201800486 Al

(19)

(12)

(43)

(22)

naTeHTHoOe
Be4OMCTBO

EBpa3unckoe

@1 201800486 » Al

OIMMCAHUE M30BPETEHUS K EBPABUNCKOMU 3ASIBKE

[ara ny6nukaumm 3aseku

2019.12.30

[ata noga4un 3asiBku

2018.08.14

(51) Int. CI. B4IN 1/00 (2006.01)
B32B 33/00 (2006.01)
G02B 5/30 (2006.01)

G02B 5/32 (2006.01)

(54) CIOCOB U3rOTOBJIEHHUSI BA30BOM I'0OJIOI PAOMYECKOMH ®OJIbI'U

(96)
(71)

(72)

(74)

2018/EA/0069 (BY) 2018.08.14
3asBuTens:

3AKPBITOE AKHMOHEPHOE
OBHIECTBO "TOJOT'PA®HUYECKASI
HUHAYCTPUSA"; BOBOPEKO
AJIEKCAHIP TEOPTHEBUY;
MOUCEEHKO ITIETP BACUJIBEBHY;
LHIEBIHOB BUKTOP APKAJIBEBNY
(BY)

M3obpertatens:

Bobopexo Anexcanap I'eopruesny,
Momuceenko Ilerp Bacuiabesuy, [lleBuos
Buxrop Apkaabesny (BY)

MpeacraBuTens:

laxupuna C.I. (BY)

(57) Nzo0perenne OTHOCHUTCS K CPEICTBAM 3aIlUTHI
LIEHHBIX OyMar u JOKyMEHTOB OT ITOJ/IENIKH, B 4aCTHO-
CTH K CIIOCO0y M3TOTOBIICHHs 0a30BOi rojorpadmye-
CKOH (hoNBIry, KOTOpask COAEPXKUT MOINMEPHYIO MHO-
TOCJIONHYIO TIEHKY CO CKPBITBIMH ITOJSIPU3AINOHHBI-
MU H300paKEHUSAMH, BU3YaIN3UPYEMBIMH C TIOMOIIBIO
UACHTH(HUKATOPA, COEPIKAIIETO MOJSIPOUAHYIO TIJICH-
Ky, 1 TP 3TOM NPHUTOAHA JUIS TOPSYEr0 THCHEHUS
Ha Hel TomorpaduIecKkux H300pakeHHid 0e3 moTepu
CBOMCTB YIOMSIHYTBIX CKPBITBIX ITOJMSPU3AIMOHHBIX
n3obpakernii. bazopas ronmorpaduueckas ¢pomnbra, mo-
Jy4eHHas 3asSBICHHBIM CTI0CO0OM, BKITFOYAeT (QYHKIH-
OHAJIBHBIE CJIOHM, B TOM YHCJIE TIOIMMEPHBI OPHEHTH-
POBaHHBIN aHU30TPOIHBINA CIIOH, COAEPKAIIUNA CKPBI-
ThIE TIOJIIPU3AIIMOHHBIE N300paKEHUS, BU3yaIn3upye-
MBI€ C TOMOIIBIO HACHTH(HUKATOPA, COAEPIKAIIETO T0-
JIIPOUIHYIO IUIEHKY, U PACIIOIIOKEHHBIM Ha HEM CIION
JUIs TONOTpahMueCKOTO TUCHEHHS, HA KOTOPBIH HaIlbI-
JICH OTpakaroIIwii cioit. B 6a30Boii romorpadudeckoit
(ompre, M3TOTOBICHHON JaHHBIM CITIOCOOOM, CKPBITHIC
MONAPHU3ALMOHHBIE N300pakKeHHUs HE HMCYE3aAI0T MPH
THCHEHUHU Ha HEH roorpaduyecKix n300pakeHuH U
HE BU3YAIH3UPYIOTCS 0€3 NCIONb30BaHMs HACHTU(DH-
Karopa, COZIEP KaIlIero NOIIPOUTHYIO IICHKY.
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MKH: B4IN 1/00
B32B 33/00

CIIOCOB U3IOTOBJIEHHSA BA30OBOM I'OJIOTPAOGUYECKON ®0JIbI'A

W306peTeHre OTHOCHTCS K CPeICTBAaM 3alUUTHI OEHHBIX OyMar H JOKYMEHTOB OT MOJUICTKH B
YaCTHOCTH K CIIOCOOY H3roTOBJIEHHs 6a30BO# ronorpapmyeckoil (Gomnsry, KOTopas CONEpIKHT
NOJIMMEPHYI0O MHOTOCJIOMHYIO IJIEHKY CO CKDHITBIMH HOJIAPH3ALHOHHBIMH H306paeHHAMH,
BU3yalU3HPyEMbIMH C IOMOIIBIO HACHTADUKATOPA, CONEPXKALIETO MOJSPOMIHYIO IUIEHKY (faiee
— TOJAPH3aTOp), M KOTOpast IPUIrofHA JUII TOPSYEro THCHEHHs Ha Hell ronorpaduuecKux

u300paxeHuii Ge3 IOTePH CBOHCTB YIOMSHYTHIX CKPBITHIX NOJSPH3ANMOHHBIX H300paKeHH i,

