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A XpaHCHUA pas3IMUHbIX )KPI[[KOCTeﬁ, a €ro TEXHHUYCCKUM PE3YJIbTAaTOM ABJIACTCA YIYUYHICHUC
MEXaHWYECKUX XapaKTEPUCTUK. TeXHUUECKHH pe3ysbTaT AOCTUTACTCSA TEM, 4TO B OyTBIIKE, HA 9acTh
TTOBEPXHOCTH KaHABOK, 00pa30BaHHBIX MEXy BEPTHKaJIbHO OPHEHTHPOBAHHBIMU pEOpaMH >KECTKOCTH
Ha TYJIOBE, HAHCCCH 3aIUTHBIN CJIOH, nMeronmid Toamuuy 100 MkM, U3 cMecH moauTeTpadTopITUICHA
¥ HaHOTPYOOK IHOKcHAa THTaHa AuaMeTpoM 50-70 HM u ATUHON OT 5 mo 15 MKM, mpH 3TOM CMech
pa3MelieHa B TOJIOCTSIX MHKPOTPENIMH, 0Opa3oBaHHBIX B MECTax HAHECEHHs CJIOs, KpOME TOro, B
MOBEPXHOCTU KaHaBOK, Ha IMOJIOBHMHE HX Fﬂy6I/IHI>I, BBINIOJIJHCHO MHOXKCCTBO 3aIIOJTHCHHBIX yKaSaHHOﬁ
CMECBIO TIIYXHUX OTBEPCTHH, JHAMETP KaKIOro M3 KOTOphIX paBeH 50-400 MKM M OTHOCHTCS K €Tr0
nryoune kak 1 x 1-5, a MakcuManbHOE PAaCCTOSHUE MEXAY ONMKAHIIMMH OTBEPCTHSIMH COCTaBIISET
JIECATh X TUAMETPOB, a COIEPKaHUE HAHOTPYOOK B CMECH BBIOMPAETCS B COOTBETCTBHH CO CICAYIOIIEH
3apucuMocThio (R1/2R2)x100%.
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BYTBUIKA

OBJIACTb ITPUMEHEHW S U3OBPETEHHA
3asBlIeHHOE H300PETEHNE OTHOCUTCS K OyTHUIKaM, CHaOKEHHBIM peOpaMu XKeCTKOCTH, H
MOET OBITh MCIIOIB30BAHO IS XPAHCHHS PA3INUHBIX KHIKOCTCH, B YACTHOCTH HAIHUTKOB, B TOM

YHUCJIC U aJIKOI'OJIBHBIX.

TITPEJIIIECTBYIOIINK YPOBEHb TEXHUKHU

U3BectHa GyThuIKa (MyOIMKaLKs NaTeHTa Ha NpoMBbILIeHHbIH o6pasen CILIA D62888,
ony6i. 21.08.1923), BHINOIHEHHAS U3 CTEKNIA U COAEPKaNias LUIHHAPHUICCKUIA KOPITYC OQHUM
CBOHM TOPIIOM CONPSDKEHHBIHN C THOM, a IPOTHBOIOJIOKHBIM TOPLIOM COIPSIKEHHBIH C
KOHMYECKHUMH IUIEYHKAMH, KOTOPBIE COMPSHKEHBI C IMINHIPUYECKOH TOPIIOBUHOM, OTKPBITBIA TOPEL
KOTOPOH CHaGXXeH BEHYMKOM MO/ POOKY, IPH STOM Ha BHENIHEH MOBEPXHOCTH LIEHTPAJIBHON 4acTH
KopIyca 00pa3oBaHbl BEPTHKAJILHO OPHEHTUPOBAaHHBIE pebpa XKECTKOCTH, PABHOMEPHO
pasMeIleHHEBIE TI0 IEPUMETPY KOpITyca, KaXa0€e pedpo )KECTKOCTH UMEET B MOMEPEYHOM CEICHHU
GOpMy 4aCTH OKPY>KHOCTH, & MEXY COCETHUMH peOpaMu JKeCTKOCTH 00pa30BaHbl KAHABKH TaK JKe
HMEIOIIKE B TIOTIEPEYHOM CEYCHUH (OpMY HaCTH OKPYKHOCTH, CONPSHKEHHOW C YacTsAMHU
OKPYXHOCTeH, 00pa3yionmx yKa3aHHbIE COCEIHHE pedpa JKECTKOCTH, IIPHYEM OCH BEPTHKAIBEHO
OpHEHTHPOBAaHHBIX pebep KECTKOCTH M KaHABOK NapajlieibHbl OCH KOPIIyca, KPOME TOT0, BHEIIHSAS
MOBEPXHOCTH BEPXHEHN 4aCTH KOPITyCca M BHEIIHs IIOBEPXHOCTh HIXKHEHN 4acTH KopIiyca
BBINTOJTHEHBI ITIAIKMH U COMNPSDKEHBI C BHEIIHEH MOBEPXHOCTBIO IEHTPAJILHOM YaCTH KopIryca
HOCPEACTBOM CTYIIEHYATHIX NIEPEXOJIOB, € YCTYNIaMH KOTOPBIX COEMHEHBI COOTBETCTBEHHO BEPXHHUE
¥ HIDKHHE KOHIIBI YIIOMSHYTEIX BEPTUKAIBHO OPHEHTHPOBAHHBIX pedep, KpOME TOro, Ha BHEIIHEH
TIOBEPXHOCTH IIEYMKOB 00pa3oBaHbl pedpa KECTKOCTH, IPH 3TOM KaXI0€ U3 3TUX pebep
KECTKOCTH UMEET B MOMIEPEYHOM CEUEHUH (POPMY YaCTH OKPYKHOCTH, paAnyC KOTOPOTO
YMEHBIIAETCS B HATIPaBJICHHH TOPIIOBHHEL, 8 MEX/Y COCEJIHMMH BEPTHKAJIBHO OPUEHTHPOBAHHBIMH
peGpaMu KECTKOCTH 06pa30BaHbl KAHABKH TaK JK€ HMCIOLIHE B NIOMIEPETHOM Ce4eHUH GOpMyY HacTH
OKDYXHOCTH, PaJILyC KOTOPOTO YMEHBIAETCS B HAIPABICHHH TOPJIOBUHEI, KPOME TOT0, OCH pebep U

KAHABOK HA BHEUIHEH MOBEPXHOCTH MUIEYMKOB PACIIONOKEHBI B0 PaJHyCcOB Miednkos. Kpome
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TOI0, BHEIIHSAA IOBEPXHOCTh BEPXHeH 4aCTH KOpIyca Y BHEIIHS MOBEPXHOCTh HUKHEH YacTH
KOpITyca CHa0)eHbI KOJIBIIEBBIMHU TIONIEPEIYHBIMH peOpaMH JKECTKOCTH.

byThuIKa JaHHOH KOHCTPYKLIMH UMEET BBICOKYIO JKECTKOCTh 3@ CYET BEPTUKAIBLHO
OpPHUEHTHPOBAHHBIX pedep JKECTKOCTH, KOTOPBIE B COYETAHHH C YCTYIIAMH, BHIIOIHAIOIHMH
(GYHKIMH NONepeYHbIX pedep KECTKOCTH, MO3BOJIIOT OYTHUIKE BBIICPKUBATH 0€3 paspyIieHus
YCHIIME C’KaTHsl B HaIlpaBJIEHUHU BEPTHKaIbHOM ocH kopnyca a0 8000 H, a Taxxe nepemnan
TeMIeparyp, cocrapipirommi 75°C. OqHako, Npu MHOTOKPAaTHOM BO3/IEHCTBUHU yKa3aHHBIX
(akTOpoB Ha OYTBHUIKY, MUKPOTPELNHEI, HMEIOLIHECS B TElle KOPITYCa, B MECTaX BBHIOJTHEHUS
KaHaBOK, MEXy COCEJHUMH BEPTUKAIBHO OPHEHTUPOBAHHBIMH peOpaMHu KECTKOCTH, Pa3BUBAIOTCS,
YBEJIMUMBAACH B Pa3MEPAX, YTO YACTO MPHUBOAUT CKBO3ZHOMY MPOXOXKACHHUIO MUKPOTPEIIHH OT
BHYTPEHHEH IIOBEPXHOCTH KOpITyca A0 MOBEPXHOCTH YKa3aHHBIX KaHABOK, YTO, B CBOIO OYEPEb,
MIPUBOJUT K BBEITEKAHMIO )KUAKOCTH U3 BHYTPEHHEH MMO0CTH OYTHUIKH, MONAJaHHUIO BO

BHYTPEHHIOIO MTOJIOCTh OYTBUIKH MOCTOPOHHUX ra30B M KHUIKOCTEH.

KPATKOE OITMCAHUE U30BPETEHUA

TexHUYECKUM pe3yasTaTOM, KOTOPBIH MOKET OBITh ITOTYYEH B 3asBICHHOM H300peTeHHH,
ABJISICTCA YNy4llI€eHHEe MEXaHUYECKUX XapaKTEPUCTUK OYTHUIKH, @ HIMEHHO - YCTpaHEHHE
BO3MOKHOCTH YBEJIMYCHHS Pa3MEPOB NMEIOIIMXCS B KaHABKaX MEX/Y BEPTUKAILHO
OpPHEHTHPOBAaHHBIMH peOpaMH KECTKOCTH MUKPOTPEILMH PH BO3ACHCTBIH HA OYTHUIKY YCHITHEM
CXaTWs B HalIpaBJICHUH BEPTUKAIBHON ocHu kopryca coctapsiommM 8000 H u nepenagom
TEMIEPATYP, cocTaBiAomeM 75°C, a Takke yCTpaHEeHHE BO3MOXHOCTH 00pa30BaHUS HOBBIX
MHUKPOTPEIIHH.

Kpome Toro, npu noaTBepKAeHHH BIUSHUA OTIHYHUTENHHBIX TIPU3HAKOB Ha JOCTH)KEHUE
BBIIIEYKAa3aHHOTO TEXHHYECKOTO Pe3yNbTaTa ObLUIO BBISBICHO, YTO 3asBJIICHHAA OyTHUIKAa MOXET
UCIIOJIb30BaThCs 0€3 YIPOUHSIONIETO MOKPHITHS, YTO ABISAETCS HEOXUIAHHBIM TEXHUIECKUM
PE3YIETAaTOM.

