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Merannndeckass 6aHOYHAs KpPBIIIKa C TMOBTOPHO 3aKPHIBAIOIIMMCSI OTBEPCTHEM, HANpHUMeEp Ui 0aHOK
JUIsl HAIIUTKOB, C IPELYCMOTPEHHBIM B METAJNIMYECKOM KPBIIIEYHOM IIOBEPXHOCTU, OKPY>KHBIM BOKPYT
OTBEPCTUSI MHUKPO3a30pOM WJIM OCNAOJIOMEei JTHHUEH; C COCOQMHEHHOW C HENMOABIKHON KPBIIICYHOU
TTOBEPXHOCTBIO M OKPY’KaIOIeH 00J1acTh OTBEPCTHS YIUIOTHSIONIEH paMKOH U3 TIOIMMEPHOTO MaTepraa;
C COCJMHEHHBIM C PACIONIOKEHHOH BHYTPU MUKpPO3a30pa MM OCIAOIAIOIIEH TUHIM, TOBOPAaYMBaeMOil
BBEPX METAUIMYECKON KPBIMIEYHOH O00IacThIO 3aKPhIBAIOIINM OJOKOM M3 IOJMMEPHOIO Marepuana,
KOTOPBIN MOCPENCTBOM MOBOPOTHOW OMOPHI MPUKPEMIEH C BO3MOXHOCTBIO MOBOPOTA K HETOABUKHOM
Kp]:IHJG‘IHOﬁ MOBEPXHOCTHU U NPEANOYTUTCIIBHO cHaOKeH OTPBIBHBIM OPraHOM, KOTOprfl - AMaMETpaJIbHO
MIPOTHBOIOI0KHO MTOBOPOTHOM OIOPE - COENUHEH ¢ BO3MOKHOCTBIO IIOBOPOTA BBEPX C 3aKPBIBAIOLINM
070KOM, TIpHYEeM YIUIOTHSIOMAss paMKa M 3aKPbHIBAIOIIMK OJIOK YIUTOTHSIONIE B3aWMOJCHCTBYIOT
MPEANOYTHTEIFHO MOCPEACTBOM YIUTOTHSIOIIHUX ¥ (PUKCUPYIOMINX peGep U COOTBETCTBYFOLIMX TPUEMHBIX
KaHaBOK, a PacIONOKEHHAas BHYTPH OKPYXHOTO MUKPO3a30pa MIIH OCIAOMSIOMEH JINHAN METaJUTNIeCcKast
KpBIIIeuHast 0071acTh NPUHATA U YACP)KUBAETCSI B 00JIACTH OTBEPCTHS KPBIIIKH, IPHYEM YIUTOTHSIOIIAS
paMKa C HENOJIBM)KHOM KpBIIIEYHOW MOBEPXHOCTBIO, KAK M 3aKPHIBAIOLIMN OJIOK C MMOBOpAaYMBaEMOil
BBEPX METAJUIMYECKOH KPBIIIEYHOW OOJNACTBIO COEAMHEHBI C 3aMBIKAaHHEM IO MaTepHally, HpHYeM
YIIOTHUTEIbHBIE KPOMKH BBITIOJTHEHBI TAKMM 00Pa30M, YTO ITPH OTKPHITUH OaHOYHON KPBIIIKH paIiaibHO
caMas BHYTPCHHAA YIIJIOTHAIOIIAsA KpOMKa CIIC 06ecneanaeT YIIJIOTHEHHUE, KOrJa paiuaJbHO BHCIIHUEC
YILUTOTHSIOIINE KPOMKH HEMOCPEACTBEHHO PA3bEINHEHBI.
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OIIMCAHUE U30BPETEHUA
2420-566276EA/55
METAJUIMYECKAS BAHOYHAS KPBIIIKA

Hacrosimmee nzoOpereHne kacaeTcss MeTauIN4ecKol OaHOYHOM KpPBIIKH C HOBTOPHO
3aKPBIBAIOIIUMCS] OTBEPCTHEM, B HYACTHOCTH JUIsl OAHOK JJISi HAIMTKOB, a TAKKE Ui €eMKOCTeH
IJIS XpaHEHUs IMHUIIEBBIX MPOAYKTOB M APYTHX SKUAKHX, MAcTOOOPA3HBIX, MOPOLIKOOOPA3HBIX
W/VJIH TBEPABIX IPOAYKTOB.

N3 EP 1 607 341 Al wusBecrHa OaHO4YHAs KPBIIIKA C IMOBTOPHO 3aKPbIBAOIIMMCS
OTBEPCTHEM, Y KOTOPOH B METAJUIMYECKONW OAHOYHOHN KPBIIIKE BBIMOJHEHO OTBEPCTHE U Kpai
3TOrO OTBEPCTHsI OTOOPTOBAH, YTOOBI CO3MaTh BO3MOXKHOCTD 3aKPETUIEHHSI 1JISl TPEBAPUTENBHO
W3rOTOBJICHHONW TMOJMMEPHON 3akpeiBarolied dactu. llonumepHas 3akpbiBarolias 4acThb
BKJIFOYAET B Ce0sl MOUIKALIYI0 COCIUHEHHIO ¢ OTOOPTOBAHHBIM KpaeM OaHOYHOTO OTBEPCTHSI
OCHOBHYIO 4aCTb, B KOTOPOU BBINOJHEHO 3aKPBITOE MOCPEACTBOM IJIOCKOH 3araylIKH OTBEPCTHE.
Ilnockas 3arnynika COeJUHEHA C KpaeM OTBEPCTHs 4epe3 MOJIMMEPHBINA Pa3spbIBAKOLIUICS LIOB,
TaKk 4YTO COEAMHEHHAsl C OTPBIBHBIM S3BMMKOM IUIOCKAs 3arylylllKa MOCPEACTBOM MPHUIIOKEHHUS
TSHYLIErO yCUINS 4epe3 OTPBIBHOM SI3bIYOK MOXKET OTAENATBCS OT MOJIUMEPHON OCHOBHOH 4aCTH
U [IOBOPAYMBATBCSI B OTKPBITOE IMOJIOKEHHE. Y Ka3aHHOE OTBEPCTHE MOCPEACTBOM BIABJIMBAHUS
BBIITOJIHEHHOH, MPEANOYTHTEIBHO KOHUYECKOH, Ha CBOEH 0OpaTHOM CTOPOHE TUIOCKOW 3arTyLIKH
MOXET CHOBAa BPEMEHHO 3aKPbIBATHCSI.

