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(57) COopounblii mpecc u croco0 U3rOTOBJIEHUS dIIe-
MEHTOB CTEKJIONaKeTa M0 MEHbIIIEei Mepe ¢ AByMsI Ta-
paJUIENBHBIMU CTEKIISTHHBIME TactuHamu (1, 2), co-
eIUHIEMbIX APYT C IPYroM MOCPEACTBOM JHCTAHIIHU-
OHHOTO 3J1eMeHTa (3), pacroioKEHHOTO MEXKIY COCEeI-
HHUMH CTEKJITHHBIMH TutacTrHamu (1, 2). COopodHbIit
MIPECC COACPIKUT J[BA PACTIONOKEHHBIX HAITPOTUB JPYT
Ipyra IPEecCOBOYHBIX 3JIeMeHTa (4, 5), ompenemnsio-
X MeXIy co0oil pabodee mpocTpaHCTBO (6) U WH-
TepBall MeXy KOTOPBIMH MOYKHO U3MEHSTH B TIEPBOM
HarpaBiieHuH (Z) s CKUMaHHS HaXOISAIIUXCS B pa-
6o4em mpocTpancTBe (6) CTEKISIHHBIX Tu1acTuH (1, 2)
JUIsi 00pa30BaHUsl AJIEMEHTa CTEKJIONAKeTa W TpaHC-
MTOPTHPOBOYHOE YCTPOHUCTBO (7) Al MepeMemeHHus
CTEKJISTHHBIX MacTuH (1, 2) B pabodee MOJOKEHHE B
pabodee mpocTpaHcTBO (6) U U3 HEro BO BTOPOM Ha-
npasieHnd (X), MEePIeHINKYISIPHOM K IEPBOMY Ha-
npasienuto (7). I[To meHbIIel Mepe OMH U3 Tpecco-

BOYHBIX JJIEMEHTOB (4, 5) MOXXET U3MEHAThH TMOJIOXKE-
HHUE B TpeTheM HanpasiieHIH (Y ), TepICHINKYIIIPHOM
K TIEpBOMY HaIlpaBieHHIO (Z) M BTOPOMY Harpasiie-
auto (X). TpancmoprupoBouHoe ycTpoiicTBo (7) co-
JIEP>KUT TI0 MEHBIIIEH Mepe /1Ba C BO3MOXHOCTBIO MIPHU-
BOJIa TPAHCIIOPTUPOBOYHEIX deMenTa (7a, 7b), coor-
BETCTBCHHO MMEIOIIETO OJHO OIOPHOE CpeicTBo (8a,
8b) 1t omopsl HIKHEW CTOPOHEI 10 MEHBIIEH Mepe
OJTHOM M3 MO MEHBIIEW Mepe NBYX CTEKISIHHBIX IJia-
ctuH (1, 2) BO BpeMsi UX TPaHCIIOPTUPOBKH B COOT-
BETCTBYIOIIEH IIOCKOCTH TPAHCIIOPTHPOBAHUS U KO-
TOpPBIE MOTYT U3MEHSTh MOJIOKCHNE HE3aBHCHUMO JPYT
OT JIpyTa TakK, 4TO ONPECIICHHBIC OTIOPHBIMH CpEll-
ctBamH (8a, 8b) IIIOCKOCTH TPAaHCHOPTHPOBAHHS Ha-
XOJSITCS B Pa3HBIX MOJIOKEHHUSIX B TPETHEM HallpaBJie-
auH (Y), MeprIeHAnKYISIPHOM K TIEpBOMY Harpaslie-
HUIO (Z) 1 BTOPOMY HampaBIeHHIO (X).

IV LEIT6LI0T
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CBEOPOYHLIM ITPECC U CITOCOB U3IOTOBJIEHUA SJIEMEHTOB
CTEKJIOITAKETOB

Hzobperenne oTHOCHUTCS K COOPOYHOMY MPEcCy M CHocoOy H3TOTOBJICHHS 3JIEMEHTOB
CTEKJIOTIAKETa, MO MEHbLIEH Mepe, C JABYMs MapauIeNIbHbIMH CTEKJSIHHBIMH TUIACTHHAMH,
COCOMHSIEMBbIMH APYT C APYrOM IOCPEACTBOM IHCTAHLIMOHHOTO 3JIEMEHTA, PAaCIOJIOXKEHHOTO
MEXIY COCETHUMH CTEKJITHHBIMU IJIACTHHAMHL.

DNeMeHThl CTEKJIONAKeTa M3TOTABJINBAIOTCS THUIIMYHO, YCTAHABJIMBAs HAa NEPBOM 3Tale
IVCTAHIIMOHHYK) pPaMKy WM TUCTAHLMOHHBIM MNpoduiab B BUAE paMbl Ha TOBEPXHOCTH
CTEKJITHHOM TIACTHUHBI U COCIMHSIS IO/ JABJICHHUEM 3TOT KOHCTPYKTHUBHBIN Y3€J Ha CIEAYIOIIEeM
sTame ¢ JAPYroi CTEKJISTHHOW IJIACTHHOM, a 3aTeM CHAaOXaroT TakoW OOpa3OBAaHHBIN 3JIEMEHT
CTEKJIOTIAKETa BOKPYT BCEro MEpHMETpa YIUIOTHSIOIIMM CPEeACTBOM. B maHHOM ciydae 3a3op
MEXIY CTEKJISIHHBIMH IUIACTHHAMH BaKyyMHPYIOT IMepel COCOUHEHHEM KOHCTPYKTHBHOTO y3J1a
CO BTOPOH CTEKJITHHOW IJIACTUHON W/WJIM HANOJHSAIOT HAIMOJHSIOIIUM Tra30M WM HHEPTHBIM
ra3oM.

DNeMeHThl CTEKJIONAaKeTa 3TOr0 BHIA MOTYT OOpa3OBBIBATHCS IO CYMIECTBY C
KOJINYECTBOM N CTEKJITHHBIX IUIACTUH W N-1 MUCTAaHLMOHHBIMH 3JIEMEHTaMHM, npudeMm n > 1.
CoenuHsieMble TAKUM CIIOCOOOM CTEKJISTHHBIC TUTACTHHBI HE 00513aTEJIbHO KOHTPYIHTHBI, TO3TOMY
HE BCE KPOMKH CTEKOJI 3JIEMEHTa CTEKJIOTAKeTa PACIOJararoTcs Ha OJHOW MPSMOHM APYr C
apyroM. B sTOM cilydae roBopAT O Tak Ha3blBa€MbIX ''CTYINEHYATBIX 3JIEMEHTax", MpUueM
3JIEMEHT CTEKJIoNakeTa ¢ Ooyiee 4eM JABYMsI CTEKJISTHHBIMH TUIACTHHAMH MOXET UMETh TaKKe
HECKOJIbKO TAKUX CTYINEeHeH B 00J1aCTH KPOMOK.

COopouHbIi TIpecc AN W3rOTOBJICHUS TAaKUX 3JIEMEHTOB CTEKJIONAKETa, B TOM YHCIE
TAKXKE CO CTYNEHYATBIMHU 3JIEMEHTaMH, M Oa3upPYIOIIMICSA Ha MPUMEHEHUH COOPOYHOro mMmpecca
cnoco® u3BecTHbl M3 nybmmkaunu EP 2093370A2. COopodvHBI mpecc COOEpKHUT COTIACHO
n3o0paxkennto Ha ¢wur. 1 (mokasan oOmuil Bua cOOPOYHOro mpecca B MepCrekTuse) u ¢ur. 2
(moKa3aHO YBEJIMYEHHOE JeTalbHOE W300paKeHHe ydYacTKa C TPaHCIOPTHPOBOYHBIM
yCTPOHCTBOM 110 (ur. 1) aBa pacrosioKEHHBIX HAMPOTHB IPYT APYra MPECCOBOYHBIX 3JIEMEHTA
4" 5", U3 KOTOpbIX OOWH (4') CTOWT HEMONIBMXKHO, a Apyroil (5') MOXeT mnepeaBUraThCs
OTHOCHTEJIbHO HETO B HATPABJIICHWHU Z, a TAKXKe IO BBICOTE, NEPIEHINKYISIPHO K HAIPAaBICHUIO

Z
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a Takke K OINMCAaHHOMY Jlajee HampaBjleHMI0O X TpaHCHOpPTUpoBaHus. Mexny
IPECCOBOYHBIMU 3JieMeHTaMu 4', 5' ompeneneHo pabodee NMPOCTPAHCTBO, B KOTOPOM BJIOJIb
HanpasyieHHuss X TPaHCIOPTHUPOBAHUS YCTAHABJIMUBAIOT CTEKJSHHBIE IUIACTHUHBI, COEAUHSIEMbBIE C
JUCTAaHLIMOHHBIM D3JIEMEHTOM B 3JIEMEHT CTekyiomnakera. [l 3Toro TpaHCIOPTHPOBAHMUS

NpEeIyCMOTPEHO  OTHOCsINeeCs K  HEMNOJABMKHOMY — IIPECCOBOYHOMY  3yeMeHTy 4
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TPAHCIIOPTHPOBOYHOE YCTPOICTBO B BUAE KOHBEHEPHOM JIEHTHI 7' HA HIKHEH CTOpoHE padodero
NPOCTPAHCTBA, TPAHCIIOPTUPOBOUYHBIA 3JIEMEHT KOTOPOrO (JISHTOUHBIH TPaHCHOPTEP C
COOTBETCTBYIOIIUMH TPUBOAHBIMH POJIMKAMH) MOJKET TepeMeInaTbCsi B HampaBieHHd Y
NEePIEeHINKYIISIPHO K HanpaBiieHusM Z 1 X (T.€. B BEPTHUKAJIbHOM HaIpPaBJICHUH).

B uenom, omnpepensemas ocsimMu Z, X M MNEPHEHAUKYISIPHOM K HHUM OCBIO Y
KOOPJAMHATHASI CUCTEMAa CTAHKA MOYKET OBbITh HAKJIOHEHA OTHOCHTEIBHO FOPU30HTAIN TIOA YIJIOM
10 6°.

COopKy sJ€eMeHTa CTEKJIOTIaKeTa M3 JBYX WM HECKOJbKUX CTEKJSIHHBIX TUIACTHH C
JUCTAHLIHOHHBIM 3JIEMEHTOM OCYLIECTBJISIFOT C MOMOILBIO STOTO YCTPONCTBA, KaK YKa3aHO Jaee.

CHauana  mepByro CTEKJISTHHYIO MJIACTUHY, MOABEACHHYIO YCTPOUCTBOM
TPAHCIIOPTHPOBAHHUA B COOPOUYHBIA TpecC, TPAHCIOPTHPYIOT NMPH BEPTUKAIBHONW OpPUEHTALUN
(MM pM  HEMHOTO HAKJIOHEHHOW K BEPTUKAJIH COTJIACHO TPEAbIAYLIEMY OIHCAHUIO
KOOPAMHATHOU CHUCTEMBI CTaHKOB OpPHUEHTALNH) MOCPEACTBOM JIEHTOYHOI'O
TPAHCIIOPTHPOBOYHOTO ycTpoiictBa 7' B pabodee MPOCTPAHCTBO M YCTAHABIMBAIOT HANPOTHUB
HEMOJIBUJKHOTO TPECCOBOYHOIO »3jeMeHTa 4'. 3aTreM BTOpPOH, MOABMXHBIA IPECCOBOUHBIN
3JeMeHT 5' MepeaBUraroT MOCPEACTBOM COOTBETCTBYIOLIMX 3JIEMEHTOB IPHUBOJA HaBCTpEUy
HEMOJIBUKHOMY IPECCOBOYHOMY 3JIEMEHTY 4', MOKa MOABM)KHBIN MPECCOBOYHBIN 3JIEMEHT He
Oymer mpuieratb K CTEKJIIHHOW IUTaCTHHE. B 3TOM MOJNOXKEHWH CTEKISTHHYIO IUIACTUHY
(UKCUPYIOT TIOCPEACTBOM IPHCACBHIBAIOLINX YCTPOWCTB K IOABIKHOMY IPECCOBOYHOMY
3JIEMEHTY U JONOJIHUTENIBHO YCTaHABIMBAIOT HA IPUEMHON IMJIAHKE MPECCOBOYHOTO 3JIEMEHTA, U
OH IepeMellaeTcs 3aTeM BMECTe C MOJBHXXHBIM IMPECCOBOYHBIM 3JIEMEHTOM 5' B CTOPOHY OT
HETIOZIBIDKHOTO NIPECCOBOYHOTO 3neMeHTa 4'. B pasomkHyTO€ BCIEACTBHE 3TOro padouee
MPOCTPAHCTBO TPAHCIOPTUPYIOT 3aTEM BTOPYIO CTEKJISHHYIO IIJIACTUHY C YCTAHOBJICHHOW Ha HEH
Mpexae AUCTAHLMOHHOM PaMKOW, TakXe MNOABOJUMYI MOCPEACTBOM TPAaHCIOPTHPOBOYHOIO
CpPencTBa MPHU BEPTHKAIbHOM OPHUEHTALUH, KAK U O 3TOr0 MEPBYI0 CTEKISIHHYK IJIACTHUHY
MIOCPENCTBOM JISHTOUHOTO TPAaHCMOPTHPOBOYHOIO ycTpoiicTBa 7' B pabodee MpOCTPAHCTBO, H
yCTaHAaBJIMBAIOT HAIIPOTUB HETIOJABIKHOTO MPECCOBOYHOIO 3JIeMeHTa 4'.

3arem pabouee NPOCTPAHCTBO T'€PMETHUIUPYIOT OTHOCHTENBHO BHEINHEH Ccpenbl U
HaMOJIHAIOT C HI)KHEM CTOPOHBI Ha y4acTKe JIEHTOYHOIO TPaHCIOPTHUPOBOUYHOIO ycTpolicTea 7'
HaloJIHAKOLIMM Ta3oM. B mocnenyroleM MOABIKHBIM INpPECCOBOYHBIN 3jeMeHT 5' ¢
(uKCUpOBAaHHONH Ha HEM TEPBOM CTEKISIHHON TIUIACTHHON MEpEeIBUTalOT  HABCTpEdy
(UKCHUPOBAHHON Ha HETIOABMKHOM IPECCOBOYHOM 3JIeMEHTe 4' BTOPOIl CTEKIJITHHOHN IJIACTUHE U
CKUMAIOT C Hell, 00pa3ys 3JIeMEHT CTEKJIOAKEeTa.

