MOTYT Ha3HBaATLCSA OOIOJIHMTEJILHEIMM IIJIeHKaMM. Bce IJleHku 71,
BKJIOUEHHEIEe B pazgeuTesib /0, MOTyT OBTH NOJUMMUIHBEIMKM IIJIEHKAMMA.
AJIbTEepHaTUBHO, OOHa WJIM HeCKOJbKO ILJIeHOK 71, BKJIIOUEHHEX B
pazgeauTess 70, MoxeT (MOTYT) OHBTEL NOJIUVMMMUMOHOWM IIJIEHKOM (ILJIeHKaMM),
¥ OpyIure (Ipyras) MOTYT OHTH OOMNOJHUTEJILHEMM IIJIeHKaMM (IIJIeHKOM) .

[0053] JoroJiHuTeJILHAa g [IJIeHKa MOXeT, NPennouTUTEJIbEHO,
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comepXaTh IIO MeHbllel Mepe OIMH MaTepuall, BHOpaHHHM M3 CTekJa,
MeTaJlJla, KepaMuUukM U TpadpuTa. JONOJHUTEJIbHASA IIJIEHKa MOXeT OHTH
CTeKJISHHOM IIJIeHKOM . JONOJIHUTEeJIbHAasAa IIJIEeHKa MOXeT OHTL MeTaJlIMueCcKOoM
IJIeHKOM . [ONOJIHUTEeJIbHAad IIJIeHKa MOXeT OHThH KepaMMUecKOW IIJIeHKOM.
IomoJHUTeJIbHadg IIJIeHKa MOXeT OHTb I'padMTHOM IIJIeHKOoM. CTeKJISHHAad
IJIeHka MoXeT OBTb TOHKOM CTEeKJISHHOM ILJIeHKOM. AJILTepHaTHMBHO,
CTEKJISHHAad ILJIEHKa MOXeT BKJIKUaATh B Cce0sa CTEeKJIsSHHBE BOJIOKHA.
AJILTEepPHATUBHO, CTeKJIAHHag IIJIeHKa MOXeT IIpeldCTaBJIATL CcoBoM TKaHoe
CTEKJISHHOE  IIOJIOTHO. AJIL TEPHATUBHO, CTEeKJISHHasd IIJIEHKa  MOXeT
OpenCcTaBJIATE COOOM HeTKaHOe CTeKJISHHOe BOJIOKHO. MeTajiMuyecKasd
[JIeHKa MOXeT OBITE MeTaJIJInNdeCKOM boJsbTOM. AJIbTEepPHaAaTUBHO,
MeTaJIJIMueckas IIJIeHKa MOXeT IMIpeIcTaBJIsATb coO0oM IMIPOKATHEM MeTaJll.
[IpeIoUTUTEJIbHEIM [IPMMEPOM MaTepHuajla MeTaJlIMUueCKOV IJIEHKM MOXeT
OBRITE HepXaBewomad CcTalJb (HanopuMmep, SUS). CienyeT OTMETUTH, UYTO
BHIIEYIIOMAHYTHM TEePpMUH «IIJIEHKM» MOXHO UMTATh KakK JMCTH. Hamnpumep,
KepaMMUeCKMe ILJIEHKM MOXHO UMTAaTh KakK KepaMUMueCKHue JIUMCTH.

[0054] Paspgesmresnr 70 MOXeT MMETh, HallpUMep, CTPYKTYPY, B
KOTOPOM [OBe IIOJUMUMUIOHBX IIJIEHKM PACIOJIOXEHE II10 IIPOTUBOIIOJIOXHEM
CTOpPOHaM B HalpaBJIeHMM CKJaIOHBaHMA CTONKM, M OIHa MM HECKOJIBKO
IOOIIOJIHUTEJILHEX  IIJIEHOK  PACIIOJIOXEHE MexOy  IOBYMS  IOJIUMMMMUIHEMMA
[IJIeHKaMM. B COOTBETCTBMM C TaKOM KOHCTPYKIMENM, CONPOTUBIIEHME yIapy
MOXeT OHTH YJyulleHO. HamnpaBJieHMe CKJAaIOBBaHMA CTOIIKM SKBUBAJIEHTHO
HaOpaBJIEHUIO TOJIMMHE ©OJioka 10 CTeKJISHHHBX IIaHeJIel.

[0055] IIpe MM HECKOJIBKO ILJIeHOK /1 CBfA3aHH Opyl C OPpYIT'OM IIpU
IIOMOIM CBA3YKHIEIO BelecTBa. CBA3yKIee BEMeCTBO QopMUMPYET CBSI3YMUM
cyon 72. TlpUMMepH CBA3YIIEIO BelleCcTBa MOTYT BKJIOUATL B ceBd CMOJISHOE
CBA3YyKIlee BEMeCTBO. I[IpMMepH TaKMX CMOJI MOTYT BKJIKOUYaTk B cebs
TepMOYyCaOOouHYyId CMOJIY M CMOJY, OTBepXIaeMyl IO BO3IEeVCTBUEM
yabTpaduoseTa. CKIaIBBaHMEe IIJIeHOK 71 MoXeT OBTEH BHIIOJIHEHO IO TOTO,
KaK IepBafd CTeKJISHHad NaHeJsib 20 M BTOpas CTeKJISHHasd HaHeJb 30 OymyT
COoeIMHEeHH Mexny cobol. Paspesmress 70 MOXeT BKJIOUATL B cebga IBe
M 0oJjiee IJIeHOK 71, M omouH MM 0OoJiee CBA3YIMX CJIoeB 72. Kaxnoem
CBA3YIMUY CcJioM 72 MoxeT OBTH PAacCIOoJIOXeH MexIy OBYMS CMeXHBMM
mJIeHkamm /1.

[0056] [MpennouTuTesIbHO, IpUMEPH CBA3YKIETO BelleCTBa OJIA
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CBABEBaHMA IIJIeHOK 71 MOTYT BKJOUAThE B Cebd MNOJIMMMUIOHYK KUCIIOTY.
[lpennouTUTeJIbHO, IBe MM 0oJiee IJIeHOK 71 CBA3HBAaKRTCA OPYI C OPYIT'OM
OpM TIOMOMM IIOJUMMMUIOHOM KMUCJIOTH. IloJMMMMIOHAS KUCJIOoTa ofbjlajaer
IpeKpacHEMM  all'e3UMBHEMM  CBOMCTBAaMM, u obBJjlamjaeT IOOCTaTOUHOM
TelJIOCTOMKOCTBID. [IPpeanouTUTEeNIbHO, CBA3YIMUM CJOM 72 MOXeT COCTOATH
U3 TIOJUMMUIHOW KMCJIOTEH .

[0057] Craszyommi cJOM 72 MOXeT MMETb TOJIIMHY B IMalla30He OT
0,1 mo 10 MMKpPOH, HalpuMep. CBA3YIUN CJIOM 72 MOXEeT MNPeNloUdTUTEJILHO
VMETH TOJIIMHY, MeHBIIyl, UYeM TOoJIIMHa I[JieHku /1. ToJlIMHa CBA3yKIeI'o
cijoga 72 mMoxeT, OoOJiee IPEeNloUTUTEJIEHO, OBHTH MeHbIle, UYeM IIOJIOBMHAa
TOJIIMHEL IIJIeHKM 71, ¥ Haubojiee IMIPenlouTUTEeJIbHO, OHBTL MeHbIle, uUeM
OO0Ha @»ecAaTasa TOJIIMHH IIJIeHKM 71. ToJMHa CBA3YRMEeIro cJosS 72 MOXeT
OelTb OoJiblie Jmbo paBHa 0,5 MMKPOH, M MOXeT OHTL OOJiblle JIMOO paBHA
0, 8 MMkpoH. ToJmMHa CBA3YKINEIO CJIOS 72 MOXeT OHTb MeHblle JIMOO paBHAa
5 MMKPOH, ¥ MOXeT OHTBH MeHblle JIMOO paBHa 3 MUKPOH.

[0058] Cronka IIJIeHOk 71 MoxeT  OHTH oBpaszoBaHa IIyTeM
CKJIaOHEBaHMA OBYX MM 0o0Jiee ILJIeHOK /1 C pa3MelleHUeM MexOy IOBYMS
CMEeXHHMM IIJIeHKaMM 71 CBA3yKIMeI'o BemecTBa, C IIOCJeOyIRIMM HaTpeBOM
M TpeccoBaHMeM CJOXEeHHBIM IIJIeHOK 71 (ToO ecThb, CTOIKM, B KOTOPOM
[IJIEHKM ele He CBA3aHH IOpyTr C IOpyTroM) . [IpM TakoM IIpollecce, HaTpPeB
M TIpecCOoBaHME MOTYT MNPenloUTUMTEJIbHO BHIIOJHATHCS OIYyTeM BaKyyMHOTI'O

npeccoBaHua. TeMIepaTypa HaT'peBa IOJS IIPeCCOBaHMS MOXeT OHTL B

nranasoHe oT 300 mo 500°C, Hanpumep. HaBJieHMEe NPU NPEeCCOBAHUM MOXET
OHTHL B IMalasz30oHe oT 8 @mo 12 Mna, HamnpuMep. Bpemda 1OJid NOpeccoBaHUSA
MOXeT COCTaBJIATH OT 5 MMHYT IO 2 UYacoOB, HaIIpPUMEP.

[0059] Cronka mjaeHOok 71 IODOOTOoTaBJMBAeTCHa IIyTeM CBASHBAHUA
OBYX WM OoJilee IJIeHOK 71 1[Opu [OOMOIM CBA3YRIEeI'0 BelleCTBa C
nocjenymomuM — ofpesaHMeM IO dopMe B COOTBETCTBUM C  dopmMon
pazpmennuTresida 70. TakuMm oOpas30M, BHpPe3aHHasd 4Y4acCTb CTOIKM MOXeT OHTH
MCIIOJIE30BaHa B KadecTee pasfeymureis 70. OOpe3aHMe CTOIKM MOXET
OCYWeCTBJIATECS IIyTeM WNMTaMIIOBKM C IIOMOMEBK WMTaMIIOBOUHOI'O IIpecca WU
T.11. Ilpu obpe3aHuM CTOIKM II0 KPpyTr'y MOXeT OHTL IIOJIyUeH KpPyIJILM
pazgeauTesi /0. HampabJieHMe CKJAIOHBaHMA ILJleHoM 71 MoxeT OHTbH
UISHTUUHO HalpaBJIeHUI TOJMMHE OJioka 10 CTeKJISHHEIX IHaHeJlel.

[0060] IlpenmouyTUTeJIbHO, 4YTOOH OTHOIMEHME ILJIOMaIM pas3lelInTelIs
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70 x mjomanu 6Joka 10 CTeKJIAHHHBX IlaHeJle B BepTUKAJBbHOM MIPOeKIUU
oo B nmanaszoHe oT 0,01 mo 0,2%. B mTOM cllydyae MaJIOBEPOSTHO, YTO
paznennuTess /0 OymeT 3aMeTeH, M KpOMe TOT'O MOXHO IMOBHEHCUTE IPOYHOCTH
Bioka 10 CTekJISHHEIX IIaHeJleM. BepTuKajbHasg NPOEeKIMSa O3HauaeT BUI Ha
6ok 10 CTekJISHHHX IIaHeJlell B HallpaBJIeHMM €TI0 TOJIIMHE. HalpaBJeHUe
TOJIMMHEL OJioka 10 CTeKJISHHHX IIaHeJleyl MOEHTUUYHO HalpaBJIeHMIO BBCOTH
pazsnenuTens 70.

[0061] Momuoukauum pasneauTreiss 70 MOTYT BKJIOUaATb B cebsd
pazgeauTesic 70, comepxXxamyli IO MeHBIIEM Mepe OIMH MaTepuall M3 CTekJa,
MeTalljla, KepaMuUku U I'padmTa. B nTOM Ciydae, OYHKUMA paspnemuTessa 70
MOXeT OHTH yJydlleHa. HalpuMep, [IPOYHOCTHL pasnesmnTelsa 70 MOXeT OHTH
yJIydleHa. Vi TeIlJIONPOBOOHOCTD pasnenmnurena 70 MOXeT OBITB
yMeHbIleHa. I[Io MeHblleM Mepe OIMH MaTepuall, BHOPaHHBN M3 CTeKJa,
MeTaJia, KepaMMKM U TI'paduTa, MOXET OINpelelIAaTbCAa 3OeChb Kak
OYHKUMOHAJILHEM — MaTepual. OYHKUMOHAJILHEM MaTepuaJl MOXeT  OHTb
BKJIOUEH B OOHY MJIM OoJiee IIJIeHOK 71, MJIM MOXeT OHTH BKJIOUEH B OOUH
nim BoJiee CBA3YNIMX CJIOeB 72, KaK OIMCAaHO BhIle. MM QYHKIUMOHAJILHBI
MaTepmralsl MOXeT OHITH BKJIOUEH B  I[IOJUMMMMIHYID  IIJIEHKY. BoJiee
OPenrnouTUTeJIbHO, YTOOH (QYHKUMOHAJILHEY MaTepualJ ObBJI BKJIOUEH B OIMH
WM HEeCKOJIbKO CBA3yKIMUX CJoeB 72. B »3ToM cjiyyae MOXHO JIeTrkKO
M3TOTOBUTEL paszmenuTels 70, BrIoUawomui B cebs OYHKUMOHAJILHBIM
MaTepuall. Hamnopumep, OYHKIUMOHAJILHEY MaTepralyl [IOIMellMBaeTCsa K
CBA3YKIEMYy BemMeCcTBY, M ILJIeHKM 71 CBA3HBaKLTCA IOPpyI' C IPYIOM C
[IOMOWLK TIOATOTOBJIEHHOTO CBA3YKIETI'o BemecTBa. TakKMM o0pa30M MOXHO
[IOJIYUUTEL CBA3YIMMUM CJIOM 72, comepxamul OYHKIMOHAJILHEM MaTepuall.

[0062] IHIajee ©OymeT oOIOMCaHO cIoco® mM3TOoTORJeHMA ©OJoka 10
CTeKJISHHEIX IIaHeJle¥ CcO CcChJIKOM Ha Oour.4-omr.10. Oour.4-omr.10
nzobpaxalnT OpuMep crnocoba IJ4 M3TOoTOoBJeHMsa OJjioka 10 CTeKJISHHBX
naHejleM. BJjiok 10 CTekJISHHHX IIaHeJleM, IIOKa3aHHHM Ha Oour.l-our.3,
MOXeT OHTBb M3TOTOBJIEHH MIPM [MOMOmIM cCrocoba, M300paxeHHOTO Ha dur.4-
dur.10. B cooTBeTCTBUM CO cCrnocobom, muzoObpaXxeHHEM Ha Our.4-omr.10,
BJjlok 10 CTeKJISHHHX IaHeJlel MoXxeT OHTL MI3ITOTOBRJIEH 0e3 KaKUxX—JIUOo
OTBEPCTUM.

[0063] HOusg m3TroTOBJIeHMS 0OJIoKa 10 CTekJISHHEX IIaHeJIeM, CcHauaJa

nonroraBJiMBaeTCsa BpeMeHHada cOopka 100, kak nokazaHo Ha Oowur.4d-
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dur.6, a T1ocyJe »TOTO OKOHUaTeJIbHasa cbopka 110, Kak I[IOKa3aHO Ha
Our.7-0ur.9 c moMombl 3apaHee 3alaHHOT'O Ipollecca. Ilocjie »TOoT0o, Kak
nokaszaHo Ha dur.10, 6isiok 10 CTeKJISHHBEX IIaHeJIeM MOXeT OHTEL II0JIYUeH
IIyTeM BHpPe3aHMa oIpelelJIeHHOW YacTM M3 OKOoHuaTeJlbHOM cBopkm 110.

[0064] Crnioco® mjg M3TOTOBJIeHMS OJioka 10 CTeKJISHHEX IIaHeJlel
BKJIIOUaeT B cebsa TOOTOTOBUTEJILHEM  STall, aTan cOopKH, 2Tarl
TepMETUUYHOTO COeIVMHEeHMHA, U BTall ynajeHusa. CJlemyeT OTMETUTE, UYUTO
IIOOTOTOBUTEJILHEM 2Tall MOXeT OHTL IIPOIIyIeH.

[0065] I[IOOTOTOBUTEJIbHEM STarl npencrapjgeT cobom STarll
IIOOTOTOBKM IIepPBOM CTeKJSHHOM nomJjoxku 200, BTOpPOM CTEeKJISHHOMU
nogyoxku 300, pamer 410, neperoponku 420, raszonomyoTuresna 60, u
MHOXeCTBa pasnejauTreyerr 70. B COOTBETCTBUM C IHOOTOTOBMUTEJILHEM
3TaloM MOTYT OHTH COOPMMPOBAHE BHYTPeHHee HNpocTpaHcTBO 500, mpoxon
600 mng raszsa mu Buxonm 700.