Kpowme Toro, moBTopHO 3akpbiBaromuecs: OaHouHble Kpbikn onucansl B DE 10 2010 013
531 A1, DE 102015 112 428 A1 u EP 2 354 022 B1.

3anaueil M300peTeHUsl SABJSIETCS MPEAOCTABUTh MOBTOPHO 3aKPBIBAIOLIYIOCS OaHOUYHYIO
KPBILIKY, KOTOpasi OCOOEHHO yAOOHA B M3TOTOBJIEHHU U BMECTE C TEM, C OTHOI CTOPOHBI, MOKET
JIETKO TPUBOAUTLCA B ACHCTBHE U, C APYrOil CTOPOHBI, UMEET XOPOLINE YIJIOTHUTEIbHbBIE
CBOMWCTBA.

Ota 3a7a4ya pemaeTcsi MOCPEACTBOM METAUTMUECKOW OaHOYHOHN KPBIMIKU C TMPU3HAKAMHU
nyHkTa 1 ¢popmybl uzobpereHus.

MuKkpo3a30op rapaHTHPYeT OCOOEHHO MPOCTOE OTKPBITHE OAHOYHOH KPBILIKH, a TaKXkKe
SIBJIIETCS] TPUHLMITHAIBHO TPUTOAHON ocnabiistomast JuHusl. [1oCpeacTBOM YIUIOTHSIOIUX U
¢dukcupyromux pedep, a Takke COOTBETCTBYIOIIMX (TIOAXOISAIINX) MPUEMHBIX KAHABOK MOXKET
nocTuratbest 3(pQPEeKTUBHOE 3aKPBITHE U MOBTOPHOE 3akpbiTHe. [Ipu 3TOM sIBiIsIETCS] OCOOEHHO
MPEANOYTUTENBHBIM, YTO YIUIOTHSIOLIAS PAMKa COEQUHEHA C 3aMblKaHUEM [0 MaTepualy ¢
HETIOABIDKHOW KPBILIIEYHOH MOBEPXHOCTBHIO, & 3aKPBIBAIOIIMNA OJIOK - C OTKHUABIBAEMOH BBEPX
METAJUTNYECKOH KPBILIEUHOH 00JIaCThIO.

CornmacHo wu300peTeHHIo, YIUIOTHsAOLIME U (¢ukcupyoomue pedpa o0pasyrT ¢
MIPUEMHBIMH KaHaBKAMU 10 MEHBILIEH Mepe ABE, MPEANOYTUTENBHO TPH YILUIOTHSKOLNE KPOMKH,
IpUYeM VIUIOTHSIOIIHE KPOMKH BBINOJHEHbI TaKHMM OOpa3oM, YTO NMPHU OTKPHITUH OaHOYHOHN
KPBILIKKA pPAaJHaJbHO Camasi BHYTPEHHsS YIUIOTHAIOINAS KPOMKa €lle YIUIOTHsET, KOraa
pamuanbHO BHEINHSS WM 00€ pajivajlbHO BHEIIHHE YIUIOTHSIOLINE KPOMKU HETOCPENCTBEHHO

pazpenuHeHbl. Takum oOpasoM, MoxeT pgocturatbess Tak HaseiBaemblii  VENTING



(crpaBiuBanHue) OaHKH, 3aKPBITONH OAHOYHOW KPBILIKOW, T.€. MEIJICHHOE YMEHbBIIECHUE TaBJICHHSI
niepest MOJHBIM OTKPBITHEM OaHOYHON KPBIIIKH.

B opHOM mpenmoYTHTENhHOM OCYIIECTBICHHH H300pETEeHHs paaualbHO —camas
BHYTPEHHSS YIUIOTHSION[As KPOMKA MUMeeT OOJibIliee PacCTOSHUE 10 KPBIIIEYHOHN MMOBEPXHOCTH,
yeM apyras uiau obe Apyrue YIUIOTHSIOLINE KPOMKHU. BcenencTBue 3TOro camasi BHYTpPEHHSS
VIUIOTHSAIOLIAsE KPOMKa OTAenseTcs (pa3beAMHSETCs) MOCie YIOMSHYTOH WJIN YIOMSHYTBIX
o0enx APYrux YIUIOTHSIIOIUX KPOMOK, TaK YTO JTOCTUTAETCS] YIIOMSHYTOE BBILIE CTPABIMBAHUE
(anrn. VENTING).

B onHOM OCOOEHHO MPEennOYTHTEIBHOM OCYINECTBIEHHH H300pEeTEeHHs MO MEHbIIEH
Mepe YIOMSHyTas pagualibHO caMasi BHYTPEHHsSI VIUIOTHSIOMIAs KPOMKa MPOXOAHWT B
IUTOCKOCTH, KOTOpasi HAKJIOHEHa OTHOCHUTENIbHO IJIOCKOCTH JIeXKAIled BHYTPH MUKPO3a30pa WU
ocnabNsromedl JIMHUM KPBIIIEYHOW 00NacTH, mpudyeM o0e TUIOCKOCTH Ha OOpaleHHOW OT
NIOBOPOTHOM OMOpPBI CTOPOHE MMEIOT HAauOOJbIlee PacCTOSHHE APYr OT Apyra. B pesynbrare
3TOTO OCYLIECTBJICHUS MOXKET MJOCTHraTbCs TO, YTO YIOMSHYTash caMasi BHYTPEHHSII
YIUIOTHSIIOIIAst KPOMKA TI0 BCEMY CBOEMY MEPUMETPY YIUIOTHSET 0 TeX MOp, MOKa YIOMSHYTas
BHEIIHSS WJTH YIOMSIHYThIe 00€ BHELTHHE YIIOTHSIOIINE KPOMKU HE Pa3beIUHSITHCS.