H3BecTeH crioco6 U3roToBneHus ronorpadgudeckoil Gonbry IyIs ropsuero THCHEHH, B KOTOpOM
3a OCHOBY OepyT NONMATIICHTEPEDTANATHYIO IUIEHKY C IIOKPHITHEM Ha OCHOBe
TEPMOIUIACTHYHOIO  CBA3YIOIIETO, d nurMeHT [1]. Cooco6 u3roromneHuss HaHHOM
roorpagudeckoii  (GoNBrH He mNpeNycMAaTpUBacT BKIIIOYEHHE B e CTPYKTYpPY CJOEB,
COAepXKAlllMX CKpBITBIe MMOJIAPH3ALHMOHHBIE H300paxeHHd. Eciu B crmocobe H3roTOBIEHHS
GasoBoii romorpadudeckoit (GoNBrA WIS ropsYero THCHEHHS OPEeayCMOTPETh (OPMHPOBaHHUE
aHH30TPOIIHBIX 30H H3BECTHBIMH CIOCOOaMH TEpMOMEXaHHYECKOTO BO3NEHCTBHS HA
M30TPONIHBIM IIOJIMMEDHBIH Marepual H IONYyYHTh B HHX CKPBITBIE IOJSPU3ALHOHHBIE
u3o0paxeHus [2], To mocnenyiomee ropsyee THCHEHHE HA TaKoH (oJbre rojiorpagpuyeckux
H300paXeHni TPHBENET K IOTEPEe CBOMCTB CPHITHIX IOJSPH3ALHOHHBIX u3obpaxenuit (oHH
ucuesHyT). ClienoBaTeNbHO, H3BECTHBIH CIHOCOG HM3rOTOBJICHHS bonere  muA ropsiaero
THCHEHHA royorpaduyeckux H300paXeHHI He MOXET BKIIOYATh ONEPAlHH, CBA3AHHBIE C
$bopMupoBanneM B YHOMAHYTOH (OJIBre CIOS CO CKPBITHIM TIOJIAPHU3aMOHHBIM H300paKeHUEM,
T.. NaHHBIH CIOCOO  HEBOSMOXHO HCIONB30BAaTh UL M3rOTOBJEHHS 6a3oBOM (oibry,
conepamiedl  CKpHITHIC IIONSPH3AMOHHBIC HM300P@KEHHs M MpPUTOJHON IpPH 3TOM UIA
HOCNCAYIOETO THCHEHHMS B HEH  ronorpaguyeckux u3o0paxeHuil Ge3 moTepd CBOMCTB

YHOOMSIHYTBHIX CKPBITHIX MOJIAPH3ALHOHHEBIX H300paXeHuiA.

BmmxaiimiM  aHamorom  3asBigeMoro  crocoba  sBIsercs croco®  H3rOTOBJICHHS
ronorpadpu4eckoi (ONErH IS TOpSYero THCHEHHS, IPH KOTOPOM 6epyr mommsdupHYIO
IUICHKY-OCHOBY, Ha KOTOPYIO IIOCJIE[IOBATEIBHO HAHOCAT pa3feNUTENLHEIN CIIOH, 3alIUTHBII
JNIaKOBBIA CIIO#, JONOJHUTENBHBI CICHHANBHBIN CIOH, METAUIHYECKHN M aqre3HOHHBIH CIIOH
[3]. B xayecTBe crieHaNbHOrO CJIOS IPH H3TOTOBIEHHH H3BECTHOM IOIOrpadHYECKOR ¢donbru
AL TOPSYEro THCHCHHA 3aKIafBIBAIOT NOJMMEPHBIA CJIOH IUI1 THCHEHHS rojorpaduuecKux

H300pasKeHHIA.
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HenocratkoM nanHOro cmocoba H3roToBieHHs rojorpaduyeckoil GONbrH I ropsuero
THCHEHHS SABIILETCS TO, YTO OH, KaK M B MPEABIIYINHH aHAJIOT, HE MOXET BIJIIOUATh ONEpallyy,
CBA3aHHBIE C (OPMHPOBAHNEM B YIIOMAHYTOU (OJIBre CI0S CO CKPHITHIMU nompnéaunormnmn
H300paXXEHUSIMH 110 IIPAYHHAM, H3JI0KEHHBIM BHIIIIE.

3anadeil 3adBISEMOro  W300peTeHMs sBIAETCS pa3paboTka cmocoba HM3TOTOBIEHHS
Ga30Bo# romorpaguuecKoi GONBIH I TOPSIEro THCHEHHs, KOTOpAs COAEPHKUT IONMMEPHBIH
CIOH ¢ MpeaBapHTENbHO CHOPMHMPOBAHHBIMH B HEM CKPBITBIMH IOJIPH3ALHOHHBEIME
U300paXEeHHAMM, B KOTOPOM IOCHERYIOIIee THCHEHHH rojorpaguyeckux H3o0paxeHHi He
INPHBOJMT K TOTEpe KOHTPAacTa  CKPBITHIX IOJIAPH3ALMOHHBIX M300paKeHHH IIpH HX
BH3yallu3alli¥ C IIOMOMIBIO HOJISIPM3aTOpa MJIM K BH3yaIH3allMH 3THX n300paxenuit 0Oe3

HCTIONb30BAHUS YIIOMSHYTOI'O IIOJIPU3aTOpa.

Taxum o6pazoMm, 6a3oBas ronorpadmdeckas ¢osbra, IONyYeHHas 3asBISEMbBIM

cnocoboM, TOIDKHA YAOBJICTBOPATH CIEAYIOLIMM TpeOOBaHHUAM:
- CKDHITBIE M300paXK€HHs HE MOJDKHO HCYE3HYTh NPH TEPMOMEXAHMYECKOM BO3JIEHCTBHH Ha
Ga3oBylo roorpadpuyecKkyio (poJbry npH MOIyYeHHH Ha Hel roorpaguuecKux n300paKeHHii;
- CKPBIThIE H300paXKeHHs JODKHEI GBITh MAKCHMATBHO 3aMaCKHPOBAHEI H HE BU3yaJIM3HPOBATHCH
6e3 HCIIOIBb30BaHUS MOJIAPU3aTOpA.