TexHU4YeCcKu# pe3yibTar JOCTUraeTCs TEM, YTO B OYTHLIKE, BBIIIOJIHEHHOW U3 CTEKIA U
coJZiepKaIle IMINHIPHYECKUH KOPITYC OJHHM CBOMM TOPIIOM CONPSKEHHBIA C THOM, a
MIPOTHBOMIOIOKHBIM TOPILIOM COTIPSHKEHHBIN C paJiMyCHO BHITYKJIBIMHU IUIEYHKAMH, KOTOPbIE
PaIlyCHO CONMPSKCHBI C IIMJIMHIPHYECKON TOPIIOBHHOM, OTKPBITHIH TOpEL KOTOPOH CHabXeH
BEHYHUKOM MO MPOOKY, IPH 3TOM Ha BHEUIHEH MOBEPXHOCTH LEHTPAJIbHOM 4acTU KopIyca
00pa3oBaHbl BEPTHKAIHLHO OPHEHTUPOBaHHEIE pedpa )KECTKOCTH, PABHOMEPHO Pa3MELIECHHBIE IT0
MIEPUMETPY BHEUIHEH ITOBEPXHOCTH LIEHTPATbHON YaCTU KOPITyCa, KAKI0E€ BEPTHKAIBHO

OpPHEHTHUPOBAHHOE peOpO )KECTKOCTH UMEET B MOTICPEIHOM CEYEHHH (POPMY 4aCTH OKPYKHOCTH
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paguycoM R1, a Mexxay cocemanmu pebpaMu JKeCTKOCTH 00pa30BaHbl KaHABKH TaK )K€ HMEIOLIMeE B
MIONIEPEYHOM cedeHHH (POpMY YacTH OKPY)KHOCTH pasnycoM R2, conpspkeHHOM ¢ 9acTAMH
OKpPYXXHOCTEH, 00pa3yroIMX YKa3aHHBIE COCEeHHE pedpa KECTKOCTH, @ OCH BEPTUKAIBHO
OpPUEHTHUPOBAaHHBIX pedep H KaHABOK népannenbﬂbl OCH KOpITyca, IPUYEM OCH BEPTUKAILHO
OpPHEHTHPOBaHHBIX pebep U KaHABOK NapaJuleIbHbI OCH KOPITyca, KpOME TOT0, BHEIIHSASA
MIOBEPXHOCTh BEPXHEH YacTH KOpPIIyca BHIIONHEHA IMIAAKOH U CONpsHKEHA C BHELIHEH
NOBEPXHOCTHIO LICHTPAJIFHOM YacTH KOpIyca HOCPEICTBOM CTYNEHYATOro MEPEX0a, C YCTYIOM
KOTOpPOTO COE€AMHEHBI BEPXHUE KOHIIbI YIIOMSHYTHIX BEPTHKAIEHO OPHEHTHPOBAHHBIX pedep, Kpome
TOTO, BHCIIHSS IOBEPXHOCTh HH)KHEH YaCTH KOPITyCa BBIMOJTHEHA IVIA/IKOH, a B MECTe e
COTPSPKEHHs C BHEMIHEH MOBEPXHOCTHIO LIEHTPAIBHOM YaCTH KOpITyca BBITOJIHEHO MOMEPEYHOe
KOJBIIEBOE peOPO KECTKOCTH, C KOTOPHIM COENUHEHBI HHXKHHE KOHLIBI YIIOMSHYTHIX BEPTHKAIBHO
OPHEHTHPOBaHHBIX pebep, Ha YaCcTH MOBEPXHOCTH YIIOMSHYTHIX KaHABOK, HA IOJIOBHHY HX
rTyOMHBI, HAHECEH 3aIMUTHBIN CIIOH, nMeromui Tonmuny 100 MkM, U3 cMecH
noauTeTpadTOPITHIIEHA M HAHOTPYOOK AHOKCHAA THTaHa nuameTpoM S0 — 70 HM U IIHHO# OT 5 10
15 MKM, KpOME TOrO, YIIOMSHYTasi CMECh pa3MellieHa B MOJIOCTAX MUKPOTPEIIMH 00pa30BaHHBIX B
YIOMSIHYTBIX MECTaX HAaHECEHUsI YIIOMSHYTOIO CJIOsi, KPOME TOTO, B IOBEPXHOCTH KaHABOK, Ha
TIOJIOBUHE MX IITYOHHBI, BBIMOJIHEHO MHOXECTBO 3aMOJIHCHHBIX YKa3aHHON CMECHIO TITYXHX
OTBEPCTHH, [UaMETP KaXKI0Tro U3 KOTOphIX paBeH 50100 MKM U OTHOCHTCA K ero ryonHe kak 1 k
1-5, a MaKCUMaJIbHOE PACCTOSTHUE MEXAY ONMKaUIIIMMU OTBEPCTHAMHU COCTABIIAET AECATh UX
(TIyXHux OTBEpCTUUIT) TUAMETPOB, PU ITOM COAECPKAHUE YIIOMIHYTHIX HAHOTPYOOK B YIIOMSHYTOM

CMECH BBIOUpAETCs B COOTBETCTBHH CO clieAytomiei 3aBucuMocTbio (R1/2R2)x100%.

OIUCAHUE YEPTEXEU

3asBiICHHOE N300PETEHUE MOACHAETCS TPHU MIOMOIIM YEPTEKeH, MPEeCTaBICHHBIX Ha
¢urypax 1 — 6.

Ha ¢ur. 1 nokasan oOumii BuJ OyTHUIKH, BBINIOJHEHHONH B COOTBETCTBUHU C HACTOSIIIHM
n300peTeHneM.

Ha ¢ur. 2 nokaszan nonepeyHslid pa3pe3 UEHTPAIbHOM YaCTH KOpILyca 1o JUHUU A-A Ha ur.

Ha ¢wur. 3 noka3zan ¢ yBennuenneM ¢pparmeHT b nonepedsoro paspesa LEHTPAIbHON YacTH
KOpITyca Ha (U, 2, AEMOHCTPUPYIOLIHUH /IBa COCEIHMX BEPTUKAIBHO OPHEHTHPOBAHHBIX pedpa
XKECTKOCTH ¥ KaHaBKY MEXAY HUMH.

Ha ¢ur. 4 yBenuueHo, ¢ MECTHEIM pa3pe3oM, MokasaH ¢ ¢pparment I” Ha ¢ur. 1,

JIEMOHCTPHUPYIOIIHMIA COeTMHEHNE BEPXHUX KOHIIOB BEPTHKAILHO OPHEHTHPOBAaHHBIX pedbep
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AKECTKOCTH C YCTYIIOM CTYIIEHYAaTOro IepexoJa BepXHei YacTH KopIryca.

Ha dur. 5 yBenndeHo, c MECTHBIM pa3pe3oMm, Ioka3aH ¢ pparment /| Ha dur. 1,
JEMOHCTPHPYIOIIUHN COEIUHEHNE HHKHUX KOHIIOB BEPTUKAILHO OPHEHTHPOBAHHBIX pebep
KECTKOCTH C KOJIbLIEBBIM peOpPOM KECTKOCTH.

Ha ¢ur.6 nmokaszas oOmmmii Bu OYTHUIKH, CO CTYNIEHYAThIM MEPEXOIOM, PACIIOIOKEHHBIM 15

oA YoM K o0Opasyromieii kopmyca.

OCVYIIECTBJIEHUE U30OBPETEHH A

3asBreHHas OyThiKa, BHITIONHEHA U3 CTEKJIA U COACPKHUT LIMIIMHAPHIECKHH Kopryc |
HIKHHM CBOMM TOPLIOM 2 PafIMyCHO COMPSDKEHHBIN C THOM 3, a IPOTHBOIOIOKHBIM BEPXHHM
TOPLOM 4 CONPSHKEHHBIN C PAIyCHO BBIMYKJIBIMH TUIEYHKAaMH S, KOTOpbIE PagHYCHO COMPSKEHEI C
LUMIMHAPUYECKON rOpIOBUHOMN 6, OTKPBITHIH TOPEL] KOTOPOH CHa0)keH BEHYMKOM 7 1O/ poOKy.

JTHO 3 MOXeET ObITh MIOCKUM, THOO BOTHYTHIM B HAalPABJICHHUH BHYTPEHHEH MMOI0CTH, JTHO0
UMeThb yrnybneHus pa3nuuHoi Gopmbl. HanprMep B MOXeT ObITH BBINOIHECHO yrnybieHue B hopme
YCEYCHHOM MUPAMUJIbI, BBIIIOJIHEHHON COOCHO Kopmycy 1.

IIpeanoyTHTENBHO, 9TO OBl IUNICYUKH 5, B OTIMYME OT IUICYUKOB ONMKaiIero anamora, OpUH
pPaguyCHO BBIMYKJIBIMH, TaK KaK paJuyCHO BBITYKJIas IIOBEPXHOCTh OoJiee MpocTa B CBOEM
M3TOTOBJICHHH, YeM CHaO)KeHHasi peOpaMH jKeCTKOCTH KOHHYECKAst IOBEPXHOCTH ILICYMKOB
OyThUIKH OMYDKaMIIEro aHaJora, YTO CYIIECTBEHHO CHHXKAET KOJIMYECTBO OPAaKOBaHHBIX OYTHLIOK
NPH U3TOTOBJICHUH.

Ha BHemIHe# MoBepXHOCTH LIEHTPAIBLHON YacTH 8 KopIyca 00pa30oBaHbl BEPTHKAIBLHO
OpPHEHTHPOBaHHEIE pebpa 9 XKECTKOCTH, KOTOPBIE pABHOMEPHO Pa3MELICHBI 10 IEPHUMETPY
HEHTPaIbHOH 9acTH 8 xopiyca. [laHHble pebpa 9 :mKeCcTKOCTH IpeAaroT Kopmycy 1 JONOTHUTEIbHYIO
YCTOHYHMBOCTB K YCHJIMSAM CXKaTHsS B HallpaBlI€HUU BepTHKAIBHOW ocH 13 xopmyca 1.

Kaxxaoe pebpo 9 xKecTKOCTH UMEET B ITONEPEYHOM CEYCHUH (OpMY 4acTH OKPY>KHOCTH C
OAMHAKOBBIM paguycoM R1, a mexay cocenanmu pedpamu 9 xxecTKOCTH 00pa3oBaHbI KaHaBKU 10
TaK YK€ UMEIOIIUE B MONIEPEYHOM CEYEHUH HOPMY YacTH OKPY>KHOCTH C OJUHAKOBBIM PAIHyCOM
R2, conpsKeHHOH ¢ 4acTAMH OKPY)KHOCTei, 00pa3ylouX yKa3aHHbIE coceqHue pedpa 9
xecTkocTU. [lonepeunslie cedenus, nmeronme GopMy 4aCcTH OKPYKHOCTH, HauOoree
HPEANIOYTHTENBHB], TaK KaK B HUX IIPU H3TOTOBJIEHHH OyTHUIKM BO3HUKAIOT BHYTPEHHHE
HalpsDKEHUS, UMEIOIIME MEHbIIINE 3HaY€HHs, YeM BHYTPEHHIE HaNpsDKEHUs B peOpax U KaHaBKax,
MMEIOMMNX B MIOMEPEYHOM CEYEHUH HHYIO (OpPMY, HAIIPHMeED, TPEYTONbHYIO, TPANELHUEBUIHYIO,
HOpSIMOYTOJIBHYIO U 1p. OCH BEPTHKAIBHO OPUEHTHPOBAHHBIX pedep 9 :KeCTKOCTH U OCH KaHaBoK 10

napajiesbHbl ocH 13 xopmyca 1 1715 paBHOMEPHOTO pacnpeAesieHHs YCHIIMHA B IONEPEYHBIX
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CEUeHMAX Kopiyca 1 ¥ 1 UCKITIOUEeHHS BOSHUKHOBEHHS KPYTAIIETO MOMEHTA MOJ BO3ACHCTBHEM
YCWINS CXKaTus, IpUiIaraeMoro k OyThUIKE B HalpaBIeHWH BEPTHUKAIBbHOM ocu 13 kopmyca 1.