CornacHo OmHOMY JIPYroMy OCYILIECTBICHHIO M300PETEHHs, KOTOPOE TAKXKE 3asiBIISETCS
camo 1o cede, YIUIOTHsAOIUE U pukcupyromme pedpa, ¢ OJHONH CTOPOHBI, U IPUEMHbIE KaHABKH,
C IPyroii CTOPOHBI, BBITIOJIHEHBI TAK, YTO OHH 3aLETIIFOTCS (110 THUITY KPIOKOB) IO HApaCTAOIIEH
(YyBenMYMBasACh) APYT C OPYTOM INPH BBIMyYHBarOIIEicss OaHOYHON Kpbllike. Benencreue storo
MOJKET TapaHTUPOBATHCS, YTO OAHOYHAs KPBILKA Ja)e IPU IOBBIIIAOIEMCS BHYTPEHHEM
JaBJIEHNH B OaHKE OCTAETCs 3aKPBITOM.

CornacHO OTHOMY TPENMOYTUTENIBHOMY OCYINECTBIICHUIO STOH M300pEeTaTeNbCKON HaeH
NpeNyCMOTPEHHOE Ha VIUIOTHSIOIIEH paMke ¢ukcupyromee pedpo HMeeT yKa3bIBarOIIUil
HApYyKy KpIOK, KOTOpBIH B3aUMOJEHCTBYET C YKa3bIBAIOIUIMM COOTBETCTBEHHO BHYTPb
(PUKCUPYIOIIUM BBICTYIIOM MPUEMHOTO 3JIEMEHTa 3aKpbIBaloIero OJyioka. 3a c4eT 3TOro
OCYIIECTBJICHHs] MPH BBIMYYHBAKOLIEHCS OAHOYHOH KPBILIKE JOCTUrAeTCsl YBEIMYHBAIOIIEECS
3auervieHue (1o TUIY KPIOKOB).

CormacHo ere 0OJHOMY OCYLIECTBJIEHHIO U300pETEHHs], KOTOPOE TaKXKe 3asiBJISIETCS] CAMO
no ceGe, OTPBIBHOH OpraH MMEET MPOEM, B KOTOPBIH BXOAHUT BBICTYIT 3aKPBIBAKOLIETO OJIOKA,
NPUYEM 3TOT BBICTYI XKECTKO, MPEANOUTHTEIBHO C 3aMBIKAHHUEM II0 MaTepHajy, COSAHHEH C
OTPBIBHBIM OPraHOM TaKUM O0pa3oM, YTO BBICTYI IPU TMOBOPOTE BBEPX OTPBIBHOTO OpraHa
OTPBIBAETCS OT 3aKPBIBAIOIIETO OJIOKA. 3a CYET 3TOr0 OCYIIECTBICHHS CO3MAETCs OPUTHHAIBHOE
(ToKasbIBarOIee IOMJIMHHOCTD) 3aredyaTbiBAHWE, T.€. 3aleydaTblBaHHE, BCKPBITHE KOTOPOTO
CTaHOBUTCSI HEOOPATHMO PACIIO3HABAEMBIM (BUIUMBIM).

CormacHo oOmHOMY OCOOEHHO TIPEANIOUTUTENHHOMY YCOBEPIIEHCTBOBAHUIO 3TOU
n300peTaTeNbCKON UIeH YKa3aHHBIN MPOEM W yYKa3aHHBINA BBICTYII MPEAYCMOTPEHBI B 00JaCTH
MIOBOPOTHOM OIOPBI OTPBIBHOM YacTH. Bcenencreue 3TOro AOCTUIAaeTCss TO, YTO OTPbIBAHUE
BBICTYNIA TPOMCXOAUT YK€ TPU TNPUNOAHMMAHUHM OTPBIBHOM YacTH, TaK YTO MOXKET

NPEAOTBPALIATHCS JIF00ast MAHUNYJSILUSA (MaxuHaLWsA) ¢ OAHOUYHOM KPBILIKOM.



ITpumep ocyinecTBiIeHUs N300pETeHUsT N300paKEH Ha YePTEXKaxX U ONHCBHIBAETCS Jaee.
IToka3zaHO, COOTBETCTBEHHO B CXEMaTHUYECKOM N300pa’KEeHHH:

@ur.]1 nepcrneKTUBHBIN BUA COOTBETCTBYIOLIEH N300peTeHNI0 OaHOYHOM KPBILIKH,

@ur.2 Bun cBEpXy BEpXHEW CTOPOHBI OAHOUHON KPBIIIKU ¢ ¢ur.1,

®ur.3 paspes no muHNK A-A Ha Qur.2,

@ur.4 paszpes no auauu B-B Ha dur.2,

@ur.5 ¢pparment C ¢ ¢ur.3 B yBennueHHOM MaciuTade,

@ur.6 ¢pparment D ¢ pur.3 B yBenmueHHOM MaciiTade,

@ur.7 BUA CBepXYy YIUIOTHSIOMIEH PAaMKH COOTBETCTBYIOLIEH H300peTeHHI0O OaHOYHOMN
KPBILIKY,

@wur.8 paspes no suHNK A-A Ha Qur.7,

@ur.9 paspes no sunnu C-C Ha ¢ur.7,

@ur.10 ¢pparment B ¢ pur.8 B yBennuerHom maciurade.