[ToctaBnenHas 3amada pemmaercs 3agBISEMBIM CIOCOOOM H3IOTOBJCHHA 6a30BoOi
rojiorpaduueckoii GoJIbry, BKIFOYAIOMMM CIIEAYIOIIME ITAMEL:
- GepyT NOJMMEpPHYIO IUIEHKY-OCHOBY H YCTaHABJIHBAIOT €€ C BOSMOXHOCTBIO  IPOJOIBHOTO
nepeMeIeHNS;
- OCYIIECTBILIIOT IEPEMEIICHHE TIOJIMMEPHOM IIJIEHKH-OCHOBBI UM HaHOCAT Ha OJHY M3 €€ CTOPOH
KOMIIO3HLHIO Da3[ENMTENLHOIO  CIOs, 3aTeM IIPOM3BOAAT €€ CYIIKYy M IOJY4aroT Ha
MOJIMMEPHOH IUIEHKE-OCHOBE pa3leIUTENbHEIN CIIOi;
- HAHOCAT Ha Pa3sACIMTENbHBIH CI0H NMONMMEPHYIO KOMIIO3HIMIO 3aIOHTHOIO JIAKOBOT'O CIIOf,
3aTeéM NPOU3BOJAT €€ CYIIKY H IOJYy4aroT Ha pa3[eiMTeIbHOM CJIO€ MOJMMEPHEIM 3alIuTHBIN
JIAKOBBIH CJIOH;
- HAHOCAT HA TONMMEPHBIA 3aIIMTHBIA JIAKOBEIA  CJIOH MOJIUMEPHYIO KOMITO3HIIHIO
OPHMEHTHPYIOIIETO CJIOs, 3aTEM MPOH3BOMAAT €€ CYHIKY H MOJYYalOT Ha IOJIMMEPHOM 3aIlHTHOM
JIaKOBOM CJIO€ TOJIMMEDPHBIH OPHEHTUPYIOIIHH CIIOH;
- OCYIIECTB/LIOT POTAlIHOHHOE THCHEHHE IIOJMMEPHOTO OPHEHTHPYIOIIEFO CJIOA U IONyJaroT
Ha HeM JU(paKIHOHHYIO CTPYKTYPY;
- HAHOCAT Ha TMOJHMEDHLIA OPHEHTHPYIOWMH  CIOH  IONMMEPHYIO aHU30TPOMHYIO

KOMIIO3HIIHIO, TIPOM3BOJAT €€ CYIIKY M IONy4aroT NMOJMMEPHEIN aHM30TPONHEIA CIOH, 3aTeM
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HarpeBaioOT IOJYYCHHBIH IOJMMEPHBIH aHH3OTPONHBIM CIOM HO TeMmepaTyphl, HEOGXOmuMOl
AJI1 €ro OpHCHTAIMH, H IONY4al0T Ha IOJMMEPHOM OpPHEHTHPYIOIIEM CJIO€ IIOJMMEDHBLA
OPHECHTHPOBaHHBIN aHU3OTPOIIHEIN CIIOH; .

- IPOH3BOJAT Y O-MOMMEPU3AIHIO TIOMMEPHOr0 OPHEHTUPOBAHHOTO AHM30TPOMHOTO CIIOS;
Hocne Y®@-nonuMepusanuy —HONHMEPHOIO OPHEHTHPOBAHHOTO AHH30TPONHOFO  CIOS OH
CrocoGeH BBIIEPKHMBATH TEPMOMEXAHHWYECKHE BO3ACHCTBHS NPH IIOCIEAYIOMEM THCHEHHH
royiorpaduIecKoro u3o0pakeHus Ge3 HOTebn GyHKIHOHATBHBIX CBOKCTB, TaKk (JOPMHpYETCs
HeoOpaTHMasl IOJIMMEPHAs CTPYKTYPa, Pa3pyIIHTh KOTOPYIO MOYKHO TOJBKO HECTPYKLHEH.

- HAHOCAT Ha MOJMMEPHBIH OPHEHTHPOBAHHEINH aHH30TPOIHbIA CIIOH IOJHMEPHYIO KOMIO3HIIHIO
CJI0A I TONOrpaUYECcKOro THCHEHHMS, MPOM3BOMAT €€ CYIIKY M MOJNYYaloT Ha NOJHMEPHOM
OPUCHTHPOBAaHHOM aHM30TPOIHOM CJO€ IOJMMEPHBIA CIIOH U1 roJaorpadu4ecKoro THCHEHHS
TaKOM TOJIIMHEL, KOTOpask 00ECIIEYHBACT ONTUYECKYIO ITHHY nyta 1,9 — 3,2 mxm;
HeoOxomMMOCTP  MONYYeHMS  TONIIMHBI  IIOJMMEPHOTO  CHELHAIBHOrO  Cjos  JUid
rojorpagu4eckoro THCHEHHS B 3a[aHHBIX Mpejesax MpH IepecyeTe ee Ha ONTHYECKYIO IIUHY
myTd, OOBscHAeTCA creAyiomuM. OpHEHTHPOBAHHBIM AaHM3OTPOIHEIH NOJHMEPHBIA  CJI0H
NOJIy9aeT COOTBETCTBYIOIIEE a3MMYTABHOE HAIIPaBJICHHE 33 CYET NUPPAKIIMOHHON CTPYKTYPEI
opueHTHpyomero cios. Ilapamerpel IudpakIMOHHONH CTPYKTYpBI OPHEHTHPYIOLIErO CIOS
TaKOBBI, YTO HA HHX IH(pParupyer BHIMMOE W3IyYCHHE C Da3NiOKEHHEM HA CIEKTpPAIbHEBIE
COCTABJIAIOIIHE. JTO MPHBOAMT K JEMACKHPOBAHHMIO CKPBITHIX NOJIAPH3AIMOHHEIX H300PaKEHHMIA,
KOTOpBIe COOPMHPOBaHEI B IOJHMMEPHOM OPHEHTHPOBAHHOM  aHH3OTPOIIHOM CJIO€, IIpH
OTP2KCHHHM CHEKTPAIBHOM COCTABILIOIIEH BUINMOTO H3JIyYeHHS OT NIEPBOY IPaHMIb], 8 IMEHHO
MEXIy MOJMMEPHBEIM OPHEHTHDPYIOIIMM CJIOEM H IIOJIUMEPHBIM ~ OPHEHTHPOBAHHBIM
aHU30TPONHEIM CJI0eM. MCKIIIOUHTE OTpakeHHEe CHEKTPAIBHOM COCTaBIIAIONIEH MOXHO, €CIH
ObecrieuuTs PaBEeHCTBO MOKa3aTelell MpPENIOMICHHS  NOJUMEPHBIX OPHEHTHPYIOIIETO H
OPHEHTHPOBAHHOrO aHH30TPOMHOro cjoeB. OIHAKO, 3TO HEBO3MOXHO, TAK KAK MOJHMEpPHEIH
OPHEHTHPOBAHHBIM  AHHU3OTPOIHBIN cioi 1o cBoedl (u3muyeckol CcyTH  sSBIgETCA