[0066] IlepBas cCTerJAHHas Tnomjoxka 200 npencrTaBageT cobou
IOOJIOKKY IJIS CO3IOaHMA IepBOM CTeKJISHHOM naHesm 20. Kak mokasaHO Ha
dur.9, mnepBad CTeKJIgHHasa HoJiokka 200 BkioUaeT B cebd CTEeKJISHHYI
mlactuny 210, OIpeneJIgrmylo IJIOCKY (opMy TIIepBOM CTeKJISHHOM
nonyioxky 200, u nokpuHTMe 220. CTekJISsHHad ractuHa 210 mOpencTarRJISEeT
coBoM MNPAMOYTOJIBHYIO IIJIOCKYI IIJIACTMHY M BKJIOUaeT B cedd IIepBYD
[IOBEPXHOCTE M BTOPYK IIOBEPXHOCTH B HalpPAaBJIEHMM TOJIIMHE, KOTOPHE
napaJjuleJibHE  OpyTD IpyTy. IlokpeTHe 220 chOopMMUPOBAHO Ha BTOPOM
[IOBEPXHOCTHM CTeKJIHHOM IJlacTuHel 210. CrTekJgHHas IwjlacTuHa 210
dpopMHpyeT KOpIycC 21 [IepBOM  CTEeKJISHHOM  IIaHeJu 20. lepBasa
[IOBEPXHOCTH CTeKJISHHOM [1JIaCTUHEL 210 COOTBETCTBYET epBOM
IIOBEPXHOCTHK KopIyca 21, M BTOpad MNOBEPXHOCTL CTEKJISHHOM I1JIaCTUHE
210 COOTBEeTCTBYeT BTOPOM IMOBEpPXHOCTHM kophyca 21. TIokxpuTue 220
bopMMpyeT MHOKPHTMe 22 TIMepBOM CTeKJIgHHOM TNaHesau 20. Clenyer
OTMETUTHL, YTO NOKPHEHTHUe 220 MOXeT OBTb HeoOd3aTeJIbHBIM.

[0067] BTopasd cCTekJgHHasa TIOTomJoxka 300 mnpemcTaBjsgeT cobomn
IIOIJIOXKY @OJIS COo3IaHMsa BTOPOM CTeKJISHHOM HaHenu 30. Kak moka3aHO Ha
dur.9, BTOpad CTekJSHHasa nomjoxka 300 BrIwUaeT B cebd CTEKIJISHHYI
mwlactuay 310, OIpeneJignmyln IJIOCKY (opMy BTOPOM CTeKJISHHOM
MIOOJIOXKU 300. CTekJISHHAA JjiacTrHa 310 npencrapjgeT cobom

NPAMOYTOJIBHYID  I[JIOCKYHD IJIACTMHY M BKJOYaeT B 2 ceBd IIepPBYD
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[IOBEPXHOCTE ¥ BTOPYK I[IOBEPXHOCTHL B HalpaBJIeHMM TOJIIVHE, KOTOPEHE
napalijleJIbHH OpyI' IOpyTy. BTopas cTekJgHHasd Tnomjoxka 300 CIyXuT
OCHOBOM IOJa Kopllyca 31 BTOpOM CTekJgHHOM naHesau 30. IlepBasda
[IOBEPXHOCTE CTEeKJISHHOM [1J1aC TUHE 310 COOTBETCTBYET IepBOM
IIOBEPXHOCTM Kopllyca 31, M BTOpas MNOBEePXHOCTBH CTeKJISHHOM I1JlaCTMHH
310 COOTBeTCTBYeT BTOPOM MOBEPXHOCTM kophnyca 31. CTekJIgHHad
miacTuHa 310 mMeeT Takybl Xe QOpPMy M pasMep B BepTHKAJIBHOM IPOeKIUM,
KakK U CTeKJIAHHad [wacTuHa 210. OpyTmuMM CJoBaMy, BTOpafd CTeKJISHHAaA
nomioxka 300 mMMeeT Ty Xe IUIOCKYyH QOopMy, UYTO M IepkBas CTeKJIAHHAaA
nomjioxka 200. BoJjee Toro, CcTekJIgHHad IJlacTuHa 310 muMeeT TY Xe
TOJIIMHY, YUTO M CTeKJIAHHad IulacTuHa 210. BTopasa CTekKJIAHHAaA IOIJIOXKKA
300 BxJoOUaeT B ceBd TOJNBKO CTEeKJIAHHYD I[JactuHy 310. IpyruMm
cJioBaMM, CTeKJIAHHada IlacTMHa 310 cama 1o cebe QOpMUPYET BTOPYIO
CTeKJIAHHYI IomJjioxky 300.

[0068] Bropad cTekJigsHHasa nomnJjoxka 300 pasMemaeTcsda HaIpPOTUB
IIepBOM CTekJIsHHOM nomjoxku 200. Bojiee TOUYHO, IIepBasd CTeKJISHHasd
noojoxka 200 m BTOpasd CTeKJIAgHHad nomjoxka 300 pacnojarawTcd Tak,
yTOo®H BTOpPAas IIOBEPXHOCTH CTEeKJISHHOM IlacTMHH 210 u 1nepBasa
IIOBEPXHOCTL CTEeKJAHHOM IJlacTMHE 310 OwiiM oOpaleHH OpYTD K OPpYTYy U
rnapaJijieJibHE .

[0069] Pama 410 nomemaeTcs MeXOy II€PBOM CTEKJISHHOM IIOIJIOXKOM
200 M BTOpPOM CTeKJIHHOM momJjoxkor 300 mjsg TepMeTHUUYHOTO COeIMHEeHUS
IepBOM CTEeKJIAHHOM HomaJoxky 200 M BTOpPOM CTeKJISHHOM nomjoxku 300
opyr ¢ npyroMm. TakmMm o6pa30M, KaK I[IOKa3aHO Ha dur.6, dopMHUPYITCH
BHYTpPEeHHee IpocTpaHcTeBOo 500, OKpyXeHHOe pamom 410, IepBOM
CTeKJISHHOM nomjoxkoyu 200 M BTOPOM CTEeKJAHHOM nomjoxkor 300.

[0070] Pama 410 cocTOMT M3 TEpPMOKJIEAMETOCS BemecTBa (IIepBOTO

TEepPMOKJIeAMeToCd BemecTBa C II€PBOM TOUKOM pasMATUeHUS) . [IpUMepH
mepBOM TEePMOKJIEAMETOCd BemecTBa MOTYT BRJIIOUATH B ceBs
CTeKJIOKepaMUUeCKr TIPUIoN. I[IpMMepH CTeKJIOKepaMMuecKOoTO IIPUIIOA

MOTYT BKJIOUATL B ceBa CTekKJoKepaMMUeCKUM IMIPUIION C HU3KOWM TOUKOM
JlaBJjeHusa. IIpyMMepH CTeKJIOKepaMMUuecKOT'O IIPUIIoAs C HUBKOM TOUKOM
JlaBJIeHMsa MOTYT BKJIOUATL B cebd CTekJoKepaMUUeCKUM IMIPUIION Ha
OCHOBE BUCMyTa, CTeKJoKepaMMUeCKMM TI[IPUIIOM Ha OCHOBe CBMHIA WU

CTeKJ'IOKepaM_T/IT{eCKI/HZ HpMHOﬁ Ha OCHOBe BaHaIlMA.
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[0071] Pama 410 uMmeeT QpopMy NPAMOYTOJILHOM pamel. Pama 410 mumeeT
Takyn Xe QopMy B BEepTHUKAJBLHOWM MNPOeKUMM, UTO M KaxXOad U3 CTeKJISHHEBX
miactuH 210 m 310, HO pama 410 MMeeT MeHBIIMM pas3Mep B BepTUKAJLHON
IpOoeKUMM, 4YeM KaxXOasd M3 CTeKJIAHHHX acTvH 210 m 310. Kak okasaHo
Ha O®ur.4, pama 410 wumMeeT ©QOpMy, IPOXOIOAMYyK BIOJb HaPyXHOI'O
IepyMeTpa BTOPOM CTeKJSAHHOWM nomjoxku 300. IOpyruMmy cCJioOBaMM, pama
410 BHIOOJHEeHa Tak, UYTOOH MIOKPHBATH I[IOUTM BCIO OO0JlaCTb BTOPOM
CTeKJIAHHOM nomJjoxku 300.

[0072] Tleperoponka 420 rnoMemaeTcsd BO BHYTPEHHee IIPOCTPaHCTBO
500. Kak nokazaHO Ha Odur.6, neperoponka 420 pas3nejiseT BHYTpPeHHee
npocTtpaHcTBo 500 Ha npocTtpaHcTBOo 510, nomjexallee OTKAUMBAHUIL, U
npocTpaHcTBo 520 miud npoxoma rasa. lIlpocTpaHcTeo 510, nomiexamee
OTKauMBaHMID, NPeICTaBjigeT coOo¥ NPOCTPaHCTBO, B KOTOPOM IIPEICTOUT
co3IaThk BaKyyM, M IOpocTpaHcTBO 520 mjd npoxoma TIa3a MCIOJIb3yeTcsA
oJsa  OTKaukyM M3 IOpocTpaHcTea 510, nomiexamero  OTKauMBAaHUD.
[Tleperoponka 420 BHIIOJHEHa MeXOy I[IepPBEM KOHIIOM (IIpaBbM KOHIOM C
Odur.4) ¥ LUeHTPOM BTOPOM CTEeKJISHHOM NonJioxku 300 B [IPOIOJIEHOM
HamnpaBJleHUM (HaOpaBJIEeHUM CJieBa HallpaBo Ha dur.4) BTOPOM CTEKJISHHOM
nomyoxky 300 Tak, dYTO HOpocTpaHCTBO 510, nomjexamee OTKAUMBAHMUID,
foJible, dYWeM OpocTpaHcTBO 520 mjisg npoxola TI'asza.

[0073] Ileperoponka 420 BkJgoUaeT B ceb®a yacTk 421 CTeHKU U
napy 3aKpHBakmMx dacTey 422 (mepByo 3aKpHBaKMy YacThk 4221 U BTOPY
3aKpHBaKIyn dYacThk 4222). YacTe cTeHkM 421 BHIOJHEeHa TaK, UYTOOH
IPOXOOUTE BOOJIbE HaNpaBJIeHUS MUPMHE BTOPOM CTEeKJISHHOM HonJoxky 300.
Ha ®ur.6 HalpaBJleHMe WMPMHE O3HaudaeT HallpaBJIeHME, [IpOoXOondllee BIOJb
KOPOTKOM CTOPOHH BpeMeHHOMV cbopku 100 mpamMoyToJibHOM QopMel. CledyeT
OTMETUTE, UYTO 4YacCTb CTeHKM 421 wuMeeT I[IPOTUBOIIOJIOXHEE KOHIE B
IPOIOJILHOM HalpaBJIeHMM, He KOHTaKTuUpyklmue C pamMon 410. TIlapa
3aKpHBaKMMUX YacTed 422 [OpoXOoAIUT OT IMIPOTUBOIOJOXHEX KOHIIOB B
[IPONOJIEHOM HallpaBJIEeHUM YacCTU CTeHkM 421 [0 HalpaBJIEeHUM K IIePBOMY
KOHIY B INPOINOJIEHOM HalpaBJIEHUM BTOPOM CTeKJISHHOM nomjoxku 300.

[0074] Ileperoponka 420 COCTOMUT M3 TEepMOKJIEAMEeI'OCS BelleCTBa
(BTOPOTO TEepPMOKJIEAMEeTOoCsa BemMecTBa CO BTOPOM TOUKOM pasMATUYeHUd) .
[IpuMeps BTOPOI'O TePMOKJIeANleI'OCHa BelleCTBa MOI'YT BKJIOYATE B Cceb4d

CTeKJ'IOKepaM_T/IT{eCKMﬁ HpMHOﬁ . HpMMepr CTEeKJIOKepaMMUYeCKOTI'O IIPpUIIO A
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MOTYT BKJIOUATL B cefa CTeKJoKepaMMUeCKUM IMIPUIION C HU3KOWM TOUKOM
JlaBJieHrA. IIpyMMepH CTeKJIOKepaMMUuecKOT'O IIPUIIOAs C HUMBKOM TOUKOM
IJlaBJIeHMSa MOTYT BKJIOUATL B cebd CTekJoKepaMUUeCcKUM IMIPUIION Ha
OCHOBE BUCMYyTa, CTeKJoKepaMMUeCKMM TIIPUIIOM Ha OCHOBe CBMHIA U
CTeKJIOKepaMMUeCKU MIPUIION Ha OCHOBEe BaHaIMg. BTopoe TepMOoKJesmeecsd
BemecTBO MOXeT OBTL TaKMM Xe, KakK M [IepBOe TepMOoKJesdlmeecs BeMmecTB,
M BTOpasd TouKa pa3MATryeHMs MOXeT OHTH pPaBHa I[IepBOM  TOUKe
pa3MATUYeHN g .

[0075] TaszsonorjioTuTesib 60 I[OMelleH BHYTpPb IpocTpaHcTBa 510,
nonJjiexalnero OTKauMBaHUL. BoJee TOUHO, Tas0IoTJIO TUTEND 60
pasMelmaeTcs Ha OOHOM  KOHIIe npoCcTpaHCcTBa 510, rnonJjiexalero
OTKauMBaHML. BoJjlee TOTO, Tas30lomJIoTUTesib 60 pacHIoJIoXeH BIajlu OT
neperoponku 420 u raz3ororo npoxoma 600. TakuMm oBpa30M MOXHO CHU3UTH
BEepOATHOCTL TOTO, UYTO TIa3000IJIOTUTeJE 60 OyIeT OpensaTCTBOBATH
OTKauke M3 NpocTpaHcTBa 510, momjexamero OTKAUMBAHMI.

[0076] MHOXecCcTBO pasmeauTesey 70 yXe OINMCAHO CO CCHJIKOM Ha
our.1, dur.2 u dur.3. Kaxnowmt pPasnesIinTelb 70 MOXeT,
OpenrnouTuTeJIbHO, COCTOAThL M3 CTOINKM IIJIeHOK 71, TIIOKa3aHHHX Ha
dur.3. Paszpgeauress 70 MoxeT OBTL M3TOTOBJIEH IIYTEeM CBSA3LBBAHUS C
IIOMOIBID CBA3YKIEIO BemecTBa IBYX WM HECKOJbLKMX IIJIeHoOK 71,
BRJIOUAMMX B cebsa 10 MeHblleM Mepe OOHY IIOJUMUMMMIHVIO ILJIEHKY, C
nocjleIyiomyM ofpe3aHMeM CBS3aHHHX IIJIEHOK. IIOOTOTOBUTEJILHEM STall
MOXEeT IOIOJIHMTEJILHO BRJIOUATL B CcebsS 2Tall NOOTOTOBKU paslesMTelien
70. Kak 1oka3aHO Ha O0ur.4, MHOXeCTBO pasiesmreiei 70 MOTyT OHTDH
PACIIOJIOXEHE C SBalaHHBEMM MHTepBajlaMyM B IIPOOOJIBHOM U IIOINEepeUYHOM
HalpaBJIEHUAX .

[0077] Cilenyer OTMETUTH, yTo BHICOTA pasnennuTresisa 70,
IpencTaBJIeHHOTO Kak OoOTIOeJlbHas uYacTb OO BRJUeHMS B OJok 10
CTeKJISHHHX TIaHeJiel, MOXeT OTJIMYATLCA OT BHCOTH pasmejauresnsa 70
mocjie TOTO, Kak O6Jok 10 CTekJISHHHX I[aHeJel OvJI CcOOpMUMPOBAaH.
Paspmesurenu 70 MOTYT OBTL CXATH B HalpaBJeHUM BHCOTH, OyOyuMu
3aXaTHMM OBYMS CTEeKJISHHHMM HaHeJlaMu. Korma pasnelmuTesb /0 comepXuT
IIOJIMVMUL, MMelmul O0eH30KCAa30JIbHEE CTPYKTYPH, IPOYHOCTL pa3nesIuTelId
70 moxeT OLITL IIOBEHIIE, U IIOSTOMY UpesMepHoe cCcxXaTue pasmeamuTessa 70

MOXeT OHTL IOHaBJIeHO. TakyM 00pa30M, MOXHO C JIETKOCThI 00eCleuMThb
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TOJIMIMHY BaKyyMHOTO MpocTpaHcTBa 50. Kpome TOTro, HNpoYyHOCTE OJioka 10
CTEeKJISHHHIX I[IaHeJIe MOXeT OHTbL I[IOBHIIEHa. BoJjlee TOTO, pa3pylleHHUe
pazneauTesien 70 MoxeT OBTEL IIOHOaBJIeHO, M OJO0K 10 CTekKJIAHHHEX [IaHeJel
MOXeT oOO6JlamaThk YIOOBJIETBOPUTEJIBEHEM BHEMNHVM BUIOM (3CTeTUUeCKUMA
CBOMCTBaMM) .

