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OIIMCAHUE WM3OBPETEHNUA
2420-559221EA/045
ME TAJIJIMYECKAS BAHOYHAS KPHIIKA

Hacrosmee n3obpeTeHue KacaeTcsd MeTaJlIJIMueCcKon BaHoOUHOM
KPHINKM, WMMeKllel IIOBTOPHO 3akKphBaeMoe OTBepCTHe, B UYaCTHOCTM IOJIA
OaHOK TIIOH HalIMTKM, a TaKXe IJS Ppe3epBYyapoB IJSA XPaHeHUSd [IUIEeBHX
NIPOOYKTOB WM IIPOYMX KUIKUX, I[1acToOOpa3HHX, IIOPOWKOBHX  U/UJIU
TBEPIOHX IIPOOYKTOB.

Mz EP 1 607 341 Al wu3BecTHa ©OaHOUHas KpHIIKa, MMeoas
IIOBTOPHO 3aKpEBaeMoe OTBEepCTHE, IpM 5STOM B  MeTaJlJIMueCKOoM’
B0aHOUHOM KpPHIIKE BHIIOJJHEHO OTBEpCTHME, U Kpay 5STOT0 OTBEpCTUA
oTbopTOBaH, UTOOH CO3OaTh BO3MOXHOCTBL KpEIUJIEHUSA IIpelBapUTeJIbHO
M3TOTOBJIEHHOM [IOJIMMEPHOM 3aKpPHBaKIen YacTU. [MonmMepHas
3aKpHBawiasg 4YacThb BKJOUaeT B cebd IIpedHa3HAUEHHYK IJId COeOMHEHUS
C OTOOPTOBAHHEIM KpaeM OaHOUYHOT'O OTBepCcTMAa ©0a30ByK YacTb, B
KOTOPOM BHIIOJIHEHO 3aKpHTOe IJIOCKOM IMpobOkoM oTBepcTHe. Ilockasd
npobka coeOMHeHa C KpaeM OTBepCTUA IIOJIMMEPHEIM pPas3pPHEBHEM MBOM,
Tak UYTO COeIaMHeHHas C OTPHBHOM IJIaHKOM IIJIOCKasa IIpofKa IyTeM
IIOTATUBAHUA 3a OTPHBHYI ILJIAHKY MOXET OTCOeOMHATHLCS OT IIOJIMMEepPHOM
Bas0oBOM UYaACTM UM IIOBOPAUMBATLCS B OTKPHTOE IIOJIOXKeHMe. OTBepCcTUe
MOXeT CHOBa BpPeMeHHO 3BaKpHBAaTbLCA IIYyTeM BIAaBJIMBAHUSL IIJIOCKOM
npoBKu, BHIIIOJIHEHHOM TNPEenOIouTUTeJSIbHO KOHMUEeCKM Ha ee  HWXHel
CTOpPOHE.

[IOBTOPHO 3aKpHBaeMHEe KPHIMKKM OIMCAaHE TakxXe, HalpuMep, B DE
10 2010 013 531 Al m EP 2 354 022 BIl.

Hakonen, w3 DE 10 2015 112 428 Al @»DaHHOTO 3asgBUTeJA
M3BEeCTHa IOBTOPHO 3akphHBaeMas 0OaHOUYHad  KpPHIIKA, Ha  KOTOpOM
OCHOBHIBaAeTCH HacTodmee n3obpeTeHUe u KOoTOpasd IOOJDKHA eme
CYIMEeCTBEeHHO YJIyUllaTbCHd 2TUM M300peTeHMeEM.

I[losToMy 3amauel u300peTeHMsa SABJISETCHS BHIIOJHUTL M3BECTHVYIO
[IOBTOPHO 3aKpHBaeMyl OaHOUHYK KPHIIKY Tak, UYTOOHE €& M3TOTOBJIEHUE
OHJIO BO3MOXHO eme 0oJlee BKOHOMMYHEIM 0O0pa30M, KOHCTPYKTMBHAS
cxeMa VyIpomalachk, MOIJla IOOCTHUIaThbCHa DSKOHOMMSA MaTepualja W IIPpU
2TOM OIHOBPEMEHHO VYJIYUIAaJIOCh QYHKIUMOHMPOBAaHNE.

PemaeTcda 9STa 3alada I[I0 CYMeCcTBY C TIIOMOMBID MeTaJlJIMueCcKoM
BaHoOUHOM KPBIIKY, VMenmen IpenyCMOTPEHHY B MeTaJlIJIMueCcKon
IIOBEPXHOCTHY KPHIMKM, OKPYXHYID M YILJIOTHEHHYID C BHYTPEeHHeM CTOPOHEH
KPHIIKY IIJIEHKOM MMKPOIEJb, MMelIyln IIPOXOOAMYyn PAIOM C HeW JIMHUIO
YTOHEHMS B IIJIeHKe, COeIMHEeHHYI C HelOOBMXHOM IIOBEPXHOCTLI KPHIIKM

n OXBaTEIBaIYy oBJlacThb OTKPEITUA VIIDIOTHUTEJIBEHYIO PaMKy ns



IIOJIMMEPHOTO MaTepmrana, COenMHEeHHBN c Haxondgmencs BHYTPU
MMKPOMEJIM, IIOBOPAUMBAEMOM BBEPX MEeTAaJUIMUEeCKOM o00JacThlo KPHIIKU
3AaKPHBAKMNWY y3eJI M3 IIOJIMMEePHOI'O MaTepualja, KOTOPHM YCTAaHOBJIEH C
BOBMOXHOCTEI IIOBOPOTAa Ha  HEMNOOBWXHOM IIOBEPXHOCTM  KPBIIKM U
IVMaMeTpPaJIbHO IIPOTHMBOIIOJOXKHO 00JIACTM IIOBOPOTHOM OIOPH CHaOXeH
OTPHBHEIM  [IPUCIOCOOJIeHMEM, opy STOM VYIUIOTHUTEJIBEHAS paMkKka U
3aKPHBanmMmn y3eJ B3aMMOIeNCTBYIT yepes YILJIOTHUTEJILHOE u
CTOIIOPHOE pebpa u COOTBEeTCTBYIIME VM  IIPUEMHEHE nasH, u
HaxoOAmascsa BHYTPM KOJIBIEBOM MMKPOmMEJIM MeTajiMueckas of6JacTb
KPHIMKM, B YaCTHOCTM C I'€OMETPUUYECKMM U C CUJIOBEIM 3aMbBIKaHMeM, U,
B uyacTHoOCTH, 0es3 3yOuaToro 3allellJIeHMs, IIoOMelleHa ¥ YIEPXMBaeTCs B
0BJIaCTM  OTKPHTUSI KPBIIKY , M IOpM STOM IIpelyCMOTpeHHas  Ha
BHYTPEHHEeY CTOPOHEe KPHIKM, 3aKphBawmas MUKPOMEJb IIJIeHKa COCTOUT
13 GOPMOBAHHOM YacCTM, B UYaCTHOCTM TJIYOOKOTAHYTOM (GOPMOBAHHOM
YacTM, KOTOopasd BOCIPOMUIBOIUT CTPYKTYPY HWKHEM CTOPOHH OOpasyiilen
CILJIOWMHYI  MeTaJlJIMUeCKyl IIOBEepPXHOCTHL  OaHOUHOM  KPHIIKM, “  Kak
VIJIOTHUTEJIbHASA paMKa C HelNoIBMXHOM IIOBEPXHOCTBHI KPHIIKM, TakK U
3aKpHBaKmUY  y3eJI ¢ TI[OBOpauMBawmeNcsa MeTaJlJIMueckoM  ofJaCcThio
KPHIIKM COEeOMHEeHH II0CPelCTBOM MaTepHualla, B YaCTHOCTM TepMUUeCKUM
criocoBoM C IpMMeHeHMeM CJIOS aATre3MOHHOTO Jlaka, I[IpellouTUTeJIBHO
COBMECTMMOTO C IMIMIEBLHMM NPOOYKTaMM /MM obJjlajanmero CcMa3OUHLBMMI
CBOMICTBaMM.

I[IyTeMm KOMOMHUPOBAHUSA OTHOeJIbHEX IPM3HAKOB npenjaraeMon
nsobperTeHueM OaHOUHOM  KPHIMKM CTAHOBUTCS MOXHO pasMemaTh U
KPenmMTh KakK VYIUIOTHUTEJIEHYID pPaMKy, TakKk ¥ BaKpPHBALIUN  Y3el
KOMIIAKTHO ¥ IMNPEeONoUYTHTEJIbHO B YIUIYOJIeHUM I[IOBEPXHOCTM OaHOUHOM
KPHIIKM Ha BepPxXHEelM CTOopOoHe OaHOUHOM KPHIIKM WM OpM SToM u30eraThb
TPe®YyRIUXCSA Y M3BECTHHX KOHCTPYKLMM IPOEMOB IIOBEPXHOCTU OaHOUHOM
KPHIIKM . 2TO CO3IOaeT Takxe IperMylleCTBa C TOYUYKM BPEeHMS TUIMEeHH, B
YACTHOCTM B CBAB3M C IOPYIOM OCOOEHHOCTLI M300peTeHMs, KoTopas
3aKJIoUAaeTCs B TOM, UYUTO 3aKpHBaMMK y3eJI Ha BCEeM CBOEM HAapPyXHOM
IeprMeTpe MMEeeT PAaCIPOCTPAHSOMMMCS OO HEeINOOBVXHOM IIOBEPXHOCTU
KPHIIKM YIIJIOTHUTEJIBHEM (apTykK, KOTOPHIM MNPEeONOUYTHMTEJIbHO COeIMHEeH C
HEMOIBWXHOM IIOBEPXHOCTBI KPHIIKM I[IOCPEOCTBOM MaTepualjla CJOoeM
AITe3MOHHOTO JlakKa.

TakuM 00pa30M MOXeT TapaHTUPOBATLCS, YTO B HAXOOANMECS C
HApPYXHOM CTOPOHH KPBIIKM IIOJIVMMEPHHE 9SJIEMEHTH He CMOI'YT IIPOHMKATEH
3arpA3HEeHI M TOMY [NOOOOHOe.

Haxomamasica C BHYTPEHHEM CTOPOHHE KPHIIKM HMXHSS CTOPOHA

MeTaJlJIMuecKolr ©OaHOUHOM KpPHIMKM, KOoTopas ofpal3yeTcsa OpaKTUUeCKH



CILJIOIHOM, conepxamen TOJIBKO MUKPOWEIE MeTaJlJIMdeCKOoM
IOBEPXHOCTHIO, B CBOIO ouepens, cJioeM anTe3MOHHOTO Jaka
[IOCPEOCTBOM MaTepHuaJla CoeOdMHeHa C ofecleuMBaplell YIJIOTHEHME
MUKPOMENM IIOJMMEePHOV IIJIeHOUHOVW GOpMOBaHHOM dYacThbil, I[IpUM 2TOM
BaxXHO, YTO  HMKakMe  OTHOCAmMecs K  3aKpHBaomeMy  y3JIy WK
YIUIOTHUTEJILHOM paMKe IIOJIMMepHHEe YacTM He pPaclOpOoCTpaHAnTCa uepes
MeTaJJIMUYeCKU MaTepuall KPHIMKK, ¥ [DO3TOMY C HMXHEeM CTOPOHH KPHBIIKHU
OpUXOOAT IOpyD' C OPYTOM B COIPUKOCHOBEHME U IOJIDKHH COeIMHATHLCSH
TOJILKO MOBa KOMIIOHEHTa, a W’MeHHO, MeTaJlJIMuecKasd KpHIMKa, C OIHOM
CTOPOHH, U HoJMMepHas GopMOBaHHas YacCTh, C IOPYT'OM CTOPOHH.