ABYIy4eNIPENIOMIISIOIIEd CTPYKTYPOH, KOTOpas HMeeT JBa [OKa3arens NpeIOMICHH:

OOGBIKHOBEHHBIIf N0 H HEOOBIKHOBEHHEI Ne. OpuH u3 3THX IOKa3areneii TIIPCIIOMIICHHAS, a

HMEHHO - OOBIKHOBEHHBIH 1O IPaKTHYECKH PABEH [OKA3aTENO NPENOMIEHHS IOIMMEPHOIO
OPHEHTHpYIOIIEro cnosi. B atoM cnywae mudpaxuuoHHble 3¢deKTsl GyayT HHBETHPOBAHEL
HeoOBIKHOBEHHBIH MMOKA3aTeNb IPSTIOMIICHHS Ne B TAKOM Cilydae He GyeT paBeH [OKa3aTelio

NpeIOMIICHHS NOJTHMEPHOI0 OPUCHTHPYIOLIETO CII0s, ¥ MU paKIHOHHEIE 3 (eKThl, CBI3aHHBIE C
3THM NOKA3aTelieM NPENOMIICHHS, HE MOTYT OBITh YCTPAaHEHbI, YTO IIPUBENET K HeXeTaTelbHOM

BH3YyalIM3allHA CKPBITOI'0 NOJIAPH3AL[HOHHOIO Hsoﬁpmennx 6€e3 HCI0JIE30BaHMUS nnoJjigpu3aropa.
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YCTpanuTh 3TOT HENOCTATOK MOXHO, €CIH HCIONB30BATH NEPHOJMYECKYIO, C JIOKATbHBIME
MHHHMYMaMH A MakCHMyMaMmH, 3aBHCHMOCTh AUGPaKIOHHON 3QPEKTHUBHOCTH OT ONTHYECKOH
AJIAHBL IyTH IOJHMEPHOIO CJIOS UL TOJIOrpauuecKoro THCHEHHUS, T.€. HCIOJb3Ys OTPAKECHHE
Ha BTOpOH I'paHHIE, 2 UMEHHO MEXTy NOIMMEPHBIM CJIOEM JUIS TON0rpaduuecKoro THCHEHHs
H OTpaXkaromuM cioeM. st 3Toro BHIGHpAroT ONTHYECKYIO JUTHHY IIYTH [TOJIAMEPHOTO CIOS IS
roJIorpauueckoro THCHEHHs, H, COOTBETCTBEHHO, €r0 TOMIMHY B OOJACTH PaCIONIOXKEHHS
MHHEMyMa JudpaknuoHHOM dddexkTuBHOCTH.  Tak KaK 3aBHCHMOCTD I paKiOHHOH
3(PEeKTHBHOCTH OT ONTHYECKON ITMHBI MYTH IOMMMEPHOTO CJOS Ui TOJIOTpPadHYEcKOro
THCHCHHS NEPHOAWYECKasd, TO BTOPEIM YCIOBHEM YCTPAaHEHHS HEXENATENbHON BH3YyaTH3alMH
CKPBITOIO ITOJIIPH3ALMOHHOrO0 H300pakeHHsI 0e3 HCIIOIb30BaHHA HOASPU3aTOpa SBISETCS
CO3JjaHH€ TaKOX TOJILHMHEI MOJIMMEPHOTO CJIOS I TOJIOrpadpHYECKOTO THCHEHHS, IIPH KOTOPOM
Ha BTOPOX OTpaXaiouled IpaHMIE CO3JaeTcs OTpaXKarolas BOJHA, KOTOpas HaXOIUTCS B
npoTHBOoQase ¢ BONHOH, KOTOpas (OPMHpYEICS BTOPBIM MNOKAa3aTeleM IPelTOMICHHS
TNOJIMMEPHOr0  OPHEHTHPOBAHHOIO AHM3OTPONHOTO CHOS HA IEPBOH OTpaxaroulell rpaHue
(MeXIy TONMMEPHHIM OPHEHTHPYIOIUHM CIO€M M IOJMMEDHBIM OPHEHTHPOBAHHBIM
aHU3OTPONHEIM cyoeM). B 3asBngeMoM crmocobe cnoif it  rojorpaguyeckoro THCHEHHS
IIONY4alOT TaKO! TONIUHBL, KOTOpas 00€CIeYNBACT ONTHYECKYIO JUIMHY B HHTEpBAJe

1,9 - 3,2 MxMm.

Jlpyrumu cioBaMH, Ha BTOPOM OTpaXarolleidl IpaHMIE 3a CYET OITHMAIBHON TONIIMHLI
NOMMMEPHOTO CIOS It TONOrpadHyYeckoro THCHEHMS  CO3MAETCS H3JIy4EHHE, KOTOPOE
HaXOIUTCS B NPOTHUBOGA3e C JEMaCKHPYIOIIM H3JyYeHHEM Ha NEPBOM OTpakalolied rpaHHIie
H TeM CaMBIM €ro ycTpauser. Pasymeercs, pedr uzmer o6 ONpEHENEHHOH CIEKTPAIBHON

COCTAaBIIAIOIICH;
- HaNbUBIIOT HAa HOJIMMEPHEIA CJI0# A7 ronorpaguueckoro THCHEHHsT OTPaXKAIOLMil CIIOH.

IIpermMy1iecTBO HMeET croco0, B KOTOPOM IIOJTMMEPHBIN 3aIHTHBIA JIAKOBBIHA CJIOH BHITOIHSIIOT
u3 nomukapbonara. ITonmkapGoHAT cpead NONMMEPOB OTIMYAETCS BBICOKOM CTOMKOCTBIO K
MEXaHMYECKUM U XUMHYECKUM BO3JIEHCTBHAM, YTO BAXKHO U1 (POJIBIH rOpsAYEro TUCHEHHS.