[0078] T'amoBmM mnpoxon 600 coemmHaeT Mexny CoOOM MIPOCTPaHCTBO
510, nonJjexallee OTKaUMBaHUIL, M IIpoCTpaHCTBO 520 mjd npoxoma I'asza
BO BHYTpeHHeM NOpocTpaHcTBe 500. TazoBel npoxon 600 BrkjwuaeT B cebda
IIepBEM T'a30BEM IOpoxond 610 m BTOpOM Tas30BHM HOpoxoXd 620. IlepBHM
TasoBHM HNpoxond 610 mpemcTaBjisgseT coOOM NPOCTPAHCTBO, COOPMMPOBaHHOE
MeXIy IIepBOM 3aKphBawmel yacThilo 4221 m dacTbio pamuel 410, obpalleHHOU
K IIepBOM 3akpHBabme¥ dYacTu 4221. BTopo¥ Tas30BHM OIpoxond 620
opencraBjsgeT CcoOOM OIPOCTPAHCTBO, CcboOpMMpPOBaAHHOE MeXIy BTOPOM
3aKpHBalmell dYacTblo 4222 u yacThlo pamel 410, ofpalleHHOM KO BTOPOM
3aKpHBalmell dacTu 4222. B pesyjibTaTe pa3MelleHusd Oeperoponxku 420,
KakK ONMCcaHO BHIMe, GopMMpyeTCcs Tal30BHM npoxom 600.

[0079] Brxon 700 mnpencTaBjgeT cobo¥M OTBepCcTHe, COelMHANIee
opocTpaHcTBO 520 mjsa mpoxola Ia3a C HapyXHBEM IPOCTPAaHCTEOM. BEXOID
700 wmcnoJp3yeTcd OJS OTKauKM M3 IOpocTpaHcTBa 510, noajexamero
OTKauMBaHML, C IIOMOWIBI IIpocTpaHCcTBa 520 mjd mpoxola I'a3a M I'a30BOTO
npoxoma 600. Taxkum oBpasoM, Taso0oBHM npoxom 600, npocTpaHcTBO 520
O0Ja Opoxola Ta3a ¥ BeHxoXn 700 CcoCTaBILRT OTBOOAMMM MNPOXON MJIA
OTKaukKM M3 IMOpocTpaHcTBa 510, nomjgexamero OTKauMBaHMIO. Brexom 700
BHIIIOJIHEH BO BTOPOM CTeKJIaHHOM nomjoxke 300 @mjag coedMHeHUS
npocTpaHcTBa 520 mjsg npoxona I'a3a UM HapyXHOI'O IIPpOCTpaHCTBa. bBoJjee
TOUHO, BEXOI 700 pacHnoJioxeH B YIJIY BTOPOWV CTeKJISHHOM MMoIJIoxku 300.

[0080] IMomTOTOBMUTEJILHEIM STall OCYIIECTBJIASTCA IJIAI BHIIEeYKa3aHHBIX
2JIEMeHTOB. I[IOOATOTOBUTENLHEM 3Tall BKJKUaeT B Cceb®da sTals C IepBOTO
no mecTom. ClenyeT OTMETUTL, UTO IIOPANOK STaloB CO BTOPOTO IO
mecTOoV MOXeT OHTHL M3MeHEH.

[0081] TlepBHM m»Tall ONpeACTaBJsgeT cobol mTan (sTan GopMUMPOBaHUA
IOOJIOXKKM) GOpPMUPOBaHMA IMepBOM CTeKJISHHOM NoIJioxky 200 m BTOpOU
CTekJIAHHOM mnomJjoxku 300. HampuMmep, Ha IIepBOM DTalle, IepBad
CTeKJIsHHasa nomjoxka 200 wm  BTOpad CTeKJIsSHHad [HoJioxka 300

M3TroTaBJIMBaKwRTCA. HepBBIIZ 3Tarn MOXET BKJKUYATL B cebsa OUMCTKY HepBOIZ



24

CTeKJISHHOM mnonJjioxku 200 M BTOPOM CTeKJISHHOM NomJjoxku 300, 1pu
HeOoDXOOUMOCTH .

[0082] BTopo¥ 3Tan OpedcTaBjsgeT cobol »Tan GopMMPOBaHUA
Buxoma /00. Ha BTopoM 5Tamne, BBuxonm 700 dopMupyeTca BO BTOPOM
CTekJISHHOM moznjoxke 300. KpomMe ToOoro, Ha BTOPOM DTalle, BTOpad
CTeKJISHHasg nomjoxka 300 ouumaeTcs, OpM HeobxomuMMocTu. ClenyeT
OTMETUTL, dYTO BuxOH 700 MOXeT OBTH BEHIIOJHEH Ha I[I€PBOM CTEKJISHHOU
nomyioxke 200.

[0083] TpeTuy mTall NpedCTaBligeT cobol mTan (sTan GopMMPOBaHUSA
MaTepMralsa YIUIOTHeHud) o¢opMmpoBaHMA pamel 410 m neperoponku 420. Ha
TpeTbEeM DTalle, MaTepuall ([IePBHM TepMOKJIeANUNCS MaTepual) pamel 410
M MaTepuaJ (BTOpOM TepMOKJIedAmMUMCS MaTepuall) Ieperoponku 420
HAHOCATCSA Ha BTOPYK CTEKJIAHHY HNOIJIOXKY 300 (Ha HepBYyl INOBEPXHOCTDH
CTeKJIAHHOM IacTuHH 310) OpM HDOMOIM paclpelelIMTEeJILHOTO YyCTPOMCTEBA
u ToMy nomoBHoe. Ilocjsie »TOoro, MaTepuaJ pamel 410 m  MaTepuad
Neperoponky 420 BeHCymMBaeTca U oOxmuraercd. Hanopumep, BTopas
CTekJIAHHaa nomjoxka 300, Ha KOTOpyK HaHeceH MaTepuall pamel 410 u
MaTepualJl neperoponku 420, momBepraeTcsd HarpeBYy no 480°C B TeueHue
20 MmHyT. CJlelyeT OTMETHTL, UYTO IepBad CTeKJSHHas nomajoxka 200
MOXeT OHTL HaTpeTa BMeCTe CO BTOPOM CTeKJSHHOM nomjoxkon 300.

ﬂpyPMMM CcJIOBaMM, IlepkBaAd CTeKJIAHHaAd IIOIJIOXKa 200 mMoxeT OHTBH HaT'peTa

npy Tex Xe ycJorusax (mpu 480°C B Teuenme 20 MMHYT), Kak ¥ BToOpas
CTekJISHHasa nomjaoxka 300. Takum o0pasoM MOXHO CHUBUTEL Pas3HUIY B
CTelleHM CKPYUYMBaHUA MeXOy [IepBOM CTEeKJIAHHOM nomjoxkoy 200 m BTOpOM
CTekJISHHOM nonjoxkon 300.

[0084] UeTBepTHEM  5Tall OpencTaBjisgeT cobou  sTal (pramn
paszMemeHnsa paszgeauTressa 70) pas3MmemeHUsa paszpgeauTresiern 70. UeTBepTHlM
aTal MOXeT BKJKUATL B cebsa pasMelleHMe MHOXeCTBa pasleuTesen 70 B
OTHEeJIEHHX 3aIOaHHHX I[IOJIOXKEHMAX Ha BTOPOM CTeKJISHHOM nomjoxke 300
IpY MIOMOIM YCTPOMCTBa OJIA KpellJleHMS KpUCTaJJIoB. CjeldyeT OTMEeTUTH,
YTO MHOXeCTBO paznesmresiert 70 chopMMpPOBaHH 3apaHee. AJIBTEPHATUBHO,
MHOXeCTBO paszzmeuTresern 70 MoTyT OHTE COOPMMPOBAHEL C IIOMOIBIO
M3BECTHEIX TEeXHOJOTUM IOJId OGopMMpOBaHMA TOHKUX IIJIeHOK. Hamnpumep,
paznemuTenn 70 MOTYT OHBTH COOPMMPOBAHE IIyTeM HaHECEHMS HOoJMMMMIA

I cCoCTaBOB IIJIA O@paBOBaHMH IIoJIMVIMIMIOa Ha BTOPYK CTEeRJIAHHYO
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nonJjoxky 300.

[0085] TlaTelM mTall OpencTaBiigeT coboM mTan (»Tan GopMMPOBaHUSA
Ta30lOTJIOTUTENA) QOPMMPOBaAHMA TazonorjoruTesns 60. Ha nmaToM sTane,
pacTeop, B KOTOPOM pa3BelleH IIOPOWOK TI'eTTepa, HaHOCUTCHA Ha
onpeneJjleHHHM Y4YaCTOK Ha BTOPOM CTeKJISHHOM nomjoxke 300, u 3aTeMm
BHICYIIMBaAeTCAa OJS QOPMMPOBAaHMA, Takum obpasoM, ITa30lorjioTuTesis 60.

[0086] Korma mnpolilecC OT IIepBOT'O DTala DO IATOro 5STalla
3aBepleH, I[IoJIydaeTCcsa BTOpas CTeKJgHHad IomJjoxka 300, Ha KoTopom
chopMmmpoBaHH pamMa 410, neperoponmka 420, raszoBwem npoxon 600, BHXOXD
700, TmaszonorJioTHUTeJib 60 M MHOXECTBO paslejmuTeler 72, KaK IoKa3aHOo
Ha dur.4.

[0087] IMecTo¥ »Tamn HOpeacTaBsseT cobol sTall (2Tal pa3MeleHUd)
pasMeneHnusa IepPBOM CTeKJISHHOM IomJoxky 200 M BTOPOM CTEeKJISHHOM
nomjoxku 300. Ha mecToM D»Talle, IepBafd CTeKJIAHHad Homjioxka 200 wu
BTOpas CTeKJaHHad nomjoxka 300 pasMmemanTcd Tak, UYTOOH BTOpasd
[IOBEPXHOCTEb CTerRJISHHOM  IJlacTuHel 210 w® 1epBas IIOBEPXHOCTHL
CTerJISHHOM IjacTuHe 310 OpiM ofpalleHB OpyT K OPYTY M HapaJlJesibHH .
dur.5 nokasblBaeT 2TAll PasMelleHMsS IIepPBOV CTeKJISHHOM nomJjoxku 200 Ha
BTOPOM cCcTekJIgHHOW mnomjioxke 300. CllegyeT OTMETHTL, UTO B HAaCTOSIEM
IprMepe 2JIeMeHTH (Hamnpumep, pama 410 u mneperoponka 420) IMIOMelmeHE
Ha BTOPYI CTEeKJISHHYI HOOJIOoxKy 300. AJLTepHATHMBHO TaKue BSJIEeMEeHTEH
MOTYT OBTEL IIOMENEeHHE Ha IIepPBYID CTeKJISHHYID HoIJIOXKY 200.

[0088] OTan cBopku OpencTaBJgeT cobo¥ sTan  IOOTOTOBKU
BpeMeHHOM cGopkm 100. Bojlee TOUHO, Ha 9STamne cOOPKM, BpeMeHHAasd
cboprka 100 mnomroTaBAMBAETCHa IIYyTeM COeOVMHEeHMUSI IIePBOM CTeKJISHHOM
nomJjioxkku 200 M BTOPOM CTeKJAHHOM nonjoxku 300 1OpyT C IOpyT'OM.
IpyrMm cJoBaMM, >Tall cOOPKM MOXHO Ha3HBAaTh 3TalloM ([IepBBM 3TalloM
IJlaBJIeHMA) TepMeTUUHOTO COeOMHEeHUS IIePBOM CTeKJISHHOM NOIJIOXKM 200
M BTOPOM CTeKJISHHOM mnomJjoxky 300 »mpyr C OPpYyT'OM OPM IIOMOMM PaMbl
410.

[0088] Ha mnepBOM B3Talle ILJIaBJIeHUSa, I[IepBOEe TepMOKJIIedlmeecs
BeleCcTBO ILJIABUTCSA IPM OOCTWMXEHUM OIpeldel]IeHHOM TeMIlepaTypH (IIepBon
TeMIIepaTypPH IJlaBJIeHUA) , paBHOM VI BoJsibmen nepBOM TOUKU
pa3MAaTrdeHus, U, TakuM obpa3oM, IepBad CTekKJIgHHas TomJjioxka 200 u

BTOpPaA CTeRJIAHHaAd IIOOJIOXKAa 300 I'epMeTMYHO COeIMHAKTCA Ipyrr C
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onpyroM. IlepBasg CTekJAHHasa nOomjoxka 200 m  BTOpasd CTekKJIgHHasA
nompjioxka 300 TepMeTHMYHO COeOMHSAKTCHS OPpyT C OPYTOM IIPKM IIOMOIM PaMb
410. Bojee TOUYHO, TIIepBas CTekKJgHHad nomjaoxka 200 um  BTOpad
CTekJISHHasa nomjoxka 300 moMemaknTcsa B [IeUyb M HaTpeBakTCA OO IIepBOU
TEMIIepaTypPH IJIaBJIeHUS JIMIE Ha OPOTSKEHUM OINpelesJIEeHHOTO IIepuola
BpeMeHM (IIepBOT'O BPEeMeHU IJIaBJIEHUA) .

[0090] IlepBasa TeMllepaTypa IUJIABJIEHUA UM [IepBOe BpeMsa ILJIaBJIEHUA
BHIOMpPATCSA TakK, UYToOOH IIepBafd CTekJIgHHasa nomjioxka 200 m BTOpas
CTekJISHHasa nomioxka 300 IepMeTMUHO COEIMHSAJMCH OPYD C OPYTOM IIpU
IIOMOWMM TepMOKJIedlleToCcsa BemecTBa paMel 410, a raszoBem npoxon 600 He
3aKpHBaJICA Neperoponkon 420. IpyTMMKM CJIOBaMM, HIKHUNM [Ipenejl IepBOMU
TeMIepaTyphl ILJIaBJIeHMS pPaBeH IIepBOM TOouke pa3MATUeHUd, U BepxXHUM
IpeneJsl NIepPBOM TeMIepaTypH IJIaBJIeHMS, TeM He MeHee, BHOUpaeTCcHd Tak,
yTOOH He BH3BaThL 3aKpHTHUe HepeTroponkor 420 rasororo mnpoxoma 600.

Hanpumep, Kor'la IlepBasd Touka pas3MATUeHMSa M BTOpas  Touka
pasMaryeHus cocTaBagioT  434°C, mepBasd @ TeMiepaTypa IJIaBJIEHMUA

yCcTaHaBJMBaeTcsa B 3HaueHunu 440°C. BoJjiee ToTo, IIepBoe BpeMs
[IJIaBJIEHMS MOXeT COCTaBJIATE 10 MMHYT, Haopumep. ClleoyeT OTMETUTH,
UTO Ha NepBOM »Talle IJiaBJjieHusa, pama 410 MoOXeT BEHIIYCKaTb I'as. OOHaKO
TakoM T'as MOXeT IIOIJIomAaTbLCsS T'alonorjoTurejeM 60.

[0091] C noMompK BHIeYKas3aHHOTO 3Talla cOopkM (IepBoTro 3Talla
[IJIaBJIEHMA) MOXHO IIOJIYUMTE BpeMeHHy© cOopky 100, nokasaHHYK Ha
dur.6. BpemeHHasa cbGopka 100 BkJgwouaeT B cebd MDepBYKL CTEKJISHHYIO
nonJjioxky 200, BTOpyK CTeKJISHHYID nomjoxky 300, pamy 410, BHYyTpeHHee
npoctTpaHcTBO 500, meperoponky 420, rasoBwelM npoxon 600, Bmxom 700,
Ta30IoTJIoOTUTeNs 60 M MHOXeCTBO paszmeymTeten 70.

[0092] DTan TepMeTUMUYHOTO 3aKpPHTUA I[IpelcTaBJgeT coOoM 53Tall
momBepraHMsa BpeMeHHOMW cOopku 100 BHIleykasaHHOMY IMIpolleccy IJId
[IOJIYUeHMs OKOoHuaTeJIbHOM coopku 110. D32Tam IepMeTUUHOTO S3aKPHETHUA
BKRJIIOUaeT B cebsg »sTal OTKauMBaHMA M 2Tall ILJIaBJIeHUMS (BTOpOW »Tal
JaBJjeHusa) . OpyTuMM CJOBaMM, DSTal OTKauMBaHMA U BTOPOM HSTall
JlaBJIEHMSA COCTAaBJIALT BHIMeyKa3aHHBM 3alaHHHM Ipoliecc.