BHeniHsas noBepxXHOCTh BEpXHEHN qactu 14 KOpITyca BHINOJIHEHA I JKOM, IIMJIMHAPHIECKON
Y COIPsKEHA C BHEIIHEH MOBEPXHOCTHIO HEHTPAIbHOM YacTu 8 kopiyca 1 mocpeacTsom
CTYIEHYaroro nepexona 15, ¢ ycrynom 16 KOTOporo coefuHEHbI BEPXHHUE KOHIBI 17 YIOMAHYTBIX
BEPTHKAILHO OPUEHTHUPOBAaHHBIX pedep 9 xkecTkocTu. CTyneHvarslii nepexon 15 BHINOTHAET
(GYHKIIMIO IONIEPEYHOTo pedpa )KECTKOCTH, BOCIIPMHHUMAIOIIETO MONEPEYHBIE CKUMAIOIINE HIIH
PACTATMBAIOIINE YCHIIHS U PEAOTBPAILAIONIET0. HAPYILEHHE ETOCTHOCTH BEPTHKAJIBHO
OpPHEHTHPOBaHHBIX pebep 9 )KeCTKOCTH 3a c4eT OOBAWHEHNS UX BEPXHUX KOHIIOB 17.

BHenHAA noBEpXHOCTE HIKHEH YacTH 18 kopryca BBINOIHEHA MIAAKOH, HHIMHAPHYECKOH,
a B MECTE €€ COIPSHKEHUS C BHELIHEH ITOBEPXHOCTHIO LIEHTPAJIbHON YaCTH 8 BBIMIOIHEHO
MOTNIEpeYHOE KOMBLEBOE peOpo 19 KeCTKOCTH, C KOTOPHIM COETMHEHBI HIKHUIE KOHIIBI 20
YIIOMSIHYTBIX BEPTUKAIBHO OpHEHTHPOBaHHBIX pedep 9 xectkoctH. [Tomepeunoe pedpo 19
MKECTKOCTH, TAK € KaK M CTYIICHYaThlH nepexoa 15, BOCHpHHMMAET NONEPEYHbIE COKMMAIOINE WIH
pacTArMBaOLIMe YCHIMS U IPEAOTBPAILAIONIACT HAPYLUICHUE IIEIOCTHOCTH BEPTHUKAIbHO
OPHEHTHPOBaHHBIX pedep 9 KECTKOCTH 3a cu4eT 0ObeqUHEHHS UX HIDKHMX KOHIOB 20. Takum
00pa3oM, B 3a9BICHHON OyThUIKE, CTYIIEHYATHIH nepexor 15 1 nonepeuroe pedpo 19 xkecTkocTH
HUMEIOT OJUHAKOBOE Ha3HAU€HHUE U BHINOIHAIOT OAWHAKOBBIC (DYHKIIMH, SABJISASCH SKBHBAJICHTHBIMH
npu3HakaMu. ClieqyeT OTMETUTD, YTO AJIS TOTO, YTO ObI MONEePEUHbIe CKMMAIOIINE HITH
pacTAruBaIUe YCHINs, BOCIPUHUMAEMBIE CTYTIEHYAaThIM Niepexo oM 15 u monepedyHsM pebpom
19 xecTKOCTH, He BOCTIPHHHUMAITUCH TOJILKO ABYMS MOTIEPEYHBIMU CEUCHUSAMHU, MOXKHO
PacIONOXUTh CTYNEHYaThId nepexoxn 15 u/umm pedpo 19 sxecTKoCTH MOJ YIIIoM K ob6pasyroniei
Koprmyca 1, Kak moka3zano Ha ¢ur. 6. IIpu 3ToM BepTHKaIbHO OPUEHTHPOBAaHHBIE pedpa 9 KEeCTKOCTH
u KaHaBkH 10 GyyT UMETH pa3HYIO BBICOTY.

Ha yacTu moBepXHOCTH YIIOMAHYTHIX KaHaBoK 10, Ha MONMOBHHY MX IIyOHHBI h, HaHeCeH
3auIMTHBIHA cno# 21, uMerouuii TonmuHy 100 MM, u3 cMecd 11 nonuterpadTOpITUIIEHA U
HaHOTPYOOK IuOKcHa TUTaHa guameTpoM 50 — 70 HM u JmiHOM 0T 5 MKM A0 15 MkM. 3aech U
Jlajiee 1o TeKCTY MoJ] THaMETPOM HaHOTPYOOK IMOKCH/IA THTaHa IOHUMAaETCs AUaMETpP BHEUTHEH
IOBEPXHOCTH yKa3aHHBIX HAHOTPYOOK. YIioMsaHyTas cMech 11 pasMmenieHa B nonocTax
MHUKpPOTpPELINH 22, 06pa30oBaHHBIX B YIIOMAHYTBHIX MECTaX HaHECEHHs YIOMsAHYTOro cios 21. 3aecs
U JaJjiee HoJ MHUKPOTPEIIMHAMH 22 ITOHUMAIOTCS MUKPOTPEIIUHEI, 00pa3oBaHHbIE B KaHaBkax 10
HPH U3rOTOBJICHUH OYTBUIKH U, B coOoTBeTCTBHH ¢ MyHKTOM 7.13 TOCT P 52327-2005 «Tapa
CTCKJISIHHAS 71 TIPOJYKTOB JETCKOTO MUTaHMMY, HE BUIMMBIE HE BOOPY>KEHHBIM IM1a3oM. B
YKa3aHHOM ITyHKTE TOBOPUTCS crenyoiee: «M3aenus cCuuTaoT BEAEP>KABIINMH UCIIBITAHU, €CIIH

OHHM HE Pa3pyUIATHCh U HA UX TIOBEPXHOCTH HET CJICAOB yaapa (TpEmMH, CKOIOB), BUIUMBIX
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HEBOOPYKEHHBIM Inazom». Ykazansslii [OCT P 52327-2005 pacnpocTpaHseTcs Ha CTEKISTHHYIO
Tapy Kpyriod ¢popMbl, a HMEHHO OYTBUIKH, HCIIOIb3YEMYIO B IPOMBILIEHHOM ITPOU3BO/ICTBE
HPOAYKTOB AE€TCKOTO ITUTAHUSA, K KOTOPOH NPEIBABIAIOTCS Hauboee BHICOKHUE TPEOOBaHHUS.

B mnoBepxHoctn kaHaBok 10, Ha mONOBHHE WX DIYyOMHBI h, BBIIOJNHEHO MHOXECTBO
3alI0JTHEHHBIX yKa3aHHOH cMechio 11 miyxux orBepcruii 12, nuamerp D kax10ro u3 KOTOpBIX paBeH
50+100 MxM u oTHOCHTCA K ero mryomne hl kak 1 x 1-5, a MakcuManbHOE paccrosiHue L Mexnay
OmmKalIIMMU OTBEPCTHAMH 12 cocrapiser gecsats auamerpoB D. OteepcTust 12 BBINOMHAIOTCS B
YKa3aHHBIX  TOBEPXHOCTAX KaHaBOK 10 MOCpencTBOM  JKECTKOrO  3aKPCIUICHHBIX  HA
COOTBETCTBYIOIIMX INOBEPXHOCTAX Tpecc (OpMBI  OTPE3KOB  BONBPPaMOBOH  MPOBOJIOKU
COOTBETCTBYIOLICTO MAaMETpa. 31eCh U Jalee MoJ PacCTOSTHHEM L MOHMMAETCsl PaCCTOSTHUE MEXIY
OCSIMM ONDKaHIIMX OTBepCTHH 12.

Conepxanmne ynoMsHyThIX HAHOTPYOOK B yIOMsHYTOM cMecH 11 BeiOupaeTcs B
COOTBETCTBHH €O ciemytomeit 3aBucumoctsio (R1/2R2)x100%.

Crnenyer OTMETHTb, YTO YNOMSIHYTBIH 3aLUTHBIHA €10 21 SABNAETCS AUCKPETHBIM CII0EM,
COCTOSIIIIMM M3 MHOXKECTBA NOJIOC cMecH 11, OT/IENbHO pacronoKeHHbIX Ha NOBEPXHOCTH KaX10M
xaHaBku 10. 3aumuTHbii cinoi 21 cBOel NOBEPXHOCTHIO, B3aUMOACHCTBYIONIEH C YIIOMSIHYTBIMU
9acTSIMH BHELIHEH IIOBEPXHOCTH Kopiyca 1, coequneH co cmecsio 11 3anonusrouiei nryxue
OTBEepCTHA 12 M MUKPOTPEIHHEI 22, OTHAKO YKa3aHHOE COSAHHEHHE HE SBIIAECTCA 00S3aTeIbHBIM.

Ha Bce BHelIHHE MOBEPXHOCTH 3asBIIEHHON OyTBUIKH JOJDKEH OBITH HAHECEH, 10 MEHbLICH

MEpE, OOUH () (0) YHOPOUHSIIOLIETO COCTaBa HA OCHOBE JHOKCHIAa TUTAHA UJIIW IUOKCHA OJIOBA.

3ASBJIIEHHOE U30OBPETEHUE PEAJIE3VETCA CIIEAYIOIKMM OBPA3OM

Bo BHYTPEHHIOIO IOJIOCTH 3asABJIEHHON OyTBUIKH Pa3IHBAaIOT KUAKOCTH (HAIIPUMED, HAITUTOK
WM KaKy1o TM00 TEXHUYECKYIO )KUIKOCTh) U YKYNOPHBAIOT OYyTHUIKY ITyTEM pa3MELCHUsS
YKYHOPOYHOT'O Cpe/icTBa (HallpuMep, IPoOKH) Ha BEHYHKeE 7.

Ecmu OyThinka noxsepraercs BO3ACHCTBHIO YCHIIUSA CXKaTHs, IPUIAraeMoro K
YKYIIOPOYHOMY CPEJICTBY B HallpaBJIEHNH BEPTUKAIBbHOU ocH 13 kopltyca 1 1 cocTaBisromemMy 10
8000 H, To ycunue oT yKa3aHHOTO YKYIIOPOYHOI'O CPEJICTBA [1€PEJAETCSI Ha BEHYHK / U 4€pe3 HEro
Ha MWIMHAPUYECKYIO TOPIIOBUHY 6. OT NUIHHAPHYECKOU TOPIOBHHEI 6, YIIOMSIHYTOE YCHIIHE
nepeaeTcs Ha paanycCHO BRIMYKJIble iednkd 5. [Ipu 3ToM npoucxoaut AedpopManys, TaKuM
06pa3oM, YTO paJuyc yKa3aHHBIX IUICYMKOB 5 yMeHbIIaeTcA. Jlajee yoOMIHYyTO€ yCUIHE OT
PagMyCHO BBHINYKIIBIX TUIEYHKOB 5 TEpeAaeTcs Ha BEpXHUH Topel] 4 xopryca 1 M Ha ero BEpXHIOK
yacTh 14. Yka3aHHas BepXHsAd 4acTh 14 Kopryca He CyIIECTBEHHO CXKMMAETCH, NIEpeaanas

BOCIIPMHUMAEMOe YCHIHE uepe3 ycTym 16 cTyneHdaroro nepexozaa 15 Ha BepxHue KOHUBI 17
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BEPTHUKAIHHO OPUEHTHPOBAHHEIX pedep 9 KecTKOCTH.