IIpeuMyIIecTBO HMEET TaKXKe CHOCO0, B KOTOPOM TOJNIIAHY IIOJMMEPHOrO OPHEHTHPOBAHHOTO
aHHU30TPOITHOIO CJIOSl YCTaHABIMBAIOT TaKOH, 4TOOBI OOECHEYHTh ONTHYECKYIO Pa3sHOCTh XOIa
OOBIKHOBEHHOTO M HEOOBIKHOBEHHOTO Jyueil, paBHYIO YETBEPTH MX JUIMHBI BOJHEL Takas
TOJIIIHHA TMOJIMMEPHOr0 OPHMEHTHPOBAHHOIO aHM30TPOMHOrO CJOos obecmeymBaeT Haubosee

KOHTPACTHYIO BH3YaIM3ALHIO CKPHITHIX MOJIIPU3ALMOHHEIX H300paXKenyii.
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[IpeuMymmecTBo HMMeeT cocol, B KOTOPOM OTPaXKalOIMi CIOM  BHINONHSIOT W3 METALIOB
(anroMuHMH, MeNb, XpOM M T.I.) HIH BEIIECTB C I[IOKAa3aTeleM NpENOMICHHS Gonee ABYX
€IMHHII, TAKUX KaK CyJb(U] HMHKA, OKCHJI TUTAHA U T.II.

IIpennaraemelii coco6 IOSCHSAETCS YEPTENOM, Ha KOTOPOM CXEMAaTHYECKH TIOKa3aHa B
paspese Ga3oBas ronorpapudeckas $hoibra, HOJXyYeHHas B Pe3yIbTaTe OCYIIECTBICHHS AAHHOTO
crnocoba.

Ha mpezicTaBieHHOM YepTeXXe HMEIOTCS CIIeAYIOHe 0003HAYCHHUS:
IIOJIMMEPHAs IJIEHKa-0CHOBA;
pa3sfenUTENbHBIA CIIOH;
MIOJTHMEPHBIH 3alMTHEIHN JIAaKOBBIH CIION;
IIOJIAMEPHBIH OPUEHTHPYIOIIUI CIIOH;
Iu(paKkHOHHAS CTPYKTYDa;
TIOJIMMEPHBIM OPHEHTHPOBAHHBINA aHU3OTPOIHEIH CIIOH;

MOJIUMEPHBIA CJI0H LA roorpadu4eckoro THCHEHHS,

© N v AW N

. OTpaXaroLIuii CIIO¥;

3asBIAeMbIH CIIOCOO NOACHAETCS HHXENPHBEICHHBIMA IIPHMEPaMH.

[Ipumep 1. HsrorosneHue 6a30Boii ronorpadudeckoii Gponsru, KOTOpas HCIONB30BANTACh B
Ka4decTBe ()OJIBI'H rOPSYEro TUCHEHHS.

Pynon nommMepHO# NNEHKH-OCHOBEI 1, MaTepHaoM KOTOPOi SBISETCS NONTHITHICHTepedTanaT
TOMUMHOK 19 MKM, yCTAaHOBHIM Ha YCTaHOBKY [UIs HAHECEHMS TOKDHITHH H 3a1aiH
NIEpEMEIIeHHe CO CKOPOCThIO 20 M\MMH. AHHJIOKCOBHIM BAJIOM HA OAHY H3 CTOPOH HAHECIH
KOMIIO3HIMIO PasAENUTENbHOTO CJIOs, BBICYINMIIM, YOAlMB pPacTBOPUTEIb, M IONYYHIIH
pasmeNUTENbHBIN  ClloH 2, cocTosmui M3 Bocka. Ha paspenuTensHBIA CiIoif 2 Ha TOM JKe
YCTaHOBKE aHHJIOKCOBBIM BAJIOM HAHEC/IH IOJUMEPHYIO KOMITO3HITUIO 3alUTHOIO JIaKOBOTO
CJ10sl, BBICYITHIIH, yAAINUB PACTBOPHTEND, H IONYYHIN IHOJMMEPHBIH 3alUMTHBIA JaKOBBIH CIOH
3, cocrosamui u3 nonukapb6oHara. Ha momuMepHEId 3alIuTHEIA JaKoBBIL COM 3 Ha TOM ke
YCTaHOBKE aHHJIOKCOBHIM BAJIOM HAHECIIH NOJHMEPHYIO KOMIIO3HIIMIO OPHEHTHPYIOIIETO CJIOH,
BBICYIIMIIM €TI0, YIAJUB PacCTBOPHUTEIND, M IOJNYYHIX MOJMMEPHBII OPHEHTHPYIOLMH Choi 4,
OCHOBHBIMH KOMIIOHEHTaMH KOTOPOrO SBJISXOTCS NOJMMETHIMETaKpUIAT U HHUTPOLEIIONO03A.

Iloxasartenb IpeNoMICHHS IIOTHMEPHOTO OPHEHTHPYIOIIEro cios 4 pasen nopc=1,505.

Hasee Ha yCcTaHOBKE U1 TOIOrpapuyuecKOro THCHEHNS HAKEJIEBOH MaTpHIEH CO CKOPOCTBIO 20

M\MHH OCYIIECTBHJIM THCHEHHE IOJMMEPHOr0 OPUEHTHPYIOIIETO CIoS 4 ¥ IIONYYMIH Ha HeM

IuGPaKIMOHHYIO CTPYKTYpY 5.
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Ha ¢nexcorpadudeckoii mneuarHoif MallMHe Ha NONMMEPHBIH OpHEHTHpYIOmME cnoil 4
HaHOCHJIM AaHWJIOKCOBHIM BAJIOM CJIOM ITOJIMMEPHOM aHWU3OTPOIIHOM KOMIIO3HIMH, 3aTeM
IPOH3BOAMIIN €€ CYIIKY H MOJy4Yaji¥ Ha MOJMMEPHOM OPHEHTHPYIOIIEM CJIO€ 4 TONHUMEPHBIH
aHU3OTPONHBIH  CHOM 6 TommmHOX 650 HM, KOTOpHIi ofecmeuHBal pasHOCTh XOZA
HEOOBIKHOBEHHOTO M OOBIKHOBEHHOTO JIydeH, PaBHYIO YeTBEPTH HX IUIMHBI BOJHEI (AL=130 HM).
OnpeneneHnylo TOMIOWMHY INONHMEPHOTO AHW3OTPOIHOIO CNOA (B JaHHOM ciydae 650 HM)
NOJyJalH 3a cYeT BHIOOpa NapamMeTpoB aHHIIOKCOBOTO Bajlda C YYETOM CBOHCTB MOIMMEPHOH
AHM30TPONHOM KOMIIO3MUMH H YCIOBMH HaHeceHHs. [loMMEpHEBIM AHU3OTPONHBI CIOH
nojgorpeBaid  no Temneparypsl 48 C° B 3aBHCHMOCTH OT HANpPaBJi€HWs INTPHXOB
Au(paKIHOHHOM CTPYKTYPHI 5 HOJIMMEPHEIH aHU3OTPOIHBIN CIIOM MOTyJa IIPOCTPAHCTBEHHYIO
OpHEHTAUMIO U GOPMHUPOBAICA MHOJHMEPHBI OPHEHTHPOBAHHBIM AHM3OTPONHEIA cioii 6. B
Ka4eCcTBE MOJIMMEPHOH AHM30TPOIIHOM KOMIIO3HUIMM HCIIONB30BAIH KOMIIO3HIMIO HA OCHOBE