[0093] BTam oTKauMBaHMA NIpPedcTaBIgeT coBoM »Tal IpeBpaleHUs
IpOCTPaHCTBa 510, rnonJiexamero OTKauMBaHUL, B BaKyyMHOE

IIPOCTPaHCTRBO 50 IIyTeM OTKadVMBaHMA M3 HeIl'O Yepe3 T'a30BHM IIpoxon
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600, mpocTpaHCTBO 520 mmsa mpoxoma Ta3a M Bexon /00 mpu omnpelelleHHOU
TeMIIepaType (TeMIepaType OTKauMBaHMA) . I[lomoBHO 2TOMYy, HaTpPeB
MOXeT, TIIPelllOUTUTEJIbHO, OCYIEeCTRBJATLCSA Ha BTalle OTKauMBaHUA. 3TO
MOXeT TIIPUBECTU K YBeJIMUEHUK CTEeIlleHM BaKyyMa.

[0094] OTkaumMBaHUe MOXET OCYIECTBJIATHCS IIPM IIOMOIM, HAaIIPUMEDP,
BakKyyMHOT'O Hacoca. Kak mokasaHo Ha ®ur.6, BaKyyMHHBM HaCOC COelMVHeH
C BpeMeHHOM cbOopkol 100 mnpm nomomM OTBOIAmMeN TpyOxkmu 810 wu
TepMeTU3MpyKme ToJIOBKKM 820. OrBomsamasa TpyOka 810 coeZmMHeHa CO
BTOPOM CTeKJISaHHOM nomjoxkoy 300 Tak, UYTOOH BHYTPEHHSAS YacThb
oTROOAMmMen TpyOkm 810 OvJla coenomHeHa C BexomomM 700, HalpuMmep.
TepMeTU3MpyKMas TOJOBKa 820 coenmHeHa C oTBomAmer Tpyokom 810, wm
TakMM o0pa30M BXOI BaKyyMHOI'O HacocCa coelMHeH C BexomoMm /00.

[0095] TlepBHM STal IJIaBJIeHMS, BTall OTKaAUMBaHMSA, M BTOPOM BTarll
[IJIaBJIEHMA OCYWECTBJIARTCH, KOoI'Iga IIepBafd CTeKJIgHHasa nomjoxka 200 u
BTOpas CTerJSHHas noaJjoxka 300 ocTaBJeHH B IIeuM. B »ToW CBA3U,
pama 410, neperoponka 420, T1Tas3oBmM npoxonm 600, Bexom 700,
Ta3onomyoTuTeN b 60 M MHOXeCTBO pazmeauTeser 70 yxXe BHIIOJHEHH Ha
BTOPOM CTeKJISHHOM nomJjoxke 300. IlosTomy oTBOmAmas Tpybka 810
CoenMHSAEeTCsS CO BTOPOM CTeKJIAHHOM nomjoxkor 300 camMoe Mo3OHee Iepen
[IEPBHM 5TalloOM ILJIaBJIEHUA.

[0096] Ha »Tame oTkauMBaHUA, OpocTpaHcTBO 510, nomjlexamee
OTKAUMBAHUID, OTKauMBaeTCs uYepe3 I'al30BHM NOpoxonm 600, OpOoCTpaHCTBO
520 pnsa npoxoma Tasza M Bexon 700 npu ompemejIeHHOM TeMIepaType
OTKAUMBAHUSA JIMIIL Ha OPOTSKeHUM 3alaHHOTO IIepuola BpeMeHU (BpeMs

OTKauMBAaHUA) . TeMHepaTypa OTKauMBaHMA YCTaHaBJIMBaeTC4d BHIIe, UYeM

TeMIIepaTypa akTuBaluu (Hanpumep, 350°C) TerTTepa Tas30NoTJIOTUTENS

60, a TakXe HIWKe, UeM IlepBafd ToOUYKa pas3MAIUeHMd M BTOpas Touka
pasMsarueHna (Hanpumep, 434°C). TeMmnepaTypa OTKauMBaHWA MOXET,
NpenroYTUTEJIEHO, OLTh  Oosbmew Jmbo paBHoM  300°C. Hampumep,

TeMIepaTypa OTKauMBaHMA MOXEeT COCTaBJISTE 390°C. B COOTBETCTBUMU C
BHIIEYKaA3aHHEMKM IIapaMeTpaMu, BO3HUKHOBeHMe nedpopmMaumm pamel 410 wm
neperoponkm 420 MaJIOBEpOATHO. Kpome TOTO, TeTTep ITa30MNoTJIOTHUTEIA
60 aKTUBUPYETCH, M IIOBTOMY MOJIEKYJIH (T'asz), IIOTJIONMEHHEE I'€TTEPOM,
BHIOEJAITCA M3 I'eTTepa. TakKue MOJIEKYJIE (TO €CThb I'as3), BHIOEJEHHBEE U3

reTTepa, cBpaceHeamnTCAd gepes IIPOCTPAaHCTBO 510, rnomjiexalee
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OTKauMBaHMI, Ta30BEM Hpoxon 600, mpocTpaHcTBO 520 mjs npoxola T'as3a
u Beixon 700. IlomToMy Ha »Talle OTKauMBaHMA CIOCOOHOCTE K IIOIJIOMEHMU
Ia30loIJIOTUTEN S 60 BOCCTaHaBJIMBAeTCH. Bpemsa OTKauyMBaHUA
yCTaHaBJIMBaeTCsa Tak, UYTOOH I[IOJYYMTE BakKyyMHOe IpocTpaHcTBO 50,
obllajaKilee XeJlaeMOM CTelleHblD BaKyyMa (HalpuMep, CTeleHb BakKyyMa,
MeHbImeM Jmubto paBHOoM 0,1 Ila). HanpuMmep, BpeMsa OTKAUMBAHUA MOXeT
cocTaBJATe 120 MMHYT.

[0097] BTopon Tan  I[JIaBJIEHMA  OpencTaBJigeT cobom mTamn
bopMuUpoBaHUA YILJIOTHeHMA 40, oOKpyXawlel'o BaKyyMHOE MIpoCcTpaHcTBO 50,
IyTeM HW3MeHeHMsa ©QOopMel Ieperoponkm 420 Tak, UYTOOH QOpMUPOBATH
cemnapaTop 42, 3akpHBaomMM T'a30BHM Opoxon 600. Ha BTopoM 3Tamne
[LJIaBJIEHU A, BTOPOE TepMOKJledlleeCsa BelleCTBO pacIUlaBJIgeTCd [Ipu
OOCTVXEHUM onpeneJyIeHHOM TeMIlepaTypPH (BTOPOM TeMIlepaTypPhl
JiaBjieHus) , OoJblmell JuOO pPaBHOM BTOPOM TOUKM pasMATUeHUd, TaKUM
obpaszoM, Ieperoponka 420 m3MeHseT QopMy OJid oOpas3oBaHUA cellapaTopa
42 . Bojlee TOUHO, IepBad CTEeKJIAHHad nomjoxka 200 M BToOpasd CTEKJISAHHAaL
nomJjioxkka 300 HaTpeBalTCHa OO BTOPOM TeMIepaTypH ILJIaBJIEHMS B TeueHUe
onpeleJIeHHOTO BpeMeHM (BTOPOT'O BPEeMeHM ILJIaBJIeHMS) B IIeuM.

[0098] BTopasa TeMIepaTypa ILJIaBJIEHMS M BTOpPOEe BpPeMs ILJIaBJIEHUS
yCTaHaBJIMBaKTCAa Tak, UYTOOE of0ecHeuMBaTh pasMaAT'UeHVe BTOPOTO
TEepPMOKJIEAMETOCa BelleCTBa IOJIA CO3IOaHuA celapaTopa 42, 3aKpeBanleIlo

TasoBEM npoxonm 600. HmxHUM Openesyl BTOPOM TeMIepaTypH IJIaBJIEHUS

paBeH BTOPOM Touke pasMardyedmuda (434°C). ClemyeT OTMETUTL, UTO B
OTJIMUME OT TIepBOTO DTala IJIaBJieHMd, 3aJadel BTOPOTO BTala
[LJIaBJIEHU S ABJIAEeTCSH V3MEeHEeHUe bOopPMEL IeperopoaKu 420, u,

CJlenoBaTeJIbHO, BTOpada TeMllepaTypa I[JIaBJIeHMA yCTaHaBJIMBaeTCH BHIIE,
UueM IIepBad TeMlIepaTypa ILJabBJIeHUA (440°C). Hampumep, BTOPAaA

TeMIIepaTypa IJIaBJIEHMA MOXeT CoCTaBJIATE 460°C. KpomMe TOTO, BTOpPOE
BpeMsa IIaBJIEHMS, HallpuMep, cocTapjigeT 30 MMHYT.

[0099] Korma cemapaTop 42 chopMMpPOBaH, BaKyyMHOE IIPOCTPaHCTEBO
50 omTnmendgeTcd OT IHOpocTpaHcTBa 520 mia npoxoma rasza. llosToMy
BaKyyMHHM HacCcoC He MOXeT TPOMU3BOIUTE OTKadKy M3 BaKyyMHOTO
npoctTpancTBa 50. Pama 410 u cemnmapaTop 42 HarpepawTCsa OO 3aBeplleHUd
BTOPOT'O 5BTalla IJIaBJIEHMa, IIOSTOMY I'a3 MOXeT BHIIyCkKaTbCa U3 paMel 410

u cemnapaTopa 42. TeM He MeHee, Ta3, BHIyckaeMelt pamor 410 u
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cenapaTopoMm 42, abcopbupyeTcsa Ha TIazonorjoruTrese 60 BHYyTPHU
BaKyYyMHOT'O IIpocTpaHcTea b0. CllemoBaTeJIbHO, YMEHBIIEHME CTeIIeHU
BakKyyMa B BaKyyMHOM IIpoCcTpaHcTBe 50 MOxeT OBTEH I[IOHaBJieHO. OIHUM
CJIOBOM, MOXHO MOOaBUTEH CHIXEHMEe TeIlJIOM3OJISUMOHHEX CBOMCTB OJjioka 10
CTEKJISAHHEIX I[1aHeJIeM.

[0100] Takxe Ha IIepBOM sTalle ILlaBJieHMsa, paMa 410 m cenapaTop
42 HarpeBawTcd. Takum ob6pasoM, paMa 410 um cenapatop 42 MOTYT
BHIIyCKaThk Ta3. l'a3, BHOyckKaemem pamou 410 wum cenapatopoMm 42,
abcopbupyercsa Ta30l0IJIOTUTEJIEM 00, u, CJlenoBaTeJIbHO,
IIOTJIOTUTEJIbHAA CIOCOOHOCTE I'a30MloIJIoTUTeNiA 60 MOXeT CHU3UTLCA Ha
[IepBOM DTalle ILJIaBJjieHMa. TeM He MeHee, Ha 5sTalle OTKauMBaHUA,
npocTpaHcTeOo 510, momjiexamee  OTKaAuUMBAHUD, OTKauMBaeTCd IIpH
TeMlepaType OTKauMBaHUs, OoJblel JIMOO pPaBHOM TeMlepaType aKTUBalLUU
TeTTepa Traszonorjorurensa 60, wu, TakuM oO0Opas3oM, IOTJIOTUTEJIbHAaMA
CIIOCOBHOCTEL TazonomjioTuTesia 60 BOCCTaHaBJMBaeTcd. CJeloBaTeJIbHO,
Ta30lomJIOTUTeNbE 60 MOXeT IIOIJIOWAaTh OOCTaTOYHOEe KOJIMUeCTBO Iasa,
BHIIyCKaeMoro u3 paMel 420 u cemnapaTopa 42 Ha BTOPOM nsTalle ILJIaBJIeHUd.
OpyTuMKy cJioBaMM, MOXHO u30exaTh HexXejlaTeJIbHOM CUTyaluu, IIpu
KOTOPOM  TIas0NoIJIOTUTEJIb 60 He MOXeT IOIJIOTUTE HOOCTAaTOUHOE
KOJIMYECTEO T'a3a, BHIIyCckaeMoro u3 paMe 410 u cenapaTopa 42, ¥ IIOBTOM
CTelleHb BaKyyMa BaKyyMHOTI'O HIpocTpaHCTBa 50 cHMXaeTCs.

[0101] HJONOJHUTEJNBRHO, Ha BTOPOM 3Talle ILJIaBJIeHMH, OTKauuBaHUe
13 npocTpaHcTBa 510, momjexamero OTKAaUMBaHMID, Uepe3 Ta30BHM MIPOXON
600, npocrpaHcTBO 520 mig npoxoma raza M Bexon 700 mpomoijrkaeTcsa C
sTala OoOTKauuBaHUA. [HpyI'MMu CJIoBaMy, Ha BTOPOM »Talle IUJIaBJIeHUSAd,
cemnapatTop 42, B3akpHBalmMM TIa30BEM Opoxom 600, odopMuMpyeTcsa IyTeM
M3MeHeHUSA GOpME Ieperoponku 420 mpuM BTOPOM TeMlIepaType IJIaBJIEHUS,
B TO BpeM#a Kak IpocTpaHcTeBO 510, nomjiexalmee  OTKaAUMBAaHUD,
OTKauMBaeTCd Uepes Tas30BEM nOpoxon 600, mpocTpaHcTBOo 520 1nmada
npoxola TIaza u BEHxonm 700. TakuMm o00pa30M, MOXHO IOIIOJIHUTEJIBEHO
CHU3UTEL BEpPOATHOCTE TOI'O, UYTO CTelleHb BakyyMa B BakKyyMHOM
npocTpaHcTBe 50 OynoeT CHWXATBCHA B XOIe BTOPOIO DTalla ILJIaBJIEHUSA.
CilenyeT OTMEeTHTL, UTO BTOPOM DTal IJIaBjleHUA He 00s83aTeJIbHO
BRJIOUaeT B cebd OTKauduMBaHMe K3 IIpocTpaHcTBa 510, nomjexamero

OTKauMBaHMI, UYepes Tas30BEM nOpoxon 600, mpocTpaHcTBOo 520 1ma4a
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npoxonla rasa u Bexon 700.

[0102] BmmeonMCaHHEM IIpollecc BKJOUaeT B ceba OpeobpasoBaHuUe
IpOoCTPaHCTBa 510, romJjiexamero OTKaUMBaHUD, B BaKyyMHOE
IPOCTPAaHCTEO 50, yTeM OTKauMBaHMA nu3 NIpOoCTpaHCTBa 510,
nomjiexamero OTKauMBaHMI, dYepes Ta30BHM opoxon 600, OpoCTpaHCTBO
520 npna npoxoma Tasza M Bexon 700 mnpmM omopenejleHHOM TeMIlepaType
(TeMIlepaType OTkKauMeBaHuda) . TeMlepaTypa OTKauMBaHMA BHIIe, UYeM
TeMllepaTypa aKTuMBaluuM TIeTTepa Iraszonomjorureisa 60. CllegoBaTeJlbHO,
OTKauMeaHMe M3 IIpocTpaHcTBa 510, nomjexamero OTKauMBaHUIO, WU
BOCCTAHOBJIEHUE IIOTJIOTUTEJIEHOM CIIOCOBHOCTH reTTepa, MOTYT
OCYWeCTBJIATECA OOHOBPEMEHHO.

[0103] BomeonMcaHHBM IPOLIeCC OOIOJIHUTEJLHO BKJIOUaeT B cebs
bopmmpoBaHue yIJjioTHeHuA 40, OKpyXaolleI'0 BakKyyMHOe IIpoCTpaHCcTBO 50,
nyreM dopMMpoBaHUA cellapaTopa 42 g 3akKpHTUA I'a30BOTO npoxoma 600
I[IOCPenCcTBOM  M3MeHeHMA  GopMel Ieperoponmku 420 (cMm. our.8) .
[leperoponka 420 BrJwUaeT B cebd BTOpOe TepMOKJIeslleecCs BelleCTBO.
[lomToMy cenapaTop 42 MoxeT OHTEL o0O0pa30BaH IIYTEM M3MeHeHUSI QOPMEL
neperopolku 420 BCJIeICTEMe IJIaBJIEHMS BTOPOTO TEePMOKIIEAMeTroCH
BelecTBa opu onpeneJIeHHOM TeMIlepaType (BTOPOM TeMIlepaTrype
JaBJieHusa) , OoJiblie JMOO pPaBHOM BTOPOM TOUKM pasMsaldveHMs. Clledyer
OTMETHTEL, UTO IIlepBafd TeMlIepaTypa IUJIaBJIeHUsS HIWXe, UYeM BTopasd
TeMIlepaTypa JjiaBJieHusa. ClleDoBaTeJIbHO, MOXHO IIPeIOTBPaTUThL 3aKpHTUE
razoporo Inpoxonma 600 wms-3a @medpopmMauum Ieperoponkm 420  mpwm
COeIMHEHUM IMepBOM CTeKJIaHHOM nomjoxku 200 M BTOpPOM CTeKJIISHHOMU
nomjioxku 300 ¢ pamot 410. CilenmyeT OTMETUTL, UTO Ieperopolxa 420
MOXeT OHTL M3TOTOBJIEHa M3 MaTepuajla, KOTOpHM 0o0Jiee TIOIBEepPXeH
nebopMauuy, 4YeM MaTepuall pamel 410, nOpu ILJIaBJIEHUN.