BepTHKanbHO OpHEeHTHPOBaHHbIE pebpa 9 KEeCTKOCTH HIKHUMH CBOMMH KOHIIaMu 20
OIIHPAIOTCS Ha nonepeyroe pedpo 19 xecTKoCTH U, BOCHIPUHHMAS YIIOMSAHYTOE YCHITHE,
C)KMMAIOTCS B HalpaB/IeHHH AHa 3. B TOM jke HanpaBiIeHUH POUCXOAUT CHKATHE MIOBEPXHOCTHBIX
Cl10€B KaHaBOK 10, TO ecTh, MOBEPXHOCTHBIE CI0U KaHaBOK 10 cxxumarotcs B1oibs ocH 13 kopryca 1.
COBMECTHO € IIOBEPXHOCTHBIMH CJIOAMH KaHaBoOK 10, ckuMaeTcst 3aIlUTHEIHN ciioi 21, npenoxpaHss
[IOBEPXHOCTHBIE CIIOM KaHaBOK 10 ot paspymeHuil. Cienyer OTMETUTD, YTO HAHOTPYOKH THOKCHIA
TUTaHa, COEpXAIlKeCs B 3alIMTHOM ci1oe 21, ynpo4HSIOT IOBEPXHOCTH KaHaBOK 10 Ha MOTOBHHE
UX INyOMHBI, IPENSATCTBYS pa3pynIeHUI0 kaHaBOK 10 1 06pa30BaHMIO B HUX HOBBIX MHKPOTPEIIIHH.
ITpuyem, MpocTpaHCTBO MEXAY HAHOTPYOKaMH JHOKCHIA THTaHA 3aIOIHEHO
NONUTETPadTOPITUICHOM, KOTOPBIH JIETKO CKHUMAETCS TI03BOJIAS TAKIKE JIETKO COKUMATHCS
3aIUTHOMY cJiot0 21.

Imyxue orsepcTys 12 1 MEKPOTPEIIMHBI 22 TOXE CKHUMaloTcs. [imyxue orBepeTus 12
BBIMOJIHCHBI B IOBEPXHOCTHBIX COAX KaHABOK 10 Ha monoBHHE HX ryOuHB! h 1151 yBenuyeHHs
npeaena MpoYHOCTH MPH CKATHUHM, YTO IO3BOMISET IIOBEPXHOCTHBIM CII0SM KaHaBOK 10 cxxuMaTbes
0e3 06pa3oBaHMs B MX HOBEPXHOCTH HOBBIX MUKpOTpeluH. Ot monepeyroro pebpa 19 xectkoctu
YIIOMSIHYTO€ YCHIIHE TIEpEeaeTcs Ha HIKHIOK 9acTh 18 kopryca, koTopast mogBepracTcs
HE3HAYUTEIILHOMY CHKATHIO.

Cnenyer oTMETHTB, YTO BHINOJIHEHHE OTBepcTHi 12 nuamerpom D Menee 50 Mxm
Heo(p(DEKTHBHO, TaK KaK OHHM MOTYT He 3almONHHUTBCA CMecbio 11, B pesynsrare 4Yero
IIPOTHBOIIOJIOXKHBIE TIOBEPXHOCTH YKa3aHHBIX OTBEPCTHH 12 MOTYT COETUHHUTHCS IIPHU BO3MEHCTBUH
YCHJIMs CXKAaTHA M TOIZIa MOXKET HadaTbCs Mpolecce 0Opa30BaHHS MHUKPOTPEIIHH B MOBEPXHOCTAX
kKaHaBok 10. Bemmonnenue orBepctuit 12 nuamerpom D Gonee 150 MKM MOXET BBI3bIBATh
KOHLICHTPAIMIO KaK MEXaHHYECKUX, TaK U TEMIIEPaTYPHBIX HANpsDKEHHI, KOTOPEIE TaK jK€ MOTYT
BBI3BaTh NPOLIECC 0OPa30BaHMA MHKPOTPEIMH B IIOBEPXHOCTAX KaHaBoK 10.

Tak ke ciefyeT OTMETHUTh, YTO BBINOJIHEHHE OTBepcTHi 12 miybuHo#t hl, k KoTOpoi
auameTp D Tex ke orBepcTuii 12 oTHOCcHTCs Kak 1 k MeHee, 4eM 1, HeJocTaTOYHO AJs 0becneueH s
CKaTUs MIOBEPXHOCTHBIX cJI0€eB kKaHaBOK 10 6e3 06pa30BaHUs MEKPOTPEIIHH B YKAa3aHHBIX CIIOAX.

Bemonnenne orBepctuit 12 rmiybunoit hl, k koropoit nuamerp D Tex ke oTBepcTHit 12
oTHOCHTCA Kak 1 k 6onee, ueM 5, TpyAHO BBIIOTHHUMO BBHAY TOTO, YTO YIOMSHYTHIE BBIIIE OTPE3KH
BOJIBb(paMOBO#H MPOBOJIOKH MAJIOTO AMaMETpa W3rHOAr0TCs M 00pas3yroT B MOBEPXHOCTAX KaHaBOK 10
TOPOHMIHBIE OTBEPCTHs. TOpOMIHBIE OTBEPCTHdA, Mepecekas ApYyr Apyra, NPUBOIAT K
BBIKPAIIMBAHUIO TIOBEPXHOCTHBIX cJoeB kKaHaBOK 10. OOpa3oBaHHbIE TakuM 0Opa3oM oOnacTu
BBIKPAIIMBAaHHUSA CTAHOBATCA KOHILIGHTPATOPAMH MEXaHMUYECKHX H TEPMHYECKHX HANpsHKEHUH,

KOTOPBIE CO BPEMCHEM MPUBOAAT K BO3HUKHOBEHHIO MUKPOTPEIIHH B KaHaBKax 10.
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Kak Obut0 OTMEYeHO BhINIE, MAaKCHUMaJIbHOE paccTosHHe L Mexay Omwkadmmamu
OTBEepCTUAMH 12 NOHKHO cOcTaBiATh Jecath auamerpoB D. Ecnu ykazanHoe paccrosiHue L mexay
OmmkalimmuMu oTBepcTHAMH 12 Oyner cocraisaTh Gonee necaTH nuaMerpoB D, To 3To paccrosiHue
L Oymer cnumikoM BeNUKO IS OOECIIEUEHHS CKATHA MOBEPXHOCTHBIX CJIOEB KaHaBOK 10 6e3
00pa3oBaHNs MUKPOTPEIIUH B YKa3aHHBIX CIOSX.

CwMecs 11, 3anonusromas ykasaHHble OTBepCcTUS 12 ¥ MUKpOTpemuHEI 22, obnagaeT
BBICOKOH IUIACTHYHOCTBIO 3a CYET BKIIIOUYEHHS B €€ COCTaB nonurerpadropatuneHa. Tak xe 3a cuer
BKJIIOYECHHS B €€ COCTAB MOJIUTETPAadTOPITHICHA YKa3aHHAsA cMech 11 J1erko coxumaercs,
MPEIOTBPALIAs KACAHUE IIPOTHBOINONOXKHBIX IOBEPXHOCTEH YIOMSHYTBIX OTBEpCTHi 12 1
MIPOTHBOMOJIIOKHBIX CTEHOK MUKPOTPEILHMH 22 IPYT C APYTOM.

ITpu 5TOM HaHOTPYOKHM AMOKCHA TUTaHa BEIOIHAIOT POJIb ADMUPYIOUIMX DJIEMEHTOB
BHYTPH OTBEpCTHH 12 u MukpoTpenyH 22 ans nonurerpadropatuieHa. Kpome Toro, ykazaHHbie
HAHOTPYOKH 00J1a/1al0T BHICOKOH NPOYHOCTHIO, YTO NMO3BOJISET YIPOUHATH CTEHKH (BHYTPEHHHE
MOBEPXHOCTH) OTBEPCTHH 12 ¥ MUKpOTpeIH 22. DT0 0COOCHHO BaXKHO MPH BO3ACHCTBHH HA
OyThUIKY ycuaMs cxarus ceeiie 5000 H B HanpaBneHuu BepTuKainbHOM ocu 13 kopryca 1, Tak kak
CTECHKHM OTBEPCTUH 12 ¥ MUKPOTpEIIMH 22 HAYUHAKOT CYLIECCTBEHHO Ae()OPMHUPOBATHCS U B HUX
MOT'YT Ha4aTh pa3BUBATHCS HOBbIE MUKPOTPEIIHHEI.

Kak yxe 6p110 OTMEYEHO BBILIE, HAHOTPYOKH IHOKCH]IA TUTAHA TOJDKHBI HMETh JUTHHY OT 5
MKM 10 15 MKM.

HanoTpyOku quokcuaa TUTaHa JUIMHOW MEHee 5 MKM, TIPY 3all0JJTHEHHH BHYTPEHHHUX
MOJI0CTEHN OTBEPCTHH 12 M MUKPOTpEIIMH 22, CO3al0T HEOMHOPOAHYIO apMUPYIOILYIO CTPYKTYPY
JUIsl IONUTETPaTOPITUIIEHA, TO €CTh HEKOTOPhIE 0OBEMBI OTBEPCTHI 12 U MUKpOTpeLIyH 22
ocTaloTcs 6e3 yka3aHHbIX HaHOTPyOOK. HaHOTpYOKH AHOKCHAA TUTaHa JIMHOH CBBIIIE 15 MKM
IUIOXO IIPOHHKAIOT BO BHYTPEHHHE IOJIOCTH MUKPOTPEIIMH 22 ¥ MOT'YT CKaIUTHBaThbCsA Ha
MMOBEPXHOCTH KaHaBOK 10 6e3 MpOHHKHOBEHHA B MUKpOTpemuHbl 22. [Ipu 3TOM moBepXHOCTH
MHUKPOTpEIUH 22 He OyIyT YIPOUHEHEI.