aKpUJIATHBIX JKHJKOKPUCTAJUIHYECKUX MOHOMEpOB. Ilokasarenn NpenoMIICHHS NOJUMEPHOrO
OpPHEHTHPOBAHHOI'0 AHM30TPONHOIO c¢jof 6 paBHEI ho=1,5, Ne=1,69 cOOTBETCTBEHHO IS

OGBIKHOBEHHOT'O M HEOOBIKHOBEHHOTO JIyYeil.

IlpousBomunu YV @-ONHMEpH3alMIO  CIUIOIIHOTO  NOJMMEPHOTO  OPHEHTHPOBAHHOTO
aHHU30TPOIHOIO CJIOsl 6, HCIOJIB3ysl YCTaHOBKY Ui Y P-monumepusaunn drexcorpaguueckoi
[1I€9aTHOM MAIUHEI ¢ yAEIbHON MoImHOCTRIO 100 B1/cM2.

Jlaree Ha CIVIOIIHOH NONHMEPHBIM OPHEHTHPOBAHHBI AHM3OTPONHBIA CJIOH 6 HAaHOCHIH
HOJIMMEPHYIO KOMIIO3HLHUIO CJIOS UL TolorpadHueckoro THCHEHHS M IOCNE BhICYIIMBAHHUI
HOJTy4al! ITOJIMMEPHBIA  CJIOH IJId ronorpadHYecKoro THUCHEHHS 7, KOTOPBIM COCTOM W3
nonukap6onaTa. Ou3MyecKas TONIMHA CIOS nonukapboHaTa coctaBuna 1,6 mMxm. ITokasarens
npesioMiIeHAs ToJMKkapOoHara paBeH Nnk = 1,59. CnenmoBarensHO, ONTHYECKAs JUIHHA IyTH
coctaBmia 2,54 MKM.

Ha ycranoBke mis BakyyMHOrO HaNBUICHHS Ha NOMHMEDPHBIA CIOH IS rojorpaduyeckoro

THCHEHHS 7 HaHECIH OTPaKAIOMHU#i CIIoi 8 U3 ANOMMHKS, TOMIHHOH 60 HM.

IIpumep 2. Ilomyuenue GazoBoit romorpaduueckoit (onerm, Koropas HCMONB30BATACh
JUIst M3TOTOBJIEHMSA CaMOPa3pyINAOIHXCS, CAMOKIICIOIIUXCS CTHKEPOB.
ENMHCTBEHHBIM OTJIHYMEM cIoco0a NOMydYeHHs NaHHOM 6a30BOif (ONBIM SBISETCS TO, YTO
HOJIMMEPHYIO IUICHKY-OCHOBY, HAaIlpHMeEp, M3 IOJMITHWIeHTepepTanata Opaid TomuHOH 50
MKM.

Hcnonb3osanne 6a30Boi ronorpaduueckoil Gonbru, MONYYEHHOM IO NPELIaracMoMy

cnocofy, nanee MpPOHCXOMMIIO MO 06bIdHOM TexHonoruu. Ha Ga3oBoit ronorpaduyeckoit pomsre
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THCHHJIH ~ OPHTHHAIBHBIE Trojorpaduyueckne W300paXkeHHs, HAHOCHIHM COOTBETCTBYIOLIMIM
aire3uB, MpHJaBaiM ONpENEIEHHYI0 (GopMy H pa3Mephl M MOJNyYald TrojorpadHyecKuii
3aIUTHBIA 3HAaK ¥ HEPEHOCHIIM €ro Ha 3amminaeMoe u3fenue. [Ipu THCHEHMH OPHIMHAIBHBIX
ronorpaguyeckux H300paXeHHH IyTeM TEPMOMEXaHHYECKOTO BO3ICHCTBHS Ha MONMMEPHEIH
CIOH [ ToNorpadM94ecKoro THCHEHHS H, CIEIOBATENbHO, HA OCTAIBHBIE CJIOH, CKPBITHIE
HOJIIPU3AUMOHHEIE  H300paXXeHHs, KOTOphle CHOPMHpOBAIM 3a CYET HOJUMEPHOTO
OPHEHTHPOBAaHHOTO  aHH30TPOIHOTO  CJIOS, HE INOABEPrajMCh H3MCHEHHSAM, KOTOPHIE
npuBoAMiM OBl K IIOTEPE KOHTpPAcTa PH BH3yallM3allM{ MX NOJspusartopoM.  Kpome Toro,
HeXXelaTeNbHas BH3yalH3alMs IUQPAKIMOHHOH CTPYKTYPHI IOJHMEPHOIO OPHEHTHPYIOIIErO
CIIOsl, y4acTByromiass B (POPMHPOBAaHHHM CKpPBITHIX NOJIPHU3ALMOHHBIX M300paxKeHul, ObLIa
ycTpaHeHa IByMs mpueMamu. Bo-mepBhiX, nudpaknuoHHyI0 3()¢eKTHBHOCTD, 00YCIOBIEHHYIO
OOBIKHOBEHHEIM NOKA3aTeNeM IPEOMIICHHS OPHEHTHPOBAHHOIO AHHW3OTPOMHOTO MOJAMEPHOTO
CII0f, TaCHJIA 3a CYET PaBEHCTBA €T0 C IOKa3aTeNeM MPEIOMIICHHS OPHEHTHPYIOLIEro clios. Bo-
BTOPHIX, AH(PPaKIHOHHYIO 5()(EKTHBHOCTD, OOYCIOBIEHHYIO HEOORIKHOBEHHBIM IIOKa3aTeneM
NPENOMIICHHA, TaCHIM 32 CYET TONY4YEHHS TOJNIIMHBI MOJIUMEPHOIO cilost  Ais
rojiorpagM4eckoro THCHEHHA B YKa3aHHOM Bblle [Wama3oHe. Takum o6pasoM, H3
NPUBENCHHBIX [IPUMEPOB SBJISETCS OYEBHAHBIM, 4TO 3asiBJICHHBIA TEXHHYECKHN pE3yNIBTAT IpH

pCan3ainu H306pCT CHHUA JOCTHIaCTCsA.