[0104] [leperoponka 420 wm3MeHseT GQopMy Tak, UTO IepBasa
3aKpHBaKmas dYacTb 4221 3akKkpeBaeT TIEepPBHM T'a30BHM Opoxond 610, u
BTOpasd 3akphHBabmasa 4dacThk 4222 3akpHBaeT BTOPOM T'a30BHM Hpoxon 620.
CemapaTop 42, MOJNYyUYeHHHV OYyTeM M3MeHeHUsa OGOpME Ieperoponxku 420,
Kak OIMCAaHO BHIIE, OTHeJIsAeT (IpOCTPaHCTBEHHO) BaKyyMHOE
npocTpaHcTBO 50 oT mnpocTpaHcTBa 520 mig npoxoma ras3a. CellapaTop
(BTOpPad dYacThb) 42 M  YacTb (mepBad 4YacThb) 41 PaMul 410,

COOTBETCTBYKIIad BaKyyMHOMY IIPOCTPaHCTBY 50, COCTAaBJIART YIIJIOTHEHNE
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40, oOKpyXaKlmee BaKyyMHOe HpocTpaHCTBO 50.

[0105] BakyyMHOe mnpocTpaHCTBO 50 mojiydaeTcd IIyTeM OTKauMBaHUA
13 npocTpaHcTBa 510, nomjaexamero OTKauMBaHUMK, Yepes IIPOCTPaHCTBO
520 @mynsa npoxola Tasza M BEHxon 700, kak OIMCaHO BHIIe. BakKyyMHOE
npocTpaHcTBO 50 MOJHOCTBI TepMeTUMUHO 3BaKPHTO IIepBOV CTeKJISHHOMU
nomjioxkom 200, BTOpOM CTekJIgHHOM nomjoxkou 300 m ymjaoTHeHueMm 40,
¥, TakKuM o06pas30M, OTIEeJIEHO OT IpocTpaHcTBa 520 mjd npoxoma I'aza u
Beixoma /00,

[0106] HOomoJHMUTEeJILHO QopMHUPYeTCHa yIUIOTHeHMe 40 OpsaMOyT'OJILHOM
bopMel. YIuioTHeHMe 40 BRJOUaeT B cebsA NepBYK YacTb 41 M BTOPYK YacCThb
42 . [lepBad dYacCThb 41 npencraBjggeT cobom dYyacTb pamel 410,
COOTBETCTBYKIYD BaKyyMHOMY IpocTpaHcTBy 50. [IpyrmMM CJIOBaMu,
nepBasg uvacTb 41 npexncraBjseT cobor uvacThk paMe 410, ofpalleHHYID K
BaKyyMHOMY IIpocTpaHCTBY 50. IlepBas yacThk 41 mMeeT nouTu U-oBpasHYo
bopMy, M CIOYXUT TPeMS M3 UeTHpPEeX CTOPOH yIuoTHeHMs 40. BTopad 4acThb
42 mnpencrTaBysgeT cobOoM celNapaTop, COOPMUPOBAHHEIM IIyTeM M3MeHeHUS
bopMel meperoponkm 420. Bropasa yacTe 42 umMmeeT I-oBpasHynw GopMy U
CIIYXUT OCTaBIelcd OIOHOM M3 UeTHpeX CTOPOH yIJIoTHeHUs 40.

[0107] Ha sTare OTKauMBaHUA MOTYT BO3HUKHYTH CUJIHL,
IepeMemanre IepPBYID CTeKJISHHY OOOJIOXKY 200 M BTOPYKR CTEeKJISHHYI
nonJjioxky 300 Gamwxke IpyTD K IpyTly. OmHako paszieauTesyr 70 NOOOepXUBAT
IPOCTPAHCTBO MeXOy IIepBOM CTeKJISHHOM MHNomJoxkou 200 m  BTOpOU
CTeKJISHHOM mnomJjoxkon 300.

[0108] CxnenyeT OTMETHTHL, UYTO MCIOJb3YITCH pasieaureaun /0,

comepXxamye  IIOJMMMUI, Menmui  OeHB0KCAaB0JIbHEE  CTPYKTYPEH], u,

cJlemoBaTeJILHO, MOXHO JIeTKO 00eCIeunTh TOJIIMHY BaKyyMHOTO
IpoCcTpaHCcTRBa 50 10 CpaBHEHU co ciyuaeM MCIIOJIL 30BaHUA
pasmesuTesien, oTJIMYUaKnmUXCcad ~OT pasgejauTeten 70, comepXxalmx
IOJIMVMML, MUMemUi OeH30KCAa30JIbHEE CTPYKTYPH. J[IPUUMHOM 3TOTO

ABJIAETCS TO, UTO MOJIUVMMI, WMeomui OeH30KCa30JIbHHE CTPYKTYPH,
oBJlamaeT BHCOKOW TeIJIOCTOMKOCTBID ¥ BHCOKOW [IPOYHOCTBI. Korma
UCIOJIL3YyEeTCAa IIOJMMep, OPpYyTOoM UYeM TIIOJUUMMUIL, WIU [DOJIUVMMI, He
VIMEOM/MT BeH30KCa30JILHOM CTPYKTYPH, BEPOSATHO BOSHVKHOBEHME
paspymeHrsa pasfeauresier. [Ipy BOBHMKHOBEHUM TaKMX pPas3pyleHus

TOJIIVMHa BakKyyMHOI'O IIPOCTPpaHCTEBa MOXeT CHUSUTBCHA. KpOMe TOT'O,
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paspyleHre MOXEeT VYBEJUUUTE PUCK YXYIOMEHUS  TEeIJIOM30JIMPYIOMUX
ceoMcTB. KpomMe Toro, pa3s3pylieHMe pa3neJuTesiel MOoXeT IIPpUBEeCTH K
YXYOMNeHu0 IIPOYHOCTM. BoJjee ToOTIo, pa3pyleHMe pas3deliuTesJiel MOXeT
OpuOaTh OJIOKY CTEeKJISHHHX [IaHeJIell HeyIOBJIEeTBOPUTEJILHEM BHEMHWM BUI .

[0109] Ilpm mnomMomM BEHIIEeYKAa3aHHOT'O STalla I'epMeTUUHOT'O 3aKpPBITUI
IPOMB3BOOUTCA OKOHUaTeJlbHad coObopka 110, kak nokaszaHo Ha owur.7-
dur.9. OrkoHuUaTeJsibHasa cbOopka 110 BrimwuaeT B cebOd IepBYK CTEKIJISHHYIO
nomjioxky 200, BTOpYyKR CTEKJISHHYK IDOmJOXkKY 300, vyruoTHeHme 40,
BakKyyMHOe IpocTpaHcTeOo 50, mnOpocTpaHcTBOo 520 1mja npoxoma rasa,
rasonoryioTuTeNsb 60 M MHOXeCTBO pa3zmeautejen 70. CledyeT OTMETUTH,
Ha Our.8, TOJBKO nOJ4 OOJIeTUeHMSA IIOHMMAaHMSA BHYTPEHHEM CTPYKTYPH,
IlepBasd CTeKJIgHHad noajioxka 200 mokasaHa C yOajleHHOM dYacThi ([IpaBou
Y HWXHEeM 4YacThbio) .

[0110] STan ynaleHmusa OpelcTaBJgeT cob®oM 2Tall HoJiydeHus OJoka
10 CTeKJISHHEX  I[IaHeJel, KOTOPHM IpelcTaBjgeT CcoOOM  YacTh,
BKJIOUAKIIYD BaKyyMHOe IIpocTpaHcTBOo 50, nyTeM yonajeHusa dyactu 11,
BRJIOUAKmer B ceba I[OpocTpaHcTBO 520 mxusg mnOpoxoma rasa, U3
OKOHUaTeJbHOM cbopku 110. Kak mnoka3aHo Ha dur.8 ©OoJjiee nonpoBHO,
OKOHUAaTeJibHasa cbopka 110, BEHHYyTad M3 IIeUuM, paspe3aeTcsa BIOJb JIMHUU
oTpeza 900, u, TakuM oOpa30M, Ppa3mesigeTcd Ha OolIpelelIeHHYI YacCThb
(BJIOK CTeKJISHHEX IIaHeJleM) 10, BKJIDUAKIYD B Ccebga BakyyMHOe
npocTtpaHcTBO 50, M YacTk (HeHYyXHYK dYacThk) 11, BRJIOUaKmMylw B cebd
npocTpaHcTBO 520 mjsg npoxoma T'ala. HeHyXHasd YacTb 11, B OCHOBHOM,
BKJIOUaeT B ceBd yYacTe 230 T1[IepBOM CTekJISHHOM mnomoxku 200,
COOTBETCTBYKIIYD IpOoCTpaHCcTBY 520 a4 npoxoza TIa3a, dYacTb 320
BTOPOM CTeKJaHHOM nomjoxku 300, COOTBETCTBYNIYID IpOoCTpaHCcTBY 520
oJsa npoxola TIasa, M 4YacTb 411 pamu 410, COOTBETCTBYIILYIO
npocTtpaHcTBY 520 myisa mnpoxoma Tra3a. ClengyeT OTMETUMTb, UYTO C TOUKMU
3peHMusa CTOMMOCTM M3TOTOBJeHMsa ©OJjioka 10 CTekJSHHHX I1aHeJel,
HeHyXHas YacTb 11, OPednouTUTeJIbHO, ABJAeTCS KakK MOXHO MeHbIel.
dur.10 wmsobpaxaeT yIajleHMe HeHYXHOM uYacTu 11 ¥M3 OKOHUATeJLHOM
cbopxkm 110.

[0111] OTpesaHue OCVyIeCcTBJISETCH c IIOMOIIE IO MIOOXOOAIEeI O
pPexymero yCTpoMcTBa. IIPpMMEPH pPexymrx YCTPOMCTB MOTYT BKJIIOUATL B

cebsa ckpanbep wiIM Jasep. IlyTeM OINHOBPEMEHHOTO OTpPe3aHMs I1epBOU
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CTeKJISHHOM nomjoxku 200 ¥ BTOPOM CTeKJSHHOM NOoIJIoXkM 300 MOXHO
50PeKTUMBHO BHpe3aTh OJIok 10 CTekJIHHHX IIaHeJeM. ClledyeT OTMETUTDL,
uTo dopMa JMHMM oTpe3a 900 ycTaHaBJIMBaAeTCSd B COOTBETCTBUM C QOPMOM
Bjloka 10 CTekJISHHHEX IIaHejJleM. JaHHEM ©OJIok 10 CTeKJISHHHX IIaHeJleM
ABJISETCSH TPAMOYTOJIBHEIM, W IIO2TOMYy JIMHMA oTpe3a 900 mnpencraBJIgeT
cofboM NpaMyl JIMHMIO BOOJIb NPONOJIEHOTO HallpaBJIeHMS CTeHKU 42,

[0112] C 1moMoUbl BHIIEYKA3aHHOTO IIOATOTOBMTEJILHOTO 2Tarla,
sTara cOopkU, 5BTala IepMeTUMUHOTI'O 3aKpHTUMA M 3Tala ylaJleHUuSd,
nojiyuaercda 0Jok 10 CTekJISHHHX IIaHeJelM, IIOoKa3aHHHM Ha dur.l u dmur.2.
[lepBasd CTeKJSHHasa HOaHedb 20 nOpencraBjgeT coboM dYacTb IIepBOU
CTeKJIAaHHOM nomJjoxky 200, COOTBeTCTRBRYHIYKR BaKyyMHOMY IIPOCTPAaHCTBY
50. Bropas cTekJigHHasa HaHeJb 30 OpencrapjgeT coBo¥ YacTh BTOPOM
CTerJIAHHOM monJjoxky 300, COOTBETCTBYHIYID BaKYyyYMHOMY IIPOCTPAHCTBY
50. Brixonm 700 mia dopMMpPOBaHMA BaKyyMHOT'O HNpOoCTpaHCTBa 50 BHIIOJIHEH
Ha uyacTu 320 BTOPOM CTeKJaHHOM nomjaoxkyu 300, CcooTBeTCTBYyWMEN
opocTpaHcTBY 520 gmmag npoxoma TIa3a, M oTBomdamas Tpybka 810
opucoenuHeHa K dacTu 320. Takum obpasoM, BEXOI 700 He HNPUCYTCTBYET
BO BTOPOM CTekKJISHHOW mnaHesm 30.

[0113] JHajee ©OyOoyT OIMCAHE BO3MOXHEHEe MOIMMKaLUM OJIOKa
CTeKJISHHHX IaHeJleM. B oIMcaHuM, KacawoleMcs MOoOudmMralui, BBOOATCSA
CCEUJIOUHHE TIIO3ULIMM COOTBETCTBYKIMX KOMIIOHEHTOR, [IOMENEeHHHE B
CKODKU.

[0114] B BLIIEONMCAHHOM BOILIOmMeHMM, OJiok (10) CTeKJISHHBX
naHeJie 4BJISeTCS OPAMOYTOJIBHEM, oOOHako ©Jjiok  (10) CTEeKJISHHEIX
maHeJlell MOXeT MMeTh XeJlaeMyln GopMy, HaIpUMep, KpyIulylo o¢opMy U
MHOTOYTOJIbHYID OGopMy. MWHEMM CJIOBaMM, KaxIbl SJEeMeHT Uu3 IIepBOM
CTeKJISHHOM NHaHeJu (20), BTOPOM CTeKJISHHOM naHesdu (30) M yIJIOTHeHUS
(40) He ob0g3aTeJIbHO JOJDKEH OBTE OPAMOYT'OJIBHEIM, W MOXET VMETH
KeJlaeMyrn QOpMy, HalpuMep, KpyIulyl OQOopMy ¥ MHOTOYTOJBHYKD Q(OopMYy .
ClenyeT OTMETHTL, UYTO OGOPMH I[IepPBOM CTeKJISHHOM omJoxku (200),
BTOPOM CTekKJAHHOV nomjoxku (300), pamel (410) m cenapatopa (42) He
OTpaHMUMBaKTCAa G¢opMaMM, I[IPUBEIEHHEMM B OIMCAHMM BHIIEYKA3aHHOTO
BOILJIOMEHUSA, M MOTYT MMEThb TakKue GopMbl, UTOOH OJOoK (10) CTeKJISHHHX
naHeJlell uMeJ XxejlaeMyl dopmMy. CllegyeT OTMETHTL, UTO QopMa M pas3Mep

oJjoka (10) CcTeKJISHHEX IaHeJjien MOT'YT OHITH OIipeneJIeHE B 3aBUMCHMMOCTU
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oT oBJjacTu OpuMeHeHMUsa OJioka (10) CTeKJISHHEIX IIaHeJIeMl.

[0115] NomOJIHMTEJIBHO, IepBad IIOBEPXHOCTHL M BTOpPAas MNOBEPXHOCTH
Kopnyca (21) mepBOM CTeKJAHHOM NaHedu (20) He oTpaHUMUEHH ILJIOCKUMM
[IOBEepXHOCTAMM. I[lomo®HEM oOpa30oM, IIepBas IIOBEpPXHOCTL ¥ BTOPOMU
[IOBEPXHOCTL KOpIyCca (31) BTOPOM CTEKJISHHOM TIIaHeJIH (30) He
OT'PaHMUEHH ILJIOCKMMM IIOBEPXHOCTSIMMA.

[0116] IomnmoJsHMTEeNBbHO, Kopnyc (21) MepBOM CTeKJIAHHOM IIaHeJ M
(20) m wopnyc (31) BTOpoM CTekJIgHHOM HaHesu (30) He oB0d3aTeJIbHO
OOJIXHEL MMEeTh OIMHAKOBYID QOpMy UM pa3Mep B BepTHMKAJBLHOM [IPOeKIUM.
Kpome Toro, kopnyc (21) u kopnyc (31) He oBg3aTesIbHO IOOJDKHH MMETH
OOMHaKOBYI TOJIMHY. KpomMe ToT0o, Kopnyc (21) wu kopmnyc (31) He
0643aTesJIbHO OOJDKHE OBTH M3TOTOBJIEHE M3 OIOMHAKOBOT'O MaTepuala.
[lomoBHEM 00pasoM, CTeKJIgHHas IlacTuHa (210) T1[epBoM CTeKJISHHOM
nomioxku (200) wm cTekJgHHas IJjlacTuHa (310) BTOpPOM CTEeKJISHHOM
nomyoxky (300) He o043aTeJIbHO HOOJDKHEL MMETH OIOMHAKOBYH QOopMy U
pasMep B BepTHUKAJBHOM MHOpoekuuu. KpoMe TOTo, CTeKJIAHHas ILJIaCcTMHA
(210) wm cTerJgfAgHHada 1JacTtuHa (310) He o06043aTelIbHO HOOJDKHEL MMeEThb
OIMHAKOBYIO TOJIIMHY. BoJlee Toro, CTeKJISHHasg IJacTuHa (210) wu
CTekJIgHHaa 1JjacTuHa (310) He obg3aTelJIbHO OOJDKHEL OHTH M3TOTOBJIEHH
13 OOMHaAKOBOT'O MaTepuasa.