Taxum 06pa3oM, niryxue oTBepcTHA 12 U MUKPOTPEIIHUHEI 22, CKUMASACH MO BO3ACHCTBHEM
YIIOMAHYTOTO BBILIE YCHIIUSA CKaTHA, IPUIIAaraeMoro K yKylopouHOMY CpeACTBY B HalpaBICHUU
BEPTUKAJIBHOH OcH 13 xopmyca 1, CBOMMH CTEHKaMH CKUMAIOT CMeCh 11, KoTopas 3amoiHsAeT uX
BHYTpeHHHUE 110510cTH. [IpuueM ykazaHHas cMECh OMHOBPEMEHHO YIPOYHAET BHYTPEHHUE CTCHKU
DIYXHX OTBEPCTHil 12 U MUKpOTpenivH 22 U peaoXpaHseT UX IPOTHBONOIOXKHbBIE IIOBEPXHOCTHU OT
B3aUMHBIX KacaHHH, 9TO, B CBOIO O4EPEAb, HCKIIIOYaeT BO3MOKHOCTh 00pa30BaHMs U pa3BUTHS
HOBBIX MUKPOTPEILIHH, CKOJIOB ¥ pa3pyIIeHUs OBEPXHOCTH KaHaBoK 10.

TemmonpoBoaHocTs cMecH 11 cymectsenso (8 10 -15 pa3) Belle TENIONPOBOAHOCTH

CTCKJIa U3 KOTOPOrO BBIITOJTHCHA 3aABJICHHAA 6YTI:IJ'IKa. 2T10 06YCJIOBJ'ICHO HaJIM4YHCM B yxasaHHoﬁ
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cmecu 11 HaHOTPYOOK THOKCHAA THTaHA.

Ot pa3Mepa quameTpa HaHOTPYOOK JHOKCHA THTaHA B cMecH 11 3aBHCHT cyMMapHas
IUIOIIAb IIOBEPXHOCTH BCEX HaHOTPYOOK AHOKCHAA THTaHa B cMecH 11 u, cnegoBarenbHo,
TEIUIONPOBOAHOCT cMecH 11.

Kax yxe 6bU10 OTMEUEHO BBIIIE, HAHOTPYOKH TUOKCH/Ia THTaHA JOJDKHBI HMETh AuameTp 50
— 70 M. Beibop auaMerpa ykazaHHBIX HAHOTPYOOK OCYIIECTBIISIICS 3KCIEPUMEHTATIBHEIM MYTEM.

HanoTtpyOku nuoxcuna TutaHa quamMerpom MeHee 50 HM, 00pa3yroT CyMMapHYyIO
MOBEPXHOCTh HAHOTPYOOK AMOKCH/A THTaHA B cMecH 11, koTopast 061agaeT TeIuIonpoBOJHOCTHIO,
TIPH KOTOPOH TENnJI000MeH MEXIY CMEChIO 11, CTEKITHHBIMH MOBEPXHOCTAMH OYTBUIKH U
OKpYXalolleH cpefor mpoTeKaeTr OpicTpee, Y4eM HEOOXOAMMO, M MOXKET MPUBECTH K 00pa30BaHUIO
MHKpPOTpPELIMH B KaHaBKax 10 mpu nepenazae temmeparyp, cocrasiaomeM 50°-75°C.

HanotpyOxu nuoxcua Tutana nuamerpoM Mernee 70 HM, 06pas3yroT CyMMapHyio
HIOBEPXHOCTHh HAHOTPYOOK AHOKCH/IA THTaHA B cMecH 11, koTopas 061asaeT TeronpoBoJHOCTHIO,
NpH KOTOPOH TEMI000MEH MEX/y CMEChIO 11, CTEKISIHHBIMHM NTOBEPXHOCTAMH OYTBUIKU H
OKpYXarolllel Cpeiof NPOTEKaeT MEUICHHEE, Y4eM HEOOX0AHMO, U MOKET IIPUBECTH K 0OPa30BaHHIO
MHUKPOTPEIIMH B IOBEPXHOCTAX pebep 9 u kaHaBok 10 npu nepemnaje TeMnepaTyp, COCTaBISIOLIEM
50°-75°C.

Beime 65110 yka3zaHo, YTO Ha 4aCTH NOBEPXHOCTH YIOMAHYTHIX KaHaBoK 10, Ha MOJIOBHUHE
ux myOuHsl h, chopMupoBad 3amUTHBIN ciioi 21, uMetonuid TomuHy 100 Mxm. KanaBku 10
ABJISIIOTCS] OCHOBHBIMH NOTEHIUATBHBIMH KOHIIEHTPATOPaMH HaNPsHKEHUH U MPH CKaYK00Opa3HOM
U3MEHEHMH HX Temreparypsl qaxe Ha 50°C B HUX MOTYT BO3HHKHYTh MHKPOTPEIIHHBI, @ YXKe
HUMEIONINECS MUKPOTPEIMHBI 22 MOTYT HauyaTh Pa3BUBAThCA M MPUBECTH K HAPYIIECHUIO MX
IEJIOCTHOCTH.

3amuTHEIH ci10i 21 MOXHO (OPMHPOBATH ITyTEM HaNbUICHHS Ha yKa3aHHBIC BBILIEC YacTH
MOBEPXHOCTEHN BOJHOU CYCIICH3UH MOMUTETPadTOPITHIICHA, C KOTOPOH IepeMelaHbl HAHOTPYOKU
JMOKCHA TUTaHa ¢ Nocieayomnen Tepmudeckoit oo6paborkoit npu temmneparype 240 - 260°C.
OpHako, IpU TaKOM METoJe HallbUIEHHS, HEBO3MOXKHO JOCTHYb OJHOPOAHOM TONMIIMHEI cnog 21 no
BBICOTE kKaHaBOK 10, Tak Kak CycleH3HUs [IpU HAHECEHNH Ha BEPTHUKAIbHBIE NOBEPXHOCTH HAYMHAECT
cTeKaTh BHM3 o KaHaBKaM 10. I[Ipu 3ToM HeKOTOpBIE BEpXHHE YJaCTKH YKa3aHHBIX BBILIEC YACTH
MOBEPXHOCTEH OKAa3bIBAIOTCSH CBOOOJHBIMH OT 3aIIUTHOTO cios 21.

IMpeanoururenbHO GOPMHPOBATH YKa3aHHBIHM 3aIMTHBIN CIION 21 3a cueT MEXaHHYECKOro
HaTupaHus (IPeANOYTUTENHHO, B IBYX B3aNMHO NEPIEHIUKYISPHBIX HAaIPaBICHUSAX ) YaCTH
TIOBEPXHOCTEH KaHaBOK 10 mopomkoo6pa3HeIM NOIUTETPaPTOPITHIEHOM C pa3MEPOM HAHOYACTHIL
70 10 HM CMeIIEHHBIM ¢ HAHOTPYOKaMH JHMOKCH/IAa TUTaHA C 00s13aTeNbHBIM KOHTPOJIEM 3aMONHEHHS

OJIOCTEH TIyXuX OTBepCTHH 12 1 MuKpoTpemuH 22 cMechio 11, HampuMep, ¢ MOMOILBIO
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CKaHUPYIOLIETO 3JIEKTPOHHOTO MUKpockona. CienyeT OTMETUTh, 4TO cMech 11 cocrosmas u3
HaHOYACTHI] U HAHOTPYOOK XOPOILIO NMPOHHKAET BO BHYTPEHHHE MOJIOCTH DJIEMEHTOB C pa3MepamMu
Ha HECKOJIBKO MOPAAKOB O0NbIIMMU, Hanpumep, oT 1-2 Mxm. [Tocie uero cieayer npou3BOIUTE
orxur OyTeuUIoK mpu Temmeparype 240 - 260°C B Teuenuu 0,5 — 1 yaca. [Ipu 3T70M MOXHO C
BBICOKOH TOYHOCTBIO KOHTPOJIMPOBATH TOJIMHY ciios 21. 3amuTHBIH ci1oii 21 BRIMONHAECT QYHKIHIO
TENJI000OMEHHOHHOTO IIEMEHTA H €ro TOJIIMHA, cocTaBistomas 100 uM, m1g Hanbonee

3¢ eKTUBHOIO TEII0BOro 06MeHa Oblila BHIOpaHa SKCIIEPUMEHTAIBHBIM ITyTEM.

ConepxaHue ynoMsSHYThIX HAHOTPYOOK B yOMAHYTO#M cMecu 11 BeiOupaercs B
COOTBETCTBHH cO creayromei 3aBucuMoctbio (R1/2R2)x100%. To ectb, mporieHTHOE coftep>kaHue
HaHOTPYOOK IMOKCHJA TUTaHa B cMecH 11 mpsiMonponopuuoHansHO paanycy R1 okpyxHoCTH,
4acTh KOTOPOH UMEET B IIONIEPEYHOM CEYEHUH KaXKI0€ BEPTHKAIbHO OPHEHTHPOBAaHHOE pedpo 9
KECTKOCTH ¥ 0OpaTHO IPONOPLHOHAILHO paanycy R2 oKpyXHOCTH, 4aCTh KOTOpPOH HMEET B
TIONIEPEYHOM CEUECHHH Kaxas kanaska 10, nmpuuem ko3¢pGUIreHT NpOonopIHOHATBHOCTH paBeH 1/2
1 ObL1 OIPEAEIICH IKCIIEPUMEHTAIBHBIM MTYTEM.

To ecth, uem Ha Gonbiyio BenuuuHy paauyc R1 npeBocxonut pamuyc R2, Tem
UHTEHCHBHEE JOIDKEH IIPOTEKATh MPOLIECC TEII00OMEHA MEX/1y BHYTPCHHHUMH CIIOSAMH
BEPTHKAIBHO OPHEHTHPOBAHHOE peOpO 9 )KECTKOCTH U CMECHIO 11, crenoBaTensHO, COAECpIKaHUE
HaHOTPYOOK JTHOKCHUJIA TUTaHA B cMecH 11 momxHO OvITh BhIIe. Y1 HA060pOT, YeM Ha OONbIIYIO
BeMHUYHHY paauyc R2 npeBocxomuT paauyc R1, TeM MemieHHee TODKEH IPOTEKATh MPOIece
TenI000MEHa MEXY BHYTPEHHHUMH CJIOSIMH BEPTHKAIBHO OPHUEHTHPOBAHHBIX pebep 9 KECTKOCTH
cMechio 11, cnegoBarenbHO, CoAep)KaHHE HAHOTPYOOK JUOKCH/IA TUTaHa B cMecH 11 TODKHO OBITH
HUXKE.

Ecnu OyThIIKa MoiBepraeTcsl BHEUIHEMY BO3JEHCTBHIO NEpETafa TEMIIEPATYp,
cocrasisiomiemy 75°C, a ee TeMrieparypa IpH 3TOM JO0/DKHA TTOBBICUTHCS, TO MEPBLIMHU
HarpeBaloTCcs MOBEPXHOCTHBIE CJIOM BCEX 37IEMEHTOB OYTHUIKM M 3alIMTHBIN clioi 21, 3a
UCKIIIOYEHHEM MTOBEPXHOCTHBIX CJIOEB kKaHaBOK 10. 3amuTHBINA cioif 21 HarpeBaeTcs 3HAYUTEIBHO
OBICTpeEe, YEM CTEKJISTHHBIC TOBEPXHOCTHEIE CIIOM OCTAJILHBIX 3JIEMEHTOB OYTHUIKH. DTO CBA3AHO C
TEM, YTO, TEIUIONPOBOAHOCTE cMecH 11, 3 koTopoii BeIoNHEH 3amuTHEIN cioi 21 B 10 -15 pas
BBIIIIE TEIJIONMPOBOIHOCTH CTEKJIA U3 KOTOPOTO BBIIOJIHEHA 3asBICHHAsA OyTHUIKA.