Nzo0pakenHass Ha ¢urypax OaHOUYHAs KpbIIKa | COCTOMT W3 MeTallla, B YaCTHOCTHU
ATIOMUHMSI, U MMEET MOBTOPHO 3aKpbIBAKOIEECs OTBepCTHE. [l 3TOr0 B KPBILIKE PsIOM C
HEMOJBW)XHON  KpPBIIIEYHOW MOBEPXHOCTBIO 2 MPENyCMOTpPEHa IOBOpayuMBaemasi BBEpPX
KphllIeyHast o0nacte 3. DTa MoBOpauuBaeMas BBEPX KpblmedHas objmacTb 3 OTAeNeHa OT
HETOJBIDKHOW ~ KPBIIEYHOH O0NacTH 2 MOCPEICTBOM OKPYKHOTO MHKpo3azopa 4 wiu
ociadJsromeit TMHUK (CM., B 4aCTHOCTH, (ur.6).

C HemonBWXKHOH KPBIIIEYHONW IOBEPXHOCTBIO 2 COEAMHEHA OKpykaromas o00JacTb
OTBEPCTHsl YIUIOTHSIOLIAss paMKa 5 M3 MOJUMEPHOIrO MaTepuaja, a HMMEHHO, B YaCTHOCTH,
MOCPENCTBOM TaK Ha3bIBAEMOro XOoTMenT-MeTrozna (hotmelt - coennHeHNne TEPMOIUIABKUM KJIEEM)
C MCIIOJIb30BAHUEM YCHIIUTENS CLETIIEHUs], YTOOBI JOCTUYD JKECTKOI'O COEAMHEHHS C AIFOMUHUEM
Kpblkyd. Kpome TOro, ¢ moBopaunBaeMoOil BBEPX MeETAJUIMUECKOW KpBILIEYHOH 00NacThio 3
COEIMHEeH 3aKpBIBAOINUIT OJIOK O, KOTOPBIA TaKke COCTOMT M3 MOJUMepa M IOCPEACTBOM
MOBOPOTHOM OMOPbI 7 MPUKPEIUIEH ¢ BO3MOXKHOCTBIO MOBOPOTA K HEMOABMIKHOM KPBILIEUHOM
nosepxHocTH 2. [ToBopoTHast onopa 7 u 3aKkpbIBalOLIUil OJIOK 6, B CBOIO OY€pelb, B YACTHOCTH
MOCPENCTBOM XOTMENT-COCUHEHUsI C HMCMOJb30BAHUEM YCWINTENS CLEIUIEHUs, COCIUHEHBI C
HEMOABUKHOM KPBILIEYHON IOBEPXHOCTBIO 2, COOTBETCTBEHHO, IIOBOPAYMBAEMON BBEpPX
KPBILIEYHOH 00JacThiO 3.

Ha muamerpanpbHO MPOTHBOJIEKAIIEH TTOBOPOTHOM ONope 7 CTOPOHE 3aKPBIBAKOIIHN OJIOK
COEJIMHEH C MOBOPAYMBAaE€MbIM BBEPX OTPBIBHBIM OPraHOM 8, KOTOpbIIl B HEMOBEPHYTOM BBEpX
COCTOSIHUM pAacCIOJIOKEH MapajielbHO BepxHeill cTtopoHe 9 kpbiuku. OTpbiBHONW opraH 8
U3BECTHBIM 0O0pa30M BBINOJHEH KOJIbLEOOPAa3HbIM M HMMEET BO3MOXKHOCTH IOBOPOTA BBEPX
BOKPYT MOBOPOTHOM ONOpbI 11 OTHOCUTENBHO KPBILIEYHON MOBEPXHOCTH 3a CUET 3aXBAThIBAHUSA
najbLeM 32 3aXBaTHbIA KOHen 10.

VYIIOTHUTENBHAST PaMKa 5 ¥ 3aKpBIBAIOLIMHA OJOK 6 YIUIOTHSIOLIE B3aMMOJAEHCTBYIOT
yepe3 yIUIoTHsIOmUEe u ¢ukcupyomue pedpa 12, 13, 14 Ha ymioTHsOmeH pamke 5 u
COOTBETCTBYIOIIME TIPUeMHbIe kaHaBKu 15, 16, 17 Ha 3akpsiBatomem Ojioke 6. Benencraue 3Toro

o0pa3yroTcst Tpu yIutoTHsromue kpoMku 18, 19, 20, mocpencTBOM KOTOPBIX YIIOTHEHA 00JIacTh



oTBepcTUsl OAaHOYHOH KpBIIKU. Benencreue 3Toro, mpake mpH UCIONBb30BAaHHUHM MHKpo3aszopa 4
MEXIY OTKPBIBAEMOH BBEPX KPBIIIEYHONH 00NACThIO 3 M HEMOABMKHON KPBILIEYHON 001acThIO 2
IOCTUTAeTCsl YIJIOTHEHHE (TepMETHYHOCTD) OAHOYHOM KPBILIKH.

Kax mMoxxHO BUAeTh Ha (ur.6, panuaibHO caMasi BHYTPEHHsISI YIUIOTHSOLIast kKpoMka 18
yJlaJeHa OT KPBIIEYHOH MOBEPXHOCTH Janblile, yeM 00e Ipyrue yIoTHsomue kpoMku 19 u 20.
ITosTomy, camasi BHYTpEHHsIsl YIUIOTHSIIOIIAsi KpOMKa 18 ere obecrnevynBaeT yIIOTHEHHE, KOTAA
o0e BHEIIHUE YIJIOTHSIOMmMKE KpOMKH 19 u 20 B mpolecce OTKPbIBaAHUS OAHOYHOMN KPBILIKH YiKe
HETIOCPEACTBEHHO pa3beOUHEHbl. TakuM O0pa3oM OCYIIECTBJISETCS TaK Ha3bIBAEMOE
crpaBnuBanue (VENTING) ©OaHOYHOrO BHYTPEHHEro MPOCTPAHCTBA, T.€. MEIJIEHHOE
YMEHBIIEHNE AaBJIEHUs Nepel OCYIIECTBICHUEM MOJHOTO OTKPBITHS.