OTOT mpoIecc MOBTOPSIIOT MPU HEOOXOAMMOCTH I 3JIEMEHTOB CTeKJIonakera ¢ Ooiee

4eM JBYMsl CTEKJISTHHBIMHM IUIACTUHAMH, CHOBa OCBOOOXKIasi pabouee MPOCTPAHCTBO W



TPAHCHOPTUPYsT  COOTBETCTBEHHO  CIEAYIOLYI)  CTEKJSHHYK IUIACTHHY C  HaJeToH
IVCTAaHIIMOHHONW paMKOH B pabodee MPOCTPAHCTBO, a 3aT€M CXKUMas €€ COOTBETCTBYIOLINM
crocoOoM ¢ 0Opa3oBaHHBIM paHee KOHCTPYKTUBHBIM Y3JIOM, (PUKCHPOBAHHBIM ITOCPEICTBOM
BCACBIBAIOIIEr0 YCTPONWCTBA U NIPUEMHON IMJIAHKH Ha MOJBXHOM IPECCOBOYHOM 3JieMeHTe 5" u
YAEPKUBAEMBIM UM.

CryneHuaTele »BJ€MEHTbl H3TMOTABJIMBAIOT TMOCPEICTBOM TOTO, UTO MOJBHXKHBIN
NIPECCOBOYHBIN 3JIEMEHT 5' BMECTe C COOTBETCTBEHHO (PMKCHPOBAHHOW HAa HEM BCACBIBAIOLIUM
YCTPONCTBOM CTEKJITHHOHN TUIACTUHOW MEPEeNBUTal0T HA HEOOXOIUMOE JUISl 3TOTO PACCTOSIHHUE B
HampasjeHUH Y MEepPNeHIUKYSIPHO K HampasleHusM Z u X, MNpexnae, 4eM CTEKJIsTHHbIE
IUTACTHHBI CXKUMAKOT. Ilpu HEOOXOAMMOCTH [IJIsl HW3TOTOBJICHHS CTYNEHYATHIX 3JIEMEHTOB
BEPTUKAJBHOE TOJIOKEHUE HIDKHETO Kpasl yIep’KUBaeMOW Ha (PMKCHPOBAHHOM IPECCOBOYHOM
sjeMeHTe 4' CTEKJISHHOW IUIACTUHBI MOKHO H3MEHATb TaKXe IMPU OMYyCKAHWU JIEHTOUHOTO
TPaHCIOPTHUPOBOYHOIO yCTpoicTBa 7'.

Tak KakK ocJie OCYHIECTBJICHHOTO COCAMHEHUA CTCKJIAHHBIX IJIaCTUH Ha

>
TPaHCIOPTUPOBOYHOE YCTPOWCTBO OMNUPAETCs TOJBKO 3aKpeIljieHHass Ha HEeNOJABM)KHOM
IIPECCOBOYHOM D3JieMeHTe 4' CTeKJIsHHAs IUIacTUHA, a 3aKpelyieHHass Ha [OABM)KHOM
MPECCOBOYHOM 3JIEMEHTE S5' CTEKJITHHAS TUTACTHHA, 10 MEHBIIEH Mepe, MPU U3BJICUCHUH, KOTAa
MNpUEMHAaA TIUJIaHKa BBIBOOUTCA B CHUITY HGO6XOI[I/IMOCTI/I N3 KOHTAaKTa € HHWXHHUM Kpacm
CTEKJITHHOM TUIACTHHBI, 3Ta CTEKJISTHHAS TUIACTHHA TEPSIeT OTIOPY HA HUXKHEH CTOpOHE (HIKHEM
Kpae), 4YTO MOJKET TMOBJIEYb 32 COOOH CION3aHNE 3TON CTEKJSTHHOM IUIACTUHBI MU €€ OTIENICHUE
OT paHee 0Opa30BaHHOTO 3JIEMEHTA, €€ CBAMBAHUE U pa3OMBaHKE, UYTO NMOTPEOYyeT TPYAOEMKUX
ybopouHbix pabot. B ciydae sjaemeHTOB, oOpasyrommxcs u3 Oojiee 4eM ABYX CTEKJISTHHBIX
MJIACTUH, ONIOPY TEPACT HE TOJIBKO BHCIIHAA CTCKIIAHHAA TNIACTHHA, 4 €€ TEPAIOT TAKXKE APYyTrue
MJIACTUHBI MEXKAY BHEIMHUMU CTCKIAHHBIMU TIUIACTUHAMHU MHOTOCECKLIIMOHHOI'O 3SJICEMEHTA
CTEKJIONaKeTa.

Jlaxxe eciay ¢ OMOIIBIO TAKOTO M3BECTHOTO COOPOYHOrO Mpecca 3JEMEHT CTEKIJIOTAKeTa
COCIOMHEH NPABUJIbHO, CYIIECTBYET, B YAaCTHOCTH, MPOOIeMa, YTO B TEPMOIUIACTHUECKUX
SKCTPYAUPOBAHHBIX  AUCTAHUHUOHHBIX 3JICEMCHTAX WKW JUCTAHOHUOHHBIX 3JICMECHTAX U3

TEPMOILIACTUYICCKOIrO Marcpuaaia, HWIH, IO MEHBIIEH MEpE, H3 YaCTUYHO SJIACTUYHBIX

>
MaTEPHAJIOB, B YACTHOCTH, METAJIJIA WIH MOJMMEPHOTO MaTepuaa, HeIOCTAOIAs ONOpa CTEKOI
HAa HIDKHEHM CTOpPOHE MOXKET MPUBOAUTH TMOCIE€ COEAMHEHUsT K TOMY, YTO BO3HUKHET
OIPENEeNIEHHOE OTHOCUTENBHOE MEePEMEIEHNE CTEKIITHHBIX IUIACTUH OTHOCHUTENIBHO APYT Ipyra
IPU 3JIACTHYHON AeOopMaLiy 1/ HITH MPOLIECCax CTION3aHUs, BCIESICTBIE CABUTOBBIX YCHIIUH, 1O

TEX TIOP, MOKa COCANMHEHUE Kpad 3JIEMEHTA CTCKIIONAKETA €€ HEAOCTATOUHO YKPEIMUIOCH. B 10

BpEMsA KaK B JJICMCHTAX CTCKJIOIIAKETA C€ KOHIPYSHTHBIMU CTCKIAHHBIMU ILIACTUHAMUA
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JOTIOJIHUTEIIbHAS TIEPECTAHOBKA 3JIEMEHTA Ha TPAHCIIOPTUPOBOYHOE YCTPOHCTBO, TaK 4TOOBI 00e
CTEKJITHHBIE IUIACTUHBI CTOSUIM Ha HEM, MOXeT O0ecrednBaTh ONpPEACNICHHOE CMSTYeHHEe
npoOJIEMBI, 3TO MEPOTIPUSATHE OTCYTCTBYET JUISI CTYTIEHYATBIX 3JIEMEHTOB.

N3 nybnukamuu WO 2013 / 114302A1 usBecTeH npyroil cOOPOYHBINA Mpecc U Crocod
U3TOTOBJIEHUS] D3JIEMEHTOB CTEKJONakeTa C TpeMsl CTEKISIHHBIMU IUIACTUHAMH, [pUYeM
cOOpOYHBI TPECC HMMEET [Ba IPECCOBOYHBIX 3JIEMEHTA, C BO3MOXKHOCTBIO H3MEHEHHs WX
MOJIOKEHUsL TOJIBKO C MHTEPBAJIOM APYT K APYTry, B UaCTHOCTH, B HAIPABJIEHUU NPECCOBAHUS U
KOTOpBIM MMEEeT JICHTOUHOE TPAaHCIOPTHPOBOUHOE YCTPOICTBO, NepeaBUrarolleecs B LIEJIOM B
HalpaBJIEHUH [IPECCOBAHUS IPECCOBOYHBIX JJIEMEHTOB. JIeHTOUHOE TpaHCIOPTUPOBOYHOE
YCTPONCTBO pa3iefieHO B FOPU30HTAJIBHOM WJIM MONEPEeYHOM HalpaBjieHHE Ha TPU OTHENbHbIE
KOHBeWepHble JIEHTbl, pAacCIOJOXKEHHbIE B TOPU30HTAJILHOM HAINpaBJI€HUU C IOCTOSHHOM
MHTEPBAJIOM APYT OT ApPyra U U3 KOTOPBIX OJIHA YCTAHOBJIEHA B BEPTHUKAJIbHOM HaIPaBJIEHUH, a
aBe OoJiee y3KHE MPUMBIKAIOIINE JIEHTbI MOTYT MPUIIOJHIMATHCS HE3aBHCUMO APYT OT JIpyra B
BEPTUKAJIbHOM HAIPABICHUU ISl MEPEBOJA TPAHCIIOPTUPYEMBIX APYT 3a OPYroM B padouee
MIPOCTPAHCTBO MEKIY IPECCOBOYHBIMU 3JIEMEHTAMU CTEKJISHHBIX IUIACTUH CTYIIEHYaTOro
5JIEMEHTa BEPTUKAJIbHO BBEPX OTHOCHUTENBHO IUIOCKOCTH TPAaHCIOPTUPOBAHUs JIEHTOYHOI'O
TPaHCIOPTUPOBOYHOIO YCTPOICTBA, IZle OHU MPUHUMAIOTCA BCACBIBAIOLIUMHU YCTPONHCTBAMU
MPECCOBOYHBIX 3JIEMEHTOB U (DUKCUPYIOTCS, €CJTH pedb uaeT 00 00enxX BHEIIHUX CTEKJISTHHBIX
IUTACTHHAX JJIEMEHTa cTekionakera. IIpaBma, Takke W B 3TOM COOPOYHOM Ipecce Y3KHe
KOHBEHepHbIE JIGHThI CHOBA OITYCKAIOTCS MOCIIe TPAHCIIOPTUPOBAHUS B padouee MPOCTPAHCTBO U
MPUHIATHH BEPTUKAJIBHO NPUMOAHSTHIX CTEKJISIHHBIX IJIACTUH MPECCOBOYHBIMU 3JIEMEHTAMU, TaK
YTO COOTBETCTBYIOLINE BEPTHKAJIbHO IPUIIOAHATHIE CTEKJSHHbIE IUIACTHUHBI YAEPKUBAIOTCA Ha
IIPECCOBOYHBIX 3JIEMEHTaX TOJbKO JIMIIb BCAaCHIBAIOLIMMHU ycTpoiictBamu. PacnonoskeHHas
MEXIY BHEUTHUMH OOEUMH CTEKJITHHBIMH IUIACTHHAMU TPETbs CTEKJSIHHAS IUIACTUHA
MOANEPKUBACTCS HUKHEH CTOPOHOM, B YACTHOCTH, CPEAHEN TPAHCIOPTUPOBOYHOM JIEHTOM BO
BpeMsl IpoLecca CKaTUsl M IPHUIIOAHUMAETCS Ha MPHUIOAHATHIA YpPOBEHb OOEMX BHEIIHUX
CTEKJSIHHBIX IUJIACTHH, pa3yMeeTcsi, BeCh JJIEMEHT CTEKJIONakeTa CHOBa OIlyckaeTcs Ipu
ONyCKAaHUHU CpeIHEH TPaHCIOPTEPHOM JIEHTHl MOCJE MPECCOBaHMsSI HAa YPOBEHb IUIOCKOCTU
TpaHcnoptupoBaHus. [losToMy Takke U B 3TOM clydae CYLIECTBYeT ONHCAHHBIN BbIIIE PUCK
nepeMeIeHNs TIOJIOKEHHUS OTACIbHBIX CTEKJITHHBIX TUIACTHH 3JIEMEHTA CTEKJIONaKeTa (B JaHHOM
ciydae - 00eMX BHEUIHMX CTEKJITHHBIX TUIACTHH) BO BPEMsI MOHTa)Ka WJIM TIOCJIE 3TOTrO IpH
OINyCKAaHUU HA YPOBEHb IUIOCKOCTH TPAHCIOPTUPOBAHMS BCJEACTBHUE CHJIBI TSKECTH H
HEOCTAIOLIEeH ONOPbl HA HIKHEH CTOPOHE, B YACTHOCTH, TMPH TSDKENBIX U OOJBUINX CTEKIJITHHBIX
MJIaCTUHAX.

3amaya wuszo0OpeTeHUss — co3daHWe COOPOYHOro mpecca W crmocoda M3TOTOBJICHUS



3JIEMEHTOB CTEKJIOTIAKEeTa, IO MeEHbIIeH Mepe, C JABYMsS MNapajuIeIbHBIMH CTEKJISTHHBIMU
IUTACTHHAMY, COEIUHSIEMBIMH APYr € JPYroM IIOCPEACTBOM, IO MEHbIIEH Mepe, OJHOTO
PACIIONIOKEHHOTO MEXAY COCEAHUMH CTEKJITHHBIMU TUIACTUHAMH AMCTAHIIMOHHOTO 3JIEMEHTa, U
YCOBEPIIEHCTBOBAHHBIX B TOM OTHOLIEHHMH, YTO HM3TOTOBJICHUE 3JIEMEHTOB CTEKJIOTIAKETa, B
YaCTHOCTH, CTYIMEHYATBIX 3JIEMEHTOB, MOYKHO OCYIIECTBJIATH HAIEKHO M TOYHO IO pa3sMepam
naske rpu OOJIBIIOM Bece.

Jns pemeHus 3amaun U300peTeHne mpemaraeT cOOPOUYHBINA MPECC COTJACHO MYHKTY 1
dbopmyIibl H300peTeHNsT U COCOO M3TOTOBJICHUS 3JIEMEHTOB CTEKJIOMAKeTa COTJIACHO MyHKTY 9
dopmynsl u3obperenus. [lpenmoutuTenbHble BapUAHTHI BBIMOJHEHHS COOPOYHOrO mpecca U
OCYIIECTBIJIEHHSI CITIOCO0A YKa3aHbI B 3aBUCHMBIX IyHKTaX (POPMYJIBI H300PETEHHS.