3amuTHbIA coi 21 coequHeH MO0 HAXOAUTCSA B KOHTAKTHOM B3aMMOJICHCTBUH CO CMECBHIO
11, 3anonusromed miyxue oreepcTs 12 1 Mukpotpenuasl 22. B cBsi3u ¢ ueM Teruionepenaya
MEXIY 3alIMTHBIM cj10eM 21 1 cMechio 11, 3anonHsonIe riryxue oTBepcTus 12 1 MUKpOTpEUIMHBI
22 HAYEM Ha OTPAHNYCHA.

3amuTHBIH 710 21 HHTEHCHUBHO NEPEaeT TEIUIOTY MOBEPXHOCTHBIM CNOAM KaHaBoK 10 Ha

TIOJIOBHHE MX IyOuHbI h M cMecH 11, 3amonusrone niyxue oOTBepeTs 12 1 MUKPOTpPEIIMHBI 22.
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Cwumecs 11, 3anonHsOmas IIyxue oTBEpCTUs 12 U MUKPOTPEIIMHBI 22, HHTEHCUBHO MEepeaeT
TEIUIOTY ITIOBEPXHOCTHBIM CJIOSIM KaHaBOK 10, c10saM eHTpansHOM yacTu 8 kopryca,
PACIONIOKEHHBIMH 1071 KaHaBKaMH 10, U Cl10IM BepTUKaIbHO OPUEHTUPOBAHHBIX pebep 9
KECTKOCTH, PaclOI0XKECHHBIMH O] KaHaBkaMu 10 Ha nonoBuHE uX yOuHBl h. B cBs3u ¢ Takum
MHTEHCHUBHBIM TEIUIOOOMEHOM 3TH CJIOHW HArPEBAIOTCS PAHbIIEC OCTATILHBIX 3JIEMEHTOB OyTBUIKH U,
OJHOBPEMEHHO, B HUX IIPOTEKAET IpoLecc paclMpeHns crekna. IIpu aTom octanbHble, HE
HPOTpPeTHIE JEMEHTHI OYTHUIKH TOJIBKO HAYMHAIOT paclIMpATHCA. Ele He paciumpuBmnecs
NONepevHoe KonblieBoe pedpo 19 xxectkocTH 1 yctyn 16 crynenyaroro mepexona 15
MPOTHUBOJAEHCTBYIOT PACIIMPEHHIO IIOBEPXHOCTHBIX CJIOEB KaHaBOK 10, CJI0EB LIEHTpaIbHON YacTH 8
KOpITyca, pacloJIOKEHHBIX 1o/ kaHaBkamMH 10, ¥ cl10€B BEpTUKAIBHO OPHEHTHPOBAHHBIX pedep 9
KECTKOCTH, PAaCIIOJIOKEHHBIX 10]] kaHaBkamu 10 Ha monoBuHe UX rmyOuns! h. B pesynprare aToro
MIPOTHBOJAEHCTBHS IIPOUCXOIUT CXKATHE ITYXUX OTBEPCTHH 12 M MUKPOTPEUH 22, YTO MO3BOJISET
TIOBEPXHOCTHBIM CJIOSIM KaHAaBOK 10 pacmupsaTecs 6e3 o6pa3oBaHHs B X ITOBEPXHOCTH HOBBIX
MuKpoTpeuuH. [tyxue orsepetus 10 1 MuUKpoTpeIinHbl 22 CKUMAKOTCS U COKMUMAIOT
3anonHAmyo ux cMech 11. Cmecs 11, cxxumaercs, npeaoTBpalLas KacaHHe IPOTUBOIOIOKHBIX
HOBEPXHOCTEH YNOMSHYTBHIX OTBEPCTHH 12 ¥ MPOTUBONONOXKHBIX CTEHOK MUKPOTPELLUH 22 APYT C
JpyroM. Kpome Toro, cmech 11, oOpa3yromas 3amuTHEIH ciioi 21 mpoo/mKaeT Momyqarh TeIoTy
13 OKPYXKaIOILleH cpesibl M IiEpeaBarh €€ B IOBEPXHOCTHBIE CJIOM KaHaBOK 10, OT KOTOPBIX TEIUIOTa
IepeaaeTcsl BO BHYTPEHHHUE CIIOU BEPTUKAIBHO OPUEHTHPOBAHHBIX pedep 9 xKEeCTKOCTH,
pacrnosyioxeHHble o/ kaHaBkamMH 10 Ha MONOBMHE UX ITYOUHBI h, W BHYTpEeHHHE CIOU
HEHTPAIBHOM YacTH § kopIyca, pacronoXXeHHbIe oA kaHaBkamu 10, HarpeBas ux. Takum o6pa3om,
B BEPTHUKAIBHO OPHEHTHUPOBAHHBIX pebpax 9 )KeCTKOCTH TEIUIOTa paclpOCTPaHAETCS HE TOIBKO OT
BHEHIHUX CJIOEB B HallpaBIIEHUH BHYTPEHHEH MONIOCTH OYTHUIKH, HO ¥ OT cMecH 11, 3anonHsromeit
TIyXue oTBepcTHst 12 U MUKPOTPEIMHH 22, K BHYTPEHHHUM CJIOSIM CaAMHX yKa3aHHBIX pedep 9.

B ocranpHbIX 3neMeHTax OyThUIKM, @8 MMEHHO: BEHUHKE 7, HUIHHIPUIECKOH FOPIOBUHE 6,
pPaJlyCHO BBITYKJIBIX IUIEUHKAX 4, BepXHei 4acTH 14 xopiyca, MOnepeyHoM KOJIbIIEBOM pedpe 19
AKECTKOCTH, HIDKHEH yacTH 18 kopmyca, 1He 3 npouecc HarpeBa (pacpoCTpaHEHHUs TEIIa)
MPOTEKAET paBHOMEPHO OT BHEIIIHUX CIIOEB B HampasiieHuu ocu 13 xopmyca 1. IIpu Takom
PaBHOMEPHOM HarpeBe BHYTPEHHHUE HalPS)KEHHS B YKa3aHHBIX 3JIEMEHTAX HE BO3HUKAIOT.

B mponecce HarpeBa OYTBUIKH [TOIIEPEYHOE KONIBLIEBOE pedpo 19 sxecTkocTH U yeTyn 16
CTYIIEHYATOro Iepexoia 15 paBHOMEPHO pacHIHPSAIOTCS B IIOIIEPEYHOM HAIIpaBICHHH, IOIyJast
HE3HAYUTENBHYIO YaCTh TEMJIOTHI OT BEPTUKAIBHO OPHEHTUPOBAHHEIX pedep 9 )KECTKOCTH,
MO3BOJISIS BEPTHKAITHHO OPHEHTUPOBAHHBIM pebpaM 9 )KECTKOCTH CMEIIAThCS BO BCEX CBOMX
MOTIEPEYHBIX CEYEHHUIX BAOJb PAJAUYCOB IICHTPAJILHOM YacTu § Kopiyca (37ech U Janee moj,

panycaMH IEHTPANbHOHN YacTH 8 KOpIyca MOHUMAKOTCA PaguyChl OMCAHHON BOKPYT BEPLIMH
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BEPTUKAIIbHO OPUEHTHPOBAHHEIX pebep 9 )KeCTKOCTH OKPY)KHOCTH) B HAIPaBJIEHHH OT ocu 13
xopmyca 1. B pesyibrare ykasaHHOrO CMEILEHHs IOBEPXHOCTHBIE CIIOM KaHaBOK 10 mocTeneHHo
PacLIMPsIOTCS, @ BMECTE C HUMH PaCIIMPSIOTCS IIyXHe OTBEPCTHA 12 M MUKPOTPEIIHHHI 22,
nprobpeTas cBoio ucxonnyio popmy. I[Ipu 3ToM 06pasoBanre HOBBIX MUKPOTPEIINH, CKOJIOB U
paspylleHuil IOBEPXHOCTH B KaHaBKax 10 He MPOUCXOIUT.

Ecnu GyThulKa noABepraeTcs BHEIIHEMY BO3ICHCTBHIO Tieperiaia TEMIIEPATYp,
cocrapisomiemy 75°C, a ee Temneparypa IpH 3TOM JJOJKHA IOHU3UTHCS, TO B IEPBYIO OYepep
OXJIAXKJAIOTCS MMOBEPXHOCTHBIE CJION BCEX JIEMEHTOB OYTBHUIKM 32 HCKITIOUEHHEM MOBEPXHOCTHBIX
CII0eB KaHaBoK 10, a Tak *e OXJIaKACHUIO NOABEPraeTCs 3alIUTHBIN ok 21. 3amuTHLIH 0¥ 21
OXJIAXAACTCs 3HAYUTENBHO OBICTpEE, YEM CTEKIITHHBIE TOBEPXHOCTHBIE CIION OCTAIbHBIX
3NIEMEHTOB OYTBHUIKM M HAYWHAET MOJIY4YaTh TEIJIOTY OT MOBEPXHOCTHEBIX CIIOEB KaHABOK 10,
KOTOPBI€ IIPH 3TOM OXJIAXKAAKOTCHL.

3aMTHBIN CJIOM 21 HHTEHCUBHO OTJAET B OKPYXKAIOIIYIO CPERY TEIUIOTY OT
MOBEPXHOCTHBIX CJ10€B KaHaBOK 10 Ha nonoBuHe ux NyOuHb! h u cmecu 11, 3anonusiomei ryxue
oTBepcTus 12 u MukporpemuHsl 22. CMmecs 11, 3anonHsiomas rmyxue oTeperus 12 u
MUKPOTPELIHMHBI 22, HHTCHCHBHO IIPUHUMAET TEIUIOTY OT Ooee ry0OKHX CIIOEB BEPTHKAIBLHO
OPMEHTHPOBAHHBIX pebep 9 KECTKOCTH, PACIIONIOKEHHBIX MO/l KaHaBKaMu 10 Ha MOJTOBHHE HX
D1yOuHB! h, ¥ BHyTPEHHUX CNOEB IEHTPAJBHOM YaCTH § KOpITyca, PACIOI0KEHHBIX [10J] KAHABKAMH
10.