Kak ™moxHO Bumerh ocobeHHo Ha ¢ur9 u 10, paxmanbHO camasi BHYTPEHHSS
VIJIOTHSAOIIAss KpoMka |8 mpoxomaut B MJIOCKOCTH I, KOTOpas HAakJOHEHAa OTHOCHUTEIBHO
mwiockocty Il kpeimku. Ilpu 3TOM, yka3aHHBIH HakKJIOH COCTaBiseT, Hampumep, 1-2°, B
gactHocTH 1,5°. BenencTeue sToro odecneunBaeTcss TO, 4TO caMasi BHYTPEHHSS YIUIOTHSIOIIAS
KpoMka 18 mpu moBopoTe BBEpX KpPBILIEYHOH obmact 3 eme obecreynBaeT YIUIOTHEHHE II0
BCEMY CBOEMY MEPUMETPY, Korna ode BHEITHUE YVIIOTHSOIUE KpoMKH 19, 20 HemocpeacTBEHHO
pa3benuHeHbl. BcenencTtBue 3TOro, mMpU CTPABIMBAHUM JABJIEHHUS OAHOYHOTO BHYTPEHHETO
MPOCTPAHCTBA MOXKET IPENOTBpPALaTbCS TO, YTO JKMAKOCTb W3 BHYTPEHHErO NPOCTPAHCTBA
OaHKH BBIIIET HAPYIKY.

Kak MoxHO BUAETh, B YaCTHOCTH, Ha Gur.5 u 6, mpeayCMOTPEHHOE Ha YIUIOTHSIIOIIEH
paMke S5 paguanbHO camMoe BHEIIHee YIUIOTHsoIee M ¢ukcupyoomee pedbpo 12 umeer
YKa3bIBAKOLIUN HAPYKYy KPIOK 21, KOTOPBIM B3aUMOJAEHUCTBYET C COOTBETCTBEHHO YKa3bIBAKIIUM
BHYTPb (PUKCHPYIOLIUM BBICTYIOM 22 COOTBETCTBYIOIIETO IPUEMHOro 3JeMeHTa 15
3aKkppIBarOIiero Omoka 6. BcemeacTtBue 3TOro JOOCTHraeTcss TO, 4YTO VYIUIOTHSIONIEE U
¢dukcupyromee pebpo 12 3amersiercss no Hapacraromeil (yBeNIWYMBasCb) C NPHEMHBIM
3JeMEHTOM 15, COOTBETCTBEHHO, €ro (PUKCHUPYIOIIMM BBICTYIIOM, KOraa OaHOYHAsl KPBIIIKA
BBIITyYMBAETCSI, HATIPUMEP, B PE3yJIbTATe BO3PACTAIOLIETO BHYTPEHHETO 1aBJIeHHs B OaHKeE.

Kak MOXHO BUAETb, B 4aCTHOCTH, Ha (ur.2 u 6, OTPLIBHOH opraH 8 umeer npoem 23, B
KOTOPBI BXOAWT BBICTYN 24 3akpbiBaromiero Oioka 6. Beictym 24 3xeCTKO, B YaCTHOCTH C
3aMBIKAaHUEM I10 MaTepHajy, COSAMHEH C OTPBIBHBIM OPraHOM 8 TakuM 00pa3oM, 4TO BBICTYII 24
IPU TIOBOPOTE BBEPX OTPBIBHOTO OpraHa 8 OTphIBAeTCs OT 3akphiBaromiero Omoka 6. Takoe
JKECTKOE COCIMHEHHNE MOXKET JOCTUIaThCsl, HAIPUMED, TE€M, YTO BBICTYI 24 MOCJe OTJIUBKU MO
JaBIIEHHEM STOrO TOJIHMEPHOTO 3JIEMEHTa OIUIABJSIETCS TakuM 00pa3oM, HYTO JKECTKO
coenuHsieTcss ¢ oOpasyromiedl mpoeM 23 YacThiO OTPBIBHOIO oOpraHa 8. DTO MOXKeT
OCYLIECTBJISATHCA 110 TUITY NMAsUIbHUKA.

Kax BunHO Ha Qur.6, npoem 23 u BoICTYN 24 NpeayCcMOTpPEHBI B OOJIACTH MOBOPOTHOM
onopsl 11 orpeiBHOrO oprana 8. Beiaeacrsue 3TOr0 AOCTUIAETCsl TO, YTO YK€ HE3HAUYUTENIBHOE
NPUTIOJHIMAaHNE OTPBIBHOTO OpraHa 8 JOCTaTOYHO, YTOOBI OTOPBAThH BHICTYII 24.

B cnydae m300pa)k€HHOro mpuMepa OCYLIECTBJIEHHs BHYTPEHHss CTOpPOHAa OaHOYHOMN

KPBILIKK JIAMAHUPOBAHA IOJUMEPHOM IUIEHKOM 25, KOTOpas IOKPBIBAET BCKHO BHYTPEHHIOIO



CTOPOHY KpBIIIKH. BHE 3aBUCHMOCTH OT 3TOr0 IOJUMEpHAsl IUJIEHKA TaKXXe MOXKET ObITb
o0Opa3oBaHa KOJbLEOOPA3HO U JIMIIb HA HECKOJBKO AECATBIX MWUIMMETPA, B YaCTHOCTU 3-4
JECAThIX MUJUTUMETPA, MPEBBIIATh (BBIXOJUTH 3a MPAHHIIBI) C 00EUX CTOPOH MHUKPO3a30p 4 mim
ocnalisomyro  JuHHIO. Jlpyras BO3MOXHOCTb COCTOMT B TOM, 4YTOOBI HCIOJIb30BATh
AMCKOOOPa3HYI0 VIUIOTHHUTENbHYIO IUICHKY, KOTOpas Ha HECKOJIbKO IeCAThIX MHJUIUMETPA,
HanpuMmep 3-4 [AecAThIX MWUIMMETPAa paguanbHO HApyXKy MpPEBBbINAET MHUKPO3a3op 4,
COOTBETCTBEHHO, OCIA0JISIOMIYIO JIMHIIO. B 3TOM citydae, yIUIOTHUTENbHAS TUIEHKA MOXKET OBITh
BBIIIOJIHEHA B BUJE B 3HAYMUTENIBHOW CTEMEHH IUIOCKOro aucka. Kak konbleoOpasHas, Tak U
auckooOpas3Hast yIJIOTHUTEbHAS MJIEHKa 00pa30BaHbl MPEANOYTHTEIBHO B BH/IE IITAMIIOBAHHON
(W3 mucra) neranu.