Hcrounuku nuadopmanmm:

1. RU 2340461, 2005.12.10;
2. EA 0014380, 2010.10.29;
3. http://book.calculate.ru/book/otdelka tari i produkcii drugih vidov posle pechati/sosta

v_foljgi_dlya goryachego_tisneniya/, 2000-2018 KAJIKVJIDUT.

Ilo noBepeHHOCTH:

EBpasuiickuii maTeHTHBIN MOBEpEeHHEIH, per Ne 45 Iakxupuna C.I'.
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©®OPMYJIA U30BPETEHUSA

1. Cmoco6 wm3roroBneHust Ga30Bol ronorpadudecKoii ¢boneru, BrIIOYaOWWEH ClEyIONIHE

9TallbI:

- GepyT IONHUMEPHYIO IUICHKY-OCHOBY H YCTAHABIHBAIOT €€ ¢ BO3IMOXKHOCTBHIO IIPOJOJIBHOTO
IIEPEMEIICHHS;

- OCYIUECTBIIAIOT NEPEMEINCHNE NIOJIAMEPHOH IICHKH-OCHOBBI M HAHOCAT Ha OIHY M3 €€ CTOPOH
KOMIIOSUIMIO Pa3/CIHTENBHOIO  CNIO, 3aT€M IPOU3BOIAT €€ CYWIKYy W IONydYaloT Ha
HOIMMEPHOM IICHKE-OCHOBE pPa3JeNIMTENLHbIE CIIOH;

- HaHOCAT HA Pa3sNEMTENBHEIN CIOH MONMMEPHYIO KOMIIO3HUHMIO 3AIIUTHOTO JIAKOBOTO CIIOS,
3aTeM NPOH3BOMAT €¢ CYILIKY H MONYYaloT Ha pas[eNMTENbHOM CJIO€ HOJUMEPHBIA 3aIHTHBI

JIAKOBBIN CIOi;

- HaHOCAT Ha  MNOJHUMEPHBIH 3aIMTHBIA JIAKOBBIM  CJOM TOJIUMEPHYIO KOMITO3HIIHIO
OPHUCHTHPYIOIICTO CJIOSI, 3aT€M MPOH3BOIAT €€ CYIIKY H IIOJYYaloT Ha MOJUMEPHOM 3aIUTHOM
JIaKOBOM CJI0€ IOJIMMEPHEIH OPHEHTUPYIOIIHIA CIIOMH;

- OCYIIECTBILIIOT POTAHOHHOE THCHEHHE HOJMMEPHOTO OPUEHTHPYIOIIETO CIOS H MONYdaloT
Ha HeM NH(PAKIHOHHYIO CTPYKTYPY;

- HAHOCAT Ha NMOJIMMEPHBIH OPHEHTUPYIOIMEL CIIOH NOTHMEPHYIO AHU30TPOIIHYIO KOMIIO3HUIHIO,
TIPOM3BOAT €€ CYIIKY H IIONYYalOT NOJHMEPHBIA aHH30TPOINHBIA CIO/, 3aTeM HArpeBaroT
HOJIYYCHHBIH IMOJIMMEPHBIH aHU30TPONHEIA CIIOH O TEMIEPATypel, HEOOXOAMMOM I €ero
OPUCHTAUMH, H TOJMYYAl0T HAa MOJMMEPHOM OPHEHTHpYIOIIEM CJO€  IOJHMEpPHBI
OPHEHTHPOBAHHBIN aHU30TPOIHEIHA CJIO;

- IPOM3BOIAT Y O-IOMMEPH3AIHIO OIUMEPHOTO OPHEHTHPOBAHHOTO @HNM30TPOIHOTO CJIOS,

- HAHOCAT Ha MOJHMEPHEIH OPHEHTUPOBAHHEIH AHH30TPOIHBIN CIIOH MONTHMEPHYIO KOMIIO3HIIAIO
CI1od U1 ToNorpadpuuecKoro THCHEHHS, IPOM3BOLAT €€ CYIIKY U MOJY4aloT Ha ﬁonnMepHOM
OpHCHTHPOBAaHHOM aHH30TPOITHOM CJIO€ MOJMMEPHBIA CIIOH IJIs roorpadM4ecKoro THCHEHHS

TaKOH TOJIIUHLI, KOTOpast 06ecieunBaeT ONTHYECKYIO UIMHY myTH 1,9 — 3.2 MKM;
- HabUSIOT HA MOJMMEPHBIA CIIOM VIS FONOrpaHIecKoro THCHEHAS OTPAXKAIOIIHA CIIOM.

2. Cnoco6 mo m.l, oraumuaommiicss TeM, uTO ITONMMMEPHBIM 3al0UTHEI JIAKOBBIM  CIIOM

BBIIIOJIHAIOT U3 nonuKapﬁonaTa.