B cBA3M ¢ TaKMM HHTEHCHBHBIM TETIIOOOMEHOM MOBEPXHOCTHBIE CIIOM KaHaBOK 10, ciion
BEPTHKAJIbHO OPUEHTHPOBAHHBIX pedep 9 KECTKOCTH, PacOIOKEHHBIE TIOX KaHaBkaMu 10 Ha
IIOJIOBHHE UX NIyOHHBI h, ¥ ciou HeHTpanbHON yacTu 8 KopIyca, paciojoKeHHEIE MO/ KAHABKAaMU
10, oxyaxxaroTesl paHblle OCTaIbHBIX JIEMEHTOB OYTHUIKH H, OAHOBPEMEHHO, B HHX IIPOTEKAET
npoliecc cxarus crekia. IIpu 3ToM ocranpHbIe, He OXJIaXKICHHBIE 3JIEMEHThI OYTBUIKH TOJIBKO
HAYMHAIOT CXKUMaThCA. Emie He cxkarbie monepeyHoe KoubLeBoe pebpo 19 xkecTkocTH U yeTyn 16
CTYIIEHYaToro Iepexona 15 npoTUBOAEHCTBYIOT CHKAaTHIO MMOBEPXHOCTHBIX CI0€B KaHaBOK 10, cioeB
BEPTHKAIBHO OPUEHTHPOBAHHKIX pebep 9 )KeCTKOCTH, pacloIoKeHHBIX Mo KaHaBKamu 10 Ha
HOJIOBHHE UX NTyOMHBI h, 1 BHYTPEHHUX CIIOEB LICHTPAJIBHOM YacTH 8 KopITyca, pacrolokeHHBIX
noJ kanaBkamu 10, kpome Toro, nonepeyHoe KoabieBoe pedpo 19 xecTKoCTH u ycTyI 16
CTYIEHYaToro nepexoaa 15 HauMHAIOT IOCTENEHHO OTAABATh TEIUIOTY BEPTHKAIBHO
OpPHEHTHPOBaHHBIM peOpam 9 xkecTkocTH. B pe3ynprare yka3aHHOTO NMPOTHBOACHCTBUSA
IIPOMCXOAUT PacCIIMPEHHUE IIYXUX OTBEpCTHH 12 M MUKpOTpeIuH 22, YTO NO3BOJAET
IIOBEPXHOCTHBIM CJIOSIM KaHaBOK 10 cxxuMarbces 6e3 06pa3oBaHHs B MX IIOBEPXHOCTH HOBBIX
MHUKPOTpeIHH. [ myxue otBepcTys 12 ¥ MUKPOTpEILUHEI 22 pacIIUPSIOTCS H PAaCTATHBAIOT

3anonssomyio ux cmech 11. Cmecs 11, pactaruBaercs 6e3 ee paspyuieHus 6aroaaps BEICOKOH
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IIACTHYHOCTH nonurerpadropatunena. Kpome toro, cmech 11, oOpasyromas 3amutHelii coi 21,
IIPOAOIDKAET OTAABaTh TEIIOTY B OKPYXKaIOLIYIO CpEAY U MOIYy4arh TeILUIOTY OT MOBEPXHOCTHBIX
CIIOEB KaHaBOK 10, ci10€B BEPTUKAIILHO OPHEHTHPOBAHHBIX pedep 9 KeCTKOCTH, PacioNoKeHHBIX
1oz kaHaBkaMu 10 Ha monoBUHE UX IYOUHBI h, ¥ BHYTPEHHHX CJIOEB LIEHTPAIBHOH YacTh 8
KOpITyca, pacrojoXKeHHBIX mof] KaHaBkaMu 10. Takum 0Opa3oM, BEpTHKAILHO OPHEHTHPOBAHHbIE
pebpa 9 KEeCTKOCTH OTAAIOT TEILIOTY B OKPYXKAIOIIYIO CPEAY HE TOJIBKO Yepe3 BHEIIHUE CIIOU B
HaInpaBJICHUHN OT BHYTPCHHEH MOJIOCTH OYTHUIKH, HO U Yepe3 cMech 11, 3anonusromyro riryxue
OoTBepCTHs 12, MUKpOTpEIHMHEI 22 U ajiee 100 21, KOTOpHIit OTAAET MOYYEHHYIO TEIUIOTY BO
BHEIIHIOKO CPENy.

B ocranbHBIX 271eMeHTax OYTHUIKH, @ MMEHHO: BEHYHKE 7, HHIMHAPUIECKON ropIoBHHE 6,
pazuyCHO BBINYKIIBIX IUIEYHMKaX 4, BepXHeH 9acT 14 kopmyca, nonepeyHoM KoJibeBoM pedpe 19
KECTKOCTH, HIKHEH yacTH 18 xopnyca, qHe 3 mpotecc oxJax/eHus (pacpoCTpaHeHHs TETUIa)
npoTekaer paBHOMEpHO. CHavyana BO BHEIIHIOW Cpely OTAAIOT TEIUIOTY BHEIIHUE CIIOH, 3aTeM
4epes 3TH BHEIIHUE CJIOM OTAAIOT TEIUIOTY BHYTPEHHHE CJIOH, a 3aTEM Yepe3 BHYTPEHHUE U
BHEILHHUE CJIOU TEIUIOTY OTHAIOT CJIOH, PACIIONIOKEHHBIE B HEMOCPEACTBEHHON OJIM30CTH K
BHYTPCHHEH NO0CTH OyThUIKH. IIpH TakoM paBHOMEPHOM OXJIaXICHUH BHYTPEHHHUE HAPSDKCHUS B
YKa3aHHBIX JIEMEHTAX HE BO3HUKAIOT.

B mpouecce HarpeBa 6yThUIKH IONepeYHOE KoJbLieBOe pedpo 19 xxecTkocTH U yeTym 16
CTYIIEHYAaTOro nepexona 15 paBHOMEPHO C)KMMAIOTCS B NMOMEPEYHOM HaIpaBI€HHUH, TTO3BOJIAS
BEPTHKAILHO OPHEHTHPOBAHHBIM pedpaM 9 jkeCTKOCTH CMEIIAThCs BO BCEX CBOMX MOMEPEYHBIX
CEYCHHAX BAOJIb PATUYCOB LIECHTPAJILHON YacTH 8§ KOpIyca B HAallpaBICHUH BHYTPEHHEH MOJOCTH
kopryca 1. B pe3ynbrare ykasaHHOTO CMeIIEeHUs IOBEPXHOCTHBIE CJIOU kaHaBok 10 mocreneHHO
CKHMAIOTCS, @ BMECTE C HUIMH C)KMMAIOTCS DIIyXHE OTBEPCTHA 12 M1 MHKPOTPEIIHMHBI 22, H3MEHsA
cBOH pa3Mepsl. [Ipu 3ToM 006pa3zoBaHKHe HOBBIX MHUKPOTPEILHH, CKOJIOB H Pa3pyIIEHHI MOBEPXHOCTH
B MMOBEPXHOCTHBIX CJIOSX KaHaBkax 10 He IpOUCXOIUT.

JU1s NOATBEPKACHUS BIUSHUA OTIMUUTENILHBIX IIPH3HAKOB TaHHOTO H300pETeHUA Ha
JOCTHXKEHHE 3a8BJICHHOTO TEXHUYECKOTO PE3YNbTaTa, ObLIH H3rOTOBIEHBI M UCMIBITAHBI OYTHUIKU
pa3IMYHON BMECTUMOCTH C pa3HbIMU pa3Mepamu. Bee oOpa3siibl OBLUTH M3rOTOBJIEHBI U3 CTEKIIA

Mapku BT-1.

UCIIBITAHUSA HA COINMPOTUBJIEHUE YCUJINIO CXKATUS BYTBUIOK ITPU
BEPTUKAJILHOM HATPY3KE |

HcnpiTaHus Ha COMPOTHBIICHUE YCHITHIO CKaTHs OyTHUIOK MPH BEPTUKAIBLHOU Harpyske, a
TAKKE HA MOATBEPXKICHHE YCTPaHEHHS BOZMOXHOCTH YBEIMYEHHs pa3MEPOB NMEIOIHXCS B

KaHABKaX MEXJy BEPTHKATEHO OPUECHTHPOBAHHBIMHU peOpaMH KECTKOCTH MHUKPOTPEIIHH, 8 TAKKE
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YCTpaHEHHE BO3MOXHOCTH 00pa3oBaHUsl HOBBIX MHUKPOTPEIIMH IIPH BO3IEHCTBHH Ha OyTBLIKY
YCHJIMEM C)KaTHs B HAIIPaBJICHUHU BEPTHKAIILHOM OocH Kopiyca coctapisitomuM 8000 H,
MIPOBOIMIINCH B COOTBETCTBUU ¢ myHKTOM 7.13.2 T'OCT 32131-2013 «ByThUIKH CTEKISHHBIE AJIS
QJIKOTOJILHOM ¥ 6€3aJIKOTOJIbHOM MUILEBOM MPOAYKIHMK». B yKa3aHHOM MYHKTE FTOBOPHTCH
crenytomee: «Ha HHOKHIOIO TUIUTY MO LIEHTPY YCTAaHABIUBAIOT 00pa3ell, MOJIOKHB IT0]] HETO U Ha
Hero npokianky. Co3maroT BepTHKAIBHYIO Harpy3Ky, KOTOpas JOJDKHA BO3PACTaTh HENPEPHIBHO 110
3HauyeHus 1o 5.1.27 (5000 H). [Tocne nocTuxeHHUs yCTaHOBIEHHOTO 3HAUYEHHUs, KOTOPOE B 110 5.1.27
(5000 H) narpy3ky cHumarot. O6pa3selrl BRBIHUMAKOT U3 YCTPOMCTBA U ocMaTpuBaroT». OnHaxko, ¢
LEJTBIO TIOATBEPKIACHHUS 3asBIIEHHOTO TEXHHYECKOTO Pe3yiIbTaTa, A HCIBITAHHBIX 00pa3LoB

3Hayenne ycunusa 5000 H 6w1mo yBenuueno o 8000 H, mocnie yero Harpy3ky CHUMaJIu.

UCIILITAHUS HA TEPMUYECKYIO CTOMKOCTD

HcnpITanys Ha TEPMHUYECKYIO CTOMKOCTB, a TaK )K€ Ha MOATBEPXKAEHHE YCTPaHEHHS
BO3MOXXHOCTH YBEJIHMYEHUS pa3MEPOB UMEIOIIMXCS B KAHABKAX MEXAY BEPTHKAIBHO
OPHEHTHPOBaHHBIMU PeOpaMH KECTKOCTH MUKPOTPELLHH, & TAKXKE YCTPAaHEHHE BO3MOXHOCTH
00pa3oBaHusA HOBBIX MUKPOTPELIMH NPU BO3ACHCTBUU HA OyTBUIKY NEPENagoM TEMICparyp,
cocrapysionieM 75°C, nmpoBoauHch B cooTBeTCTBHH ¢ MeToroM A no F'OCT 13903-2016
«¥YnakoBKa CTEKIsTHHas. MeToasl KOHTPOJIA TEPMUUECKOH CTOHKOCTHY. ClienyeT OTMETUTb, YTO
ucneitanus no Metogam b u B ykazannoro I'OCT 13903-2016 He npoBOAUINCE, TaK KaK B HUX
MPeAYCMOTPEHO pa3pylieHHe 00pa3oB OYTHLIOK.