B cootBercTBUM ¢ 3THM, H300pETEHHE OTHOCUTCS, B YaCTHOCTH, K COOPOYHOMY IMpeccy
IUIE M3TOTOBJIEHHSI 3JIEMEHTOB CTEKJIONAKETa, IO MEHbLIEH Mepe, C JABYMs MapajulelbHbIMU
CTEKJITHHBIMU TIJIACTUHAMH, COCOUHSEMBIMH IPYT C OPYTrOM MOCPEICTBOM, IO MEHBLIEH Mepe,
OJTHOTO PACHOJIOKEHHOTO MEXAYy COCEAHMMHU CTEKISIHHBIMH IUTACTUHAMH JMCTAHLIMOHHOTO
3JIEMEHTa, C JBYMs PACIOJIOKEHHBIMH HAIMPOTHB IPYr APYra MPecCOBOYHBIMHU 3JEMEHTaMH,
OTIPENEISIIOIUMHI MeKAy coO0H pabodee MPOCTPAHCTBO U MHTEPBAJ MEXKIY KOTOPBIMH MOXKHO
U3MEHSTh B NIEPBOM HampaBieHHH (Z) Ay CKUMaHHUs HAXOISIUXCS B paboueM MPOCTPAHCTBE
CTEKJITHHBIX TUTACTHH Ui OOpa3OBaHUsSl 3JIEMEHTAa CTEKJIOMAaKeTa, W TPAaHCIHOPTHPOBOYHOTO
YCTPOWCTBA U TEpEeMEINeHUs] CTEKJSIHHBIX IUIACTHH B pabodee TMOJIOKeHHEe B paboduee
NPOCTPAHCTBO W W3 HEro BO BTOPOM HampaBieHuH (X), TEePHNeHOUKYSIPHOM K MEPBOMY
HanpasJIeHuIo (Z), mpuyueM, IO MEHbIIEH Mepe, OAUH MPECCOBOYHBIN JIEMEHT MOXKET U3MEHSTh
NOJIOXKEHHE B TpeThbeM HampasyieHuH (Y), MEepPIEeHANKYJSIPHOM K MEPBOMY HampasieHHto (Z) u
BTOpOMY HampasjeHno (X), mpudeM TPaHCIOPTHPOBOYHOE YCTPOWCTBO MMEET, MO MEHbINeH
Mepe, OBa C BO3MOJKHOCTBIO MPHUBOJAA TPAHCIOPTHPOBOYHBIX 3JIEMEHTA, COOTBETCTBEHHO
HUMEIOIIEro OJHO OMOPHOE CPEACTBO JAJIsl OMOPBI HIDKHEH CTOPOHBI, MO0 MEHBINEH Mepe, OJHOTO

n3, TI0 MeHbIIeH MEpE, ABYX CTCKIIMHHBIX IIJIACTUH BO BpPEMA HUX TPAHCIHOPTUPOBKHU B

,
COOTBETCTBYIOLIEH IMJIOCKOCTH TPAHCTIOPTUPOBAHHSI U KOTOPHIE MOTYT H3MEHSTH IOJIOKEHHUE
HE3aBUCHUMO JpPYyr OT Jpyra TakK, YTO ONPEAEJCHHbIE OIMOPHBIMU CPENCTBAMH IUIOCKOCTH
TPAHCIIOPTUPOBAHHUA HAXOAATCS B PA3HbIX TNOJOXKEHHAX B TperbeM HanpasieHnd (Y),
NEePIEHNKYIIPHOM K IIEPBOMY HAIpaBieHHIO (Z) U BTOPOMY HarpasyieHUIo (X).

H3006pereHne OTHOCUTCS TakxXKe K CIOCOOY M3TOTOBJICHUS 3JIEMEHTOB CTEKJIOIAKETa, IO
MeHbIIEH Mepe, C ABYMs MapajulebHbIMHU CTEKJITHHBIMHU IIJIACTUHAMH, COSAMHSEMBbIMU JIPYT C
APYrOM TIIOCPEACTBOM, IO MEHbIIeH Mepe, OAHOTO pPAacIOJIOXKEHHOTO MEXIY COCETHUMU

CTCKJIAHHBIMU IIJNIACTHHAMU JUCTAHIITMOHHOTO 3JIEMCHTA, C 3TallaMU:

- TPaHCIIOPTUPOBAaHHE CTEKON B padodee NONOKEHHE B pabodeM IPOCTPAHCTBE,
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OMpEeIeNeHHbBIM MEeXIY JBYMs PAacCIOJIOKEHHBIMH HAMpOTHB JAPYr JApyra MpecCOBOYHBIMHU
SJIEMEHTaMM, UHTEPBaJ MEKIY KOTOPHIMH MOKHO H3MEHSTh B MEPBOM HampasiieHUu (Z), BO
BTOPOM HampasiieHuH (X), IeprneHIuKyISIPHOM K NIEPBOMY HAIIPaBJIEHUIO (Z), MPUYEM HIDKHUE
CTOPOHBI CTEKOJ BO BpEMsl TPAHCIOPTUPOBAHHUS OMNMPAIOTCS COOTBETCTBEHHO IOCPENCTBOM
OMOPHBIX CPENCTB TPAHCIIOPTHPOBOUHBIX 3JIEMEHTOB TPAHCIIOPTUPOBOYHOTO YCTPOUCTRA,

- M3MEHEeHUE TIOJNIOKEHHsT OTHOCHTEJIBHO JPYr Jpyra OIpeneJeHHbIX OIMOPHBIMHU
CPEnCTBAMHU TPAHCIIOPTHPOBOUYHBIX HJIEMEHTOB IUIOCKOCTEH TPAHCIOPTUPOBAHMUS, H3MEHSS
NOJIOKEHHe, MO MEHbLIeH Mepe, OJHOrO M3 OMOPHBIX CPEACTB B TpeThbeM HampasieHuu (YY),
NEePIEHNKYIIPHOM K TIEPBOMY HAIpaBieHHIO (Z) U BTOPOMY HarpasyieHuro (X),

- W3MEHEHHE WHTEpBaJla IIPECCOBOYHBIX 3JIEMEHTOB JAPYr C IPYroM B MEPBOM
HanpasJeHuH (Z) [l CKUMAHUST HAXOASALIMXCS B paboueM MPOCTPAHCTBE CTEKJISTHHBIX [IACTUH
111 0Opa3oBaHUs JIEMEHTA CTEKJIONaKeTa, U

- TepeMelleHNe 3JEMEHTa CTEKJIONakera M3 pabodero MpOCTPAHCTBA BO BTOPOM
Hampasienud (X), TOpuUueM HIDKHHE CTOPOHbI  CTEKJSIHHBIX —IUIACTUH BO  BpeMsi
TPAHCIIOPTUPOBAHUSI  MOIAEPKUBAIOTCS COOTBETCTBYIOLIUM OTIOPHBIM  CPENCTBOM
TPaHCTIOPTUPOBOYHBIX 3JIEMEHTOB.

Tak, kak B COrIaCHO M300peTeHHI0 COOPOYHOM Tpecce, TaK U B COTJIACHO M300pETEHUIO
croco0e, BCE CTEKJISHHbIE IUIACTHHBI JJIEMEHTa CTEKJIONMAKeTa C JABYMS CTEKJISTHHBIMH
IUTACTUHAMY, B YaCTHOCTH, CTYIIEHYATOTO 3JIEMEHTa, BCEerAa IOANEPKUBAIOTCA B HIDKHEH
CTOPOHE WJIM HIDKHEM Kpae COOTBETCTBYIOIIMM CTEKJISTHHOHN IIJIACTUHE OMOPHBIM CPENCTBOM
TPAHCIIOPTHPOBOYHOTO 3JIEMEHTA TPAHCIIOPTUPOBOYHOTO YCTPOWCTBA HE TOJIBKO BO BpEMs
TPAHCIIOPTHPOBAHMUA B pabouee MPOCTPAHCTBO M M3 HErO, HO M HA 3Tarax, 3a HCKIOYEHHEM
KOPOTKO# (ha3bl, BO BpeMsi KOTOPO#t OHU (PUKCUPOBAHBI CXKATHIMHU MPECCOBOYHBIMH 3JIEMEHTAMH,
TO HANeKHO MPENOTBPALIAETCS BbI3BAHHOE BCJIEACTBHE CHJIBI TSDKECTH IEpeMelleHue
CTEKJITHHBIX IIJJACTUH BO BPEMsI MOHTa)Ka, a TaKXKe IMOCIe 3TOro, 10 TeX MOp MOKa COSAMHEHHUE
eIe He 3aKPeIUIeHO, AaXKe MPH OOJIBIIOM BeCE CTEKIISTHHBIX TUTACTHH.

Kpome Ttoro, 3akpersieHne COOCTBEHHOTO  TPAaHCHOPTHPOBOYHOTO  3JIEMEHTA
TPAHCIIOPTHPOBOYHOTO YCTPONCTBA 32 KAXIOW U3 CTEKJSIHHBIX IUIACTHH B COOPOYHOM Ipecce
OTKPBIBAE€T BO3MOKHOCTb COKPAIIEHHUS MPOAOIDKUTEIBHOCTH TaKTa ISl U3TOTOBJICHUS SJIEMEHTA
CTEKJIOTIAKETA, B YACTHOCTH, 10 CPABHEHHMIO CO COOPOUYHBIM MPECCOM TMPEeXkIe OMUCAHHOU
KOHCTPYKTUBHOW  Pa3HOBHUIHOCTH, B KOTOPOH OTHAEJbHbIE CTEKJISHHbIE  IUIACTHUHBI
YCTAHABJIMBAIOT HAa OIMOPHBIX YCTPOMCTBAX MPECCOBOYHBIX 3JIEMEHTOB M CHOBA IMOJAHHUMAIOT
NIOCJIe TTPECCOBAHUS AJISl YAAJICHUS OTIOPHBIX YCTPOMCTB.

Oco0eHHO TMPEeArnoYTUTEIPHO COTJIACHO HM300peTeHHI0 Ccrocod WM COTJIacHO

n300peTeHnI0 COOPOYHBIA Mpecec MOKHO HCIOJIb30BATh JUISl CTYMEHYATBhIX 3JIEMEHTOB,
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oOpazyrommuxcs U3 0oJee 4eM IBYX CTEKJSTHHBIX MJIACTUH. [Ipu TakMX CTYNEHYATHIX 3JIEMEHTAX,
KOTOpBIEe 00pa3yroTcs, HapUMep, ABYMS MAaJleHbKUMH M OOJBIION CTEKJISIHHOW IUIACTHHOMH,
COrJIACHO HW3BECTHOMY M3 YPOBHsS TEXHUKH CIOCOOy HY)XHO HMETh B COOpPOYHOM Tmpecce
YCTPOWCTBO NI TMOABEMA 3aroTOBKM W3 [JIBYX MAaJIeHbKHX CTEKISIHHBIX IUIACTHH U
MPOMEKYTOUYHOTO AMCTAHIIMOHHOTO 3JIEMEHTa, NPUYeM NPHU MAHUIMYJIMPOBAHUU 3arOTOBKOM
CYIIECTBYET OMACHOCTD MePEMEIEHHs CTEKISIHHBIX TUIACTHUH APYT K IPYTY BCIEACTBUE NEHCTBUS
CHUIBI TSDKECTH, B TO BPeMsI Kak B COOPOYHOM IPeCce C 3TUM CIIPABJISIOTCS.

[IpennouTHTENpHO, €CINU ONMOPHOE CPENCTBO OOpa30BaHO KOMIIOHOBKOH BaJMKOB HWIIH
POJIMKOB, WJIN KOHBEHEPHOH JICHTOH, WM TPAHCTIOPTUPOBOYHBIM PEMHEM, UM UX KOMOWHAIHEH.
Oco0eHHO TPEeATOYTUTENBHO, €CITH 3TO KOHBEHepHast JIEHTa UM TPAHCIIOPTUPOBOYHBINA PEMEHD,
TAaK KaKk 3aHUMarolnas OONBINYIO IUIOINANb CIUIONIHAS W KaK IMPAaBHJIO 3JACTUYHAS OIMOPHAs
MOBEPXHOCTb Ha HIKHUX CTOPOHAX CTEKJISIHHBIX IUIACTHH 3aIMUIIAET X OT MOBPEXKACHUS.

[IpennouyTuTenpHO, €CIM OOUH U3 TPAHCIOPTHUPOBOYHBIX 3JIEMEHTOB WU 00a
TPAHCIIOPTHPOBOYHBIX 3JIEMEHTa MOTYT H3MEHSTh MOJIOKEHHE HE3aBUCHUMO IpPYr OT Apyra H
HE3aBUCHMO OT TIPECCOBOYHBIX 3JIEMEHTOB MAOINOJHHUTEIBHO B IMEPBOM HampasieHuu (Z), B
YaCTHOCTH, TOMEpeK K HampasieHHo (X) TPaHCIOPTUPOBAHHUS. DTO TO3BOJIIET MOIATOHSTH
cOOpPOYHBIN Mpecc K pPa3sHOH IHUPHHE CTEKJISIHHBIX IUIACTUH W 3JIEMEHTOB CTEKJIONAKeTa N K
3JIEMEHTaM CTeKJIONakeTa ¢ OoJjiee 4eM JABYMsSI CTEKJISHHBIMHU IUJTJACTUHAMH. BO3MOJKHOCTB
U3MEHEHUs TOJIOXKEHHUs] B TEPBOM HampaBjieHuu (Z) TpeOyeTcss Takke s Mepeaadu
CTEKJITHHBIX IIJIACTUH | IJIS1 UX TOOABICHMSL.

[IpennouyTHTenpHO, €CIH, MO MEHbINEH Mepe, OAWH U3 OOOMX TPAHCIOPTHPOBOYHBIX
3JIEMEHTOB COEIMHEH WJIM UMEET BO3MOYKHOCTh M30HUPATENIbHOTO COSAMHEHUS C COOTBETCTBEHHO
NPUMBIKAIOIIUM TPECCOBOYHBIM 3JIEMEHTOM JUIsI TepEeMEIeHHs] BMECT€ C HHMM B IIEPBOM
HanpasieHuu (Z) w/unn B TperbeM Hanpasienuu (Y). Ilpu stom criocobe mMokHO, Gmaromapst
5TOMY, W3MEHATb IMIOJIOKEHHE OJHOTO WiIM OOOMX TPAHCIOPTHPOBOYHBIX 3JIEMEHTOB
COOTBETCTBEHHO BMECTE C INMPHUMBIKAIOLINM MM 3aKPEIUICHHBIM MPECCOBOYHBIM 3JIEMEHTOM B
NepBOM HarpasiieHHH (Z) w/unu B TpeTbeM HarpasieHud (Y).