[0117] IOHNOJHUTeJILHO, VyIJIoOTHeHMe (40) He o00sg3aTeJIbHO TOJDKHO
MMEeTh Takyl Xe QOopMy B BepTUMKAaJbLHOM MNPOoeKLMM, Kak IIepBasd CTeKJISHHAad
naHeJic (20) m BTOpad cCTekJIgdHHasa HaHeJib (30). IomoOHEM oB0OpasoM,
pama (410) He o00643aTesJIbHO HOOJDKHa MMEThL Takyln xe ©(opMy B
BepTUKaJLHOM TIIpoeKlrM, Kak IepBasd CTeKJISHHasd ODomJioxka (200) wu
BTOpasa CTeKJIAHHad nonjoxka (300).

[0118] [HomoJIHUTEeJIbHO, IIepBad CTekKJSHHas DaHedab (20) MOXeT
BKJIUATL B cebda T[IOKpHTHMe, oObOJaljawnilee XeJJaeMBIMM  QU3UUECKVMU
CBOMCTBaMM, WM BHIIOJHEHHOE Ha BTOPOM IIJIOCKOM IIOBEPXHOCTHM KOopIlyca
(21) . ANBTepHaATMBHO, IlepBafd CTeKJIsHHasa [aHeJib (20) He o0043aTeJIbHO
OOJDKHa BKJIOUATE B cebd TOoKpeETHMe (22). JIpyI'MMM CJIOBaMu, IIepBasd
CTeKJISHHad MnaHeJk (20) MOXeT COCTOATE TOJBKO M3 Kopnyca (21).

[0119] [omoJIHMTEeJIBHO, BTOpasd CTekJSHHas ODaHedab (30) MoxeT
BKJIOUATL B cCceBa IIOKPHTHUE, obBJlajawmee KeJJaeMBEIMM — QUBUUECKVMU

CBOMCTRAaMHA. Hanpmmep, IIOKPETME MOXET BKJIOYaATE B cebqa IO MeHbIen
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Mepe OIOHY M3 TOHKMX IIJIEHOK, BHIIOJIHEHHHX Ha IIepBOM IIJIOCKOM
[IOBEPXHOCTHU BTOPOMU IIJIOCKOM [IOBEPXHOCTHU KopIyca (31),
COOTBETCTBEHHO. [IpuMepPH IOKPHTUSA MOTYT BKJIIOUATE B cebs
CBeToOTpaxamommre IIJIEHKM C OocoBo¥ IOJMHOM BOJIHE (HalpuMep, ILIJIeHKHU,
oTpaxanimye VMHOpaKpacHEe JIyumu, u TIJIeHKH, oTpaxamnimyue
YIBTPa@MOJIETOBEE JIy4UM) .

[0120] B BrmEONIMCaAHHOM BOIUIOmWeHMM, pama (410) cocTouT U3
IIepBOTO TEepMOKJIeAmeTroCsa BemecTea. OOHAKO, paMa (410) MOXeT
BKJIOUATL B ceba IpyrMe KOMIIOHEeHTH, TakMe KakK CceplleBrHa, IIOMUMO
[IEPBOTO TEPMOKJIEAMeIO0Csa BelecTBa. VHBEMM CJOBaMM, IOCTATOUYHO, UTOOEH
pamMa (410) BrJwoUajsla B cebsa IIepBOe TepMOKJedlleecsd BemMecTBO. B
BHIIEONIMCAHHOM BOILJIOCMEHUM pamka (410) wumMeeT Takywn GopMy, UYUTOOH
OKPpYXaTb IIOUTM BCK 00JIaCTb BTOPOW CTEeKJIAHHOM 1onJjoxky (300) .
OoHako, IOOCTaTOYHO TOTO, 4UTOOH paMa (410) mMmesa Takyw dopMy, UTOOH
OKPYXaThb OllpelelIeHHY 00JlacThk Ha BTOPOM CTEKJISHHOM NonJioxke (300) .
VHEIMM CJIOBaMM, He o6s3aTesIbHO OpuOoaraTek paMe (410) Takyo oQopmy,
yTOoOH OHa OKpyXaJla I[IOUTM BC O00JIaCTb BTOPOM CTEKJISHHOM IIOIJIOXKM
(300) . IOpyruMmM cJoBaMM, OKOHUaTeJibHasa cbopka (110) MOXeT BKJIOUATH
B cefd4d IOBa WJIM HECKOJIBKO BHYTPeHHMX IOpocTpaHcTB (500). B »ToM
ciydae MOXHO M3TOTOBMTL IOBa MM 0OoJiee Bjioka (10) CTekJISHHHX IIaHeJlel

13 OIHOM OKoHUAaTeJibHOM cbopkm (110).

[0121] B BLIIEOIMCAaHHOM BOILJIOUWEHUH, rneperoponka (420)
M3TOTOBJIEHA ns3 BTOPOTO TepMOKJIeAmerocs BelecTBa. OmHaKo,
neperoponka (420) MoOxeT BKJIOUATL B cedga OpPpyTroM KOMIIOHEHT,

HallpyuMep, CepOlLUeBMHY, IIOMMMO BTOPOI'O TEPMOKJIEAMETIOCS BeNeCTBa.
MHaue TOBOpPHA, OOCTATOYHO TOTO, UYTOOH mHeperoponka (420) BrJOUYaJa B
cebs BTOpPOEe TepMOKJledlleeCs BelleCTBO. KpoMe TOI'O, B BHIIEOIMCAHHOM
BOILJIOIEHUM, Ieperoponlka (420) wuMeeT MOIPOTUBOIIOJIOXHHIM KOHEll, He
IPpUCOeNUMHEHHH kK paMe (410). U 3a30pH MexIOy IPOTUBOIOJIOXHEMA
KOHULaMu meperoponku (420) u pamon (410) ompelesIST T'a30BHE IPOXOIEH
(610, 620). OmHako, mneperoponka (420) MOXeT MMeThb JIMIbE OOWUH U3
CBOUMX TMPOTHRBOIIOJIOXHEX KOHIIOB, He IIPUCOeOMHEeHHEM K pame (410). B
3TOM CJIydae CO3HaeTcsd OIMH Ta30BHM Hpoxon (600) Mexmy HepeTlOpoIKOou
(420) um pamom (410). AJLTepHATMBHO, Ieperoponka (420) MOXeT MMeThb

oBa CBOMX IIPOTHMBOIIOJIOXHHX KOHIlA, IIPUCOeIMHEeHHHEX K pame (410). B
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STOM CJydyae, TasoBHM nOpoxon (600) wmoxeT OHTL ofBpa3oBaH uyepes
OTBEpPCTME, BEHIIOJHEHHOEe B Ieperoponke (420). AIbTepHaTHMBHO, I'a30BHM
npoxon (600) MoxeT HOpedcTaBJIATE CcoOOM 3as0p Mexny IIepelOpOoIKoMn
(420) ¥ IIepBOM CTEeKJISHHOM  IIOOJIOXKOM (200) . AJIbTEepHaTUBHO,
neperoponka (420) MoxeT OHTH BHIIOJIHEHa KakK Hab®op M3 OBYX WM DoJjiee
IeperopolokK, yIOaJIeHHHX IPpyT OT Opyra. B 2ToM cjiydyae, T'a30BHEM IPOXOI
(600) MoxeT HmpedCTaBJATL COOOM 3a30p MexXIy CMEeXHHMM IOBYMS M3 IBYX
WM HEeCKOJIBKUX IIepeTropOoloK.

[0122] B BHIIEONMCAHHOM BOILUIOIEHVM, BHYTPEHHeEe IIPOCTPaHCTEBO
(500) pasneJyieHo Ha OIHO IPOCTPaHCTBO (510), rnonJjiexaliee
OTKauMBaHMI, M OIOHO IPpOoCTpaHCTBO (520) 14 npoxoma ra3a. ClienyerT
OTMETUTL, UYTO BHYTPEHHee NpocTpaHcTBO (500) wmoxeT OHBTH pas3nesieHOo
Ha OOHO WMJIM HECKOJIBKO HOpocTpaHCcTB (510), nomjlexammMx OTKAUMBAHMUIO,
M OOHO WMJIM HEeCKOJIBKO IpocTpaHCcTB (520) miasa npoxoma raszsa. Korma
BHYTPEHHee IIpocTpaHcTBO (500) BrimwuaeT B Ccebda OBa MM HECKOJBKO
npocTpaHcTB (510), nomjexamMx OTKAUYMBAHMUIO, MOXHO WM3TOTOBUTL IOBa
NI HECKOJIBKO BJIOKOB (10) CTEeKJISAHHEBIX naHeJen nu3 OIHOM
OKOHUaTeJLHOM cbopkm (110).

[0123] B BHIIEONMCAHHOM BOILJIOWEHMM, BTOPOE TepMOoKJedmeecs
BemeCcTBO MIESHTHUUHO IIePBOMY TepMOKJIeSAmeMyCs BemecTBY, ¥ BToOpasd
TOUKa pasMATueHMI paBHa IIepBOM Touke pas3MialueHMsa. TeM He MeHee,
BTOPOE TepMOoKJlesmeecs BemMeCcTBO MOXeT IIpeldCTaBJIATL cobo¥ IpyTron
MaTepurall, HexeJM IIepBoe TepMOoKJIeslmeecs BelecTBO. HamnpuMmep, BToOpoe
TepMOKJIesdmeecsd BemMecTBO MOXeT MMEeThb BTOPYID TOUKY pasMaTueHusd,
OTJIMYAIIYIOCS OT IIePBOM TOUKOM pa3MAIUeHMS [IePBOTO TepMOKJIeAmeToCsH
BelecTBa. B »ToM cJjiyyae IepBad TeMIepaTypa ILJIaBJIeHUS MOXeT OHTh
yCTaHOBJIeHa ©OoJbliel JMOO pPaBHOM IIepBOM TOUKM pasMATUeHud, U
MeHbllel, uYeM BTopasd Touka pasMarueHusda. TakuMm o0pa30M, MOXHO
[IOJaBUTL HexeJaTeJIbHYD DebopMaluio Heperopolkyu 420 Ha IepBOM sTalle
JlaBJIeHUA .

[0124] JJomoJIHUTEJIBHO, KaxXIoe W3 IepBOT'0 TEPMOKJIEAMeTroCs
BelecTBa M BTOPOTO TepMOKJIeAmerocsa BellecTBa He OTpaHUUMBaeTCH
CTeKJIOKepaMMUeCKMM IIpuIiloeM, ¥ MoOXeT OHTL BHOpaHO M3 MeTajJla C
HM3KOM TOUKOM ILJIaBJIeHMS, KJedAmeTro BemecTBa C BLECOKOM TeMIepaTypol

IUIABJIEHMS M TOMY IIOHOOHOEe, HAIIPMUMEP.
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[0125] B BHIMEONMCAHHOM BOILJIOMEHMM, IIeUb MCIOJIL3YyeTCHa OJIAd
Harpera pamel (410), rmaszonorjorurend (60) wm neperoponku (420).
OoHako, TakKoM HaTpeB MOXeT OHTL OCYmeCTBJIeH C IIOMOMLI IIOOXOIAMUX
CPelCTE HaTrpeBa. IIpuUMepH CPelNCTB HaTl'peBa MOTI'YT BKJKUaATh B celsda

Jlasep u TEIJIOIIPOBO OAITYIO IJIacTrMny, COeIIMHEHHYIO C MCTOUHHMKOM

TEeIlJIOTH.
[0126] B BBIEONMCAHHOM BOIJIOWEHMM, Tas0BHM nOpoxonm (600)
BKJIOUaeT B ce®a OBa I'a30BHX IOpoxoma (610, 620). OmHako, TI'a30BHM

npoxon (600) MoxeT BKJOUATE B cebd TOJBKO OIMH T'a30BHM NPOXOIH, WMJINU
MOXeT BKJIOUATL B cebda Tpu MM 0OoJiee Ta30BHEX Npoxoma. KpomMe ToOTO,
dopma TaszoBoro Imnpoxoma (600) He wuMeeT KakUX-JUOO OlpelesIeHHHBX
OTpaHUYeHUN .

[0127] B BHIIEONIMCAHHOM BOILJIOmWeHMM, Bexom (700) BHIIOJHEH BO
BTOPOM CTEeKJIAHHOM ronJjoxke (300). OmHaxko, BExonm (700) MoxeT OHTH
BHIIOJIHEH B CTeKJISHHOM IutacTuHe (210) [IepBOM CTeKJISHHOM I[IOIJIOXKU
(200), mam MOXeT OBITH BHIIOJHEH B paMe (410). B obmem, BxOLm (700)
MOXeT OBITHL BEHIIOJIHEH B HeHyXHOM uYyacTm (11).

[0128] B BHIIEONMCAHHOM BOIJICMEHUM, TeTTep Ias30l0olJIOTUTEeNIS
(60) mnpemcrTaBJssgeT COOOM MCHAPUTENBLHEM TeTTep. OOHAKO T'eTTep MOXeT
IpencTaBJIATL COOOM He MCIapPUTeJIbHHYM TeTTep. KoI'la He MCIIapuTeJIbHBM
TeTTep MMeeT TeMIepaTypy, PaBHYD WIM OOoJbllyid, uYeM olpelelJieHHAas
TeMIlepaTtypa (TeMIepaTypa akKTuBaluuu), abcopdupoBaHHEE MOJIEKYJIH
IPpOHMKAKT BHYTPL TIeTTepa, u, TakuM ofBpasoM, IIOTJIOTUTEeJIbHAas
CIIOCOBHOCTL MOXeT OHTL BOCCTAHOBJIEHAa. B OTJIMUME OT MUCIaAPUTEeJILHOTO
TeTTepa, adcopbupoBaHHEE MOJIEKYJIH He BHCBOOOXODanTcd. IllosToMy,
Iocjle TOTO, KaK He UCHapUTeJILHBEM TeTTep adcopbupoBall KOJIUUECTBO
MOJIEKYJI, paBHoOEe nIm [IpeBLIIamiIee omnpeneJjieHHOE KOJIMYEeCTRBO,
IIOTJIOTUTEJNIbHAasA CIOoCcoBHOCTL ©OoJiblle He MOXeT OHTL BOCCTAaHOBJEHA,
oaxe ecJIuM TeTTep HarpeTh OO TeMlIepaTyph, ©OoJbme JmMOO paBHO
TeMIepaTyph aKTUBALIUM.

[0129] B BLIIEOIMCAHHOM BOILJIOUWEHMM, I'a30IoIJIoTUTeJlb (60) MMeeT
BHTAHYTYID GOpMy, HO MOXeT MMeTh IpyIryi o¢opMy. JOMNOJHUTEJLHO,
Tas30loTJIoTUTENE (60) He o0g3aTeJIbHO OOJDKEH OBTEB PAaCIIOJIOXEeH Ha
KOHIIe BaKyyMHOT'O IpocTpaHcTBa (50). KpoMe TOT0, B BHIIEONMCAHHOM

BOILJIOWEHUM , Iaszs0IIoIJIOTHUTEeJIb (60) MOXeT  OHTB BHIIOJIHEH IIYTEM
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HaHEeCEeHusd KUIKOCTHU, comepxamemn MTOPOIIOK reTTEepa (HanpuMep,
OVCIIEPCHEI PacTBOP, NPUTOTOBRJIEHHEM IIYTEeM OMCIIEPCHM IIOPOIMKa TeTTepa
B XKUIKOCTM, ¥ PpPacTBOpP, I[OJYYEeHHHEM IIyTeM pPacTBOPEHMSa IIOpolKa
reTTepa B XMIAIKOCTM) . OOHaAKO, I'a30loIJIOTUTEeJE (60) MOXeT BKJIKUATH
B ce0sda TOIJIOKKY, W TeTTep IPUKPEeIJISeTCsa K IIOIJIOKKe. 3TOT TUII
razonorjioTuTeNa (60) MoxeT OHTHL BHIIOJHEH IIYyTeM IIOTPYXEeHUS MOIJIOXKU
B XKMIKOCTBL, COIEpXallyl I'eTTEep, M €e BHCylMBaHMA. ClledyeT OTMEeTUTH,
UTO IIOIJIOXKAa MOXeT MMEeTH XejlaeMyln OQOpMy, HO MOXeT IIPelCTaBJISaThb
coboM, HalpMMep, BHTAHYTHM OPAMOYT'OJILHUK.