[IpeuMymeCcTBO uMeeT TakKxe OopennounuTaeMoe IpUMeHeHre
CTHKOBaHMA 0Oe3 3yBuaToro 3allellJlIeHMa WM, COOTBETCTBEeHHO, 0e3
IIONHYTPeHMsa CcHadajla BHIITAMIIOBAHHOM U3 IIOBEPXHOCTM KPHIIKM, a
3aTeM CHOBa BIABJIEHHOM B I[IOBEPXHOCTH KPHIIKM, IIOBOpadMBaeMOM
BBepx 00JlaCTM KpPBIIKM, IIPM DTOM MCIOJL3YeTCaS TOoT OoOHapYyXeHHHN
baxT, UYTO IMOpollecC BHIITAMIOBKM MOXET BHIIOJHATLCS TakK, UTOOH B
MaTepualjle  KPBIIKM Ha  OPOTSXEeHUM  OTHeJIbHOM  o8JacTu  TOJIIMHE
MaTepualsa MOIJIO IOJIydaTbCd KOHMUECKOe pacllMpeHMue, KOTOpoe C
oBpasoBaHueM KeJlaeMoy MUKPOIEJIN oBecnieunpaerT BO3MOXHOCTD
COeIVHEeHMs C TeOMEeTPUUECKMM MU/WIM C CWUJIOBEIM 3aMbHKaHVEM MEeXIY
HEMOOBMXHOY  IIOBEPXHOCTBLI  KPBIIKM M  BBIITAMIOBAHHOM  0OBJIACTHIO
KPBIIKHA .

CoenmMHeHMe  IIOCPEeINCTBOM MaTepuajla MOXeT, B UYaCTHOCTH,
NpelCcTaBJATL CcoOOM  CBapHOe  COeIMHeHMe  IIoJIMMepa, Ipy  2TOM
aOTe3MOHHEIM JIaK CJIYXUT anTle3VMBOM MeXOy IIOJIMMEPOM ¥ MEeTAaJlJIOM, WJINU
TakK Ha3HBaeMoOe COoelMHeHMe C IIOMOUbI KJles—pacIlljaBa.

HpeﬂHOqTMTeﬂbHO YIUDIOTHUTEJIEHaAd paMKa, BaKpHBaDMMﬁ y3eJl U

IIJIeHOYHAaA @OpMOBaHHaH JacCTb TOUYHO B3alMHO OPMEHTMPOBAHEI
OTHOCHUTEJIEHO MeTaJlJInueCcKoM IIOBEPXHOCTU KPEBIIKM IIOCpellCTBOM
IIpeoliouTrTEeJIEHO TOUEUHEIX TIIOSVMIMOHMPYIOIMX BEICTYIIOB n

COOTBETCTBYIINMX, B YACTHOCTM YameOoOpa3HHX YIJIyOJIeHUN.

B TO BpeMs KakK BHCTYIH OJIS I[IO3ULMOHUPYEMEX Ha HapyXHOM
CTOpPOHE BaHOUYHOM KPBIIKM  IIOJIMMEPHEX  YacTel  OPenOlouTHUTeJIbHO
BHIIOJIHEHH Ha STOM IIOJMMEPHOM UYacTy, uameofpasHbe YIUIYyOJIeHMS IJIg
IIOMEMEHNV S BHCTYIIOB YIIJIOTHUTEJILHOM PaMKM Ha HIWKHENM WM BHYTPeHHEMN
CTOPOHE KPHIKM IeMCTBYIT OIHOBPEMEHHO B KaueCTBe BEHCTYIIOB MOJIA
NOBMIMOHMPOBAHMSA IIOJIMMEPHOM (GQOPMOBAHHOM UYacCTM, KOTopasd WMeeT
COOTBETCTBEHHO KOMILJIEMEHTAPHEE YIUIyOJIeHU.

T'oToBAadg BaHouHadg KPBIIK A COCTOUT IPenIIoUTHUTEeJIBEHO nu3

KOMIIO3MTHOTI'O MaTeplMralla B BUOoe IIOKPEITOT'O C IBYX CTOPOH



aITe3MOHHEIM JIaKOM M COeOMHEeHHOTO C BHYTPEHHeM CTOPOHH CJIOEM
aITesMOHHOTO Jlaka C IIJIEHOUHOM (QOPMOBAHHOM YacThl JIMCTOBOTO CJIOH,
B UYaCTHOCTHM M3 aJIIOMMHMA WM ©OeJIoM XKeCcTHu, IIPpM STOM MexXaHuuyecKasd
[IPOYHOCTH [IJIEHOYHOTO KOMITOHEHTa B KOMIIO3MTHOM MaTepurale
lejiecoofpa3HEM obpasoM BEIOpaHa Tak, uTo npu ofecrieueHUn
noTpedHOM obmen [IPOYHOCTHA KOMIIO3MTHOT'O MaTepuala TOJIIMHA
MaTepuala MeTaJlJIMYeCKOT'O KOMITOHEHTa MOXeT YMEHBIIATECA 1o
CpaBHEHMK C He UMeIYM IIJIEHKM KOMIIOHEHTOM, B UYaCTHOCTM MOXET
YMEeHBIIaTLCA IO MeHbllel Mepe Ha 1%.

C y4yeTOM OTI'POMHOTIO KOJMUECTBa BK3EMIUJIAPOB M3TOTaBJIMBAaEMEBIX
Ha IpakTuke ©OaHOUHBEIX KpHIIEK, TakKad SKOHOMMSA MaTepuala, HOaxe
KoT'Ia OHa COCTAaBJAET, HalpuMep, TOJbKO 1%, C SKOHOMMUECKOW TOUKMU
3peHusa yXe urpaeT CpaBHUTEJIBEHO OOJIBIIYIO POJIb 7 IIOBTOMY
IpencrTaBjisgeT CoOOOM COOTBETCTBYyKIEe IPEeMMyleCcTBO.

[Io OpyroMy BapMaHTy OCYUeCTBJIEHUS U300peTeHMd ILIJIeHOUHasd
bopMOBaHHada dYacThk KOMIO3UTHOTO MaTepMalsla paclIpocTpaHdgeTCcda IOo
OTOOPTOBAHHOTO Kpafd, I[IpeldyCMOTPEeHHOTO IJId COeOMHEHMSI KPHIIKKY C
BaHKOM, ¥ IelMCcTBYeT TaM B KauecTBe YILUJIOTHUTEJLHOTO MaTepualsa U
3alTE OT KOPPO3UM.

Tak Kaxk Yy TPaOULMOHHEIX OaHOK B obJjiacTu COeOMHEeHU
OTOOPTOBKOM OBBUHO TpebyeTcs OOIIOJIHUT €JIb HEI YILJIO THUT &JIb HEIM
MaTepuals, C IOMOmbLI IpeljlaraeMoV M300peTeHreM MepPH MOXeT, B CBO
ouepens, OOCTUTaThLCHA peJjieBaHTHasA Ha nIpakKTHUKe SKOHOMM A u
yMeHblIeHVe 3aTpaT.

ChopMupoBaHHasa Ha 3aKpHBawmeM y3Jie 06JacTh IOBOPOTHOM OIIOPH
VMeeT Mexny CcBoel 00JlacThbld KpeIlJIeHMS U IIOBOPOTHOM  YacCThbio
3aKPETYIO co CTOPOHE  KPHIIKU, cC IOBYX CTOPOH KJIMHOOOpPAa3HO
PacCIMPARIYIOCS M IOeMCTBYHIYI B KaueCTBe OIPOKMILHBAKIEV IPYXUHE
o6JlacTk CKOOB, KoToOpad ofeclleuMBaeT BO3MOXHOCTE OUCTaOUIIBHOTO
[IOBUIMOHMPOBAHMA 3aKpHBaKMero y3Ja. 2Ta CHUCTeMa TI'apaHTUPYET, UYTO
3akKpHBalMUMY  y3eJl OIPpM I[OIPEeBHIIeHUM yIJla OTKPHETUSA  OpudJl. 90°
IOBMXETCA K YIUIy OTKPHTMUA OoJblle 130° M ocTaeTCsd OTKPHTHEM B STOM
[IOJIOXKEHMM, B TO BpeMd KaK IIpM OIIYCKaHMM Ha YI'OJ MeHblle npmubJl.
90° 3akKpHBalMUM  y3eJl M3 OTKPHTOIO IIOJIOXEeHUMS  IIepecKakKuBaeT
oBpaTHO B MOJIOXEHME YIJla OTKPHTUA MeHbme 30°. U3 BTOTO INOJIOKEHUS
3aKpHBalmMMM y3eJl MoXeT CcHoBa 0e3 3aTpyIHeHVM BIAaBJIMBATLCA B
YILJIOTHAKIEE, 3akKpPHTOE IIOJIOXEeHMEe. I3TOT IMIPOLIeCC MOXET BHIIOJIHATHCH
MHOTOKPATHO OO0OpaTMMEM OO0Opas30OM B IOBYX HalpaBJIEHMAX.

IIpy STOM BaXHO TakXe 3BaKpPHTOe C HapyXHOM CTOPOHH MCIIOJHEeHM e

STOMN ,HeﬁCTByIOH_[eﬁ B KauecCTBe OHpOKM,]IBIBaIOLHeﬁ IIPYXVMHEI obJjacTtM, Tak



Kar IIpM STOM IIpeloTBpallaldoTCAd dYWaCTO NVMEKIMeCA B TPaIMIVMOHHEIX

pelleHMAX meJivi, KOTOPHEe IIPMBOIOAT K 3al'PASHEHNMDO.

OcoBoe 3HaUueHue o4 OYHKUIMOHNPOBAHNUA openjaraeMon
n300peTeHneM IIOBTOPHO 3aKpHBaeMOM BaHOUHOM KPHIIKY VMET
VCIIOJIHEHUE YILJIOTHUTEJILHOM paMKu iz 3aKpHBaKIero ya3Ja.

YIOJIOTHUTEJIBFHAd paMKa UM 3BaKpHBaMUM y3eJI B3aMMOINeVCTBYKT UYepes
BHYTPEHHee VIUIOTHUTEJIEHOe pebpo U HapyXHOe CTOIOpHOe pebpo,
KOTOpPEE BCTaBJIAKTCA B COOTBETCTByKIMEe IIPMEMHEE IIa3bl. [Ipu 5ToOM
MeXIy  YIJIOTHUTEJILHEIM pebpoM UM CTEeHKOM COOTBETCTBYKIETO €U
OIpPUEeMHOT'O Ila3a [IpelyCMOTpeHa 3alakaeMas Iapa YIUIOTHUTEJbHEX
CKOIIEHHHX I[IOBEPXHOCTEM, IIpM 5STOM BHOOP CKOCa 3aBMCUT OT TOTO,
KakKoe [OOJDKHO BHIOEPXMBATLCA BHYTPEHHee IaBJieHMe OaHKM I[IOCJIe
OCYWEeCTBJIEHHOTO IIOBTOPHOT'O 3BaKpPHTUA OaHKM, IIpUYeM OINHOBPEMEHHO
crlenyeT  YUMTHBATE, UTOOEl IIpM  STOM HeyIOOOHEM  o0O0pasoM  He
3aTPYOHAJCA IIPOoLeCC OTKPHTHUA.

CronopHoe pebpo CcHabXeHO KOPOTKOM HacaOKOM CO CKOIeHHOM
[IOBEPXHOCTBI, KoTOpad B3aMOIENCTBYeT C  OTBETHBIM CTOIOPOM
COOTBETCTBYKIEIO €My I[IPMeMHOI'O IIlaza, I[IpM 5STOM MexXny IOBYyMA
B3aMMOIEVCTBYIIYM/ IIOBEPXHOCTAMM IIPM 3aKPHTOM OTBEPCTUM OaHKU
IpelyCMOTPEeH 3alaBaeMbll 3a30p.