B ToO Bpemss kak Ha BHeIIHell CTOpOoHe OaHOYHOW KpBIKH | Bcerma pasMelICHBI
VIUIOTHSIOIIAsE paMKa S5 M 3aKPBIBAKOMINKA OJOK 6 U COEAMHEHBI TOCPEIACTBOM YCHIIUTENS
CHeIJIeHUs ¢ OAaHOYHOM KPBIIIKOH, BHYTPEHHsISI CTOPOHA KPBIIKH B OTJIMYHE OT YIOMSHYTOTO
npUMepa OCYIIECTBICHUS TAK)K€ MOXKET OBITh IO MEHBIIEH Mepe B 3HAUYMUTENbHOW CTENeHH
cBOOOJHA OT JIAMUHUPOBaHHUA M TOMY momoOHoro. OmHAKO, BHYTPEHHsISI CTOPOHA KPBIIIKH
MOJKET OBITh CHaOKE€HA B YACTHOCTH MPHUTOJHBIM JJISI UCTIOJIB30BAHNUS C MUILIEBBIMHU MPOAYKTAMHU
JAKOBBIM CJIOEM, HYTOOBI MPEJOTBPATUTh KOHTAKT HAXOAALIErocss B OaHKe NPONYKTa C
METaIINYECKUM MaTepUaioM KPBILIKH.

Kak MOXHO BUAETb, B YaCTHOCTH, Ha (Ur.5 u 6, COCAVNHEHHBI C 3aMbIKAHHEM II0
MaTepHally ¢ HETMOABIPKHON KPBILIEUHON O0ACTBIO 2 3aKPBIBAIOLINI OJIOK 6 OXBATBIBAET CBEPXY
mukposazop 4. Takum o0pa3oM, MOKET OO€CIeYNBAThCS TE€PMETHUYHOCTh OAHOYHOW KPBILIKU
naske 0e3 pacIoIoKEHHOH ¢ BHYTPEHHE!H CTOPOHBI KPBILIKH YIUIOTHUTEIbHOM IIEHKH.

CITUCOK CCBIJIOUHBIX TTO3UIIUM

1 GaHOYHAs KpbIIIKA

2 HemoNBIKHAS KpbILIEYHAs 00JIacTh

3 moBopayrBaeMasi BBEPX KpbIIIEYHAsT 001aCTh

4 MUKpPO3a30p

5 yIIOTHSAOIIAs paMKa

6 3aKpBIBAIOLINI OJIOK

7 TIOBOPOTHAs1 OIOpa

8 OTPBIBHOM OpraH

9 BepXHsisl CTOPOHA KPBIIIKU

10 3axBaTHBINA KOHEIL]

11 moBopOTHAsA ONOpPa OTPBIBHOTO OpraHa 8

12 ymnotHsiroinee u pukcupyromiee pedpo

13 ymnotHsironee u pukcupyromiee pedpo

14 ynnorasronee u Gpukcupyromiee pedpo

15 nmpuemMHas kaHaBKa

16 mpueMHas kaHaBKa

17 mpueMHas kaHaBKa



18 ynnoTHsAOImas KpoMKa
19 ynnoTtHs0ILas KpOMKa
20 ynnoTHsA0Ias KpoMKa
21 kprok

22 BBICTYII

23 npoem

24 BpICTYII

25 ynnoTHUTENbHAS TJIEHKA
I mnockocTh

I murockocTh



D®OPMYJIA U3OBPETEHUS

1. Merammyeckass OaHOYHAsl KPBILIKA C TIOBTOPHO 3aKPBIBAIOIIUMCS OTBEPCTHEM, B
YaCTHOCTH il OaHOK JJIs1 HANWTKOB, a TakKXe Il €MKOCTeH Ui XpaHeHHs MHUINEBbIX
NPOAYKTOB U MPOYHX KUJKHX, AaCTOOOPA3HBIX, MOPOIIKOOOPA3HBIX UM TBEPABIX NMPOAYKTOB; C
IPEAYCMOTPEHHBIM B METAJUINYECKON KPBILIEYHOI MOBEPXHOCTH, OKPY>KHBIM BOKPYT' OTBEPCTHUS
MHUKpPO3a30poM (4) uiu ocnabusiroInel JIMHUEH; ¢ COeIMHEHHON C HEMOABM)KHOW KPBIIEYHOMH
MOBEPXHOCTBIO (2) ¥ OKpyKaromed o00JacTh OTBEpCTHs YIUIOTHsIOMmEH pamkon (5) wu3
MOJIMMEPHOTO MaTepHuasa; ¢ COCJUHEHHBIM C PACIOJIOXKEHHOH BHYTPU MHKpo3azopa (4) wiu
OCHa0JISIIOINEel JIMHUK, TIOBOPAYMBAEMON BBEPX METAJUTMUECKOW KPBIIIEYHOH obnactbio (3)
3aKpBIBAIOIIUM OJIOKOM (6) M3 MOJUMEPHOro MaTepuaia, KOTOPBIH MOCPEICTBOM MOBOPOTHOMH
onopsl (7) MPUKPETUIEH ¢ BO3MOKHOCTBIO TIOBOPOTA K HEMOJABM)KHOM KPBIIIEYHOH MOBEPXHOCTH
(2) m npennmoyTHTENHHO CHAOXKEH OTPBIBHBIM OpraHoM (8), KOTOpBIA - JOHAMETPaJIBHO
NPOTHBOMOJIOXKHO TOBOPOTHOM omope (7) - COeAMHEH C BO3MOXKHOCTBIO IMOBOPOTAa BBEPX C
3aKpbIBAOIUM OJIokoM (6), mpuueM VIUIOTHsIOLIas paMka (5) u 3akpbBaromui Onok (6)
YIUIOTHSIIOIIE B3aUMOJEHCTBYIOT MOCPEACTBOM YILIOTHSOMMX U PpuKcupyromux pedep (12, 13,
14) 1 COOTBETCTBYIOLINX NMPUEMHBIX KaHaBokK (15, 16, 17), a pacnionokeHHast BHyTPH OKPYKHOTO
MHUKpo3a3opa (4) nim ocnabisiroInedl TMHUY MeTaJTHYeCcKast KpbllnedyHas obnacts (3) npuHATa U
yIepKUBaeTcs B 00JacTU OTBepcTHs KpbImku (1), mpuuem yIuioTHsOmue U (QUKCHPYIOIINE
pebpa (12, 13, 14) ¢ npuemnsiMu kaHaBkamu (15, 16, 17) oOpasyroT mo MeHbIneil Mepe IBe,
NPEATIOYTUTENBHO TPHU YIUIOTHUTENbHBIE KpoMkH (18, 19, 20),