3. Cnoco6 no 1.1, oTHYANOMMIACH TEM, 9TO TIOMMMEPHBIH OPHEHTHPOBAHHBIA aHU30TPOMHEIH
CIOH MOJNYYaloT TAaKOH TONIMHEL, KOTOpas OGECICYMBAET ONTHUECKYIO DAa3sHOCTb XO.Ia

OOBIKHOBEHHOTO H HEOOBIKHOBEHHOTO nyqeﬁ, PABHYIO Y€TBEPTH HX JJIUHEI BOJIHBI.
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4. Cnoco6 no 1.1, oTM4aomuiics TeM, 9To OTPaXXarOMHii CJIOH BEITTONHAIOT U3 METAIIOB
(amoMuHHI, MeNlb, XPOM H T.JI.) MJIH BEINECTB C ITOKA3aTEIeEM npesnomiieHus 6omnee aByx

CIHHHII, TAKNX KaK CyJIB(I)I/II[ HHWHKA, OKCHJ THTAaHa, OKCHJ IIUPKOHUA H T.II.

Ilo noBepenHoCTH:
EBpasuiickuii naTeHTHBI! TOBepeHHBIH, per. Ne 45 IMaxupuna C.I'.
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EBPA3HIICKOE NATEHTHOE BEJJOMCTBO

Homep eBpasuiickoi 3asaBKH:

OTYET O IIATEHTHOM
HNOHUCKE 201800486

(cratbs 15(3) EATIK u npaBuo 42
[NatentHo# uHCTpykuun k EAITK)

ara nogauu: 14/08/2018 lIlaTa HCNPALIHBAEMOr0 MPHOPHUTETA:
Haspanue n3o6perenns: CTIOCOB U3TOTOBJIEHUA BA30BOM I'OJIOTPAGUYECKON ®OJIbIH

3asBuTenb: 3AKPBITOE AKLIMOHEPHOE OBHIECTBO "TOJIOTPA®UYECKAS UHAYCTPUA"

EOBOPEKO AJIEKCAH/IP TEOPTMEBHUY

MOWCEEHKO HETP BACUJIBEBHUY

LLIEBLHOB BUKTOP APKAJIbEBHUY

Hekoropbie nyHkTbl GopmMyiibl He No/IeKaT NOUHCKY (cM. pa3ae I 10noJIHATEILHOTO JIHCTa).
L] Eauncrro u306peTenns He codmoaeno (cm. pasge I nonoaHuTEIBLHOrO IMCTA)
A. KTIACCUOUKALIMA TTPEIMETA U30BPETEHUS: B4IN 1/00 (01/01/2006)
B32B 33/00 (01/01/2006)
GO2B 5/30 (01/01/2006)
G02B 5/32(01/01/2006)

CorntacHo MexnyHapoaHoii nateHTHol kiaccudukaumu (MIIK)

b. OGJIACTH [TOMCKA:
MuHHMYM NPOCMOTPEHHOM JOKyMeHTalkH (cucteMa wiaccnuxamu u uuaekcsl MITK)
B42D 15/00, 25/00, CO9K 19/00, G02B 5/30, GO2F 1/00, GO6K 19/06

pyras npoBepeHHas JIOKyMEHTaLKsl B TOH Mepe, B Kakoii OHa BK/IIOUeHa B 06/1aCThb MOHCKA:

B. JOKYMEHTDI, CHUTAIOILIHMECS PEJIEBAHTHBIMHU

Kareropus* CchlIKH Ha JOKYMEHTHI ¢ YKa3aHHEM, I'IE 3TO BO3MOXKHO, PENIEBAHTHBIX YacTel OTHOCHTCS K IYHKTY No
A EA 201600374 A1,2017.02.28 (cm. pedepart, ctp. 4, S, myHKTHI 1, 2 hopMyIbl) 1-4
D, A EA 201700617 A1, 2018.09.28 (cM. BeCb TOKYMEHT) 1-4
A US 2008/0286500 A1, 2008.11.20 (cm. pedepar, a6. 37-55, popmyana, ur. 1) 1-4
A US 2010/0119738 A1, 2010.05.13 (cM. pedepar, popmyna, Gurypsr) 1-4

D nocaeytomue JOKYMEeHTbI yka3aHbl B pofomkeHyu rpads B D JIaHHbIE O MATEHTAX-AHAJIOraX YKa3aHbl B MPUJIOKEHUH

* OcoOble KaTeropuu CCHUIOMHBIX JOKYMEHTOB:

"A" IOKyMEHT, onpelensiouuii oo1ui ypoBeHb TEXHUKH

"E" Gonee paHHuil IOKYMEHT, HO ONyOIHKOBaHHbIN HA AATy MOAAYH

eBpasuiickoil 3aABKH WK MOCNE Hee

"O" NOKYMEHT, OTHOCALUMICS K YCTHOMY PacKpHITHIO, IKCTIOHH)-
POBAHHIO ¥ T.4.

"P" noxyMmeHT, omy0IHMKOBaHHBIH 0 JaThl IOa4k eBPa3HICKOM 3a9BKH,
HO FOCJIE AaThi UCNPALIMBAEMOTO IPHOPHTETA

'D" IOKYMEHT, NPUBCACHHBIA B €Bpasuiickoi 3asBke

"T" Gosice NO3AHWI TOKYMEHT, ONMyOIMKOBAHHBIHN MOCJIE NaThl IPUOPHTETA U
IpUBECHHBIM [isi MOHUMaHUS U306peTeHus

"X" mOKyMeHT, HMelolLnii HauboJee 6IM3KOE OTHOUICHHE K NPEAMETY NOKCKa,
MOpoUALIHii HOBH3HY MM N300peTaTeAbCKUii YpOBEHb, B3ATHIN B OTAENBHOCTH

"Y" HOKYMEHT, HMeIoLHH Haubosee 611H3K0e OTHOIEHHE K NPEAMETY NOHCKa,
nopovaluii H306peTaTeNbCKMii YPOBEHD B COUETAHUU € APYTMMHU IOKYMEHTaMH TOM
HE KaTEropu1

"&" NOKYMEHT, ABNAIOLIHHCS MaTEHTOM-aHAJIOrOM

"L" NOKyMEHT, NpHBEACHHbIH B APYrUX LeNsX

JlaTa AeiicTBUTENBHOrO 3aBepIleHHs naTeHTHOro noucka: 22/04/2019
VoHOMOYEHHOE JIMIIO:

-

I'naBHBI SxcnepT A.A. ©punpux

Otaena MexaHHUKH, GU3NKH 1 NEKTPOTEXHUKH

Tendon: +7(495)411-61-61*329
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