SToT HeOOJBLIOW 3as0p MOXeT MCIOJbL30BaThLCHA MOJIS TOTO, UTOOH
ofecleurMBaThk BO3MOXHOCTE YCTpaHeHUs M3OBTOUHOT'O HaBJIEHMSA  BO
BpeMsa IOBMXEHMS OTKPHTHA 3aKpHBawomeI'o y3Jja, ©0e3 Toro, dYToOB Ha
sTOM dasze KpHIMKa yXe OBJIa OTKPHETa HACTOJBKO, UTOOH CylmecTBOBalla
OIIaCHOCTE pa30pe3TMBaAHUA XUIKOCTU.

Opyrad OCOOEHHOCTL M300peTeHusAa, BaXHad C TOUKM 3BpeHUd
BCeIla XeJlaTeJIbHOT'O YMEHBIIeHUs 3aTpaT Ha WM3T0TOBJIeHMe OaHOUHHX
KpHIIEK, 3akjoyaeTcsa B TOM, UTO ©OaHOUHad KpHIIKa 10 MeHBIIeM Mepe
10 CYImeCcTBY COCTOUT M3 TOI'O Xe aJIOMMHMEeBOI'O CIljlaBa, 4YTo U
coenMHeHHas C HeWM dYacTh €eMKOCTM, U TOJIMHa MeTaJlJIM4eCcKOTO
MaTepralla ©OaHOUHOM KPHIIKM I[IO CYMEeCcTBY paBHa TOJIMHE MaTepuala
YacTM EeMKOCTM U MNPeAlOoUTHTEeNIbHO II0 MeHBIleM Mepe He I[IpeBHmaeT
IOIBYKpaTHOe 3HaueHMe TOJIIMHE MaTepuaja dYacTM eMKOCTHM, I[IpU STOM
TOJIIMHAE MaTepMalla 4J4acTUM eMKOCTM HaxXOOUTCHId B IHIpelnejiax [IPUMEPHO OT
0,1 MM M MeHbIe.

VsBecTHEHEe OaHKM, B YaCTHOCTM OaHKM II0I HalIUTKM, COCTOAT U3
aJIIOMUHM € BEIX CILJIaBOE, pu 5TOM IIPUHATO [IPUMEHATE 0JIsd
UMJIVMHIPUYECKOM uYacTu ©OaHKM aJIIOMMHMEBHM CIJlaB cepum 3000, a o4
KPHIIEUHOW UYacTU aJIOMMHMEeBHM chjaB cepun 5000, UYTOOH YyUMTHRATH

PazsJIMUHEE TeXHHUYEeCKNe TPGGOBaHMH B OTHOUmEeHMUM OaHOUHOM YacTU U



KpHMeyvHo¥ uYacTu. OO CHUX II0p VYIajloCh TOJBKO YMEHBIMTL TOJIMUHY
cTeHKM OaHkM TnpmMepHo po 0,09 MM, a WMMEeHHO, IIyTeM IIPUMEHEHUS
aJIOMUMHMEBOTO cIiJlaBa cepum 3000, KOTOPHM OemeBJjie, UYeM aJlloMVMHMEBHM
criiaB  cepum 5000, nOpuMmeHdeMelM OOBUHO B 2 KadeCcTBe MaTepuala
KpemKM . TOJMMHA CTeHKM MaTepualja KPBIKM OOJDKHa OBTh I[I0 MeHbIen
Mepe BOBoe OoJiblle  TOJIIMHE MaTepuaJa CTeHkKM OaHKWH, UyTOOH,
HECMOTPSA Ha BHIIOJHAEMYKD Y WM3BECTHEX KpPHIIEK B MaTepMalle KpPHBIIKK
KaHaBKy IJIS CO3JaHMad OTPEBHOI'O MIBa, OO0ecleuMBaThb HeODOXOOUMYI
[IPOYHOCTL ©OaHKM IO JaBJIEHMEeM. 3Ta KaHaBKa uMeeT IUIyOMHY,
KOTOpad XapaKTepHHEM 00pa30M COOTBETCTBYET IIPUMMEPHO IIOJIOBMHE
TOJIIMHEL MaTepMalJa OaHOUHOM KPHIMKM. HO HOpM NIPpMMEeHeHUM cepumr 0OoJiee
OOopoIux cruiaBoB ajumoMuHMa 5000 MOTYT BHIIOJIHATHCSA BCe TpeboBaHUA K
B0aHOUHOM KPHIIKE B OTHOUIEHUM KPUTEPMEB OTKPHTUSA M IIJIOTHOCTMU.

Hapsnoy C DSKOHOMMEM 3aTpaT Ha M3TOTOBJIEeHMe, IIOJIYUEeHHOM 3a
cueT BHIOOPA MaTepmala Wi, COOTBETCTBEHHO, VCIIOJIHEHU A
KOMIIOBUTHOTO MaTepMaljla W COKpalleHMsa BecCa, UuMeeT CylleCTBEHHOe
3HaueHMe, UTO Takxe, OJaromaps BHIIOJHEHMUI CIHelMaJIbHOY MMKPOIeJsH,
BoJiblie He TpebyeTcsda IMNIPUMMEHSATH IJII MaTepralla KPHBIKY ClelMallbHBM
MaTepualsy, TakoM KkakK, Halp., aJIloMMHMEBH cIrJjaB cepum 5000, B
yacTHocTM 5182, TakK KaK Telnepb VyXe U IJ4 MeTaJlJIMUeCKOTO
MaTepuasyla KPHIMKM MOXEeT IIPUMMEHSTHLCS OITUMAJILHEM 10 CTOMMOCTMU
ajmoMHUM cepum 3000.

Takxe wM300peTeHMe KacaeTcsd crnocobda M3TOTOBJIEHUS IIJIOTHOTO,
OTPHBAEMOTO VI BOaBJIMBaAEMOTO u NpednoudTUTEeJIbHO IIOBTOPHO
3aKpPEBAEMOTO OTBEepPCTMSA B ILJIOCKOCTHOM JIMCTOBOM MaTepuale, B
YacTHOCTM B 0OaHOUHOM KpPBIIKE, KOTOPOE BHIIOJHEHO C BO3MOXHOCTLI
IIOBTOPHOTO 3aKpPHTUA WMJIM  COOTBETCTBYET CTaHIapTHOM  ©OaHOUHOM
KpHIIKE, VYV KOTOPpOM o0B0JlacThk OTBepcTUd JMOO [ABJISeTCS OTPHBAaEMOM,
JMBO MOXeT BIOaBJIMBATLCS BHYTPb OaHKMU.

Ipyrrue moopo®OHOCTM M IIPeEMMyIleCTBa M300peTeHMsd YyKa3aHH B
3aBUCHMEIX IIyHKTax bopMYyJIEL n3obpeTeHnUs u MIOSCHAKTCHA npu
mocjieyomeM ONMCAHUMM OIHOTO M3 IIPUMEPOB OCYMEeCTBJIEHMS CO CCHJIKOM
Ha UYepTex.

Ha uepTexe [IOKa3aHO:

dur.l: BMIO B IJlaHe OaAHOUHOM KPHIMKM IJiA OaHKM 10O HaIUTKM;

dur.2: BuIO cOOKy OaHOUHOM KPHIIKM B COOTBETCTBUM C ¢uT.1;

dur.3: BUIO CEeUeHUS COOTBETCTBEHHO JIMHMM A-A Ha o¢our.l;

dur.4: ypelnMueHHOe M300paxeHUe QparMeHTa B Ha our.3;

dur.5: ypelnmuyeHHOe M300paxeHue O¢parmeHTa C C Our.3;

dUr.6: IOONOJHUTEJIEHO YBeJIMUeHHOe u300paxeHMe ¢QparMeHTa D C



dur.5 @OJIg TnodcHeHMA MexXaHu3Ma ClLellJIeHMS MexIy YILJIOTHUTEeJbLHOM
pPaMKOM U BaKpHBAalIMM y3JIOM, U

dur.7: cxemMaTHuHOe uU3OOpaxeHMe MOJA IIOSCHEHMS BHIIOJHEHUSA
IIepMMEeTPUUECKOTO Kpasd MTaMIOBaHHOM UYacTHu, olIpenendwpmel o6JacTb
OTKPHTUA OaHOUHOW KPBIIKMA.

Ha BuIe B ILJlaHe B COOTBeTCTBMM C oGur.l T1noka3aHa, B
YacTHOCTM IMpelHa3HaueHHas OJg OaHKM IIOO HalMTKM, OaHOUHasa KpPHIIKAa
1, B TIOBEPXHOCTL KOTOPOM MHTeTpMpOBaHa CHCTeMa OTKPHETUSA C
BOBMOXHOCTBIO ITOBTOPHOTO 3BaKPHTUSA.

IOnga o2Toro B 0OaHOUHOM KpHIIKEe MOpelycMOTpeHa o6JjgacTe 10
KPHINIKM, KOTOpasd C IIOMOmLI CpPenOcTB, KOTOpPHE eme Hajo OyIoer
n306pasuTs M OIOMCaTb B  OTIEeJILHOCTH, MOXET OTKPHBATLCS U
[IOBOpauMBaTLCSA BBepxX C IIOMOMBI OTPHBHOTO IIpucHocobieHusa 17, a
VMMEHHO, C IIOMOMbI O0BJIaCTM IIOBOPOTHOM OIIOPH, HENOOBMXHas YacTb 19
KOTOPOM  3BakpellJieHa Ha ©OaHOUYHOM  KpemIKe. IllpyueM MexIy STOU
HenoIOBMXHOM dYacThbid 19 M XeCcTKO COeOMHEHHEM C MeTaJlJIMuecKoM
objiacTrio 10 KPHIIKM 3aKpHBalIMM Y3JIO0M 11 OpegyCMOTPEeH ydacTok 21
ONPOKUIOHBAKIEV MIPYXMHE, KOTOPHM I[I03BOJISET OTKPHBATL 3aKPHIBAMUNM

y3es 11 [pr [OpeBHIeHVM YTJla OTKPHTMSA Opubi. 90° OBojblie uyeM Ha

130°, T.e. 3acTaBJATL SaKpHBalIMA Yy3eJ I[IepecKakKuBaTb B €TI0
KOHeUuHOe OTKPHTOe TIOoJIoXeHMe. EcCaM 3akpHBalmUi Yy3eJ B XOoIe
SaKPEITUA OIIyCKRaeTCHd Ha YIT'OJI OTKPEITMA MeHBIIe HpM@JI . 90 ° 7 TO

3aKpHBaMUM Yy3eJl IIepeckakKuBaeT OOpPaTHO Ha YIOJ OTKPHBTUS MeHbIe
30°, M M3 DTOTO YaCTHMYHO OTKPHETOTO I[OJIOXEHMA BaKpPHBaIMIA Yy3eJl
MOXEeT CHOBa BpPYUHYVID 0e3 3aTpyIdHEeHVM BIaBJIMBATLCS B VIIJIOTHAKIEE
3aKpPHTOE TIIOJIOXKEHME. OTOT IIPOLIeCC MOXET BHIIOJHATBECHA MHOTOKPATHO
oBpaTUMEIM O0pa30oM B IOBYX HallpaBJIEHUAX.

BaHOUHasa KpHIMKa 1 COEOMHSAETCHS C COOTBETCTRBYKIMM pPe3epByapoM
NPpenlIouTUTEeJIbHO C IIOMOmMBI OTOOPTOBAHHOTO Kpad 3.