OTJIMYAIOINASACS TEM, YTO YIUIOTHUTENIbHbIE KPOMKH BBIIOJHEHbI TaKHMM 00pa3oM, 4TO
IPU OTKPBITUM OaHOYHOH KpbIKK (1) paguanbHO camasi BHYTPEHHsST YIUIOTHSIOLIAS KPOMKA
(18) eme obecrieurnBaeT YIJIOTHEHHE, KOTJA PagvajbHO BHEIIHsS YIUIOTHSIOIIAS KPOMKA WM
paauagbHO BHEIIHHE YIUIOTHSIOINE KpoMKH (19, 20) HenmocpeacTBEHHO pa3beIUHEHBI.

2. bano4nas Kpbllka no m.1,

OTJIMYAIOINASCS TEM, YTO YIOMSHyTas PaglalibHO camasl BHYTPEHHSSl YILIOTHSOINAs
kpomka (18) mmeer Oosblee pacCTOSIHME IO KPBILIEYHOH MOBEPXHOCTH, YeM YIOMSIHYTas
Apyrasi Wi YIOMSIHYThIe 00€ Ipyrue yIIoTHsromue kpoMku (19, 20).

3. banouHas kpblka 1o .1 umm 2,

OTJIMYAIOINASACS TEM, YTO PAJUAIbHO camas BHYTPEHHSS YIUIOTHsomas kpomka (18)
npoxonuT B miockocT (1), KOTOpas HakJIOHEHAa OTHOCUTENBHO TUIOCKOCTH PaCIIOIOKEHHON
BHYTPU MHKpo3a3opa (4) niam ocnabisroiedl JTMHUU METaJUTMYeCKOi KpblmedHoi obnactu (3),
npudeM obe 3tu mwiockocTH (I, II) Ha oOpaineHHO# OT MOBOPOTHOM OMOPHI (7) CTOPOHE UMEIOT
HaubobIee PACCTOSTHUE APYT OT Ipyra.

4. Metamundeckass OaHOYHAs KPBILIIKA C TIOBTOPHO 3aKPBIBAIOIIUMCS OTBEPCTHEM, B
YaCTHOCTH Uil OaHOK JJIsl HANHWTKOB, a TaKXe Il €MKOCTeH Uil XpPaHeHHs MHUINEBbIX
NPOAYKTOB U MPOYHX KHUIKHX, TACTOOOPAa3HBIX, MOPOIIKOOOPA3HBIX WM TBEPABIX MPOAYKTOB; C
NPEAYCMOTPEHHBIM B METAJUTMYECKOHN KPBIIIEYHOH MOBEPXHOCTH, OKPY>KHBIM BOKPYT OTBEPCTHUS
MHUKpPO3a30poM (4) uiu ocnabisroInel JIUHUEH; ¢ COeIMHEHHON C HeMOABM)KHOW KPBIIEYHON

MOBEPXHOCTBIO (2) M oOkpykaromed o005acTe OTBepCTHs YIUIOTHsOmeEH pamkod (5) wu3



NOJIMMEPHOrO MaTepHhaia, ¢ COCJUHEHHbIM C PACIOJOXKEHHOH BHYTPU MHKpo3a3opa (4) wim
OCHalJsIroIell TMHUK, TOBOPAYMBAEMON BBEPX METAUIMUECKOW KpBIMIEYHOH obnactbio (3)
3aKpbIBAOIUM OJIOKOM (6) M3 MOJMMEPHOro MaTepuania, KOTOPBIH MOCPEICTBOM MOBOPOTHOMN
ornopsl (7) IpUKPEIUIeH ¢ BO3MOKHOCTBIO TTOBOPOTA K HETMOABI)KHOW KPBIIIEYHOH MOBEPXHOCTHU
(2) m npennoYTUTENPHO CHAOXKEH OTPLIBHBIM OpraHoM (8), KOTOpBIH - JHaMETPalbHO
IPOTUBOIIOJIOKHO MOBOPOTHOH omope (7) - COeAMHEH ¢ BO3MOMKHOCTBIO MOBOPOTa BBEPX C
3aKpbIBAOIUM OJiokoM (6), mpuueM yIUIOTHsOLas pamka (5) u 3akpbiBaromuii 050k (6)
YIUIOTHSIIOIIE B3aUMOJEHCTBYIOT MOCPEICTBOM YIUIOTHSIOMMX U PuKcHpyromux pedep (12, 13,
14) 1 COOTBETCTBYIOLINX MPUEMHBIX KaHaBOK (15, 16, 17), a pacnonoskeHHast BHYTPU OKPYKHOTO
MUKpo3a3opa (4) wim ocnabisifoInedl JMHUYM METaJTMYecKas KpbllneyHas obnacts (3) npuHsATa U
yIep:kuBaeTcss B 00JacTH OTBepcTHs KpbIuku (1), mpuueMm yIUIOTHsOMUE U (PUKCHUPYIOIINE
pebpa (12, 13, 14) c npuemubiMu kanaBkamu (15, 16, 17) oOpa3yroT ymiotHsome KpoMku (18,
19, 20), B 4aCTHOCTH, 11O OHOMY M3 MPENbIIYLIINX MYHKTOB,