CoenuHenne  O3Ha4aeT B 3TOH  B3aWMOCBSI3M,  HYTO  COOTBETCTBYIOLIHI
TPAHCIIOPTHPOBOYHBIN 3JIEMEHT MEXaHHYeCKH COCAMHEH C IMPECCOBOYHBIM 3JIEMEHTOM HIIH
MOXET COCOUHATbCS TMPH HEOOXOOUMOCTH TakK, YTO TPAHCIOPTUPOBOYHBINA 3JIEMEHT
nepeMeInaeTcss BMECTe ¢ MPECCOBOYHBIM 3JIEMEHTOM B HANPAaBICHUHM Y M B HAINpaBJIeHUU Z,
ONIHAKO, KpoMe TOro, o0ecneunBaeTcsi NOABIKHOCTb TPAHCIOPTHPOBOYHOTO 3JIEMEHTA
OTHOCHTEJILHO MPECCOBOYHOTO 35eMeHTa. [Ipu 5TOM BO3aeiCTBYOIIee HA TPAHCTIOPTUPOBOYHBIH
3JIEMEHT yCHUJIME€ Beca  MOANEPKUBAETCS  TOCPEICTBOM  IPECCOBOYHOIO  3JIEMEHTA.

[IpeumymecTBO 3TOr0 BapuaHTa COCTOUT B Oojiee MpocToM OJIOKe yIpaBlieHUus U B OoJblneit



MEXaHUYECKON TOUHOCTH.

CoenuHeHne TPaHCIOPTHPOBOYHBIX 3JIEMEHTOB C COOTBETCTBEHHO 3aKPEIUICHHBIM
IPECCOBOYHBIM 3JIEMEHTOM MJISl MPOLECCa CXKATHS U COBMECTHOE JIBIDKEHHME NPENOTBPAINAET
CKOJIbXKEHUE MEXIy HIDKHUMH CTOPOHAMHU CTEKISIHHBIX IJIACTUH U OTMOPHOH MOBEPXHOCTHIO
OTIOPHBIX CPEACTB TPAHCIOPTHPOBOYHBIX 3JIEMEHTOB M NMOBPEKICHHE CTEKJSIHHBIX IUIACTHH, a
MeXaHMYECKUI MPUBOA YIPOILIEH, MOSTOMY HE TpeOyeTcss HUKaKasi TPyIOeMKasi CHHXPOHHU3ALIHS
COOTBETCTBYIOLIETO  MPHBOAA  IPECCOBOYHOTO  3JIEMEHTa H  COOTBETCTBYIOLIETO
TPAHCIIOPTHPOBOYHOT'O 3JIEMEHTA.

B anprepHaTHBHOM BapuaHTe, O MEHbLIEH Mepe, OAMH M3 TPAHCIOPTHPOBOYHBIX
3JIEMEHTOB (I BCE TPAHCIIOPTHPOBOYHBIE 3JIEMEHTHI COOPOYHOTO IMPecca) MOKET HE3aBUCHUMO
OT MPHUMBIKAIOIIET0 COOTBETCTBYIOIIErO MPECCOBOYHOIO 3JIEMEHTA, OJHAKO, CHHXPOHHO C HUM
NPUBOAUTCS B ABIDKEHHE JJISI BO3MOJKHOCTH M3MEHEHUs IMOJIOKEHHs] BMECT€ C HUM B IIEPBOM
HampaBieHun (Z) wwm B TperbeMm  HampasineHun (YY), BosneiictByromas  Ha
TPAHCIIOPTHPOBOYHBIN 3JIEMEHT CHJA TSDKECTH TOIAEPKUBAETCS B STOM BapuUaHTE He
MPECCOBOYHBIM 3JIEMEHTOM, & HEMOCPEACTBEHHO (DYHIAMEHTOM CTaHKA.

[IpennouyTUTEeNpHO, €CIM TPAHCIIOPTHPOBOYHBIE 3JIEMEHTHl TPAaHCIOPTUPOBOYHOTO
YCTPOWCTBA MOJKHO TPUBOIUTH B [BIWKEHHE CHHXPOHHO IpPYr C JAPYrOM IOCPEACTBOM
COOTBETCTBYIOLIEH (YHKUMM OJIOKa YIpaBJIEHUs, NPEANOYTHTENIBHO, KOTAa ONpeAelIeHHbIE
COOTBETCTBYIOLIUMH OINOPHBIMU CPEACTBAMH IUIOCKOCTH TPAHCHMOPTUPOBAHUS HAXOIATCS B
Pa3HBIX MOJIOKEHUSX B TpeTbeM HampasieHud (Y). B 3Tom BapuaHTe BBINOJIHEHUS AOCTHTAOT
TOrO, YTO COOpAHHBIM CTYNEHYATHIA 3JIEMEHT MOKHO IepeMelnaTh U3 padouero mpoCTPaHCTBA
cOOpOYHOro Tmpecca, B TO BpPeMsl KaK CTEKJSIHHBIE IUIACTHHBI 3JEMEHTa OJHOBPEMEHHO
ONHPAIOTCS HW)KHEH CTOPOHOW, W BCIEACTBHE 3TOr0 NPEAOTBPAINAETCS OTHOCHTEIBHOE
nepeMeIeHne CTeKJISIHHBIX TUTACTHH NPU ellle He MOJHOCTBIO 3aTBEPAEBIIEM COEAUHEHUH KpPasl.
CuHXpOHHM3aLUsl TNPHUBOAOB TMPEMSTCTBYET CKOJBKEHHIO MEXKIY OIMOPHBIM  CPENCTBOM
3aKPEIUIEHHOTO TPAHCIIOPTHPOBOYHOTO 3JIEMEHTA U HIDKHEH CTOPOHBI CTEKJITHHON TUIACTHHBL.

[IpennoyTHTENbHO, €CIM CTEKJIIHHBIC TUIACTHHBI TPAHCTIOPTUPYIOT MPH OCYIIECTBICHUU
NPENIOKEHHOTO crocoba mo ouepenu B pabouee MoyokeHHE B padodeM MPOCTPAHCTBE H
NEPEMEIEHHYI0 TPEXKIe B HEro CTEKJSTHHYIO IUIACTUHY YCTaHABJIMBAIOT WM IMEPECTaBISIOT
OTIOPHBIM CPEACTBOM OJHOTO M3 TPAHCIOPTHPOBOYHBIX 3JIEMEHTOB TPAHCIIOPTUPOBOYHOTO
YCTPOWCTBA HA OINOPHOE CPENCTBO IPYrOro TPAHCIIOPTHPOBOYHOIO 3JIEMEHTA, BPEMEHHO
buKCUpysT TEepeMElIeHHYI0 TMpPeXAe CTEeKSIHHYI I[UIACTUHY OJHHUM M3  TPECCOBOYHBIX
3JIEMEHTOB, B TO BPEMs KakK JAPYroil U3 TPAHCIOPTHUPOBOUYHBIX 3JIEMEHTOB MEPEIBUTAETCS TOJ
CTEKJITHHOW IJIACTUHOM B TPEThEM HAMPABJICHUH Y U B IEPBOM HAIPaBJIEHUU Z.

HpeI[HOLITI/ITeJ'IbHO, €CJIN COTJIACHO MPEAJIOKEHHOMY CHOCO6y BCE€ CTCKJIIHHBIC IJIaCTUHBI
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W3rOTaBJIMBAEMOTO 3JIEMEHTA CTEKJIOMAaKeTa NMPU MEepeMelIeHUHd B padouee MPOCTPAHCTBO BO
BpeMs MPECCOBAHMSI CTEKJISTHHBIX TUTACTHH U 00pa30BaHMs HJIEMEHTA CTEKJIONAKeTa B paboyeM
IPOCTPAHCTBE M BO BPEMs MEPEMELISHHs 3JIEMEHTa CTeKJIONaKeTa U3 padodero mpoCTpaHCTBA
BCErfa OMUPAOTCS HIKHEH CTOPOHOH Ha OMOPHOE CPEACTBO OAHOIO U3 TPAHCHOPTHPOBOYHBIX
3JIEMEHTOB W/MJIM YACPKUBAIOTCS YCUJIMEM CXKATHA TPECCOBOYHBIX 3JEMEHTOB. JTO
MPEeNOTBPAIACT OTHOCHUTEJIBHOE MEpPEMEIeHUEe CTEeKJISTHHBIX IUIACTUH BCJIEACTBHE CHJIbI
TskecTd. Onopa HIDKHENH CTOPOHBI CTEKJISIHHBIX IUIACTHUH TPAHCIOPTHPOBOYHBIMU 3JIEMEHTaMU
MIPEPBIBACTCS, B MPUHLUIE, TOJIbKO HA KOPOTKHN MPOMEXYTOK BPEMEHH BO BpeMs Ipolecca
WU3TOTOBJICHUS] 3JIEMEHTA CTEKJIONAKEeTa, B YaCTHOCTH, KOIZA COOTBETCTBYHOLIUE CTEKJISTHHbBIE
MJIACTHUHBI HEMOCPEACTBEHHO HArPYyKarOT MPECCOBOYHBIM AABJIEHUEM MPECCOBOYHBIX 3JIEMEHTOB,
a mepeMelleHne He BOSHUKAET BCIEACTBUE STUX OTHOCUTENIBHO BBICOKHUX YCUIINHI HaxuMma. B oty
a3y oguH i 00a TPAHCTIOPTHPOBOUHBIX 3JIEMEHTA MEPECTABIAIOT 3aTe€M IPHU JBIKEHUH B
HaIpaBJeHUN Y U B HANPABJICHUU Z B IPYroe MoOJOKEHUE MOJ HIKHEN CTOPOHOMN CTEKJISTHHBIX
MJIACTHUH, B KOTOPOM OHHM CHOBA NMOAJEPKUBAIOT CTEKJSHHBIE IUIACTUHBI MOCJIE PAa3MBbIKAHUS
MIPECCOBOYHBIX 3JIEMEHTOB.

IIpennoututensbHO, €CNIU 3JIEMEHTaMU IPUBOAA ISl IPUBEACHUS B IEHCTBUE U3MEHEHUs
MOJIOKEHUs IUJIOCKOCTH  TPAHCHOPTUPOBAHUS OMNOPHBIX CPEACTB  TPAHCHOPTUPOBOYHBIX
3JIEMEHTOB B TpeTrbeM HampasieHuu (Y) WWIM Uis W3MEHEHHUs] TOJIOXKEHUS B TEPBOM
HarpasJIeHuu (Z) MOKHO YIPaBJSITh HA OCHOBE aHAJIN3a JAHHBIX BBIXOJIHBIX CHTHAJIOB OJHOTO
JaTYNKa WJIM HECKOJBKUX HATYUKOB, PACIIOJIOKEHHOrO (PacIOJIOKEHHBIX) IUIsI CKAHUPOBAHUS
CTEKJITHHBIX IUIACTUH U1  OOpa3OBaHUSl 3JIEMEHTa CTEKJIONAaKeTa W/WIM OJHOTO W3
3aKPEIJIEHHBIX HAa HUX HOCHUTENEH NaHHBIX B MOJIOKEHUHU B HAMPABJICHUHM TPAHCIOPTHUPOBAHUS
nepen pabodyuM MpOCTpaHCTBOM. biaromaps 3ToMy, cOOpPOYHBIN MPECC MOKHO aBTOMAaTHUYECKH
NOJCTpanuBaTh M KOH(UIYpHUPOBATH K COOTBETCTBYIOIIEMY 0OpadaTbIBAEMOMY 3JIEMEHTY
CTEKJIOMAKETA.

B uenom, opToroHanbHas KOOpAWHATHAS CUCTEMa CTAaHKOB XY Z, onpenenseMast OCAMU Z
(mepBoe HampaBJIeHHWE WM HANPAaBJICHHE IMOAAYH TNPECCOBOYHBIX 3JIEMEHTOB MPH OOKHUME
CTEKJITHHBIX IUIACTHH), X (BTOpOE HANpaBJIEHHE WM HAMpPAaBICHHE TPAHCIIOPTHPOBAHMS
OTJENIbHBIX CTEKJITHHBIX IJIACTHH B padouee MPOCTPAHCTBO U HANPABJICHNE TPAHCTIOPTHPOBAHHS
JJIeMEHTa CTeKJonakera u3 paboduero mnpocTpancTBa) M Y (TpPETbe HANpaBiICeHUE HIIH
HAIpaBJIeHNEe TEPIEeHINKYISIPHO K TIEPBBIM U BTOPBIM HAIpaBlIeHUsIM Z WK X) - MOXKET ObITh
HAKJIOHEHA OTHOCUTEJIBHO TOPU3OHTAIN NPU COXPAHEHUH OPTOTOHAJIBHOCTH OCEM OTHOCUTEIBHO
ApYr Apyra, BKJIO4Yas TPAHCHOPTHUPOBOYHOE YCTPONCTBO, OMOPHBIE CPENCTBA U OINpPENEICHHbIE
VUMH IJIOCKOCTH TPAHCIOPTUPOBAHMS U NMPECCOBOYHBIE 3JIEMEHTHI, KAK U B Y POBHE TEXHUKH 10

10°, mpenmoututenabHO A0 6°, B TO BpeMs Kak OHAa HAaKJIOHEHa K TOpPU30HTaIbHON ocu X,
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MO3TOMY CTEKJISTHHbIE TUIACTHHBI, PACIOJIOKEHHbIE B HEMOABIKHOM MPECCOBOYHOM 3JIEMEHTE,
pacroJioKeHbl ¢ HAKJIOHOM M He ONMPOKHIBIBAIOTCS B pabodee MPOCTPaHCTBO. B aTom ciydae
CTEKJISIHHAS MJIACTHHA MOXKeT (PUKCUPOBATHCS Ha HEMOIBHIKHOM TPECCOBOYHOM 3JIEMEHTE CHIION
TSKECTH, MPH HEOOXOIMMOCTH fake 0e3 Opyrux aepikaTelieil, HarmpuMep, NpeayCMOTPEHHBIX B
VpoBHE TEXHUKH TNPHUCACBIBAIOIIMX yCcTpodcTB. OpHako, mnpu HEOOXOOUMOCTH MOTYT
NpeyCMaTPUBATLCS TOMOJHUTEIbHBIE IEPIKATEIH.