Bung cboky OaHOUHOM  KPBIIKMK 1 B COOTBETCTBUMA c omur.1
osACHAeT, uTo IHIpenjiaraeMas M300peTeHMeM CHUCTeMa 3BaKpPHTUA U
OTKPHTUA MMeeT TakKyln IIJIOCKYKR KOHCTPYKIMKD, UYTO OHa IIOJIHOCTHBI
IoMemaeTca B TUIyOMHEe KPBIIEUHOM YacTM, M B SBaKPHBITOM IIOJIOXEHUU
HUKAaKMe YacTM He BHCTYIIAalT 3a KOHTYP KPHIIKHA.

Ha ¢wmr.3 [nokas3aHO CedeHMe KPHIKM B COOTBeTCTBUM C  oour.l
COOTBETCTBEHHO JIMHUM A-A CcedeHusa, nOpu 55ToM B m C o0603HaAUeHH
OCODEHHO BaXHHEe IJIS KOHCTPYKUUM U QYHKIMOHUPOBAHUA QppaTrMeHTapHHE
oBIacTM, KOTOPHE HWXKe OYyIOyT MOACHATHECSA B OTHOEJIBHOCTH.

Ha wuszobpaxeHHOM QparMeHTe D [okKasaHa CWIBHO YBeJUMUYeHHBEM

O@paSOM CTPYKTYPHaA CXeMa OIOHOTI'O ns3 OCHOBHEX KOMIIOHEHTOB



BaHOUHOM KPHIIKM B BMIE KOMIIO3MTHOI'O MaTepmuala.

STOT OCHOBHOM KOMIIOHEHT BaHOUHOM KPBIIKHA COCTOUT us3
HamjlexamuMm obpasoM CcOOpMMPOBAHHOTO JIMCTOBOTO CJIOS 5 M3 aJIlOMUHUA
uim 6eJloM XKecTH, UM STOT JMCTOBOM CJOM C KaxXIoM M3 IOBYX CTOPOH
cHabxeH  OOHMM cJoemM 7/ aOores3MOHHOTO  Jlaka, KOTOPHM CJIIYXUT
aITre3VBOM U IIO3BOJISET OOECIIeUMBATL BHCOKOIPOUHOE U HOJITOBEUHOE
coenMHeHMe IOCPeICTBOM MaTepualjia MexIy MeTaJlJIOM, B YaCTHOCTHU
aJIOMUHMEM, Vi IPennouTTeJIbHO COCTO AMUM "3 TIOJIUIIPOIIMIIEHA
IIOJIMMEPOM IJIEHKM 6, KOTOPHM IIpedyCMOTPEeH Ha HWXHeM CTOpPOoHe

KpPemmkK1, T.e. C BHyTpeHHeﬁ CTOPOHEL OaHKM, ¥ COBMECTHMM C IIMIIEBEMU

InpoonykKTaMmM . BzaumHOe COoelIMHEHNEe OTIOeJIbHEIX KOMIIOHEHTOB
KOMIIOSMTHOTI'O MaTepnralla OCymeCTBIIAETCA INpenriodyTrTeJIEHO Tar
Ha 3bIBaeMBIM criocobom POqueﬁ CBapkKM1, Inpn KOTOPOM T1OJIMIMEP
OIJilaBJIdAe€eTCAd, Takrk gTo IIoJiyyaeTcda CoelMHeHMre C MeTaJlJIOM

IoCpelCTBOM MaTepuala.

XoTsa ToJIIMHA MaTepualla MeTaJlJIMuecKoM uYacTy OaHOUHOM KPBIIKM
yXe MOXeT CcoKpamaThbcsa OJjlarojapsa IIPUMMeHeHUI YyXe IIpelcTaBJIeHHOM
BHIIE TEXHOJOIUM MMKPOIEJM B IIPOTHMBOIIOJIOXKHOCTE OaHOUHEIM KpPHIIKAM,
VMMEKRIMM  OTPHBHYI  JIMHMIO  HaOpes3a, IPenrnouYTUTEJBHO IPUMEHATE
nIpencTaBJIeHHEM KOMIIO 3UTHEIN MaTepual, Tak Kak KOMIIO 3UTHEIN
MaTepmualJl Io3BoJjigeT ©6e3 II0Tepb B OTHOWEHUM IIOTPeOHHX 3HAUeHUM
IIPOUYHOCTHM OOIOJIHMTEJILHO COKpallaTh TOJIMHY MaTepuaja JIMCTOBOTO
CJIOS M TeM CcaMeEM Ha I[IpakTuke OOCTUTAaTh 3HAUUTEJILHOM DKOHOMUU
MaTepualyla M 3aTpartT.

Ha our.4 YBeJIMUeHHBEM obpasoM rokaszaHa oBJlacThb B B
COOTBETCTBUK C bur.3, T.e. obJjacTn, B KOTOpOM OTPHEIBHOE
opucrnocodjiedre 17 3akpellJieHO Ha II0BOpauMBaeMOM BBEpPX KPHIIEUHOMN
yacTu, a MMEeHHO, Ha ee HapyXHOM Kpae, Tak UTo IIPpU OOTATMBaHUU
BBEPX KPHIIEUHOM UYacTM Takxe 3a cueT YyIPpYyTOoCTM MaTepualla KPHIIKUY
nmoJydaeTcsda, B UYacTHOCTH, D20bekT poUara, KOTOPHM CIOCODCTBYET
OTKPHTHUID KPBIIEUHOM YacTHU.

CoeIvHeHHas IIOCPeICTBOM MaTepualJa C JMCTOBEIM cJioeM 5 uepe?3
cJo¥ 7 amresMOHHOTO Jaka IoJMMepHasd IJIeHKa © II0 CBOoeMy KOHTYPY
bopMOBaHHOM UYaCTM COOTBETCTBYET KOHTYPY HWKHEM CTOPOHHE JMCTOBOM
KPLIIeuHOM yacTu 5 u pacrnpocTpaHaeTcs IpPenrnouYTUTEJILHO B
oTBOoOpPTOBaAHHY 006JacTh 3, I'Ie OHa OIHOBPEeMeHHO MOXeT IeMCTBOBATLH
B KauecTBe YIJIOTHEHMS M BallMTEL OT KOPPO3UM.

B wMaTepmajsie 5 OaHOUHOM KPHIIKM I[IpedyCcMOTpeHa Yykas3aHHasg Ha
dur.1, IoBOopaurBaeMas BBepx o6JjgacTs 10  KpHIIKK, KoTopasa B

COOTBETCTBUMA C MBO@peTeHMeM OTpPaHNMYMBaeTCHAd He YTOHEeHMEM



MaTepuaja, KakK B IIPMHATOM YyPOBHe TexHUMKM, a, B OTJIMUMEe OT STOoTOo,
MUKPOMEJILI0 8. STa OKpPYyXHas MMKPOIIEJIb 8 oBpaszyeTcsd
OpenrnouyTuTesIbHO 3a CcueT TOoTo, 4yTO M3 JIMCTOBOTO MaTepuala
BHIITaMIIOBEBaeTcad o6JgacTb 10 KpPBIIKM ¥ 3aTeM CHOBa BIaBJIMBAETCH
oBpaTHO B OTBepCcTHME U YyIepXuBaeTcd IIyTeM 3axyMa, Tak UTo CHOBAa
VMeeTCcsda IIJIocKasd MeTajlIMueckasd  IIOBEPXHOCTH, M MOXHO CHOBa
obpamaTbCca C MeTaJlJIMueckoM, cCcHabOxeHHOM C ofeux CTOPOH CJIOeM
aITe3MOHHOTO JlaKa KPHIMKOM, KakK C eIMHOM YacThio.

He3aBUCHMMO OT KOHKPETHO IIPMMEHSeMOT'O MeToHda BHCBOOOXIEHMS
IIOBOpaurBaeMoO¥ BBepx 00JJacTM KPHIIKM W3 MaTepuaJa KpPHIKK, B
oBJglacTM MHUKPOIEJM MMeeTCsa TOJIBKO COoeIMHeHMre, ofpas3oBaHHOe 3a
cueT KpeIlJleHMSa 3axXyMOM, TaK UYTO IOIpKM TII€pBOM OTKPHTUM ©OaHKMU,
CHaOXeHHOM IpeljaraeMoM M300peTeHMeM KPHIIKOV, He OOJDKHO OoJiblle
OCYIECTRBJIATECHA HUKaKoe pasnejieHue MaTepuala, u [IOBTOMY
UCKJIOUaeTCHad Heu30eXHOe B MHHEHX CJydaax obpa30oBaHMe MeTaJlJIMueCKUX
MUKPOUYACTHI. 3ITO M[NIPemoTBpalleHVMe BO3HMKHOBEHMSI MUMKPOUACTHIL, IIPU
opoliecce OTKPHTUSA, B YaCTHOCTM MMKPOUACTUI M3 aJIOMMUHMKSA, BaXHO C
TOUKM 3pPEeHUS 3I0pPOBbA, IIOTOMYy UTO TakKMe MUKPOUaCTUMLE Her30eXHO
nornajamnT Takke B colepxamuiica B IOaHHOM OaHKe OPOAYKT UM BMecCcTe C
TeM TakKXe B UeJIOBeUeCKUM OpTraHM3M.

MukpomeJyis 8, KoOTopasd MOPedlouTHUTeJIbHO ofpalyeTcs IIpsaMOM,
WM, COOTBETCTBEHHO, MCKPUBJIEHHOM ¥ He uMewmel 3yObeB JIMHUEN, C
HMXHEeM  CTOPOHH, T.e. C BHYTPEeHHeM CTOPOHH KpPBIIKM, IIOKPHTAa
[IOJIMMEPHOM IIJIEHKOM ¥ TeM CaMeM YIIJIOTHeHa. 2Ta IIoJIMMepHas IIJIeHKa.
KoTopasa MOpedlouyTUTEJIbHO COCTOMT M3 COBMECTMMOI'O C  I[IWIEBHBMM
OpOOyKTaMM IIOJIMIIPONMJIeHa, MMeeT paIoM C MUKPOmeJbilo KaHaBky 9,
KOoTOopasa B OKPYXHOM HalpaBJIEeHWM MOXeT MMEeTb OIMHAKOBYID WM IIPU
HeoBXOOVMOCTHU Takxe Pa3JINUHYIO Ty OUHY u TapaHTUpyeT
HeOoOXOOMMOCTL TOJIBKO CPaBHUTEJLHO HeOOJbIMOM CUMJB OJIS OTKPHITHUSA
KPHIIKK . PaccTogHMe MexIy MUKpomeJblo 8 M KaHaBKoM 9 cocTaBJjgerT
OPennouTUTEeJIbHO IIPMMEepPpHO  OBOVHYID  TOJMMHY  ILJIEHKWU, TO eCTb,
HallpuMep, 3—-4 OeCATHX MWUJIMMETPA.

HeobxonouMas cuJla OTKPHTHSA 3aBUCKMa He TOJIBKO OT TOT'O, Kakad
cuJjla HYXHa IJS pasdelleHMsS COeOIMHEeHMS MexXOy JIMCTOBEM CcJoeM 5 u
IIOJIMMEPHOM IIJIeHKOM 6 B o0JlacTyM MHUKpoOmeJIXM 8, HO ele M OT IIaph
YILJIOTHEeHUM, KoTopada peajJu30BaHa Ipu B3auMOIeNCc TBUN
VILDLIOTHUTEJILHOM paMkM 14 ¥ 3aKpHBawomero y3Jja 11.

YIJIOTHUTEJIbHAS  paMKa 14 13 I[IOJMMEPHOTO  MaTepuala, B
YaCTHOCTHU IOJIMPONInIIeHa, OXBAaTHBAET obJacThb OTKPHTUSA u,

IIpeoliouyTrTEeJIEHO B YIUIYOJIEHUM JIMCTOBOTO CJIOA 5, YXe YIIOMAHYTEM
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cyjoeM 7 aOTl'e3MOHHOTO Jlaka XeCTKO COeOMHeHa C MeTaJllIndeCKMM
MaTepraJioM KpPHIIKK. [Ipy SDTOM MOXHO I[IPeOyCMOTPEeThL STO XeCTKOoe
COeIMHEHNME TOJIBKO B 0OOJIacTM OHa YyIUIyOJIeHUA.