[0130] AJIBTEepHaTUBHO, I'a30loIJIOTUTeJb (60) MOXeT NpenCcTaBJIATH
coboM IJIEHKY, BHIIOJHEHHY IIOJIHOCTBI MJIM UYaCTUMUHO Ha IIOBEPXHOCTU
(IIepBOM IMMOBEPXHOCTHM) CTEeKJIAHHOM IJlacTuHH (310) BTOPOM CTEeKJISHHOM
nomjioxkky (300) . SToT THMH TraszonorjioTuTesia (60) MoxeT OBITH BEHIIOJIHEH
IyTeM HaHeCeHMS Ha IIOBEepPXHOCTH (IMIepByl IIOBEPXHOCTHL) CTEeKJISHHOM
[1J1aCTUHEL (310) BTOPOM CTEeKJISHHOW  IIOIJIOXKM (300) KUOKOCTH,
comepxaley INOPOMOK IeTTepa.

[0131] ANbTepHaATMBHO, Ia30NoIJIoTHUTeJib (60) MoOXeT OHTH BKJIOUEH
B pazmesmTesib (70) . Hampumep, pazpmesamuTesib (70) MoxeT OBTHL BHIIOJIHEH
13 MaTepuaJa, coIepxamero I'eTTep, M, TakuM ofpa30M, MOXHO IIOJIYUMTb
pasiesInTellb (70), BKJIOUAIMI B cebg Ta30lI0IJIOTHUTEJIb (60) .
Hanpumep, cBasyommyi cjom (72) MOXeT COOepXaThb I'eTTep.

[0132] AJIBTEepHaATMBHO, I'a30MlOoTJIOTUTeJIb (60) MOoXeT NpencTaBJIATH
cobom TBepPIOL MaTepual, V3T OTOBJIEHHLIM n3 reTTEepa. 3ToT
TaszonoryioTuTeNnt (60) ©OymeT wuMeTh OOJBIIOWM pasMep, U II02TOMY B
HEeKOTOPHX CJydasdax He CMOXeT OBIThL IIOMelleH MexXOy IIepBOM CTeKJISHHOM
nomjioxkon (200) M BTOPOM CTEeKJISHHOM IomJioxkoM (300). B Takumx
cIydaax CTekJIgaHHas IlacTuHa (310) BTOPOM CTekKJIAHHOV HomJioxku (300)
MOXeT MMeThb QopMy C YIUIyBJIeHMeM, M I'a30MloTJIOTUTeJb (60) MOoXeT OHTH
[IOMEINIEH B 2T0 yIUlyOJIeHUE.

[0133] AJIbL TEPHATURHO, Ta30I0TJIOTUTEIIb (60) MOXeT
IpelBapuUTEIbHO OHTH IIOMENMEH B YIHIAaKOBKY IJIA IIOIABJIEHMSA IIOTJIOCMEHMSA
TeTTEPOM MOJIEKYJI. B 3TOM cCcly4dae, VYIaKOBKa MOXeT OBThH pasJioMaHa
[IoCJIe BTOPOTO 3Talla IJIaBJIEHUS, IJIA OTKPHTHUA TIaszornornjormuresda (60)
BaKyyMHOMy IIpoCTpaHCcTBY (50).

[0134] B BHIIEOIMCAHHOM BOILJIOmMeHMM, ©OJok (10) CTeKJISHHBX
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IaHejJlel BKJIoUaeT B cebsg Trasonomoruress (60). OmHako, ©Jok (10)
CTeKJIAHHHX IlaHeJley He o0043aTeJIbHO OOJDKeH BKJIOUATL B cebd KaKou-—
JIndo TraszonorjoTuTesib (60) .

[0135] B BHImEeONMCAHHOM BOIJIOmMeHuM, OJiok (10) CTeKJISHHEX
maHeJlel BKJIOUaeT B cebsa MHOXeCTBO pasjesmreten (70). OmHako, OJIOK
(10) cTekJIAHHBEX I[IaHeJIey MOXeT BKJIoUATbh B cedd JMIMb OOMH pa3desIinTeJlb
(70) .

[0136] B BHIIEONMCaAHHOM BOIUIOWEHWUM, pas3neymTesib (70) CcomepXuT
IOJIMYMML, MMeomui OeH30KCa30JIbHEEe CTPYKTypH. TeM He MeHee,
pa3snenTeib (70) MOXET He comepXaTb IOJIMVIMUL,, VMEINM
BeH30KCas0JIbHEE CTPYKTYPH, a MOJMMEep C BA3KOYIPYIMM KO30PMLIMEeHTOM
npu 400°C, npeBbmakomuit 500 Mna. Takxe B STOM CcJydae, MOXeT OHTH
roJjiydyeH OJIOK (10) CTEeKJISHHBIX IIaHeJIeM I[IOBHIMIEeHHOY IIPOYHOCTH.
[Monmmep, comepXxammuncs B pasmejuTeie (70), MOXeT oBJanaThb

BASKOYIPYTUM KosdduumeHToM npu 400°C, MeHbpmmM, deM 1x10° Mma. Uro

KacaeTcd [oJuMMepa, BA3KOyNpyIui kosbéuiment npu 400°C mMoxeT,
OPenrnouTUTEeJIbHO, OHTbL OoJkme 1000 MIIA, OGoJiee mpempnouTrmTesibHO 1500
Mrna, m Haumbojee nOpennodruTesibHO 2000 Mna. PaszpgeauTesb (70) MoxeT
COCTOATH us3 CTOIIKU [IJIEHOK u3 BEIIEYKA3aHHOTO noJimMepa.
AJILTEepHaAaTMBHO, pazgeauTesdas (70) MoxeT coIepXaTk He IIOJMUYMUI,
VMemuy OeH30KCas30JIbHEE CTPYKTYPH, a I[IOJUMEep, UMelmMUM OTHOIeHM e

(V400/V20) BA3KOYIIPYTOTO KOBbOULIMeHTa V400 npu 400°C K

BA3SKOYIPYTOoMy KosbpduumeHTy V20 npu 20°C, kxoTopoe 0OoJiblie JUOO PabBHO
0,1. 9510 oTHomeHue (V400/V20) MOXeT OHTL, NOPEOIOUTUTEJILHO, OOJIblle
Jubo  paBHO 0,2, foJiee HOpPenIouTUTEeJIbHO  — 0,3, M HamboJjee
npennoururessHo - 0,4, AJBTepHaTHMBHO, pasneymTels (70) MOXeT
comepxaTh He IIOJUMMMHUI, MWMelmuM ©OeH30KCas0JIbHEHEe CTPYKTYPH, a

MIoJIMMEep, WMenmui Ko3(OMIIMEeHT TeIlJIOBOTO pacmupenHus npu 400°C,
MeHbmMM, uyeM 10 M.nm./°C. Takxe B DTOM CJIydyae MOXeT OHTH IIOJIyUYeH
Biox (10) CTekJIAHHHX IIaHeJle¥ [IOBBIIEHHOW [IPOYHOCTHU. IlOJIMMED,
comepxamuiica B pasmeauTete (70), MoxeT MMeTh KOOOMUMEHT TellJIOBOTO
pacmmpeHmus npu 400°C ©Gogapme uyem 0,1 wM.nm./°C. AJbLTepHATUBHO,
pa3nemnTelib (70) MOXeET comepXaThb He IOJIMVIMUT,, VIMEMNM

BeH30KCa30JIbHEE CTPYKTYPH, a IIoJuMep, ofJlajalmui BA3KOYIPYIHUM
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KosbdumenTomM npu 400°C, nperpmabmyM 500 Mmoa, U KO3QPULMEeHTOM

TEIJIOBOTO pacmmpenus npu 400°C, menbmyMm yeMm 10 m.m./°C.

[0137] HacrTosdmee BOILUIOMEHME OTHOCUTCHA K QOpMMpOBaHMK OJIOKa
(10) cCTeKJIAHHHIX IIaHeJIelM, He BKJoUamero B cefd BHXOO, IIYTeM
yIoaJleHsa HeHyxHoM uvacTu (11). B omHOM cjydae, OJok (10) CTeKRJISHHEX
IaHeJIell MOXeT BKJUaTh B cebs BHEHXOI. B »ToM ciydae, IIO MeHbIen
Mepe OIHa M3 IepBOM CTekJIHHOM NHaHeau (20) M BTOPOM CTeKJISHHOM
nmaHegu (30) MOXeT BKJOUATE B CceOs BHXOIN. BEXOI 3BakKpeHBaeTCd IJIA
nonmepXaHusd BaKyyMHOT'O IpocTpaHcTBa (50) B BakKyyMHOM COCTOSHUM.
Korma mno MeHBIIEM Mepe OOHa M3 IIepBOM CTeKJISHHOM HaHeau (20) wu
BTOPOM cCTekJIAHHOM HaHeu (30) BkJoUaeT B ceBd TaKOM BEXOM, BEXOIL
MOXeT OHTBH BaKpHT KoJIIaukoM. OOHaKO, IJIA YJIYUIIeHMS BHENHeI'O BUIA,
IpenlouTUTesIbHO, UYTOOH OJiok (10) CTekJISHHEIX I[IaHeJleM He BRJIoYaJ B
cebd BEIXOI.

[0138] dur.ll mz3obpaxaeT mMomubmkalMio BJIOKA CTEKJISHHHBX IlaHeJiey
(oB6oz3HaueHHoTo OJok 10A CTeKJIAHHHX IaHeJen). B  6jgoke 10A
CTeKJISHHHIX IIaHeJieM, BTopasd CTeKJdHHasa OoaHeJb 30 BrJoUaeT B cedsd
Buxon /700. Bexom 700 3BakpHT yILJIOTHeHMeM 81. COOTBEeTCTBEHHO,
BaKyyMHOe TIIpocTpaHCcTBO 50 MoOXeT TMNOIOOEPXMBATHCA B COCTOSHUMU
BakyyMa. YILJIOTHeHHMe 81 COCTOMUT M3 OoTBOmAmelr TpyOku 810. YILJIOTHeHUE
81 w™MOxeT OBTHL BEHIIOJIHEHO IIYTEeM ILJIaBJIeHMS CTekJa, OQopMMPYyKIeIo
oTBomAmy®l TpyOky 810. CHapyxmu YILJIOTHeHMS 81 pa3MemeH KoJimadok 80.
Kommnauok 80 MHNOKpPHEBaeT yILIOTHeHMe 81. C IIOMOMBK 3aKPHETUSA YILJIOTHEHMSA
81 xoamaukoMm 80, BuHxon 700 MoxeT OHTB HaIOeXHO 3aKpHT. Kpome ToOTO,
KoJimauok 80 MoOXeT IMOOAaBUTL IIOJIOMKY OKpyXawlmel uyacTu Bexoma 700.
Biox 10A CTekJISHHHX IIaHeJleM TakKoM Xe, Kak 0Jiok 10 CTeKJISHHHX
maHeJiel, IOKalaHHBM Ha Our.l-0mur.3, 3a MUCKJIOYEeHVEM BHIIOJHEHUS
Bexoma /00, vyrmoTHeHMsa 81 um koJmnauka 80. Takue Xe KOMIIOHEHTE, UYTO
u y ©6Joka 10 CTekJSHHHEX IIaHeJleM, IIoKa3aHHOTO Ha our.l-our.3,
oB0o3HaueHH TaKMM Xe& CCBUIOYUHHMKM TIO3UMLIMAMKM, dYTO M 1OJg OJoka 10,
nmokasaHHoTo Ha Our.l-owmr.3, wm onoMcaHMe, CcChHJawpmeecsa Ha Our.l-
dur.3, w™MoxeT OBTEH IIPMMEHEHO K WIESHTUMYHBEIM KOMIIOHeHTaM. bJjok 10A
CTEeKJISHHHX I[IaHeJlel MOoXeT OBTL M3TOTOBJIEH CIOCOOOM, COOTBEeTCTBYIONMM
crioco®y M3TOTOBJIeHMS BpeMeHHOM coOopku 100. Bisok 10A CTeKJIASHHBEX

naHeJie He TpebyeT yIajleHMSa 4YacTHM, BRJOUAKMENM BHXOI, W, TaKuM
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o0pasoM, IIPOMIBOLCTBO MOXeT OBTL YIIPOIEHO.

[0139] IIPMMEPH

EBrsla M3ydeHa MexXxIOy OM3MUeCKMMM CBOMCTBaMM OJIOKOB CTeKJISHHHX
IaHeJIlel, BKJIOUaKMUX B ce®s pas3HHe pas3fejuTel . I[IoATOTOBJIEHHHE
pazfeyIMTeN OpedCTaBJaAlnT CcoOoM pasmellMTellb, W3TOTORBRJIEHHHN U3
[JIEHKM M3 I[IOJIMMMMIA, MWMeKRlel'0 OeH30KCAa30JIbHEEe CTPYKTYPH (IIpuMep
1), pazmenuTesy, W3TOTOBJIEHHBE M3 IIOJMMMMIA, He MMelel'0 KaKUX-—
JINOO0 OeH30KCa30JIbHHX CTPYKTyp (CpaBHUTesbHEE IlpuMepsl 1 u 2), u
paszleyIMTeNlb, W3TOTOBJIEHHHY M3 HepXabBeomell cTau (CpaBHUTEJILHHM
[Ipumep 3). Pazpmenuresnrs u3 llpuMepa 1 mMeeT nmamMeTp 0,5 MM M BEHCOTY
0,116 mMm. PaszspmenuTesib M3 CpaBHUTeJIbHOTO IllpuMepa 1 uMeeT IMaMeTP
0,5 MM m BrCcoTy 0,125 MM. PaspgenmuTens M3 CpaBHUTeJIbLHOTO IllpuMepa 2
VMeeT OUaMeTp 0,8 MM wm BHCOTY 0,15 wMMm. PasgenuTelib U3
CpaBHUTeJIbHOTO IlpuMepa 3 M3TOTOBJIEH M3 HepxabBebmeyn cTaim SUS304 u
umeeTr nuamerp 0,4 MM m BHcoTy 0,15 MM. PasMepH pa3gejauTesien
OpenCcTaBJIdlRT 3HadYeHMA 0O TOI'O, KaK OHM OBUIM YyCTAHOBJIEHH B OJIOKU
CTEeKJISHHEX IlaHeJlel.

[0140] UYro kacaeTcsa pazmeauTess us IllpuMmepa 1, OTOJIMMMMIOHAS
[IJIEHKa COCTOUT U3 MaTepuasa «XENOMAX» (3apeIMCTpUMpOBaHHad TOpIoBafd
Mapka), HoocTaBJgsgemoro TOYOBO CO., LTD. IloagumMmmMoHasa IIJIEHKa U3
lpuMmepa 1 wM3TOTOBRJIEHa M3 INOJUMMMIa, oOJajanlel'o BA3KOYIPYIVM
KosbdunmenTom npu 400°C, wMeHpmmM dYeM 10 M.np./°C (T.e., okojo 1
M.n./°C) . Uro kacaeTcda pasmeauTesier nM3 CpaBHUTEJILHHX I[[pUMepoB 1 u
2, [OJIMYMUIOTHA [IJIeHKa M3TOTOBJIEHA nus MaTepuala «APICAL»
(3aperucTpUpOBaHHasa ToproBas MapKa), I[IoCcTaBJjigeMoTo Koprnopauuen
KANEKA. B CpaBHUTeJIbLHHX [IpuMepax 1 ¥ 2, TOJIUMMHUI NPencTaBiigeT codon
KOHIOeHcaT OVaHTUOPUOOB IVPOMEJIJINTOBOM KV CJIOTEL u 4,4'-
IMaMUHOOMGeHMIIZ0up (abbpeBuaTrypa PDMA/ODA) . IOJUMMMHUIOHBEE IIJIEHKNA
CpaBHUTEeJNBbHHEX [IpuMepoR 1 M 2 M3TOTORJIEHH M3 MNOJMMMMIA, OOJamaKnmero
BASKOYIPYIMM Kos3bduimeHToM npu 400°C, MeHpmmM, uyem 500 MIla (T.e.,
250 MIla), n xo2bdMIIMeHTOM TeIJIOBOTO pacmupenus mpu 400°C, ©GosbmuM,
ueM 10 M.m./°C (T.e., okoJiO 28 M.m./°C).