TpancnopTupoBaHue  CTEKJISHHBIX  IJIACTHH B pabdouee  MPOCTPAHCTBO |
TPAaHCIIOPTUPOBAHUE 3JIEMEHTA CTEKJIOMakeTa U3 pado4yero MPOCTPAHCTBA BO BTOPOM
HanpasjieHuH (X) MOXKET MPOUCXOOUTb COOTBETCTBEHHO MOCPEACTBOM TPAHCIOPTHPOBOUHOIO
yCTpOICTBA B OTHOM HAIPaBJICHUH MJIH BCTPEYHO.

[IpeanoururenbHo, eciau COOPOYHBIN MMpecc CHaOXKEH YCTPOHCTBOM MJisi MOJAYd
HAMOJIHSIOIEro ra3a B pabouee MPOCTPAHCTBO, HANPUMEpP, aproHa, KPUITOHA WM KCEHOHa,
W/WITH YCTPOMCTBOM JJIsi BAKYYMHUPOBaHHs paboyero mpoCTPaHCTBa. B 4acTHOCTH, MPH JaHHOM
criocobe mepen W/WiIM BO BpeMsi M3MEHEHHsI MHTEPBajia MPECCOBOYHBIX JIEMEHTOB MEKAY APYT
IPYroM B TEPBOM HampasjeHuH (Z) i CXKUMaHUS HAaXOISLIMXCS B pabodyeM MpOCTPaHCTBE
CTEKJISIHHBIX TUIACTHH Ui 0Opa30BaHHUS 3JIeMEHTa CTEKJIONAaKeTa, HAMOJHSIOIUIA ra3 MOJaloT B
pabodee MPOCTPAHCTBO WJIM BaKyyMHUPYIOT padouee MpPOCTpaHCTBO. Takke MpeACTaBIsieTCs
BO3MOKHBIM BaKyyMHpPOBaTb pabodee MPOCTPAHCTBO CHavasa, MO MEHbLIeH Mepe, YaCTHYHO, a
3aTeM MOaBaTh HAMOJHSIIOUIHI ra3. [Ipu TakoM (PyHKLHOHAIHHOM YCOBEPLISHCTBOBAHUH 3a30P
MEKAY CTEKJISHHBIMHU TUTACTHHAMU 3JIEMEHTA CTEKJIOMAaKeTa MOKHO 3arOJIHATh HAMOJHSIOINM
ra3oM HJIH BaKyyMHPOBATh, MOKa 00€ CTEKJISTHHbIE IJIACTHHBI €11e He CIKaThl HITH CKAThl elle He
MOJIHOCTBIO.  3amojiHeHHe pabodero MPOCTPAHCTBA  HAMOJHSIIOIIUM [a3oM BO  BpeMs
TOPU30OHTAJILHOIO  JBIDKEHHMS ~ MOXKET  CMOCOOCTBOBAaTh — JAJbHEHIIEMY  COKPALIEHHUIO
NPONOJUKUTEIBHOCTH TakTa. Jlamee mNpPUBOAMTCS TOBTOPHOE pa3bsiCHEHHE H300peTeHHs
MOCPEACTBOM MPHUIIOKEHHBIX YepTexkell. Ha uepTexax mpeactaBieHo cieayouiee:

¢ur. 1 - Bux B nepcrnekTrBe COOPOYHOTO MPECca, COMACHO YPOBHIO TEXHHKH,

dur. 2 - yBeNUMUEHHOE JeTalbHOE H300pa)KeHHE y4YacTKa C TPAHCIOPTHPOBOUHBIM
yCcTpoicTBOM 10 ur. 1;

¢ur. 3 - cxeMaTUIHOE N300paKeHNE COTJIACHO M300pETeHHI0 COOPOYHOTO Tpecca,;

¢ur. 4 - mocaen0BaTENILHOCTb OCYLIECTBICHHUS CIIOCO0a I Pa3bsICHEHUST U3TOTOBJICHHSI
TPOHHOTO 3JIEMEHTA CTEKJIOMAKeTa.

Ha ¢ur. 3 B cCHIBHO CXEMaTU3MPOBAHHOM H300paXEHMM TIOKAa3aH COTJIACHO
n300peTeHnto cOOPOUHBIN Mpecc Ui M3TOTOBJICHHS 3JEMEHTOB CTEKJIOMAKETa, MO MEHbLIEH
Mepe, ¢ IBYMS MapajiieJbHbIMU CTEKJITHHBIMU MJIACTHHAMH 1,2, COEAMHSEMbIMH JPYT C IPYrOM

MOCPEACTBOM  PACHOJIOKEHHOTO  MEXAY COCEOHUMHU CTEKJISHHBIMU  IUIACTUHaMu 1,2
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JUCTAHLIUOHHOTO 3JIEMEHTAa 3, HMEKIIMI JBa pACHOJIOKEHHBIX HAMNPOTHUB JPYyr Jpyra
NPECCOBOYHBIX 3JIeMeHTa 4,5, ONpeAeNsIoHNX MeXAy co0ol pabdouee NPOCTPAHCTBO 6 H
WHTEPBAJ MEXAYy KOTOPBIMU MO>KHO M3MEHSThb B IIEPBOM HAIPaBJIEHUU BAOJb NEPBOH OocHu Z ¢
MOMOILBK) YK€ OMUCAHHOW MOCPEACTBOM YPOBHSI TEXHUKH KOOPAMHATHON CHUCTEMBI CTaHKA C
OPTOrOHAIBHBIMU OCSIMH X, Y U Z NOCPEACTBOM NPUBOJAHBIX ycTpoiicTs M1, M2 ansa coxxumanus
HAXOJIIIMXCS B pabovYeM MPOCTPaHCTBE O CTEKISIHHBIX TUTACTHH 1,2 1t 0Opa3oBaHuUs HJIeMEHTa
crexyonakera. B HeM omuH M3 000OMX MPECCOBOYHBIX 3JEMEHTOB 4,5 MOXeT, B NPUHLHIIE,
YCTAaHOBJIEH HEMOJBW)KHO, KaK M B OINHCAHHOM IMpexXAe YPOBHE TEXHHKU U TOJBKO BTOPOH
MIPECCOBOYHBIN 3JIEMEHT BBINOJHEH C BO3MOXHOCTBI) ABUKEHUS OTHOCHUTENIBHO HEMOABUXHOTO
MIPECCOBOYHOIO 3JIEMEHTAa. B 3TOM ciy4ae MOXET OTCYTCTBOBAaTb, HalpUMeEp, MNPUBOAHOE
ycrpoiicteo M2. JleTanM3upOBaHHOE BBINOJHEHHE TPUBOJHOTO YCTpOHCTBa (YCTPOWCTB)
IPECCOBOYHOTO 3JIEMEHTA MM OOOMX IMPECCOBOYHBIX 3JIEMEHTOB MOXKET OBITh pEalM30BaHO,
Harpumep, Takke Kak u B u3BecTHoM m3 EP 2093370A2 cOopounom mpecce. I[TonBkHBIA UiH
MOJIBVKHBIM TIPECCOBOYHBIN 3JIEMEHT (3JIEMEHTBI) MOKET/MOTYT IEePEMELIAaThCsl TOTIOTHUTENBHO
K JIBIDKEHUIO B HAMPABJICHUM BAOJb WU NAPAJUIEIbHO K OCH Z B BEPTUKAJIBHOM HAIMPABJICHUH
BIOJIb HJTH MAPAJUIETIBbHO K TPEThel ocH Y U MEePIEeHANKYIISIPHO K Hel (TIOCPeACTBOM MPUBOIHBIX
ycrpoiictB M3 unmu M4), npuueM nMeeT 3HA4eHHE BO3MOKHOCTH MEPEeMEIISHMUs], TI0 MEHbIIeH
Mepe, OJTHOTO U3 MPECCOBOYHBIX 3JIEMEHTOB B HANPABJICHUHM OCH Z U B HANPABJIECHUU OCH Y, B
YaCTHOCTH, BMECTE C 3aKPEIUICHHBIM TPAHCHOPTUPOBOYHBIM 3JIEMEHTOM MJII W3TOTOBJICHUS
CTyHneH4aTbIX 3JeMeHTOB. IlpuBogHOoe ycrpoiicTBo (ycrpolictea) M1, M2, M3, M4
IPECCOBOYHOTO 3JIEMEHTA MJIH IPECCOBOYHBIX 3JIEMEHTOB COSAMHEHBI C LICHTPAIbHBIM OJIOKOM 9
yIIPaBJIEHUS.

XoTs 3T0 U He M300pakeHO Ha YepTeKe, MPECCOBOYHBIE 3JEMEHTHI 4,5 MOTyT ObITh
CHaOKEHbI, KaKk B YPOBHE TEXHUKH, BAKYYMHBIMU YCTPOMCTBAMH, YITUPAIOLUIUMICA KOHTAKTHOM
MOBEPXHOCTBIO B CTEKJIIHHBIE IUIACTMHBI W YCTPOEHBI Ui TOrO, YTOOBl (DUKCHUPOBATH
COOTBETCTBYIOIIYIO CTEKJISIHHYIO IUIACTHHY pPa3pssKeHHEM Ha MPECCYHLNeNd MOBEPXHOCTH
IPEcCOBOYHOrO 3jeMeHTa. OJHAKO, XOTsI COTJIACHO M300peTeHHI0 COOPOYHBIM Ipecc, Kak 3TO
eme OyZeT ONMHICHIBATHCA Jaliee MPEAYCMAaTPUBAET [T KaXIOH CTEKIITHHON TJIACTUHBI (MITH YKe
111 COOPaHHOM M3 HECKOJIBKUX CTEKJITHHBIX IUIACTHH 3arOTOBKH), B YACTHOCTH, AJISI KQXKIOTO M3
000OHX COENUHSAEMBIX APYr C OPYrOM IMOCPEACTBOM NPECCOBAHHUS KOHCTPYKTUBHOTO 3JIEMEHTa
COOCTBEHHOE TPAHCIIOPTUPOBOYHOE YCTPOWCTBO, MOAAEPIKUBAIOIIEE HIDKHIOK CTOPOHY
COOTBETCTBYIOLIETO KOHCTPYKTHBHOTO 3JIEMEHTA, KaK BO BPEeMs TPAHCIIOPTUPOBAHUS B pabodee
NPOCTPAHCTBO, TaK W BO BpPEeMs TPAHCIOPTUPOBAHUS U3 padouero MNpOCTPAHCTBA,
yIEPKUBAIOLIEE YCHIINE TAKUX BAKYYMHBIX YCTPOWCTB MOKET OBITh MEHbBIIE H3BECTHOTO H3

YPpOBHS TEXHUKH.
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COopouHBIli Tpecc HMeeT, KpPOMe€ TOro, TPAHCIOPTUPOBOYHOE YCTPOMCTBO 7 IS
nepeMeIeHus] CTEKJISIHHBIX TUacTHH 1,2 11t o0pa3oBaHUs 3JIEMEHTa CTEKJIONaKeTa B padouee
MIOJIOXKEHHE B pabo4yeM MPOCTPAHCTBE 6 M U3 HETO BO BTOPOM HAIPABJICHUH NMApPAJUIENIbHO K OCH
X, MEePIEeHANKYJISIPHON K IMEPBOMY HANpaBJIeHUIO Z (M K TIOCKOCTH JICTa HA M300paKeHUH I10
¢ur. 3). TpaHCTIOPTHPOBOYHOE YCTPOHCTBO 7 MMEET, IO MEHBLIEH Mepe, ABa C BO3MOXKHOCTBIO
OTIENIbHOTO TPHUBOJA APYT OT JApyra TPAHCIOPTHUPOBOYHBIX 3JeMEHTa 7a, 7b, COOTBETCTBEHHO
UMEIOIIUX OJHO OTIOpPHOEe cpeAcTBO 8a, 8b Mg Omophl HMKHEH CTOPOHBI, MO MEHBIIEH Mepe,
OJHOW M3, MO MEHBbIIEH Mepe, IBYX CTEKJISHHBIX IUIACTHH 1,2 BO BpeMsi TPAHCIOPTUPOBAHUS U
BO BpeMsl CXKaTHsl B COOTBETCTBYIOIIEW IUIOCKOCTH TpaHcmopTHpoBaHus. Ha wuzobpaskeHun
OTIOPHOE CPENCTBO - 3TO YCTAHOBJIEHHAs ¢ 0OeraHneM BOKPYT PACIOJIOKEHHBIX C MHTEPBAJIOM B
HAINPaBJICHUH TPAHCIIOPTUPOBAHMS MPUBOAHBIX BAIUKOB O€CKOHEUHAs KOHBEWEPHAs JIGHTAa WJIH
TPAHCIIOPTHPOBOYHBIN peMeHb, WK 3yOuaTelii peMeHb 8a, 8b, OT KOTOPOro NMOKa3aH TOJIBKO
BEPXHHH y4aCTOK JICHThI OTHOArOLIel KOHBEHEPHO! JEHThI (HM)KHUH YYaCTOK JICHTBI OMYIUEH).
BmecTo mIMHHOW W CIJIOIIHOM KOHBEHEPHOW JIEHTBI MOTYT OBITh NPEAYCMOTPEHBI TaKXKe
HECKOJIBKO MOCJIEAOBATEIbHO PACHOJIOKEHHBIX B HANIPABJIECHUH TPAHCIOPTUPOBAHMS OTEIbHBIX
KOHBEHEepHBIX JIEHT. AJIbTEPHATUBHO TPAHCIIOPTUPOBOYHBIE JIEMEHTBI MOTYT OBITH 0OpPa30BaHBI
TAK)K€ KOMIIOHOBKOHW BAJIMKOB WJIM POJIMKOB, WJIM KOMOHMHAaUMEH BaJMKOB, POJIMKOB W/WJH
KOHBEHEPHBIX JICHT WJIM TPAHCTIOPTUPOBOYHBIX PEMHEN.