YILJIOTHUTeJIbHad paMka 14 ¥MMeeT OBa OTHOEJIEHHHX IpyD OT OpyTra
CpenHeM mneperoponkou 20 mOpuMeMHHX HDaz3a 15, 16 @OJg CcTOIOPHOTO
pebpa 12 u YIJIOTHUTEeJIEHOM TyOKM 13, KOTOpPHE I[IpelyCMOTPEHH Ha
3akKpeBaleM  y3Je 11. SToT < TOXe COCTOANMM M3  IIOJIMMEPHOTO
MaTepualya, OPedIOUTUTEJIEHO I[IOJMIPONMIIeHa, 3akpHBawomuy Yy3ejg 11
aHaJIOTUUHO YILJIO THUTEJILHOM paMKe 14 KECTKO cCoeIVHEH c
METaJIJIMUECKOM  KPBIIKOM, HO He C HENOOBWXHOM [IOBEPXHOCTBID 2
KpPHIIKM, &, B OTJIMUYME OT BTOTO, C [IOBOpauMBaeMOM BBepx OOJacTho
10 xppmkM. IIpu 5STOM I[IOBOpauMBaeMad KpHIIeUuHas dYacTb obpasyercd
OTPaHUUYEeHHOM MMKpPOMEeJbln 8 MeTaliMdeckoy objgacTeio 10 KpeIKKM U
3aKpelJieHHEM Ha HeM C Kpal 3akpHBalmyM y3JioM 11, Ha KOTOpoM
Takxe COOPMMPOBAHO OTPHIBHOE NIpMCIOCOOJeHMe 17.

3TO COeOMHEHHOEe C HapyXHBM KpaeM 3akpeBapmero y3ja 11
OTPHBHOe IpUCIOCOoBJieHMe 17 CHabXeHO yIepXMBalLMM WM QUKCUPYIUM
BJIEMEHTOM 22, KOTOPHM PpPaclpOoCTpaHdaeTCs B HalpPaBJIEHUM KPBIIEUHOM
J4acTM M TaM 3adMKCHMPOBaH JIETKO OTCOeIMHAEeMBIM 00pas3oM, TaK UYTo C
IIOMOIEID BTOTO COeIMHEHMSA MOXeT IIPOCTO IIPOBEPATBCH LEJOCTHOCTH
OaHHOM YIIaKOBKM.

IramMeTpalIbHO IIPOTMBOIIOJIOXKHO OTPHEHBHOMY IpUcHocofjieHMo 17 Ha
3aKpHBaKmeM y3Jje 11 BHIOJHeHa CcOopMMpPOBaHHas Ha DTOM paMKe
o6JjacThb 18 IOBOPOTHOM  OIIOPH, KOoTOopasd XeCTKO CoeOuHeHa C
Haxondamencs BHe IoBOpauuBawiencs BBEPX KPHIIEUYHOM JyacTu
[IOBEPXHOCTBLI KPHIIKM, UTO €lle OyIeT MNOACHATBCSH C IIOMOWBK OUI.5.

Ha our.b B YBEJIMUEHHOM  M300paXeHrM  IIokKasaHa oBJlacThb

bparmMeHnTa C B COOTBETCTBUNU c our. 3, T.e. OVaMeTpaJibHO
IIPOTUBOIIOJIOXHA S OTPHBHOMY IIPVICIIO COBJIE HUIO 17 oBJyacThb 18
IIOBOPOTHOM OIIOPHI, coenMHeHHAasd C VIUIOTHUTEJILHOM  pPaMKOWM U

3aKpHBalmMM y3JoM 11, KOTOpHEe B 3aKPHTOM COCTOSHUM OaHOUHOMU
KPHIIKM IIOKA&3aHHEM O00pas30OM HaxXOOATCH B KOHTaKTe Opyl' C IOpyI'OM WU
00paszynT IJIOTHOE 3alleJIKMBaKlleeCs CTOIOPHOEe COeIMHEHNE.
OyHKIIMOHAJILHO TIOMElNleHHOe B IIPMEMHOM Iasze 16 pebpo 13 wu
[IOMelleHHOe B IIpMeMHOM Iaze 15 pebpo 12 pa3JjMuHE, T.e. MMETCHI IO
MeHBIIEM Mepe  OTUacTU  pasIejleHHBe  QyHKLIUHA, fjaromapsa  4eMy
CTAHOBUTCS BOBMOXHOM ONTMMM3AIMA B3aMMOOEMCTBUA YILJIOTHUTEILHOMN
pamMkKy 14 u 3axpHBanwmero y3ja 11. 3BakpeBawomui y3ej 11 coelMHeH C
HeIOoIBWXHOMN YacThIo IIOBOPOTHOM OIIOPH VHTeTI'PUPOBaHHEM,

BUCcTabuUILHEIM YydYacTKOM 21 ONpoKMAHBAKIMEV OIPYXMHE. OTOT YYaCcToOK
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YVOEPXMBAET KPHIIEUHYK UYacCTh, COCTOAMYKR M3 MeTaJllIMdeCKoM ofJjacTu
10 xprIIKM, 3aKPEelJeHHOTO Ha HeM 3akKpHBanmero y3Ja 11 M OTPHBHOTO
npucrocodJyenus 17 npu OpeBemeHry nOprbs. 90° OTKpHTON OoJblle uUeM
Ha 130°, Tak UYTO ONTMUMAJIBHO [HOCTYIIHO BHYTPEHHee I[POCTPaHCTBO
IaHHOTO pe3epByapa. IlpM OIOyCKaHuMu Hmke npubi. 90° KpoimeuHad
YacThb I[IepecKakKrMBaeT o0paTHO Ha YIOoJ OTKPHTMS MeHbme 30°. U3
BTOTO OTKPLEITOT'O [IOJIOXEHU A KpPBIIEeUHAa 4 4acThb MOXET CHOBa
[IepeBOOUTLCA WM, COOTBETCTBEHHO, BIaBJMBATHCA C YIUIOTHAKIEES
3aKpPEITOE IIOJIOXKEeHMe. ITOT IIPOoLleCC MOXeT BHIIOJHATHECA MHOTOKPAaTHO
oBpaTMMEIM OO0pa3oM B IOBYX HallpaBJIEHUAX.

PaccmaTpuBaemas CBepXY obJlacThb 18 IIOBOPOTHOM OIIOPEL
IpencraBJjigeT cobon IpaKTUYeCKA 3aKPLETYIO obJjiacTsy, T.e.
OpenoTBpalalnTcad YacTOo MMelIMeCcda IIPM M3BECTHHX pPelleHMAX MeJld U
OTBepCTUA, IIpexiae Bcero B o00OJacTM OIPOKUIOHBAKIEY OPYXUHE. HO
ocofoe 3HaueHMe C IUIMEHUUECKOM TOUKM B3BpeHMS UMMeeT TOT IPpYyIon
IpMU3Hak u300peTeHMd, UYTO 3aKpHBaomui ys3ead 11 Ha BCceM CBOeM
HapyXHOM IIepUMeTpe CHabXeH pacHpOoCTpaHgoIMMCS OO HENOOBMXHOM
[IOBEPXHOCTU 2 KPBIIKY  YIUJIOTHUTEJIBHEM — dapTykoMm 24, KOTOPHM
OPEenrIouTUTEJIbHO CJIOeM aOTl'e3MOHHOTO Jlaka COeOMHEeH IIOCPenCTBOM
Martepuasa C TIOBEPXHOCTBIL 2  KpHIKK. TakuM o0pas30oM HaleXHO
npemoTBpamaeTCsa BO3MOXHOCTEL IIONalaHMsa Kakux—Jmubo Barpdas3HeHUuM,
BJIaT'M ¥  TOMYy IOHOOHOTO IIOI  IIOJIMMEPHHE  BJIEMEHTEH, T.e. B
TUTHMEHNUYECKOM OTHOIEHUM HOCTUIaeTCHd OITMMYyM, KOTOPOI'O HeT VY
TPaIMLUMOHHEIX IIOBTOPHO 3aKpPHBaeMbIXx OaHOUHBIX KpPHIIEK DSTOIOC BUIA.
3TO coeOMHeHMe pa3neligdeTCs [IPU [IepPBOM OTKPHTUU .

Kaxk MOXHO pPa3JInunTh Ha OOIIOJIHUTEJIEHO YBeJIMUEeHHOM
n3obpaxeHUn ©QparMeHTa B COOTBETCTBMM C OUI.6, YIUIOTHUTEJILHOE
pebpo 13 obpasyeT C IOPUEMHBEM IIal30M 16 mnapy 23 YILJIOTHUTEJBHEX
TIIOBEPXHOCTEN. 9Ta mapa 23 YIUJIOTHUTEJIBHHIX I[IOBEPXHOCTEWV  IIpu
npolecce 3aKPEITUA CIIOCOOCTBYET npolueccy 3alleJIKUBaHM A u
VOEPXMBAET 3aKpHBAKMMY Yy3eJl B 3aKPHTOM COCTOSHMM B OIpelesIeHHOM
[IOJIOXEHWN .

Ho nyTeM 3amaHMsa HaKJOHa B3aUMMOOEMCTBYKMUX IPYyT C OPYT'OM
VIJIOTHUTEJBLHEX [IOBEPXHOCTEN TMaph 23 YIJIOTHUTEJIBEHHX IIOBEPXHOCTEN
MOXET TakXe HacTpaMBaTbCHad COIPOTUBJIIEHME OTKPHTHID, T.&. MOXeT
BHIOMPATBLCSA IIapa CKOIMEeHHEX TIOBEepPXHOCTEN, KOoTopas TapaHTHUPYEeT,
YTO, C OINHOM CTOPOHH, OyIeT BHIESPXMBATLCS BO3HMKaKIee B KaXIOM
cJlydyae BHYTpeHHee I»OaBJieHUe, a Cc IOpyTroy CTOPOHH, He CJIMIIKOM
3aTPYOHATLECSA IPOLEeCC OTKPHTUA.

CromnopHoe pebpo 12 um OpueMHBM a3 15 uMMenT Toxe KOpOTKUe,
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B3auMOIeCTBRYIMe OPpYyI C IPYTOM CKOIEHHBEEe IIOBEepPXHOCTH, KOTOPHE,
C OIOHOWM CTOPOHH, OQUKCUPYIOT CTOIOPHOEe 3alleJIkMBaHMe, a C JIpyTron
CTOPOHE, OO0ecrneurBamwT TakKXe BO3SMOXHOCTL HeOOJBIOTO CBOOOIHOTO
OTHOCUTEJIBHOTO HOBWXEHMS B BUIe 3a3o0pa 25 MeXOy OTBETHEM CTOIIOPOM
24 m OpeOyCMOTPEHHOM Ha CTOIOPHOM pebpe 12 KOPOTKOM CKOMEHHOMU
INOBEPXHOCTLI. OTa CcBOOOOHAA MNOOBMXHOCTL MOXET MCIOJL30BaATLCHA OJIA
TOTO, UTOOH IIPM IIOBTOPHOM OTKPHTUM 0OaHOUHOM KPBHIIKM IOIIYCKATH
MaJIeHbKOE HauvaJlbHOe IOBWXEHME OTKPHTHUSA, I[IPU KOTOPOM YCTPaHSAeTCH,
BEPOATHO, MMeKIeeCcd BHYTpPeHHee OaBJieHMe, O0e3 OTKPHTUA KPHIIKKY YyXe
HaCTOJIbKO, UYTO HeyHOOHHEM B IOaHHOM CJjiydae o0OpasoM MorJjia Obl
BEIXOIUTE XUIOKOCTE.