OTJIMYAIOIIASICS TEM, YTO YIUIOTHsoIMe u Gukcupyromue pedpa (12, 13, 14), ¢ ogHoi
CTOPOHBI, W NpHeMHble KaHaBku (15, 16, 17), ¢ aApyroil CTOPOHBI, BBINOJHEHBI TaK, YTO OHHU
3aLeTUIIIOTCS APYT C APYTOM IO HAPACTAOIIEH MPH BBIMyYHBAOLIeiics OaHOYHOH Kpbiike (1).

5. baHouHas KpbllIKa 110 1.4,

OTJIMYAOINASICS TEM, YTO MPEAYCMOTPEHHOE Ha YIUIOTHSIOMmEH pamke (5) dukcupyroiee
pebpo (12) wummeer ykasbBaPOIUKA HapyXKy Kprok (21), KOTOphI B3aMMOAEHCTBYET C
YKa3bIBAIOIIUM COOTBETCTBEHHO BHYTPb (PUKCHUPYIOIIUM BBICTYNOM (22) COOTBETCTBYIOIIEH
MIPUEMHON KaHaBKH 3aKpbIBArOIIero 0jioka (6).

6. Meramummyeckass OaHOYHAs KpPBIIKA C TOBTOPHO 3aKPBIBAIOLIMMCS OTBEPCTHEM, B
YaCTHOCTU Ayl OaHOK JUIs HAMUTKOB, a TaKXKe JIJIsI €MKOCTeH JJIsi XpaHeHMs IHIIEBbIX
HPOAYKTOB M MPOUUX JKUAKHX, MACTOOOPA3HBIX, MOPOMIKOOOPA3HBIX WIIN TBEPABIX MPOAYKTOB; C
NPEAYCMOTPEHHBIM B METAJUINYECKOH KPBIIEYHOI MOBEPXHOCTH, OKPY>KHBIM BOKPYT OTBEPCTHUS
MUKpPO3a30poM (4) wiu ocnabusiroInel JIMHUEH; ¢ COeIUMHEHHON C HEMOABM)KHOW KPBIIEYHON
NOBEPXHOCTBIO (2) ¥ OKpyKaromeidl 00JacTh OTBEPCTHs YIUIOTHsOIEH pamkoi (5) u3
NOJIMMEPHOTrO MaTepHualia; ¢ COCJUHEHHbIM C PACHOJIOXKEHHOH BHYTPU MHKpo3azopa (4) wiu
OCHa0JSIFOINEel JIMHUM, TIOBOPAYMBAEMON BBEPX METAJUTMUECKOW KPBIIIEYHOH obmactbio (3)
3aKpBIBAIOIUM OJIOKOM (6) M3 MOJUMEPHOro MaTepuaia, KOTOPBIH MOCPEACTBOM MOBOPOTHOH
ornopsl (7) MPUKPETUIEH ¢ BO3MOKHOCTBIO TIOBOPOTA K HETMOABM)KHOM KPBIIIEYHOH MOBEPXHOCTH
(2) u cHaOkeH OTPBIBHBIM OpraHoM (8), KOTOpBI - JIHAMETPATbHO MPOTHBOIOJIOXKHO
NOBOPOTHO# orope (7) - COEONHEH ¢ BO3MOKHOCTBIO TTOBOPOTA BBEPX C 3aKPBIBAIOLINM OJIOKOM
(6), mpuyem ymoTHsOmas pamka (5) W 3akpbBaromuil  Onok  (6)  YIUIOTHsOLIE
B3aUMOJIEHCTBYIOT MPEATIOUYTUTENBHO MTOCPENCTBOM YIUIOTHSOIINX U puKkcupyromux pedep (12,
13, 14) u cOOTBETCTBYIOIIMX NPHEMHBbIX KaHaBok (15, 16, 17), a pacmojoXeHHash BHYTPH
OKPY’KHOT'O MUKPO3a30pa (4) win ocnabisromeli TMHIA MeTaJUTHYeCKast KpbIiedHasi o0acTs (3)
NPUHATA U yIEp)KUBAeTCs B 00JacTU OTBEpCTHsS KpbIIKU (1), B 4aCTHOCTH, MO OJHOMY W3
NPEABIAYINNUX TyHKTOB,

OTJIMYAIOINASCS TE€M, YTO OTpbIBHOW opraH (8) mmeer mpoeMm (23) B KOTOpBIH BXOAMT



BbICTYT (24) 3akpseiBaromiero Onoka (6), mpudeM 3TOT BBICTYN (24) KECTKO, B YaCTHOCTH, C
3aMBIKAaHUEM IO MaTepHally, COEANHEH C OTPBIBHBIM OpraHoM (8) TakuM 00pa3oM, YTO BBICTYII
(24) npu moBOpOTE BBEPX OTPHIBHOTO OpraHa (8) oTpbIBaeTCs OT 3aKpbiBaroIero 0jyoka (6).

7. bano4Has KpbILIKa IO 11.6,

OTJIMYAKOINAsAcs TeM, 4To mnpoeM (23) um BbeicTyn (24) mpenycMoTpeHbBl B 0o0yactu
IIOBOPOTHOH OMOPbI OTPBIBHOTO OpraHa (8).

ITo noBepenHocTH
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