CylLIiecTBeHHBIH acreKkT H300peTeHHsT COCTOUT B TOM, YTO TPAaHCIOPTHPOBOYHBIE
3JeMEHTBl 7a, 7b MOTYyT H3MEHATh IOJIOKEHHE HE3aBHCHMO JAPYr OT JApyra Tak, HTO
OTIpeNieJIeHHbIE OMOPHBIMU cpencTBamu (8a, 8b) MIOCKOCTH TPaHCTIOPTUPOBAHMUS HAXOIATCS B
Pa3HBIX IMOJIOKEHUSX B TPETbEM HAIpPABJICHUU MApAJJIENIbHO K OCH Y, NMEPHEHAUKYJISAPHOH K
NepBOMy U BTOpoMy HampapieHuto. C 5TOH Lenbio A8 KakKIOT0 TPaHCIOPTUPOBOYHOIO
sJeMeHTa 7a, 7b mpeaycMOTpeHo COOCTBEHHOE MPUBOAHOE yCTpoiicTBo M7, M8, coeanHEHHOE C
LEHTPAJIbHBIM OJIOKOM 9 ynpaBiIeHHUs.

Kpome Toro, MokeT OBbITh MPENyCMOTPEHO Pyroe NMPUBOJHOE YCTPOHCTBO MS, M6 nist
OJTHOTO UM JUIl HECKOJIBKHUX, WIIM KKJIOTO M3 TPAHCIIOPTUPOBOYHBIX 3JIEMEHTOB 7a, 7b, Takxke
COCOMHEHHBIX C LEHTPAJbHBIM OJOKOM 9 ympaBieHHs W oOecrnedynBarolee H3MEHEHUE
MIOJIOXKEHHSI COOTBETCTBYIOLIETO TPAHCIIOPTUPOBOYHOTO 3JIEMEHTa 7a, 7b He3aBUCHMO OT APYrux
TPAHCIOPTUPOBOYHBIX 3JIEMEHTOB U OT NPECCOBOYHBIX 3JIEMEHTOB 4,5 TOMOJHUTENBHO B IEPBOM
HaIPaBJIEHUHU NApaJJIEIbHO K OCH Z.

IIpusoaublie ycrporictea M7, M8, MS, M6 nis OCyLIeCTBIEHHUS] U3MEHEHHUS MOJIOKEHUS
IUTOCKOCTH TPAHCMOPTHPOBAHUS OTIOPHBIX CPENCTB 8a, 8b TPaHCIOPTUPOBOUYHBIX 3JIEMEHTOB 74,
7b B TpeTbeM HaNpPaBJICHUH, APAIIENBHO K OCH Y W/WJIH [T U3MEHEHUS MOJIOKEHHS B TIEPBOM

HANpPaBJICHUH MapajulelbHO K OCH Z MOTYT YIPAaBIATHCS OJIOKOM 9 yIpaBieHHS Ha OCHOBE
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aHaJIN3a JaHHBIX BBIXOJHBIX CUTHAJIOB OAHOTO MJIM HECKOJBKUX AaTYHKA/NaTYUKOB 10, KOTOPBIiA
(KOTOpBIEC) CKAHUPYET CTEKJITHHBIE TUIACTHHBI JUIsl 0Opa30BaHUs 3JIEMEHTAa CTEKJIONAKeTa W/UiH
3aKPEIUICHHBI HAa HEM HOCHUTENb NAHHBIX, HAMPUMEp, IITPUXOBOH KOJ WM OECIPOBOIHYIO
CUHTBHIBAEMYIO LU(POBYIO SYEHKY MAMSITH, B IOJIOXKEHUH B HANPABJICHUU TPAHCIIOPTHUPOBAHHS
nepen padOYUM TNPOCTPAHCTBOM 6 M BbIJAET HEOOXOAMMBIN YIPABISIOMUN HMMITYJIbC IS
COTJIACOBAHUS MOJIOKEHHSI TPAHCIIOPTUPOBOYHBIX 3JIEMEHTOB 7a, 7b MM OTIOPHBIX CPEACTB 8a,
8b u ompeneneHHbIX UMH TUIOCKOCTEH TPAHCTIIOPTUPOBAHMS B MPHUBOAHBIE ycTpoiicTBa M1-M8
JUIsl U3TOTOBJIEHHUS] COOTBETCTBYIOLIETO AJIEMEHTA CTEKJIONAKeTa.

B cxemarmueckom wm3oOpakeHMH Ha ¢Qur. 3 He TMOKa3aHO OMNLIHMOHAJIBHO
NPEAYCMOTPEHHOE YCTPONCTBO /JIS 3aIOJIHEHHUST HATIOJHSIOIUM ra3oM pabo4yero MmpocTpaHCTBa
6 w/unu yCTpOMCTBO Ui BaKyyMHUpPOBaHUs padouero mpoctpancTBa 6. 10 (QyHKIMOHAIBHOE
JOTIOJIHEHNE caMO To ceOe HM3BEeCTHO W3 YPOBHS TEXHUKH, NPUYEM TaKHe IOTMOJHEHHbIE
cOOpoUHBIE TIpecchl HA3bIBAIOT TakKXke 'ra3oHamojHUTEeNbHbiMU mpeccamu”. ITlomada
HaNOJIHAIOLIEr0 Tras3a WM CO3JaHHEe BakKyyMa IPOUCXOAMT MpPENNOYTUTETIbHO dYepes
NPOCTPAHCTBO  MEXIY JBYMsI COOTBETCTBEHHO COCEJHHMH OIOPHBIMH  CpPEACTBAMHU
TPaHCIIOPTHUPOBOYHBIX 3JIEMEHTOB COCEIHUX TPaHCIIOPTUPOBOYHBIX 3JIEMEHTOB
TPaHCIOPTUPOBOUYHOIO YCTPOWCTBA, MO3TOMY 3a30p MEXKAY CTEKJISHHBIMU IUIACTUHAMU
3JIEMEHTa CTEKJIONAKeTa MOKHO 3alojHATh WM BaKyyMHPOBaTb, OO TeX IOp, IMOKa o0e
CTEKJITHHBIE TUTACTHHBI €€ He CXKaThl WIN ellle He MOJHOCTBIO CXKAaThl. 3arlojHEeHHe pabodero
MIPOCTPAHCTBA HAMOJHSIOIINM Ta30M MOKET OCYIIECTBJIATHCS, HAalpUMep, OJHOBPEMEHHO C
TOPU30HTAJIBHBIM JABH)XEHHEM TPaHCIOPTUPOBOUHOIO 3JEMEHTa WIH TPAaHCHOPTHUPOBOUHBIX
3JIEMEHTOB.

Ha d¢ur. 4

2

B KayecTBe IIpuUMepa, IMOKa3aHa MOCJIEAOBATEIbHOCTh JBUKEHHI
MPECCOBOYHBIX 3JIEMEHTOB M TPAHCIOPTUPOBOYHBIX 3JIEMEHTOB COIJIACHO HM300PETEHUIO
cOOpOYHOro mpecca sl M3TOTOBJIEHUS TPOMHOTO 3JIEMEHTA CTEKJIONAKETa C KOHTPYIHTHBIMH
CTEKIIAHHBIMU  TJIACTUHAMKU WJIK B KAUECTBC CTYINCHYATOTO DSJIEMCHTA AJid TMOACHCHUA
BO3MOXHOCTH ABMXKEHUA TPAHCIIOPTUPOBOYHBIX 3JICMCHTOB B HAIlPpaBJICHUA ZuB HalpaBJICHHUU
Yec LEJIBKO HapalllUBaHUA IMPU NEPEMEIICHNUN CTEKIIIHHBIX TIJIIACTUH, HE3ABUCHUMO OT ABUXKCHUA
MIPECCOBOYHBIX 3JIEMEHTOB.

Ha sTane A npouecc M3roTOBJIEHMsI 3allesl HacTOJIbKO BIEpes, YTO 3aroTOBKa U3 JIBYX
CTCKJIIHHBIX IIJIIACTHH l, 2a ¢ PaCnoJIONKEHHBIM MEXKAY HUMHU JUCTAHLUHOHHBIM 3JICMCHTOM 3a
ckara. TpaHCIIOPTHPOBOYHBIE JIEMEHTHI 72, 7b MOANEP>KUBAIOT MIPU 5TOM COOTBETCTBEHHO OJTHY
W3 CTEKJSIHHBIX IUIACTHUH 1, 2a, KaKk KOHEYHOE COCTOSIHHE OCYLIECTBJIEHHOIO paHee Mpouecca
H3TOTOBJIEHHUIO 3arOTOBKH C MOMOIIBIO COTJIACHO M300pEeTEHHI0 COOPOYHOTO mpecca. 3aroToBKa

COOTBETCTBYECT O6bI"IHOMy I[BOfIHOMy SJIEMCHTY CTCKJIOTIAKETA C KOHTPYSHTHBIMU CTCKIAHHBIMUA
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IUIACTUHAMHY, a T[IO3TOMY MOXET TPEACTaBIATh COOOHW yXKe KOHEYHYI0 MPOIYKLHIO.
HsrotosrneHne OCyLIECTBIAETCS, B TO BPEMsl KaK CHadajla IepBas CTEKJsHHas IulacThHa |
TPAHCIIOPTHPYETCs] TOCPEACTBOM TPAHCIIOPTHPOBOYHOTO 3JIEeMEHTa 7a B pabouee mpOCTPAHCTBO,
KPAaTKOBPEMEHHO YAEPXKUBAECTC B HEM IMPU CXKATUM IPECCOBOYHBIX 3JIEMEHTOB 4.5 nis
BO3MOKHOCTH OIyCKaHMsI TPAHCIOPTUPOBOYHOIO 3JIEMEHTa 7a B HampasleHUUM Y W
BO3MOJKHOCTH JAJIbHEHIIEro MepeMeIleHrs] B CTOPOHY, B HANPABJICHUU Z, 4TOOBI HA €ro MeCTO
MEPEIBUHYTh TPAHCIIOPTUPOBOYHBIN 3JIEMEHT 7b TOJ HIKHEH CTOPOHOHN CTEKJITHHOW TIACTHUHBI
1 B ero mecre (IOCPEACTBOM IBW)KEHHS B HANpaBICHWU Z, a 3aTeM B HaIpaBlieHUH Y,
HE3aBHUCHUMO OT IIPECCOBOYHOro 3yieMeHTa 5). Onmparomyrocss Ha TPaHCIOPTHPOBOYHBIH
3JeMEHT 7b CTEeKISIHHYIO MJIACTUHY | MepenBUraroT 3aTeM BMECTE C IMPECCOBOYHBIM 3JIEMEHTOM
5 (CHHXPOHHO WJIM B COEIUHEHWH) B HANPABICHUU Z Il pa3MbIKaHUsl pabodero npoCcTpaHCTBA.
3aTeM B HEro MepeABUraroT MepEeMELIEHHYI0 MeXAy TeM B MO3ULIUI0 HAMPOTUB MPECCOBOYHOTO
3JI€EMEHTa 4 MOCPEenCTBOM TPAHCHOPTUPOBOYHOIO 3JIEMEHTA 7a BTOPYHO CTEKJISIHHYIO IMJIACTHHY
2a, HeCylyK OUCTAHLMOHHBIA 3JIEMEHT, YCTAHOBJICHHBIH B MPEAUIECTBYIOLIEH MO3ULUM HA
CTEKJITHHYIO ITUIACTHHY, IEpeIBUraeT B padodee NPOCTPAHCTBO M CXKHMAKOT €€ C IEepPBOM
CTEKJITHHOW IUIACTUHOMN, B TO BpPeMsl KAaK MPECCOBOYHBIN 3JIEMEHT 5 M OTHOCSIIUICS K HEMY
TPAHCTIOPTHUPOBOUHBIA 3jJieMeHT 7b ¢ omnmparomeiics Ha HEro CTEKJISSHHOW miacTuHON |
NepeMenaeTcss Mpu MEXaHW4YeCKOM COEJUHEHUU WU CUHXPOHHO B Hamnpasienuu Z. Torna
JOCTUTHYTO MOKa3aHHOE Ha dTarne A MnojoxXeHue.

Ecnu sneMeHT CTekjonakera B JAHHOM CJIy4ae U3TOTOBJIEH, TO MPECCOBOYHBIN 3JIEMEHT

5, HE3aBHCUMO OT OTHOCSINEroCs K HEMYy TpPaHCIOPTUPOBOYHOrO 3jieMeHTa 7b, Oyaer

)
MepPEeBUTaThCsl B CTOPOHY B HAMNPABJICHUHN Z OT HEMOABWKHOIO MPECCOBOYHOIO 3yeMeHTa 4 11
pasMbIKaHUsl Ipecca, a 3aTeéM TOTOBBIM 3JIEMEHT CTEKJIOMAKETa BBbIABUIAETCS MOCPEACTBOM
000X TPaHCHOPTHPOBOYHBIX 3JIEMEHTOB 7a, 7b mpu ONHOBpPEMEHHOH moxanep:kke oOenx
CTEKJITHHBIX IJIacTUH 1, 2a 3 pabouero npocTpaHCTBa.

Ilpu wW3roToBJIEHUM TPOMHOTO OJEMEHTa CTEKJIONaKkeTa Ha j3Tane B CTekisiHHBbIE
MJIACTUHBI €I1e YAEPKUBAKOTCA YCUIMEM C)KAaTHs MPECCOBOYHBIX 3JIEMEHTOB. Benencreue 3Toro
TPAHCIIOPTHPOBOYHBIE 3JIEMEHTbI 7a, 7b Moryt mepenBurarbcs O€3 pHUCKAa OTHOCHUTEIBHOTO
NepeMeLIeHUs] CTeKJISIHHBIX [UIACTUH CHA4ajla B HANpaBICHHMM Y M B CTOPOHY OT HIDKHEH
CTOPOHBI CTEKJITHHBIX IJIACTUH. 3aTe€M TPaHCIOPTHPOBOYHBIE HJIEMEHTHI 7a, 7b mepeMernaroTcs
Ha stane C B HampaBJeHUU Z, a TPAHCHIOPTHPOBOYHBIM 3JIEMEHT 7b MO3WUIIMOHUPYETCS TMOX
00erMU CTEKJITHHBIMU TIaCTHHAMU 1, 2a 3arOTOBKH.