CxeMaTUUHOe wM300paXeHrue B COOTBETCTBUM C OUI'./ TIOACHHAET
OPEenrnouTUTEJIbHO IIPpMMeHSeMBl  I[IPOLIeCC  BHEIITAMIIOBKM  OBJIacTH 10
KPHIIKY M3 JIMCTOBOTO CJOS 5 UM CHOBa OCYINECTBJAKIEECS 3aTeM WK
nosnHee BCTaBJIeHME BHIITAMIIOBAHHOM oBylacTu B oBpa3oBaHHOE
OTBepCTHE. CrieumaJibHO BHIOPaHHLM npoLlecc BEIITaMIIOBKM, T.E.
crnelMalJibHHY  BHOOP IMIyaHCOHa M MaTPMUBE, OIPUBOAMUT K TOMY, UTO
IepUMeTPUUECKMM KOHTYP BHIITaAMIIOBaAHHOM o0OJIacTH, paccMaTpUBaeMBN
o ero TOJIIMHE, MMeeT YyYacTOK IJIaODKoI'O Cpe3a ™ ydacTokK
CKOIIEHHOTO cpesa, KOTOPEHE [IO3BOJIAT W, COOTBETCTBEHHO,
IIoMoTamT CHOBa BIaBJMBATH BHITAMIIOBAHHYI 00JaCThb JIMCTOBOITO CJIOL
Cc ofBpaszoBaHMEM MHUKPOWEJM cpaly wWin B 0oJee TO3OHUM MOMEHT
BpeMeHM B BHIITaAMIOBaHHOE OTBepCcTMEe, U IOIpuUueM TakKuM oB6pa3oM,
UTOOH BHIITaMIIOBaHHAa A oBJlacThb yIOepXueajach B OTBEPCTUA c
OOCTATOUHHM NIJIS IDajbHeMmel ofpad®oTKM SZaxMUMOM.

Ocoboe TMpeMylmeCTBO IIOJy4daeTCcsd IIPpU OpelCTaBJIEHHOM IIpollecce
MTaMIIOBKM, KOI'Ia OCYIMEeCTRBRJISEeTCHA IIOKPHTHUE JIMCTOBOTO CJIOA CJIOEM
aore3MOHHOTO Jaka, HuMellmero CBOMCTBA CMa30YHOT'O CpPenOcTBa, Tak
KaK IIpM STOM WBJIMIIHM JIOOHE OOIMNOJHUTEJIbHEE, HYXHHE B MHHX CJIydadx
Ipr TIIpollecce MTaMIOBKM CMa30UHEE CpencTBa, TakK KaK OIOMH TOJBKO
CJIoM aIre3MOHHOTO Jlaka co3OaeT IOpu Opollecce MTaMIIOBKM HYXHOe
CMa304yHOe CpelCTBO. O3ITO 03HauvaeT, UTO MMEeTCda COBMeCTUMoe C
NUIEBEIMM TIPOOYKTaAMM CMa30UHOe CPelCTBO, TakK KakK IIpMMeHdAeMEe B
COOTBETCTEUM C WU300OPEeTeHUMeM CJIOM aIl'e3MOHHOTO JaKa COBMEeCTUMH C
IUIEBEIMM TIPONYKTaMM, M I[IO3TOMY HE HYXHH HMKaKMe TPpYIOOoeMKMe Ial'u
OUUCTKU, Kak 2TO IPOUCXOOUIIO OB B ciaydae OOTIOJIHUTEJILHO
HeoOXOOMMOTO B MHEX CJIydasxX CMas304UYHOTO CpelncTRBa.

[lpennouTmTeJIbHO IIyaHCOH M MaTpuila BHOMpawTCcda TaK, 4YTo
IoJydamomuica YyJYacToK IJIagkKoT'o cpe3a pacHpocTpaHseTcsd MeHblle ueM

Ha b50% ToJmMHE MaTepMalla, a OCTaJIbHOM YyUaCTOK CKOMeHHOTO cpesa
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[I0 CyWleCTBY KOHMUECKM pacumpsaeTcd. bijaromapda 5STOMY OOCTHUIaeTCHd
OOCTaTOUHOEe CWMJIOBOE 3aMblKaHMe, KOoI'a BHEIITaAMIIOBAHHAfA 4YacTb CHOBA
BCTaBRJIAETCH WJIM, COOTBETCTBEHHO, BIaBJIMBAeTCsa B JIMCTOBOM CJIOM, U
BoJsbine He TpebyeTcd openycMaTpuBaTh CliellaJibHEE 3ybuaTee
3alellJIeHUsa WM [HOOOHYTpPeHMS  MeXIy  BHIITaMIOBaHHOM  YacThbl U
JIMCTOBEM CJIOEM, UTOOH I[IOJIYUMUTE HeOOXOOUMEE yIOepXUBakllle CUJIEL.

[Ipy HOpakTMUeCKOM oOfOpalleHMM IIOBTOPHO 3akpblBaeMad ©OaHOUYHad
KpHIIKA, OpenjaraeMasad M300peTeHMeM, IIPeNIOoUuTUTEeJIbHa TakKXe IIOTOMY,
UTO NPEenloUuTUTEeJIEHO BHIIOJIHEHHOE B BUMIE KOJBLEBOM JIAallKM OTPHBHOE
opucrnocotjieHre 17 XOpoWO OOCTYIIHO, MOXeT JeI'KO 3axXBaTeHBaTbCHad U
oyTeM YHOOOHO COBepUaeMOT'0 OBMXKEHMA [IOTATMBaHUA OOeClleuMBaeT
BO3BMOXHOCTE OTKPHTMA OaHKM. I[IpM IOBTOPHOM 3aKPHTHUM CYIEeCTBYEeT TO
IperMyIeCTBO, uTo [IOJIHOE IIOBTOPHOE 3aKPHTHE c IIOMOIIBIO
3alleJIKUBARIIeTOCA CTOIOPHOTO COEeOMHEHMA ABJIAeTCAd IIPEeOIOUTUTEeJIBHO
Oy TUMBEIM M, KPOME TOT'O, BOCIPUHMMAEMEM aKyCTUUECKN.

[lpenjaraeMad wu300peTeHMeM OaHOUYHad KpPHIIKA [IPMMEeHMMa OJI4
BCeX BUIOB pPe3epByapoB, KOTOPHE IOOJIKHEL OBTH I[IOBTOPHO BaKpPHBAEMH,
IpM STOM ILJIOTHOE CoeIMHeHMe OaHOUHOM KPHIKM C HOAaHHEM pPe3epByapoM
MOXET OCYHWEeCTBJATECA He TOJIBKO C I[IOMOIBID OTOOPTOBAHHOTO Kpad, HO
1, TIpexne BCero Yy HeMeTaJUIMUeCKUX pe3epByapoB, TakKxXe C IIOMOUBK
KJIEeBHX COeIMHEeHUM, CBapHHEX COEeIMHEHUNM M TOoMYy IMIOOOOHOTO.

VzoBbpeTeHMe HalpaBJIeHO Takxe Ha crioco® VU3TOTOBJIEHUS
[IJIOTHOTO, OTPEHIBAEMOT'CO  MJM  BIOABJIMBAEMOTO M  IIPEeOIOUTUTEJIBHO
IIOBTOPHO 3aKpPEBaEMOT O OTBEPCTUSA B [IJIOCKOCTHOM JIMCTOBOM
MaTepuasye, B YaCTHOCTM B OaHOUHOM KpPHIIKEe, KaK S3TO IIpedcTaBJIeHO B
neTasifax B N.14-18 dopMyJiEl M300peTeHUd.

SToT cHnoco® IIPOM3BONCTBA, KOTOPHM paboTaeT C JIMCTOBEM
CJIOEM, IIOKPHTHM I[IPellIOUTUTEJIEHO C 00eMxX CTOPOH COBMECTHMEM C
IMIeBEIMY [IPOOYKTaMM CJIOeM aIl'e3MOHHOI'O Jlaka, [IpUIodeH KakK [IJid
M3TOTOBJIEHUSA OaHOUHEIX KPHIIEK OIIMCAaHHOTO B paMrax 3TOTO
n300peTeHUa BUOa, TakK ¥ -OJA W3TOTOBJIEHUS CTaHIAPTHEX ©OaHOUYHEIX
KpHIIeK. Y TaKMUX CTaHOAPTHHX OaHOUHEIX KPHIMEK MJS OTKPHTUS HOaHHOU
obJjiacTu OTKPHTUSA IpenyCMOTPEHO OByIlJIeduee PEHUaXHOE
IPUCIIOCOBJIeHNE, KOTOPOe XeCTKO COeOMHEHO C MaTepMraJiOM KPBIIKU.
Ipu »TOM O0OJAaCcTh OTKPHTHMSA BHIIOJJHEHA B BUIe SA3BUKOBOMW JIAlKM,
KOoTopasd OTIejleHa OT TI[OBEepPXHOCTHM KPHIKM pPacCOpOCTPaHAKIENCsa II0
[IepVMEeTPY JallKM MUKPOWEJB, IIPpKM STOM COeOMHEeHHOE C I[IOBEPXHOCTHBI
KPHIIKM OCHOBaHMe  A3HUKOBOM JlallkM ofpasyeT aKTHUBUPYEMyl IIpU
opoLecce OTKPHTMA OIOPY IHIPONOJIBHOTO u3IMba. IIpM D3TOM HWKHAMA

CTOPOHAa MeTaJlJIMueCKOMn KPHIIKNM RallMpOBaHa MJIn JJaMIVMHMPOBaHa
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IIOJIMMEPHOM IIJIeHKOM. OTa IIJIeHKa pPaIoM C MMKPOIEeJbl BHIIOJHEeHa
YTOHEHHOM, UTOOH obecrneurBaTh OTKPHTHE OaHHOM BaHKM Bes
3aTpynHeHulr. Korma pachoJoxeHre BHOpaHO Tak, UYTO SA3HUKOBasd Jalka
Ipu IIpollecce OTKPHTUSA BMeCcTe C IOKpHBallel ee ¢ HWXHeM CTOPOHH,
OTpaHMUYeHHOM JIMHMEeM YTOHEeHMSA OTIOeJIbHOM o00JlacThbio IIOJIMMEPHOTO
IIOKPHTUA IIOBOpauMBaeTCsd BHYTPb ©OaHKM, JIMHMSA YTOHEHMS HaXOOUTCH
BHEe MMKPOIMEeJN.

Korma pacnojoxeHre BHOpaHO Tak, UTO A3BHUKOBAag Jallka I[Ipu
Iopollecce OTKPHTUA BMeCTe C IIOKpHBaKIeM ee ¢ HMKHEeM CTOPOHH,
OTpaHMUYeHHOM JIMHMEeM YTOHEHMSA OTIOeJIbHOM o00JlacThbilo I[IOJIMMEPHOTO
IIOKPHTUA TIOBOpAauMBaeTCad HapyxXy, TO JIMHMSA YTOHEHMSA HaxXOOUTCH
BHYTPM MMUKpOmear. J[JeTajJu TaKMxX CTaHIOAPTHHEX OaHOUHHX  KpPHIIEK
OIMCaHB B HeMellkOoM 3asBke Ha mnaTeHT DE 10 2015 122 548.4.