[0141] B Tabmuue 1 TI[peXCTaBJIEHH pPe3yJIETATH CPaBHEHUA

IPOYHOCTEN (YIOAPHHX IIPOYHOCTEN), TeIJIONPOBOIOHOCTEM (KO2OOMLUMEHTH
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TelJIoTIepenaun CTeKJa), M OMaMeTpPOB pa3desiuTelieV OJIOKOB CTeKJISHHEIX
naHeJle. VY@HapHasd TIIPOYHOCTL OINpenesigeTcsa KakK CcpeIHas BHCOTa (B
CM.), C KOTOpOM mapuMk BecoM 225 T magjmaeT Ha OJIOK CTeKJIAHHBX
naHeJen, n [IOBEPXHOCTE CTEeKJISHHOM aHeJm [IOBpexXnaeTcd.
KosddMLMeHTH Terjonepenaur crekija (B BT/M? K) M3MepSonTCS C IIOMOMBI
anrnapaToB OJIA WM3MEPEeHMS TeIllJIONPOBOOHOCTU. [MaMeTpH pa3neliMTesien
03HaAYanT oraMeTpa pasznenTeen rocJjie bopMMpPOBaAHM A BIIOKOB
CTEeKJISHHEIX TaHeJleM. PasIeIMTelib 3aXuMaeTCsad MeXIy IOBYyMS CTeKJISHHEMU
naHeJiAMM, W IIODTOMY IOMaMeTp pa3beJIMTelia CTPeMUTCAd B CTOPOHY
YBEJIMUEHM A OTHOCUTEJIBHO IMaMeTpa pa3lelIMTelia 0O IIOMelleHMA B OJIOK
CTEeKJIAHHEIX IaHeJel. Korma OuaMeTp pasmelIMTelid CTaHOBUTCHA CJIMIIKOM
OoJIBIIMM, pPa3neJMTellb MOXHO OymeT JIeTKO YBUIOETH, UTO YXYOUUT
5CTeTUUECKMe CBOMCTBa. YIapHasd NPOYHOCTL MOXET, IPedlouTUTeJIbBHO,
npepemaTk 50 cM. TeIllJIOOPOBOOHOCTHL MOXET, IIPeAllOUTUTEJIbHO, OHTH
MeHpmel Jmbo paBHOM 1,0 Br/M? K. [uaMeTp pasmejuTelsId MOXeT,
IPedlIOUTUTEeJIbHO, OHTE MeHblle JKMOO paBeH 0,6 mvm. B Tabmauue 1
IIoKaszaHo, 4To BJIOK CTeKJISHHEIX IaHeJeV u3 llpuMepa 1 objlamjaeT BHICOKOM
YIOapHOV MPOUYHOCTLIO, HMU3KOM TEeIJIONPOBOINHOCTLI M HeBOJIbLIMM OMaMeTPOoM
paznenuTensa. HanpoTwurB, OJIOK CTEKJIAHHHX MHaHeJeld M3 CpaBHUTEJLHOTO
[IpuMmepa 3 obJjiamaeT HM3KOM  yIapHOM  TIIPOYHOCTBID M  BHEHCOKOMU
TEIJIOTIPOBOOHOCTRI. BJIOK CTeKJISHHHX IIaHeJeV wu3 CpaBHUTEJILHOTO
IIpuMepa 2 o6JjagaeT BHCOKOM TeIJIONPOBOIHOCTRI, a Takxe OOJILIUM
oVaMeTpOM pa3melinTesig. UTo KkKacaeTcsa CpaBHUTeJBHOTO Ilpumepa 2,
pa3mesinTesiM BHOMpAKTCHd Tak, 4YTOOH yIapHas IIPOYHOCTE IIpeBbmaja 50
CM, OIOHaKO 5TO MIPUBOOUT K YBeJIUUEHMI OMaMeTpPOBR pasleunTelsed. UTo
kacaeTcsa CpapHUTeJibHOTO IlpuMepa 1, yIhapHass IIPOYHOCTL SABJISETCH
HM3KOM, a IMaMeTp pa3nejiMTesia ABJIAeTCsa OOJBIMM.

[0142] TABJIMIA 1

CpaBHUT
CpaBHUTeJIbH | CPDABHUTEJILH | €JIb HBIN
pumep 1
vi1 IpumMep 1 | bt [Opumep 2 | Mpumep
3
Pasgesiur MaTepnrall Cromnka Cronka CrTonka CraJjib
eJlb (Do [IJIEHOK "3 | IJIEHOK n3 | nJjeHok ns | SUsS304
dopmupoOB noJumMmaa C | DoanuMMmuma noJumuMmuIa
aHusa OEeH30KCa30J Bes Bes
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BJoKa b HBIMM BeH30KCa30J | ODeH30KCa30JI
CTeKJISHH CTPYKTypaMu b HBIX b HBIX
BIX CTPYKTYP CTPYKTYP
rnaHeJien) Kosddpuime
HT
BA3KOYIPY
2500 250 250 -
ToCTU
(npm 400
°C) (MIa)
OramMeTp
0,5 0,5 0,8 0,4
()
BricoTa
0,116 0,125 0,125 0,15
(np1)
YnapHasda [IPOYHOCTDb
55 30 55 25
(cMm)
KosdpobuumeHT
Telionepenadu cTekja 0,8-0,9 1,1-1,2 1,1-1,2 1,0-1,1
(BT/M? -K)
OramMeTp pasneuTesis
rnociue bopmMmpoBaHUAa
0,56 0,7 0,9 0,4
oJoka CTeKJISHHBIX
naHeJiem (M)
[0143] Tabumua 1 I[DO3BOJLAET CPaABHUTL IOMaMETPH pa3nejuTesiel

nocyie dopMMpPOBaHMA OJIOKa CTEKJIAHHEX naHeJiey Mexmy pasgesimresieM,

comepXallM IIOJIUMMMUI C OeH30KCa3O0JIbHEMM CTpyKTypaMu (mouameTp 500

MUKPOH) ¥  pasmesmnTeSIeM, comepXxamyM IIOJauMMMI ©0e3 Kakux-Juobo

OeH30KCAa30JIbHEX CTPYKTYP (omameTrp 500 MWMKpPOH) (lpmmvep 1 wm

CpaBHUTeNIbHHM [lpuMmep 1). VYCJIOBMA OTKAUMBaHUA OJIA QOPMMPOBAHMUA

BAaKyyMHOTO MNPOCTpPaHCTBa - TeMrnepaTypa 450°C m BpeMms 15 mmHyT. UTO

KacaeTcd pazsoejimTreiid, comepXxamero IIoJIMVIMIN I , VIMEIOMMM

OeH30KCa30JIbHEE CTPYKTYPEH, IMaMeTp yBeJIMdMBaeTCHd, HO He TIIpeBHIIaceT

560 MuKpoH. HaobopoT, OJjd pas3meliuTelid, CcolepXallel'o IoJuuMun 6e3

KakKux—-Jnbo OGeH30KCa30JIbHEX CTPYKTYP, IOMaMeTp yBeJnumBaeTcsa pno /700

MVKPOH. B COOTBEeTCTBMMA C pasnoesmmreiieM, CoIepXalliM IIOJINMVIMI ], ,

VMelmMy BeH30KCas30JIbHEE CTPYKTYPH, YBeJIMUeHMe OraMeTpa paslesuTelid
MOXeT OHTH IIOIOaBJIEHO.

[0144] Kpome Toro, mnuad pas3neutrend ([lpuMmep 1A), comepXxamero
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OJIMVIMUT, uMenmmy — 0eH30KCa30JIbHEE  CTPYKTYPH, VM  pa3nesIMTelid
(CpaBHUTenbHEM IIpuMep 1A), coIepXamero MNOJUVMUIL, He MMemMUM KaKUxX-—
JInbBo B6eH30KCAa30JIbHEX CTPYKTYP, OBJIO MNPOM3BeIdeHO CPaBHEHUS CBOMCTB
naBJieHMsa OJIOKOB CTeKJISHHHX I[IaHeJleM IJIS Pa3HHX COOTHOMEeHMM IJIomanemn
B OTHOmeHMM OJIOKOB CTEeKJISHHBIX IIaHeJleM. B cJiyuae, kor'ma OJIOK
CTeKJISHHHX IIaHeJleM pa3l3pyllaeTcd, KoT'Da Ha OJIOK CTeKJISHHHX IIaHeJen
C IPOTUMEBOIIOJIOXHEIX CTOPOH OKa3EBaeTCsa IaBJIeHMe, Takas CTeKJISHHas
[IaHEJIE CUMTaeTCHd «HeyINOBJIETBOPUTEJILHO». B ciydae, korga OJIOK
CTeKJISHHHX IIaHeJleM He pal3pylaeTcs, KoT'da Ha OJOK CTeKJIAHHBX
maHeJIel C I[OIPOTUMBOIIOJIOXHHX CTOPOH OKa3HBaeTCsd IaBJIeHue, TakKasd
CTEeKJISHHasg  IlaHeJlb CUMTaeTCsa «KYIOOBJIETBOPUTEJILHO». PesyJbTaTH
npuseneHsl B Tabiule 2.

[0145] Tabumua 2 HOkKas3kBaeT, UTO B COOTBEeTCTBMUU C IllpuMepoM 1A
MOXHO IIOJIYUMTL OJIOKM CTEeKJISHHHX IIaHeJIeM C IIOBHIEeHHOM IPOUHOCTBLIO.

[0146] TABJIMIA 2

CpaBHUTeJIbHEY [IpuMep
[Iprmep 1A
1A
CootTHome | JaBjieHUE Cromnka IIJIEHOK n3 | CTonka IIJIEHOK nus3
HH1e (MIla) oMM a C | nomMuMmIa Bes
iomanen 6eH30KCa30JIbHEIMA BeH30KCa30JIbHEX
(%) CTPYKTYypPaMmu CTPYKTYP
0,05 204 YIOBJI. HevyI.
0,08 121 YIOBJI. HevyI.
0,13 80 YIOBJI. YIOOBJI.

[0147] IHONOJHUTEJNBHO, B OTHOUNEHMM Pa3OeJIMTEeJISg, MCIOJb3YEeMOTO
B Illpumepe 1, M pasdelIMTeJisd, MCIOJIb3yeMOoTOo B CpaBHUTEJIbLHOM IlpuMepe
1, KOBOOUIIMEHTH BA3KOYIIPYT'OCTHU u bopMEL  pasIesmuTelIen OBLIIN
MCCJIeIOBaHE IIPKM Pas3HHEX TeMlIepaTypa OTKauuMBaHUA OJI9 GOpPMUPOBAaHUSI
BJIOKOB CTEeKJISHHBEIX IaHeJleM. PasmeJMTellb, MCIOJb3yeMuel B IllpuMmepe 1,
M3TOTORJIEH M3 [NOJUMMKMIE, WMeKlero ©OeH30KCa30JIbHEE CTPYKTYPH, U
mMeeT nuameTrp 0,5 MM. PaszmenuTeslb, MCIOOJbB3YeMHe B CpaBHUTEJIBHOM
[lpMepe 1, MBTOTOBJIEH M3 HNoJIMMMUIOa ©Oe3 OeH30KCa30JIBHHX CTPYKTYPR,
u mMeeT nuamMeTp 0,5 mMm. JJaBJjieHMe Hpecca yCTaHaBJMBaAeTCs B 3HAUEHUM
200MIla. Q®OpMHE pas3desIMTeNIel OlleHMBAKTCH BU3YaJIbHO. lIpu oOHapyXeHUU

paprmeHMﬁ, pasldelJIMTeJIb CUMTAaeTCA KHeYIOBJIETBOPUTEJIEHEMY .. B Ccilydae
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OTCYTCTBUA paprLHeHI/HZ, prasnoeJimTeJlb curTaeTcHd

«YOOBJIETBOPUTEJILHEMY» . Pes3yJIbTaTH OpencTaBJIieHH B Tabiuie 3.

[0148] B Tabamue 3 IIOKaz3aHO, UYTO Yy IDOJMMMMIOa 0e3 KakKux-Jambo

GeH30KCa30JIbHEX CTPYKTYP KOBbOUIIMeHT BA3KOYIIPYTOCTH pesko

CHMXaeTCs, KoTIa TeMmIepaTypa CTaHOBUTCA GoJjbmer jgubo paBHOM 300°C.

HaotopoT, OJg HOOJUMMMIA, MVMeoIero OeH30KCa30JbHEE CTPYKTYPH,

CTelleHb CHIVXEeHNMA KOS@_)@_)T/ILH/IGHT& BA3SKOYIIPYTOCTM CPaBHMTEJIBEHO MaJla.

IOiia [nomnapJieHMA pas3pylleHUsa pasleiMTelida, IPellodTUTEeJIbHO, UYTOOE
kosbbduiMeHT BA3KOynpyroctu npu 400°C 6w Goseme 500 Mila. [Ousa
IIOOaBJIEHNA paspylieHmnsa pasnenTenis, NPenrouTUTEJIEHO, UTOOE
cooTHomeHre (V400/V20) kosbduumeHTa BaAskoynpyrocTu V400 npm 400°C

K KoobdMuUMeHTY BA3KOynpyTocTu V20 npu 20°C 6wuio OoJiblie JMOO PabBHO

0,1.
[0149] Tabamua 3.
MommmrMm g (Ges | lTommmMmn (c
BDEeH30KCa30JIbHEX CTPYKTYP) HeH30KCa30JIbHEMA
TewMmrie CTPYKTYpPaMM)
patyp | Koadpdpuum | OrHomeHM | dopMa Kosdpdbuum | OrHomeHu | dopma
a EHT e K | pasnej | eHrT e K | pazmen
OTKad | BASKOYINIp | Kosd0ouLM | uTesd BASKOYIP | KOBOIULIM | UTeJId
MBaHM | yToCTU eHTY rocJie yI'OCTH EHTY ocJe
a (°C) (MIIa) BA3KOYIIP oOTKaumM (MIIa) BASKOYIIP oTKauun
yIT'OCTH BaHUSA yT'OCTHU BaHUA
npu 20°C npu 20°C
20 3500 1,00 YIOOBJI. 6000 1,00 YIOOBJI.
100 3200 0,91 YIOOBJI. 6000 1,00 YIOOBJI.
200 3000 0,86 YIOOBJI. 5000 0,83 YIOOBJI.
300 2000 0,57 YIOOBJI. 4000 0,07 YIOOBJI.
350 500 0,14 HeyI. 3500 0,58 YIOOBJI.
400 250 0,07 HeyI. 2500 0,42 YIOOBJI.
450 200 0,06 HeyI. 2000 0,33 YIOOBJI.
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$OPMYJIA MBOEPETEHNA
1. BJIOK CTEeKJISHHHX IIaHeJIelV, COIepXalmui:
MIepPBYID CTEKJISHHYI [IaHelb;
BTOPYID CTEeKJISHHY IIaHeJlb, pas3MeleHHYID HalpOoTUB  IIepPBOM
CTEeKJISHHOM TaHeJu;
YILJIOTHeHVe B dopMe paMel, I'epMeTUUHO COoelMHAKIee IIepBYI
CTEeKJISHHYIO TTaHeJIb M BTOPYI CTeKJISHHYI IaHeJlb IPpyT C IPpYyTOoM;
0e3BO3OYIMHOE MPOCTPAHCTBO, OXBaueHHOe IIePBOM CTEeKJIAHHOM’
rnaHesiblo, BTOPOM CTEKJISHHOM IaHeJbl M YIIJIOTHEeHUuEeM; U,
10 MeHbIIeM Mepe, OIMH Pa3deJIMTeJNb, I[IOMEMEHHE MeXay I[IepBOn
CTEKJISHHOM IIaHeJIbld M BTOPOM CTEeKJIAHHOM [IaHeJIbo,
npryeM I10 MeHbIIelW Mepe OIMH pasdelMTeslb IpelCTaBJgeT coOou
CTONKY M3 OBYX MM 0OoJiee ILJIEHOK,
npryeM IO MeHbIeld Mepe OIHa ILJIeHKa M3 »OBYxX uIu 0oJiee

IIJIEHOK COIOepPXMT IIOJIMMED, VIMeIom KOS(]_)(]_)I/ILU/IGHT BASKOYIIPYT'OCTHU TIIpPM

400°C, mnpeBwmabomz 500Mmna.

2. BJIOK CTeKJSHHHX IaHeJel 1o II.l1, B KOoTopoM O0e3BO3IOyIHOe
IPOCTPAHCTBO IpMBEeOeHO B cocToAHUE BakKyyMa IoCcpelnCcTBOM
OTKauMBaHMUA C HaI'peBOM.

3. BJIOK CTeKJISHHHX IaHejle¥ [0 II.2, B KOTOPOM TeMlIepaTypa

HaTpeBa OoJblle Mau paBHa 300°C.

4. BJIOK CTeKJISHHHX IIaHeJle¥ 1o JimobomMy M3 Omn.l-3, B KOTOPOM
IepBasgs CTeKJISHHAS IaHeJlb UM BTOopasd CTeKJISHHAasg IIaHeJlb CBOOOIHEL OT
BHIXOIIOB .

5. BJIOK CTeKJISHHEIX I1aHeJel 110 JoboMy M3 mHOI.l1-4, B KOTOPOM
OTHOIIeHMe  ILJIomanu, 10 MeHblle¥ Mepe, OOHOTO PpasdeJMTelId K
jomany, IO MeHblleM Mepe, OOHOTO OJIoKa CTeKJISHHHX I[IaHeJlel Ha
BUIe CBepxy coctTaBjasgeT or 0,01 mo 0,2%.

6. BJIOK CTeKJAHHHX IIaHeJleM o JodomMy M3 NOn.l1-5, B KOTOpPOM,
10 MeHblle¥ Mepe, OIMH pasleJMTeJlb COIepPXUT, II0 MeHbIlelM Mepe,
OOVH MaTepuall, BHOpaHHENM K3 CTekJa, MeTajJjla, KepaMuKu WIn
rpaduTa.
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