Ha stane D TpaHCHOPTHUPOBOUYHBIN 3JIEeMEHT 7b TEpeNBHUralOT B HampaBlieHUd Y W

NPUMIOJHUMAIOT 1O TeX IOop, MOKa OH He OyneT NOANMMpaTh HIKHIOK CTOPOHY 00enx

CTeKJIIHHbIX macTuH 1, 2a. Ha stame E mpeccoBouHble 35eMeHTHI 4,5 pa3sMbIKArOTCA, MNpPU
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MepeMELIEHUN B CTOPOHY B JAHHOM CJIy4dae JIEBOrO IPECCOBOYHOTIO JJIEMEHTA 5 B HAPABJICHUHN
Z OT HENOJBMWKHOTO IIPECCOBOYHOIO 3jieMeHTa 4. DTO IBHXKEHHE NPECCOBOYHOIO 3JIEMEHTa 5 B
HAMpaBJI€HUU 7 OCYIIECTBJISIETCS MNPU MEXaHUYECKOM COEAUHEHUU COOTBETCTBYIOLIErO
TPAHCIIOPTUPOBOYHOTO 3JIeMEHTa 7b ¢ TPEeCCOBOYHBIM 3JIEMEHTOM S, a IMO3TOMY OH
MEPEeIBUraeTcsl BMECTE€ C IPECCOBOYHBIM 3JIEMEHTOM B HalpaBjieHUU Z. AJbTepHaTHBHO
BO3MOKHO CHHXPOHHOE€ [IBMJKEHHE IPECCOBOYHOIO JJIEMEHTAa 5 U TPaHCHOPTHPOBOYHOIO
sneMeHTa 7b B HampaBneHuun Z. Bo BpeMs 3TOro HABMXKEHMs 3aroTOBKAa IOAIEPIKHBAETCS
TPAHCIIOPTHPOBOYHBIM 3JIEMEHTOM 7b.

Ha ostane F TpaHncnopTHpOBOYHBINA 3JE€MEHT 7a, COOTBETCTBYKOLIUN JPYyroMy
MIPECCOBOYHOMY 3JIEMEHTY 4, B JAHHOM CJIy4ae HENOJBHKHOMY INPECCOBOYHOMY 3JIEMEHTY,
MEPEeNABUTaeTCs], HE3aBUCUMO OT MPECCOBOYHOIO 3JeMEHTa 4 U Apyroro TPaHCHOPTUPOBOYHOIO
sneMeHTa 7b B HampaBnernu Z k pabodemy npoctpaHcTBy. [Ipu HeoOXomuMocTH nepen u/uinu
nocyie IBI)KEHUS B HAINpaBlieHN! Z TpeOyeTcs ABHUKEHNE B HAIIPABIECHUH Y.

Ha stane G1 Tperbst cTeKiIsIHHAs MIacTUHA 2b TPaHCIIOPTUPYETCS C YCTAHOBJICHHBIM HA
HEH 10 3TOro AUCTAHIMOHHBIM 3JIEMEHTOM 3b MOCPEenCTBOM TPAHCIOPTHUPOBOYHOTO 3JIEMEHTa 7a
BOBHYTpPh pabodero mpocTtpaHcTBa 6 (B HampaBieHuu ocu X). B KOHEYHOM MOJIOKEHUU
3aroTOBKa MEPEABUTrAeTCsl MOCAE 3TOr0 MNPU COEAUHEHHOM WM CHHXPOHHOM JBH)XXEHUH
IPECCOBOYHOIO 3JIEMEHTa 5 C COOTBETCTBYIOLUIUM TPAHCIIOPTHUPOBOYHBIM 3JEMEHTOM 7b B
HalpaBjeHUU 7 K HENOJBW)XXHOMY IPECCOBOYHOMY 3JIEMEHTY 4 C COOTBETCTBYIOLIUM
TPaHCIOPTUPOBOYHBIM 3JIEMEHTOM 7a W CHKMMAETCs C OMUPAIOIIEHCS HAa HEro CTEKJISTHHOU
miactuHo# 2b. 3aTtem Ha sTame H mpeccoBOYHBIN 3JIeMEHT 5 mepeMeniaercss B CTOPOHY Oe3
COOTBETCTBYIOLIETO TPAHCIOPTHPOBOYHOTO 3JIEMEHTa 7b OT HEMOABIIKHOIO MPECCOBOYHOTO
3J€MEHTa 4 B HaNpaBlIeHUU Z, MOCJE 4Yero rOTOBBINA 3JIEMEHT CTEKJIONAKeTa NMpU MOIAEPIKKE
BCEX CTEKJIIHHBIX IJIacThH 1, 2a, 2b 000MMH TPaHCTIOPTUPOBOYHBIMHE 3JIeMEHTaMHu 7b, 7a MoxeT
TPAHCIIOPTHPOBATHCS U3 pabOYEro MPOCTPAHCTBA.

Ecnu TpOMHON 3J€MEHT CTEKJIONAKeTa MOJDKEH BBINOJHATBCS B BHUAE CTYNEHYATOrO
3JIEMEHTa, TO Ha anbTepHAaTUBHOM sTare G2 B pabouee MPOCTPAHCTBO 6 TPAHCIIOPTUPYIOT
TPETHIO CTEKJIIHHYIO IJIACTUHY 2b ¢ COOTBETCTBYIOIEH KOH(Urypalueli 1 OTHOBPEMEHHO WU
BCJIE€[ 32 OTUM CBS3aHHO WJIM CHHXPOHHO MEPEABUrAKOT MPECCOBOYHBIA 3JIEMEHT 5 ¢
COOTBETCTBYIOIIUM TPAHCIIOPTUPOBOUHBIM 3JEMEHTOM 7b W ¢ omnmparomeicss Ha Hero
3aroTOBKOI B HampaBieHUH Y (ONMyIIEHHOW WM MPEANOYTHTENBHO MPUIIOIHATON), a 3aTeM
CIPECCOBBIBAIOT CO CTEKJITHHOW IIACTHHOHN 2b, B TO BpeMsl KaK MPECCOBOYHBIN 3JIEMEHT 5
CBSI3aHHO WJIH CHHXPOHHO C COOTBETCTBYIOIIUM TPAHCIOPTHPOBOYHBIM 3JIEMEHTOM 7b
MEepPEeBUTaeTCs B HANIPABJIECHUN Z K HEMOJABWKHOMY IIPECCOBOYHOMY 3i1eMeHTY 4. Benen 3a stum

TaK:Ke M B 3TOM Ciiydae Ha dtarne H mpeccoBOYHBIN 3JIeMEHT 5 TmepeMeniaercst B CTOpoHy Oe3
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COOTBETCTBYIOLIETO TPAHCIIOPTUPOBOYHOTO 3JIeMeHTa 7b OT (PUKCHPOBAHHOTO MPECCOBOYHOTO
3JeMeHTa 4 B HampaBjieHUU Z, TMOCJIE 4Yero rOTOBBIM 3JIEMEHT CTYNEHYaTOro CTEKJIONMAaKeTa
MOJKET TPAaHCIOPTHPOBATHCS MPH TOINEP)KKE BCEX CTEKIIHHBIX IJIACTHUH JI, 2a, 2b obommu
TPAHCIIOPTHPOBOYHBIMH 3JIEMEHTaMHt 7b, 7a U3 pabouero mpocTpaHCTBa.

CornacHo W300peTEHUIO BO3MOJKHOE CBSI3aHHOE MJIM CHHXPOHHOE IBI)KCHHUE
IPECCOBOYHOIO 3JIEMEHTa 5 C COOTBETCTBYIOLUIUM TPAHCIIOPTHUPOBOYHBIM 3JEMEHTOM 7b B
HampaBieHuun Y (Hampumep, Ha stane (G2) uUMeeT NPEHMYIIECTBO B TOM, YTO BO3MOKHO
OTyCKaHWE WJIM, B YaCTHOCTH, MPUIIOJHUMAaHHE OOOMX 3JIEMEHTOB ISl M3TOTOBJICHUS Pa3HBIX
3JIEMEHTOB CTyNeHel. B YpoBHE TeXHHUKHU, B KOTOPOM B HANpPAaBJICHUH Z MOKET NEPEeIBUTraThCs
TOJIBKO TPAHCHOPTUPOBOYHBINA 3JIEMEHT, 3TO JBHKEHHE OrPAaHHUYECHO OIYCKaHHEM, TaK Kak
YyYaCTOK IBM)KEHHUsSI BBEpPX 3a0JIOKHMPOBAH MPECCOBOYHBIM 3JIEMEHTOM. XOTS B JAHHOM Cilydae
npu HEOOXOAMMOCTH COOTBETCTBEHHO V3KUH TPAHCIOPTUPOBOYHBIA 3JIEMEHT M MOT Obl
NepeMeIaTbCsl MUMO MPECCOBOYHOTO 3JIEMEHTA, OHAKO TOTJA CTEKJISIHHbIE MIaCTHHBI OOJbLIe
HE CMOIJIM OBl OMHUPATBhCS MPU 3aMBbIKAHWH MPECCOBOYHBIX 3JIEMEHTOB, & JOJDKHBI Obl OBLIH
Nociie Tepenavyd CTEKISIHHOM IUIAaCTUHBI CHOBA BBIABHraThCcs M3 pabodero MpoCTPaHCTBA H
omyckarbcsi. Kpome TOro, npu yBeNMYEHHMM WHTEpBaJa IPECCOBOYHOIO JJIEMEHTAa U
TPAHCHIOPTUPOBOYHOIO  3JIEMEHTA MOCPEACTBOM OTHOCUTEJIBHOTO OIYCKaHUs BO3HHUKAET
npobsemMa B TOM, YTO MPECCOBOYHBINA 3JIEMEHT OOJIbIIe He BO3ACHCTBYET BCEH MOBEPXHOCTHIO HA
CTEKJITHHYHK) IUIACTUHY, TaK KakK CTEKJIsIHHAs IJaCTUHA BBICTYNA€T BHMU3 HIUDKHEH CTOPOHOHN
4yepe3 MPEeCCOBOYHBIN 31eMEeHT. Ecin nmpeccOBOYHOro 3J€MEHTa He XBAaTaeT N0 HWXXKHEro Kpas
CTEKJIHHOW IJIACTHUHBL, TO HA OAHOM Yy4YacTKe€ K JUCTAHLUOHHOMY JJIEMEHTY He
MPUKJIAABIBAETCS] TOCTATOYHOE YCUJINE MPHUKKUMA, a TIO3TOMY B HEM HE CO3AAETCsl T€PMETUYHOE
COeIMHEHHE Kpas. B ompeneneHHBIX Clydasx CTEKISIHHAS TUTACTHHA MPH OOKMMAaHUU MOXKET
TaKXXe TPECKATbCsA, MaXe €CIU TPAHCHOPTUPOBOYHBIM 3JIEMEHT IEPEABUraeTCs BMECTE C
MIPECCOBOYHBIM 3JIEMEHTOM B HampasieHun Z. HakoHel, yBelHueHHWE WHTEpBAJIA MEXAY
MIPECCOBOYHBIM 3JIEMEHTOM U COOTBETCTBYIOIIMM TPAHCIOPTUPOBOYHBIM 3JIEMEHTOM CO34a€T
npobseMy TpHU YIUIOTHEHMH pabodero MpoCTpaHCTBa COOPOYHOTO Mpecca AJisl 3arOJTHEHUS

HaIIOJIHAKIIHM I'a30M.



17

OOPMVYIJIA M30BPETEHHA

1. COopouHbIii Tipecc TSl U3rOTOBJICHHS 3JIEMEHTOB CTEKJIOMAKETa, [0 MEHBIIEeH Mepe, ¢
IBYMSl TapajuleNbHbBIMH TulacTHHaMu (1, 2), coemuHseMbIX IPYr C IPYroM IOCPENCTBOM
IAMCTAHIIMOHHOTO 3JIeMeHTa (3), PacroJIO’KEHHOTO MEXy COCETHIUMH TutacTuHaMu (1, 2)

- C ABYMSI PacIIOJIOKEHHBIMU HAIPOTUB JPYT Ipyra MPEeCCOBOYHBIMH 3JIeMEHTaMHu (4, 5),
OTIPENIEISIIOIUMHI MEXAy coOoi pabodee mpocTpaHCTBO (6) M MHTEPBAT MEXKAY KOTOPBIMH
MOKHO M3MEHSATb B II€PBOM HampaBieHUH (Z) Ais CKUMaHHUsS HaxOIIuxcs B padodem
npoctpancTBe (6) miactud (1, 2) st 00pa3oBaHMsI HIEMEHTa CTEKJIOMAKETa,

- C TPAHCIIOPTUPOBOUYHBIM yCTpoiicTBoM (7) mist mepemerenns miactul (1, 2) B pabouee
nojioxkeHne B padoduee TPOCTpaHCTBO (6) M W3 HEro BO BTOPOM HampamieHuu (X),
NEePIEHINKYIIPHOM K TIEPBOMY HAIpaBieHHIO (Z),

- TpuYeM, 1O MEHbIIeH Mepe, OIWH MPECCOBOYHBIA 3yeMeHT (4, 5) BBINONHEH C
BO3MOJKHOCTBEO HM3MEHEHHsI TOJIOKEHUsI B TpeTbeM HampasieHuH (Y), HMePHIeHIUKYISIPHOM K
NepBOMY HaIpaBJIeHUIO (Z) 1 BTOpOMY HarpasieHuto (X),

- TNpUYEM TPAHCIIOPTUPOBOYHOE YCTPoicTBO (7) WMeeT, MO MeHbLIeH Mepe, nBa
BBITIOJIHEHHBIX C BO3MOJKHOCTBIO TIPUBEACHHUS B JEHCTBHE TPAHCIIOPTHPOBOYHBIX 3j1eMeHTa (7a,
7b), COOTBETCTBEHHO MMEIOLINX OJIHO OMOPHOE cpencTso (8a, 8b) mist ornopsl HIDKHEH CTOPOHBI,
[0 MEHbIIEH Mepe, ONHOW M3, MO MeHblIed Mepe, nByx IwacTuH (1, 2) BO Bpems uX
TPAHCIIOPTHPOBKH B COOTBETCTBYIOLIEH IJIOCKOCTH TPAHCIIOPTHPOBAHUS U KOTOPBIE BBITIOJHEHBI
C BO3MOYKHOCTBEO M3MEHEHHMs IOJIOJKEHHSI HE3aBHCUMO IIPYT OT JAPYra Tak, YTO ONpeNeICHHbIE
OTNOpHbIMU cpeacTBaMu (8a, 8b) TIUIOCKOCTH TPAaHCHMOPTHPOBAHUS HAXOIATCS B Pa3HBIX
MIOJIOXKEHHSX B TPeThbeM HarpasyieHuH (YY), MEePIeHANKYIIPHOM K NEPBOMY HAIpaBlieHHIO (Z) u
BTOpPOMY HamnpasieHuro (X).