[lpenyjaraeMel u300peTeHMeM  Ccrocod® B CBABM C  IOBTOPHO
3aKPHIBaeMEIMA BaHOUYHEIMA KPBIIK aMM ONIMCAaHHOTO BUIA MOXET
BHIIIOJIHATLCSA TakK, YTOOH BHIITaAMIIOBaHHafd KpHIIeUHas dYacTb B XOoHOe
oBpaTHOTO xona CHuJIOM YIIPpYyT'OCTH cpasy CHOBa BOaBJMBAaJIachk
HernocpeaCTBeHHO B JMCTOBOM CJIOVM ¥ YyIOepXuBaJlaCcb TaM C CHUJIOBHM
3aMbHIKaHMeM, HO MOXHO TaKXe OTIeJIbHO IIOoJaBaThk JIMCTOBOM CJIOM, C
OOHO¥ CTOPOHH, ¥ BHIITAMIOBAHHYID OTIeJIEHYID 00JlacTb, C »OpyTrou
CTOPOHE, Ha »IpyI'Me IM[IPOMBBOIACTBEHHEE CTYIEeHM, Ha KOTOPHX OHU
COeIUHSITCSI C IIOMOIIBIO HYXHEIX oJIs peaams3alumu IIOBTOPHO
3aKpPEBAaEeMOT O OTBEPCTUSA [IOJIMMEPHBIX 2JIEMEHTOR, a 3aTeM
COCTHKOBHBATEL DSTM IBa KOMIIOHEHTa U MOOJITOBEUHO COeIMHATL IPpYyID C
IpYyI'OM VXe OIMCaHHBEM BbIle oBpa3oM, IIpMUueM ToI'ma I[IoJIydaeTcCs
pabtoTocrnocofHasa IOBTOPHO 3akKpeBaeMas OaHOUHas KpPHIIKA.

CIMCOK CCBHUIOUHBEIX OBO3HAUEHUN
BaHouHas KpbIIKa
HenomBumxHas IOBEPXHOCTL KPBIIKM
OTOOPTOBAHHEN Kpal
KoMIIOBUTHEM MaTepuall
JIMcToBOM cCJio¥M (ajimoMMHMM, ©Oejlad XKeCThb)

IlonuMepHad IJleHKa, (QOopMOBaHHAafd YacThb

CJIoM aIre3MOHHOTO Jaka

QO ~1 o O w N

Mukpomesb

9 KanaBka

10 OBrmacTh KpPHIIKKM, [HOBOpauMBaeMas BBepX
11 BakpoBapmui y3eJl

12 CromnopHoe pebpo

13 YnjaoTHUTeJNBHOe pebpo
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15
16
17
18
19
20
21
22
23
24
25
26

15

YIJIOTHUTeJBFHad paMKa

[IpyMeMHB a3, BHYTPEHHUM

[IpyeMHE a3, HapyXHHM

OTPHBHOE NPMUCIIOCOOJIeHNE

OBJlacTh IIOBOPOTHOM OIIOPH

HenonBmxHasd YacTb IIOBOPOTHOWM OIOPH, 0O0JIaCTb KpPeIlJIeHUS
CpenHsad Ieperopolka

Y4JacTOK OINPOKMIOHRBAKIEN IPYXUHE

OUKCUPYIIUM 2JIEMEHT

[Tapa YILJIOTHEHMM CO CKOIEHHBMM [IOBEPXHOCTIMU
OTBETHHEM CTOIIOP

3aso0p

YIJIOTHUTEJILHEM QapTyK
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$OPMYJIA MNBOBPETEHNA

1. MeTajmueckasa aHoOUHasA KPBIIKA , MMenIa s ITIOBTOPHO
3aKpEBaeMOEe OTBEPCTUE, B 4YaCTHOCTM mJsa ©OaHOK TIIOJ HaluTKM, a
TaKXe IJS Pe3epByapoB IJIA XPaHEeHMSd I[UMIEBHX I[IPOOYKTOB WM IIPOUYMX
KUOKMUX, [HAacTOOOPAa3HHX, I[IOPOMKOBHX M/MJIM TBEPIHX OPOOYKTOB,

VMeKnmasa NpelyCMOTPEeHHYID B MeTaJlJIMUeCKOM IIOBEPXHOCTM KPHIIKM,
OKPYXHYID M VYIIJIOTHEHHYI C BHYTPeHHeM CTOPOHH KPHIMIKM ILJIeHKOM (6)
MUKPOWEJL (8), MMeK Myl OPOXOIAmyl PpaOoM C Heu JuHMbo (9) yToHeHUSA

B TIIJIEHKE,

COeIMHEHHYIO c HeIlloIBMXHOM MIOBEPXHOCTLIO (2) KPHBIIKY u
OXBaTHBAKIYK 0O0JIaCTh OTKPHTUA YIJIOTHUTEJLHYD pPaMKy (14) nus
[IOJIMMEPHOTO MaTepmala, COeIVHEeHHBMN c Haxondumemncs BHYTPU

MUKpoOmean (8), M[NoBOpauMBaeMOM BRBepxX MeTaJIMdecKoM obJjacTeio (10)
KPHIIKM 3akKpHBabmmui y3en (11) M3 [ODOJIMMEPHOTO MaTepuaja, KOTOPHM
YCTaHOBJIEH C BO3MOXHOCTBIO IIOBOPOTA Ha HENOOBWKHOM IIOBEPXHOCTH
(2) KpHIIKM ¥ IMaMeTpaJIbHO IIPOTUBOIIOJIOXHO 06JJaCTM IIOBOPOTHOM
OIIOPH CHaOXeH OTPHIBHEIM IpuUcCIocoOieHueM (17),

IpY STOM YILJIOTHMTEJbHas pamka (14) u 3akpeBabomui ys3esq (11)
B3aUMOIEVCTBYIT UYepe3 YIUIOTHUTEeJILHOE U CTOIOpHOe pebpa (12, 13)
M COOTBEeTCTBYKIMEe MM IIpMeMHBe na3s (15, 16), u Haxomamasacsd
BHYTPM KOJILIEBOM MUKPOIEJM MeTaJlinueckas objlacTtb (10) KpPBINIKM, B
YacTHOCTM C TeOMeTPHUUeCKMM UM/MIM ¢  CWUJIOBHEIM  3aMBKaHMeM U
OpenrnouTuTeJIbHO ©0e3 3yduaToro 3BallellJIeHUd IIoMelleHa U YIePXMBaeTCSH
B 006JacTM OTKPHTMUSA KPBIIKM, ¥ OPM STOM I[IPeIyCMOTPeHHas Ha
BHYTPEHHEeM CTOPOHEe KPHIIKM, 3aKpbBawlas MUKpomes b (8) I1JjeHka (6)
COCTOUT U3 bopMoBaHHOM  YacTH, B UYaCTHOCTM  TJIYOOKOTSIHYTOM
bopMoBaHHOM  UacTH, KoTOpasa BOCIPOUBBOOUT CTPYKTYPY  HMXHeM
CTOPOHE 0O0pas’ywnllel CIJIOMHYD MeTaJlJIMUeCKyD IIOBEPXHOCTL OaHOUHOM
KPBIUIKM, W

Kak VYIJIOTHUTeJIbHas paMka (14) ¢ HeOOOBMXHOM IIOBEPXHOCTLIO
(2) KpHIIKM, Tak ¥ 3akpHBaomuy y3eJ (11) ¢ [$oBopauMBawmencs
MeTaJIJINIeCKOM 0BJIaCTLIO (10) KPBIIKHN COEeOUHEHE] [IOCPenCcTBOM
MaTepuajyla, B UYaCTHOCTM TepMUUEeCKMM CIOoCcOoOoOM C MOIpMMeHeHUeM CJIoA
(7) amre3MOHHOTO JakKa, I[IPedloUTHUTEJIBHO COBMECTHMMOTO C IIMIIEBHEMU
OpoOyKTaMr M/uiIM obJjlajapmeTlo CMa30UHEMM CBOMCTBaMUA.

2. BaHOuUHa4 KpHIIKa IIO0 II.1,

oOTJMYAKIAaAsCa TeM,

uTO YIJIOTHUTeJIbHas paMmka (14), 3BakpohBabomui y3eJd (11) wm
IJIeHOUHasa ¢opMoBaHHasa dYacTk (6) TOUHO B3aMMHO OPUEHTUPOBAHE

OTHOCHUTEJIEHO MeTaJlJInuyeCKOoM IIOBEPXHOCTU KPHEIIKM IIOCpelCTBOM
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NIpennouTUTEeJIBEHO TOUEUHEIX IO 3ULMOHUPYIOMMX BHICTYTIOB u
COOTBETCTBYIIMX MM, B UYAaCTHOCTM UameoOpasHHX YyIJyOJIeHUM.

3. BaHOuUHad KpHIIKa IO II.1,

oTJIMYaKmascsa TeM,

uTo ©OaHOUHasd KpHka ofpa30BaHa KOMIIO3MTHEM MaTepraljioM B
BUIE [IOKPHTOT'O C OBYX CTOPOH aOTe3MOHHBEM  JIaKOM (7) u
COeIMHEHHOTO C BHYTPEeHHeM CTOpOHH cJjoeM (7) aIrl'e3MOHHOTO Jaka C
I[IJIEHOUHOM (QOPMOBAHHOM UYacThkl (6) JucTOBOTO cJjosga (5), B YacCTHOCTHU
M3 aJIOMUHUS MM OeJioV XecTu, U

uTo C IIOMOUBI  HapyXHOT'O  CJIod (7) anre3MOHHOTO  Jlaka
YVILLIOTHUTeJIbHasA paMka (14), 3akpuhBabomuy ys3ea (11) m obiacTte (18)
[IOBOPOTHOM OIIOPHE, B UYaCTHOCTM IIyTeM CBapkKM I[IOJMMEPOB MWMJIM Tak
Has3EBaeMoOI'0 COeOMHEHMS C  I[IOMOWbI  KJed—paclulaega, OOJITOBEYHO
COoeIMHEHH C JIMCTOBEIM cJjioeM (5).

4., BaHOuUHasd KpHIIKa [0 II.3,

oTJIMYaKmasacsa TeM,

uTo MexaHudecKasda [IPOYHOCTE IIJIEHOYHOTO KOMIIOHEHTAa B
KOMIIOBUTHOM MaTepuale (4) BubOpaHa Tak, UYTO IIpM o0OeCcleueHUN
noTped®HOM obmen IIPOYHOCTHU KOMIIOBUTHOTO MaTepuala TOJIIMHA
MaTepuaia MeTaJlJIMueCKOTO KOMIIOHEHTA MOXET YMEeHBIIATECH 1o
CpaBHEHMI C He UMeKnIMM IIJIEHKM KOMIIOHEHTOM, B UYaCTHOCTM MOXET
YMEHBIIATLCS IO MeHblleV Mepe Ha 1%.

5. BaHOUHAas KPHIIKA 10 OOHOMY M3 IMIPEeObOymMUx III.,

oTJIMYaKmascsa TeM,

UTO IIJIEHOUHada (QOpMOBaHHasa dYacThb (6) KOMIIO3MTHOT'O MaTepuala
(4) pacnpoCcTpaHaeTCH oo OTOOPTOBAHHOTO Kpasd (3),
IpedyCMOTPEHHOTO IJISI COeOMHEeHMSI KPHIKYM C OaHKOM, U IelCTBYeT TaM
B KauecTBe YIUJIOTHUTEJIBHOTO MaTepualla M 3allMTEH OT KOPPOo3UM.