2. COopounblii mpecc mo m. 1, B koTopoMm omopHoe cpeactso (8a, 8b) obpasosano
KOMIIOHOBKOW BAaJMKOB WJIM POJIUKOB, WJIH KOHBEHEPHOW JIGHTOH, WIM TPaHCHOPTHUPOBOYHBIM
pPEMHEM, WU UX KOMOMHAITUEH.

3. Cbopounbiii mpecc mo m 1 uiau 2, B KOTOPOM OJUH U3 TPAHCIOPTHPOBOUYHBIX
sneMeHTOB (7a, 7b) mmu 006a TPAHCTIOPTHPOBOYHBIX 3JIEMEHTA BBIMIOJHEHBI ¢ BO3MOMKHOCTBIO
MU3MEHEHHSI MTOJIOJKEHHSI HE3aBHCHUMO JIPYT OT JIPyra U HE3aBUCHUMO OT IPECCOBOYHBIX HJIEMEHTOB
(4, 5) nOTOTHUTENBPHO B TIEPBOM HampaBieHNH (7).

4. COopouHblii npecc mo JrdoMy u3 m.m. 1-3, B KOTOPOM, MO MEHBIIEH Mepe, OJUH U3
000UX TPAHCTIOPTHUPOBOYHBIX 3JIeMEHTOB (7a, 7b) COeNWHEH WU BBIOJHEH ¢ BO3MOKHOCTHIO
U30MPaTETbHOTO COEUHEHUSI C COOTBETCTBEHHO NMPHUMBIKAOIINM MPECCOBOYHBIM 3JIEMEHTOM (4,

5) nns mepeMerneHys BMeCTe ¢ HUM B IIEPBOM HamnpaBiieHUU (Z) W/ HUIH B TPETbEM HAIPaBICHUU

(Y).
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5. COopounslil ipecc 1o 1odoMy U3 M.I. 1-3, B KOTOPOM OJMH U3 TPAHCTIOPTHPOBOYHBIX
snemeHToB (7a, 7b) wmmu o00a TpaHCMOPTUPOBOYHBIX 3jieMeHTa (7a, 7b) BBIIOJHEHBI C
BO3MOJKHOCTBIO, HE3aBHCHMO OT IMPHUMBIKAIOIIErO MPECCOBOYHOIO 3JeMeHTa (4, 5), omHako,
CHHXPOHHO C HUM NPHUBOJUTCS B IBHKEHHE IJI1 BO3SMOKHOCTH U3MEHEHUS MOJIOKEHHST BMECTE C
HUM B [I€PBOM HarpaBJieHUH (Z) W/umu B TpeTbeM HarpasyieHHH (Y).

6. COopouHblli mpecc mo modoMmy u3 m.I. 1-5, B KOTOPOM TPaHCIIOPTHPOBOYHBIE
sneMeHThl (7a, 7b) TPaHCHOPTHUPOBOUHOTO YCTPOUCTBAa (7) BBIMOTHEHBI C BO3MOXKHOCTBIO
NPUBEICHUS B ABIDKEHHE CHHXPOHHO APYT C APYTOM, MPEANOYTUTENBHO, KOTJa ONpeAeIeHHbIE
COOTBETCTBYIOIIUMH ONOPHbIMH cpeacTBamMu  (8a, 8b) IIJIOCKOCTH TPaHCIIOPTHPOBAHUS
HAXOJSATCS B PA3HBIX MOJIOKEHUSIX B TpeTheM HanpasieHuH (Y).

7. COopouHslii pecc No Jr00oMy U3 ILIL. 1-6, B KOTOPOM MpenycCMOTpeHa BO3MOKHOCTh
yIOpaBJICHUS TPHUBOAHBIMHU ycTpoiicTBamMu (M) ans mnpuBeneHHs B JeHCTBHE H3MEHEHUs
MIOJIOXKEHHSI TUNIOCKOCTH TPAHCIIOPTUPOBAHMS OMOPHBIX cpencts (8a, 8b) TpaHCIIOPTHPOBOYHBIX
sneMeHTOB (7a, 7b) B TperbeM HampasieHuu (Y) W/wid Ay U3MEHEHHs MOJIOKEHUSI B TIEPBOM
HAINpaBJICHUH (Z), MpUUEM YIPaBICHUE OCYIIECTBIIIETCS HA OCHOBE aHAJIN3a JAHHBIX BBIXOIHBIX
CHUTHAJIOB OJHOTO JATYMKA MM HECKOJBKUX HaT4ukKoB (10), pacmosoKeHHOro/pacroiosKeHHbIX
111 CKAHUPOBAHMSI CTEKIISTHHBIX TUacThH (1, 2) st o0pa3oBaHUs 3J€MEHTa CTEKJIONAKeTa 1/ T
OIHOTO M3 3aKPEIUICHHBIX HAa HUX HOCUTENeH IaHHBIX B IIOJIOXKEHUH B HANpPaBJICHUH
TPAHCIIOPTHPOBAHMS Nepen padounUM MPOCTPAHCTBOM (6).

8. COopounblii mpecc no grodoMy u3 1.I. 1-7, B KOTOpoM cOOpOUHBI mpecc cHabXKeH
YCTPOWCTBOM Il TOAAYM HANOJHSIOIEro ra3a B padodee mnpocTpaHcTBo (6) w/wmum
YCTPOWUCTBOM JUIsl BAKYYMHPOBAHHS padO4ero nmpocTpaHcTaa (6).

9. Cnoco0 HW3roTOBJIEHHUsS] 3JIEMEHTOB CTEKJIOTIAKETa, MO MEHbIIEH Mepe, C IBYMs

NapajyieIbHbIMA ~ CTEeKJSIHHBIME — TutacTHHaMu (1, 2), coeaMHseMBbIMH [Ipyr C JAPYroM

)
MIOCPENCTBOM, 0 MEHBLIEH Mepe, OJHOrO PACIONIOKEHHOTO MEXKAY COCEIHUMH CTEKJISTHHBIMU
TUTACTHHAMU AUCTAHIMOHHOTO 3JIeMeHTa (3), MPH KOTOPOM:

- TPaHCHOPTHPYIOT CTEKJsIHHBIE MiacTuHbl (1, 2) B pabouee monokeHue B pabouem
npocTtpaHcTBe (6), ONMPENENEHHOM MEXIy ABYMsS PAaCHOJIOKEHHbIMH HANPOTHUB IpPyr Ipyra
NPECCOBOYHBIMH 3JIeMEeHTaMH (4, S5), WMHTEpBaJ MeXIy KOTOPbIMH HM3MEHSETCS B IIEPBOM
HarpasjeHuu (Z), BO BTOpOM HarpasiieHHH (X), MEPIIEHANKYIPHOM K NIEPBOMY HAIPaBJICHUIO
(Z), mpuueM HIKHHE CTOPOHBI CTEKJITHHBIX IIacTuH (1, 2) BO Bpems TPaHCIOPTHPOBAHHUS
OTHPAIOTCS COOTBETCTBEHHO MOCPENCTBOM OMOPHBIX cpeacTB (8a, 8b) TpaHCIOPTHPOBOUYHBIX
sneMeHToB (7a, 7b) TpaHCTIOPTUPOBOYHOTO ycTpoiicTa (7),

- U3MEHSIOT TMOJIOKEHHE OTHOCHTENBHO JpPYr Jpyra OIpPENeNeHHbIX OMOPHBIMU

cpenctBamu  (8a, 8b) TpaHCmOpTHpPOBOYHBIX  3jeMeHTOB  (7a, 7b)  mIOCKOCTeH

2
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TPAHCIIOPTHUPOBAHMS, U3MEHsISI MOJIOKEHUE, N0 MEHbIIEeH Mepe, OMHOTrO M3 ONOPHBIX CPENCTB
(8a, 8b) B Tperbem HampasneHnu (Y), MEPHNEHAUKYISIPHOM K IMEPBOMY HampaBleHHIO (Z) u
BTOPOMY HampasiieHHto (X),

- U3MEHSIOT HMHTEPBaJl MPECCOBOYHBIX 3JIEMEHTOB (4, 5) Apyr ¢ ApyroM B NEPBOM
HanpaBJiIeHuu (Z) sl COKUMAaHHMA HAXOAALIMXCS B paboueM mpocTpaHcTBe (0) CTEKISTHHBIX
wiactuH (1, 2) ans oOpa3oBaHUs 3JIeMEHTa CTEKJIONAKeTa, U

- MepeMelLIaloT 3JEMEHT CTeKJIomakera u3 padouero mpocTpaHcTsa (6) BO BTOPOM
HampaBieHun (X), TpUYeM HIDKHHE CTOPOHBl CTEKJSIHHBIX IUIACTHH BO  BpeMs
TPAHCIIOPTHUPOBAHUS TMOIAEPKUBAIOT COOTBETCTBYIOLIMM OIMOPHBIM cpeacTtBoM (8a, 8b)
TPAHCIIOPTHPOBOYHBIX 3JIEMEHTOB (7a, 7b).

10. Croco6 mo m. 9, mpu KOTOPOM CTEKJISTHHBIE IacTUHBI (1, 2) TPaHCHOPTUPYIOT MO
ouepenu B pabouee MOJIOXKEHHE B paboueM IPOCTPAHCTBE U MEPEMEIIEHHYI0 CHAdala B HETO
CTeKNIIHHYIO 1actuHy (1, 2) yCTaHAaBIMBAIOT ONOPHBIM CPEACTBOM OJHOTO U3
TPAHCIIOPTHPOBOYHBIX 3JIEMEHTOB TPAHCHOPTHPOBOYHOTO YCTPOWCTBA HAa OMOPHOE CPENCTBO
APYroro TPAHCIOPTUPOBOYHOIO 3JIEMEHTA, BPEMEHHO (HKCHPYS MpPEXAe IEePEeMEIIeHHYIO
CTEKJITHHYIO TUTacTHHY (1, 2) OMHUM U3 MPECCOBOYHBIX 3JIEMEHTOB (4, 5), B TO BpeMs Kak Apyroi
U3 TPAHCMOPTHPOBOYHBIX 3JIeMEeHTOB (7a, 7b) mepenBHUraroT noa CTekIstHHOHN mmactuHoi (1, 2) B
TpeTbeM HanpasyieHuH (Y) U B IEpBOM HarpasiieHuH (7).

11. Cnoco6 no n. 9 mim . 10, mpu KOTOPOM U3MEHEHHE TOJIOKEHUsT OJJHOTO U3 000HX
TPAHCIIOPTHUPOBOYHBIX 3JeMEeHTOB (7a, 7b) mmm o0oHMx TPaHCIOPTUPOBOUHBIX 3J1eMeHTOB (7a,
7b), CBSI3AHHO C COOTBETCTBEHHO NPUMBIKAIOLINM IPECCOBOYHBIM 3JieMeHTOM (4, 5), mim
HE3aBUCHUMO OT HEro, OJHAKO CHHXPOHHO, B IEPBOM HampaBlieHHHd (Z) W/WUIH B TPETbEM
HanpasyieHnu (Y).

12. Cnocob no mobomy u3 m.m. 9-11, mpu KOTOPOM BCe CTEKJISIHHBIC IIAacTUHBI (1, 2)
W3rOTaBJIMBAEMOrO 3JIEMEHTA CTEKJIONAKeTa BCEraa IMOANCPKHBAIOTCS HA HIKHEH CTOPOHE
OTIOPHBIM  CPEACTBOM  OJHOIO W3  TPAHCHOPTHPOBOYHBIX  3JIEMEHTOB  BO  BpeMs
TPAHCIIOPTHPOBAHMA B padouee MPOCTPAHCTBO, BO BPEMs C)KUMAHHsI CTEKJISIHHBIX TUIACTHH IS
oOpa3oBaHusl BJIEMEHTa CTEKJomnakera B paboyeM TPOCTPaHCTBE W BO  BpeMs
TPAHCIIOPTHUPOBAHMSA 3JIEMEHTA CTEKJIOTIAKeTa M3 pabdovyero MpOCTPAHCTBA, WM yIEP>KUBAKOTCS
YCHITHEM CXKATHS MTPECCOBOYHBIX 3JIEMEHTOB.

13. Cnoco6 mo mobomy u3 m.m. 9-12, mpu KOTOPOM mepen W/ BO BpeMsl H3MEHEHUS
UHTEPBaJIa MPECCOBOYHBIX 3JIEMEHTOB (4, 5) MeXay Apyr OpyroM B MepBOM HampasieHHU (Z)
U CKUMaHMS Haxomsmuxcss B pabodyeM mnpocTpaHcTBe (6) CTEKISHHBIX IUIACTHH JUIS
o0Opa3oBaHus 3JIEMEHTa CTEKJIONaKeTa, pabodyee mpocTpaHcTBO (6), MO MEHBIIEH Mepe, YACTHYHO

BAKyyYMHUPYVIOT, a 3aTeM B padouee NMpOCTPaHCTBO (6) MONAIOT HATIOIHSOLINH Tas3.



PCT/EP2016/059784

WO 2016/174268

1/4

=

L
\/ I

=
=,

Ly
L L1 1|t T e SR

A

j

i
R ._.n,_\

Y TITITITR

i
A

g
2
. LLAEEESR =
E (o) | UE
el R 7 )

7
()
i
I
(_,,_
. : .-‘mm =)




PCT/EP2016/059784

WO 2016/174268

2/4




WO 2016/174268 PCT/EP2016/059784

3/4

Z

AN
Za
LAY

o
o
fos)
fa})

o0 W
‘\ NS
O

(
|

2277

b

Py
< ..

A 4

=

7
7a
-
]
12[;10 1%]

Fig. 3

9




PCT/EP2016/059784

WO 2016/174268

4/4

CONRN g8
R o
N o >,
* e

/

¢
o
A

NS

]

RN

NN

N

G1

»,
N S .
, ., N N
AN N, /1, K ;

Nwﬂlnﬁ

o
N
]

N

Fig. 4



	Bibliographic data
	Abstract
	Description
	Claims
	Drawings