6. BaHouHasd KpPHIIKAa I[10 OIOHOMY M3 NPelHOyIMxX III.,

oTJIIMYaKmascsa TeM,

uTOo COOpMMPOBaHHaA Ha 3akpHBawomeM y3Jje (11) ob6jgacTte (18)
IIOBOPOTHOM OIIOPH MMeeT MexIOy cBoel ob6JjacToio (19) KpeleHUMS U
IIOBOPOTHOM UYacCTbl BaKPHTYID C HaAPYXHOM CTOPOHHE, C IBYX CTOPOH
KJIMHOODpPa3HO pacmmup SOIynC s, OelCTBYIIYIO B KadyecTBe
ONPOKUIHBAKIMEN MNPYXMHE 00JacThk CKOOE (21), KoToOpasd TIepeBOIUT
SaKkpHBaoIMit y3es (11) oOpM OpeBHIEeHUM yIJyla OTKPHTMS Opubia. 90° B
OTKPHETOE I[OJIOXEeHMe C yIJioM O6oJibme 130°, a HOpM OOYyCKaHUM Ha yIOJl
OTKPHETMUSA MeHbIle Hpubi. 90° mBMIaeT 3akpeHBawomui yses (11) mo yiua
OTKPHETMUSA MeHpme 30°, Iocjle dYero BaKpHBaomUM Y3eJ U3 2T0TO

TIOJIOXEHNMA BPYUYHYIO MOXeT BIOABJIMBaATBECA B YIIJIIOTHEHHOE SAaKPEITOE
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[IOJIOXXEHME .

7. BaHOUHas KpHIIKa 10 OIJHOMY M3 MNPEeIBIOYMNMX .,

oTJIMYaKmascsa TeM,

UTO YIJIOTHUTEJNBEHasd paMka (14) wmMeeT B OKPYXHOM HallpaBJIEHUU
COOTBETCTBEHHO BHYTPEHHMM M HapyXHHM OpMeMHHM a3 (15, 16),

n gTo BHYTPEeHHeMY rnasy (15) COOTBETCTBYET OKPYXHOE
YIUIOTHUTEJIbHOe pebpo (13), a HapyXHOMY IIasy (16) OKPYXHOE
CTOIIOPHOE pebpo (12) Ha 3akpeBawileM y3Jje (11),

oprM HSTOM MeXOy YIUIOTHUTEJIBHEM pedpoM (13) M CTEeHKOM
IPpMEMHOTO  IIasa (15) IpenyCcMOTpeHa Iapa (23)  YILJIOTHUTEJIbHEX
CKOIIEeHHHEIX I[IOBEPXHOCTEM C 3alaBaeMbM HaKJIOHOM, M CTOIIOpHOe pedpo
(12) wmMeeT OTHOCUTEJIBHO OTBETHOI'O CTolopa (24) B IIPpMEeMHOM Ilasy
(16) B HalIpaBJIEHUM OTKPHTHMSA 3alaBaeMbll 3a30p, W/WUIM OPYU STOM
IIOJIYUEHO  3BalleJIKkMBanmeecsa CTOIOPHOEe CoeaMHeHMe C TalTUYecKou
U/UIM aKyCTUUeCKOM OoOpaTHOM CBS3bLD.

8. BaHoOuHas KpHIIKa IIO OOHOMY M3 MNPEeNHOylUX I.,

oTJIMUaKlasacsa TeM,

UTO pPacIoJIOXeHHas paOoM C MHUKpomeJabk (8) KaHaBka (9) 1o
CBOEMy XOIOy MMeeT pa3JIMUHYyd TOJIIUHY, IIPM STOM C LeJiblo YCTpaHeHuSd
M30BEITOUHOTO TabkJieHUA B 0OaHKe 00JacTh IUJIEHKM, I[OIOBeplaKnaicd
OeMCTBUIO OTKPHBAKIEN CHUJIE [OIpM I[Ipollecce OTKPHTHUSA B IIePBY
ouepenb, MMeeT KaHaBKYy OoJblel IJIYyOMHBE, UYeM IIPUCOeIMHSAIAICS K
HelM, B YaCTHOCTM KOPOTKas OoTaeJibHasd o0JjlacTh MeHbllelM TUIyOMHE, 3a
KOTOpOM, B CBOK ouepenb, cilenyeT of0JjlacTb KaHaABKM, MMelmasd
TJIyOMHY, IO CYIeCTBY pPaBHY IUIyOMHEe KaHaBKM B HauvaJIbHOM o00JlacTu
OBVDKEeHMS OTKPHEITHA.

9. BaHoOuUHas KpBIIKa IO II.8,

oTJIMYaKmascsa TeM,

UyTO YyCTpaHeHMe M3O0ETOUHOTO HaBJIeHMS BO BpeMs OBVXKeHUSA
OTKPHTHUSA 3aKpHBawmeI'o y3Jjia (11) ocymecTrBJgeTCsa B IIpelejiaxXx 3a3opa
(25) cTonopHOoTO pPebpa.

10. BaHOUYHas KpPHIKAa IO ONHOMY M3 IMPelBNymMX .,

oTIMYaKmascsa TeM,

uyTOo MeTaJIMdueckasd OaHouHas KpPHIKa I[IO0 MeHbIleM Mepe o
CymecTBY COCTOMUT M3 TOT'O Xe aJJIOMMHMEBOTO  CIUJIaea, uTo U
coeIMHeHHasd C HeM YacTh eMKOCTHM, ¥ B KauecTBe AaJIIOMUHKEBOTO
CIlJlaBa IIpUMeHeH IIPpeOlouTUTeJIbHO CIJIaB cepur «ajoMuHamum 3000», B
yacTHOCTM crijiaB 3104.

11. BaHOuHa#d KpwIKa II0 II.10,

oTJIMYaKmaAaACcd TeM,
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UTO TOJIIMHa MaTepHuaja ©OaHOUHOWM KpPBIIKM IO CymecTBY paBHa
TOJIIMHE MaTepualja dYacCTUM eMKOCTM U OPeAOlOoUYTHUTENIbHO I[I0 MeHbIeN
Mepe He IpeBHlaeT OBYKpaTHOe 3HadeHMe TOJIIUHEL MaTepualla 4YacTU
EeMKOCTHM, IIpM DSDTOM TOJIIMHa MaTepualja dYacTU eMKOCTUM HaxXOOUTCHd B
npenejiax npuMepHo oT 0,1 MM UM MeHbIe.

12. BaHOUHad KpHIIKa 10 OOHOMY M3 NIPemBoylMx .,

oTJIMYaKaigca TeM,

UTO 3BakpHBamomUM y3eJ (11) Ha CBOeM HapyXHOM IIepuMMeTpe UMeeT
pPacripoCTPaHgmUiC S oo HeloOBMXHOM MIOBEPXHOCTHU (2) KPHBIIKY
YILLIOTHUTEJIEHEM  QapTyK (24), KOTOPHM, IIPEeOIouTUTesIbHO cJjoeM (7)
Jlaka, COeOMHEH IIOCPeNCTBOM MaTepualsyia C I[IOBEPXHOCTBK (2) KPBIIKMU.

13. BaHka WM pe3epByap M3 MeTajljla WM IIOJIMMepa,

OTJINYAIUMCS TeM,

UTO TepMeTHUUYEeCKM IJIOTHOE 3aKphTMe CO3OaHO IIpU [IPMMEeHEHUU
BaHOUHOM KPHIIKM IO OIHOMY WMJIM HECKOJIbBKMM M3 IpeNHOymux III.

14, Crioco® MU3TOTOBJIEHUSA ILJIOTHOT'O OTPHBAEMOT'O NI
BOABJIMBAEMOTO M MNIPENNOUTUTEJIBHO IIOBTOPHO 3aKPHBAEMOI'O OTBEPCTUA
B ILJIOCKOCTHOM JIMCTOBOM MaTepuaJje, B UYaAaCTHOCTM B OaHOUHOM KpPHIIKE
[1I0 OOHOMY WMJIM HEeCKOJIbKMM M3 IIpelbOylrx IIII.,

OTIIMYAlIUMNCS TeM,

UTO JIMCTOBOM MaTepMmaJl IO MeHblle Mepe C OOHOM CTOPOHH
IIOKPHEBAKT CJIOEM all'e€3MOHHOTO Jiaka,

uTo ns CHaBXeHHOTO IIOKPETUEM JIMCTOBOTO MaTepuaia
BHIITAMIIOBEHBAIT COOTBETCTBYKHIYD OTBEPCTUIR OB0JIaCThE I[IOBEPXHOCTHU
TakuM oBpasoM,

uTo BO3OeMCTBYIINNA Ha CHaOXeHHY [IOKPHETHEM CTOPOHY
MTaMIIOBOUYHEIM  I[IyaHCOH  B3aMMOIEeVCTBYyeT C MaTpuleH, cozpapmen
o6JjacThb TJIagKoTo Ccpes3a U TIPUCOeIMHAKNYICS K  Hel  00JacThb
CKONEeHHOTO Cpesa BHIITaMIOBAaHHOWM YacTH,

uTo HeoOxomOmuMoOe IJiA IIpollecca MTaMIIOBKM CMa304YHOe CpelCcTBO
CO3TanT MCKJKUUTEJIEHO M OOHUM TOJIBKO CJIOeM aIl'e3MOHHOT'O Jaka,

YTO BHINITaMIOBaHHasa 0OJIaCTb TIOBEPXHOCTH, INEepUMETPUUECKUN
KOHTYP KOTOPOM IO CYmMeCcTBY KOMIIJIEeMeHTapeH GGOopMe MaTpMIE, CHOBa
BCTABJAOT B OTBEPCTME ¥ YIEPXMBAKT B HEM C TEeOMEeTPUUECKUM W/UJIn
C CWUJIOBEIM 3aMbIKaAHVEM,

u

uyTO OoOpaszoBaHHasa MeXOy JMCTOBEM MaTepMaJiOM M BHIITaMIOBAaHHOM
00JIaCThEED  I[IOBEPXHOCTM  MMKPOIIEJb C OIHOM  CTOPOHH  3aKpHBaKT
IIJIEHKOW, ILJIOCKOCTHO KallMPOBAaHHOW WJIM JIaMUMHVMPOBAHHOWM Ha JIMCTOBOM

MaTepraljl, KOTOpad pdAdOooM C MHMKPOIEJIBIO CcHabOxeHa OKPYXHEIM YTOHEHNMEM
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WY, COOTBEeTCTBEHHO, KaHaBKOM.

15. Cnoco® mo mr.l4,

OTIIMYAIUMACS TeM,

UTO JIMCTOBOM MaTepualsl Cc of0eux CTOpOH M, B YacTHOCTH, IIO
BCel TIOBEPXHOCTM CHadXalT CcJIOeM aOrles3MOHHOTO JakKa, COBMECTUMEM C
IUMEBEMM MNPOOYKTaMIM .

l16. Cnoco6 no .14 wim 15,

OTIIMYAIUMACS TeM,

uTo B KauecTBe [IJIE€HKU IIPUMEH AT IpenBapuUTesILHO
chopMMpPOBaHHYD, alalTHMPOBaHHY kK QopMe JIMCTOBOTO CJIOS ILJIEHKY, U
3Ty IIJIEHOUHY (QOPMOBAHHYK UYacCThb I[IOCPEICTBOM CJIOS aOl'e3MOHHOTO
Jlaka COEeIOMHSKT C JIMCTOBHM CJIOEM.

17. Cnoco® no m.l4,

OTJIMYAIHUNICS TeM,

UTO BHIITaAMIOBAHHYI OOJIaCThE IIOBEPXHOCTHM IIpM OoOpaTHOM XoIe
NITaMIIOBOUHOTO TIIOJI3YHa IIOCPENCTBOM CWMJIBE YIPYTOCTU OQUKCUPYIOT B
OTBEPCTUU C TEOMEeTPUUECKUM U/MIM C CUJIOBHM 3aMBIKaHMEM.

18. Cnoco®6 no m.l4,

OTJIMYAIHUNCS TeM,

yTo 0ofBJlacThk TJIAAKOTO Cpe3a Ha  BHIITaAMIOBaHHOW  ofJjacTu
[IOBEPXHOCTU pacrnpocTpaHaeTCcs MeHbIIe ueM Ha 50% TOJIIMMHEL
MaTepmuasya, a o06JacTb CKOIUEHHOTO cpes3a IOIPellouTUTEeJIbHO KOHUUECKU
pacmmpsaeTcs.

IIo moBepeHHOCTHU
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