VicnibiTanus npoBOIUINCH ¢ UCMIONIB30BAaHHEM, B COOTBETCTBHH € PA3eiioM 3, pe3epByapoB
JUIS XOJIOMHOW M rOpsY€ei BOJIBI, @ TakXKe KOP3HUHBI B BUJE CETKH. Pe3epByap sl XOJIOAHOM BOIBI
BMeCTUMOCTHIO 30 J1 BOJBl, CHAG)KEHHBIH BOASHBIM LIHPKY/IIIUOHHBIM HACOCOM, TEPMOMETPOM H
TEPMOCTATHYECKUM PETYIATOPOM, MONIEPKUBAIOLIMM TEMIIEPATypPy BOIBI B pe3epByape B Mpeaenax
+1 °C B HH>KHEM TeMIlepaTypHOM Juana3one, ykazanaoMm B ['OCT 13903-2016, (22+5) °C.

PesepByap miid ropadeit Boabl, ciocoOHbIH BMecTHTh He MeHee 30 J1 Bogbl, CHaOKEeHHBIiH
BOJSTHBIM IIUPKYJISALIMOHHBIM HACOCOM, TEPMOMETPOM M TEPMOCTATUYECKUM PETYIIATOPOM,
MOJIEP>KUBAIOIIMM TEMIIEPATypy BOIbI B pe3epByape B npeaenax 1 °C B BepXHEM TeMIlepaTypHOM
nuanasone (75+5) °C.

Kop3uHa B BH/Ie Ce€TKHU, U3roTOBIEHHAasA U3 yremactuka Mapku BKY-38. Kop3una
yAEPKHUBaeT 00pa3libl B BEpTUKAIBHOM NOJIMKEHHH TaK, YTOOBI OHH HE KacaJluCh APYT Apyra, U
cHaOxeHa nepopHUpOBaHHOM KPHIIIKOH, H3TOTOBJICHHOHN U3 yIemiacTuka Mapku BKY-38,
IpenoTBpallaloiel BCIUIbIBaHUE 00pa3lioB NpU NOTPY)KEHUH KOP3UHBI B pE3EpBYyap.

Ilepen mpoBeaeHUeM UCTIHITAHHS 00pa3IIBl BEIAEPKUBAIU B TEYEHHE OJTHOTO 4aca B

MOMeNIeHNH ¢ Temmeparypoit 18 °C.
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Temmeparypa BoIbI B pe3epByape A ropsdelt BoAbI peryiupoBaiach B npegenax +1 °C u
ObLIa BBIILIE TEMITEPATYPHI BOIBI B pe3epByape I XOMOAHOH BOIBI HA 3HAYECHHE TIEpPeNnaa,
cocrasisomero 75 °C.

OG6pas3is! yKiIaapIBadi B KOP3UHY FOPIOBUHAMH BBEPX, YTOOBI OHH HE COIPUKACAIIHCE.
Kop3uHy 3aKkpbIBany KpeIIKOH, QUKCUPYA €€, U NOrpYyKajH B pe3epByap C ropsdei BoHoit, Npu
3TOM 00pa3Ibl OBUIN MTOHOCTBIO 3aII0JIHEHBI BOJOH, @ BEHYHKH I'OPJIOBHH HAXOAWIHCh Ha 70 MM
HIDKE YPOBHS BOJBI B pe3epByape. OOpasiibl BEIASP)KUBAIM B pe3epByape ¢ ropsiuei BoIoii B
TeyeHue BpeMeHu 10 MHHYT (13 pacyera, o MeHbIIeH Mepe, 1,5 MHH Ha KaXKAbIi MIUTHMETP
MaKCHMAaJIbHOH TOJILMHEI 00pas3ia).

ITo ucTeueHnn BpeMEHH BEIACPKKH KOP3HHY € 00pa3iiaMy, HallOJTHEHHBIMH ropsaei BOAOH,
IIEPEHOCHIIN B PE3EPBYap C XOJIIOAHOM BOJOH U BBIICPKUBAIOT TaM B TeYEHUH 60 c.

Bpewms nepeHoca kop3uHBI ¢ 006pa3LiaMH W3 OIHOTO pe3epByapa B Apyroii cocrasnsio 10 c.

IMocne norpyxeHus KOp3UHbI B pe3epByap ¢ XOJIOAHOM BOIOH 00pa3iLbl OCTaBaIHCh
3a0JIHEHHBIMU ropsiued BOJOH, a ypOBEHb BOJIbI B pe3epByape ObLI BhIIIE MOIPYKEHHBIX 00pa3LOB
Ha 70 MM.

Ilo ucreyennu 30 ¢ kop3uHy ¢ 0Opa3LaMu U3BJICKAU U3 pe3epByapa C XOIOJHOH BOIOH.
3arem 00pa3Iipl U3BJIEKATH M3 KOP3UHBL, BEUTHBAIM M3 HUX BOAY U MPOBOAMIM HX OCMOTP Ha
IpeAMET YBENUYEHHS Pa3MEPOB paHee UMEBIINXCHA B KAHABKAX MEXy BEPTHKAIBHO
OPHEHTHPOBAaHHBIMH pebpaMH KECTKOCTH MHUKPOTPEIIHH, a TAKKE Ha MPEAMET 00pa30BaHHA HOBBIX
mukporpenmH. B coorBerctBun ¢ [OCT 13903-2016, ocMOTp npOoBOIUTCS BH3YaJTbHO
HEBOOPY>XEHHBIM IVIa30M, OHAKO NOOOHBIN OCMOTP HE TIO3BOJISET ONPENENIUTh pa3MePHI paHee
MMEBILUXCA B KAHABKaX MEX]Ty BEPTHKAJILHO OPHEHTHPOBAHHBIMH peOpaMH JKECTKOCTH

MHUKPOTPEIINH, & TAKXKXE BEIIBUTH HOBBIC MUKPOTPCIITHHEI.

KOHTPOJIb OBPA3LIOB ITPU UCIIBITAHUAX

OcMOTp MPOBOMIICS € HCIIOJIF30BaHHEM CKaHUPYIOLIETO JIEKTPOHHOr0 MUKpockona JSM-
7001F (JEOL). laHHBIH MUKPOCKOII MPEACTaBIAET cCOO0H aBTOIMUCCHOHHEINH PacTpOBBIi
3JIEKTPOHHBIN MUKPOCKOII, KOTOpBIH Olarofaps MCIOIb30BaHUIO B HEM 3JIEKTPOHHOMN ITYIIKH C
nosieBoit amuccueit (karonoM llotku) (T-FE), ¢ pa3penieHueM 2 HM, ITO3BONAET MPOBOAUTE OCMOTP
00pa3noB ¢ pa3MepamMH aHAIU3UPYEMOH 00IacTH B HECKOJIBKO HAHOMETPOB.

ITepen HayanoM UCHBITAHMIA ¢ TIOMOIIBIO CKAHUPYIOLIETO JIEKTPOHHOIO MUKpockona JSM-
7001F (JEOL) Obn HcciaemoBaH KaxAblii MpEACTaBIECHHBIH Ha MCHBITaHHUA 0oOpasell OyThUIKH,
W3TOTOBJICHHOW B COOTBETCTBHM C HACTOAIMM H300pereHueM. Jlns Kaxkzaoro obpasua Osina
MIOCTPOEHa KapTa paclpeseleH!ss MUKPOTPEIIMH B OBEpXHOCTH KaHaBokK 10 no ucneitanuit. Jns

3TOro pedpo, ¢ KOTOPOro HAYHHAIOCH TMOCTPOCHHE KApTHI, OBUIO MOMEYEHO B CEPEIAMHE TOYKOH
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IaMeTpoM 1 MM, BBINIOJIHEHHOM KpacHOM KpacKoOi Ha OCHOBE JMOKCHJIA THTaHa. ITociie okoHYaHHS
HCIIBITAaHUM Ha COIPOTHUBJICHHE YCWIMIO CXKaTHs OyTHUIOK IIPH BEPTHKAJIBHOM Harpyske, a TaKke
MoCjie OKOHYaHHUS MCIBITAHHH Ha TEPMHUYCCKYIO CTOﬁKOCTI), TaK XK€ C NOMOIIBI0 CKAHHPYIOIUETO
3NIEKTPOHHOro MuKpockona JSM-7001F (JEOL), ©Ovln mHcciieoBaH KaKAbIH MpOLIEAIIHH
UCTIBITaHUA oOpa3en OyTHUIKH, H3TOTOBJICHHOH B COOTBETCTBHM C HACTOAIIMM H300peTeHHeM. s
Kaxoro obpasua Oblia OCTPOCHA KapTa paclpeeieHuss MHKPOTPELIMH B IIOBEPXHOCTH KaHABOK
10 mocne ucneiranuii. [locTpoeHue 3TOM KapThl Tak K€ Ha4YMHAIOCh C pedpa, KOTOpoe OBUIO
MIOMEYEHO YNOMAHYTOM Toukoi. I[locne dero kaprel HakiagpIBaMCh OOHA HA JPYTyl0, H
BBINIOJTHSUIOCh MX CPaBHEHHME, MOCPEACTBOM KOTOPOTO ONpPEAEsUIM, YBEJIHYWIHCh JH Pa3Mepsl
MHUKpPOTpPEIIMH 22, 00pa30BaHHBIX B KaHaBkax 10 mpH M3rotoBJIEHHH AAHHOro oOpasua OyThUIKH,
00pa3oBaKCE 1M Ha MOBEPXHOCTH KaHABOK 10 HOBbIE MHUKPOTPELIHHBI [TOCIIE HCIIBITAHUH.

Cnenyer OTMETHTh, YTO Ha oOpas3ipl OYyTHUIOK BCEX, MPHUBEIACHHBIX HIDKE TPHMEPOB

YIIPOUYHSIIOIIEE TOKPHITHH HE OBUTIO HAaHECEHO.

ITpumep 1.

beina usrorosnena Oyrbuika, B kosnuuectBe 10 ob6pasuoB, Bmectumocthio 0,5 nutpa,
cozieprkalias HUIHMHIPHYECKUH KOPIYC OJHMUM CBOMM TOPLIOM COIPSDKCHHBIH C JHOM TOJIIUHOH 6
MM, a IPOTHBOIONOXKHBIM TOPLIOM COTPSDKEHHBIH C BBITYKJIBIMH IJIEYHKAMH, HMEIOIIUMH BBICOTY
23,9 MM ¥ paauyc BBITYKJIOCTH HUX BHEIIHEH MOBEpXHOCTH 20 MM, KOTOpBIE IO JIyre, MMEIOLIEH
paauyc BHENIHEH NMOBEPXHOCTH 13,7 MM, CONPSDKEHBI C UMJIMHAPUYECKOH TOPJIOBHHOMN, UMEIOIICH
paguyc 28 MM, OTKPBITBIH TOpeEll KOTOPOil CHa0XeH BEHYMKOM IO MPOOKY, UMEIOIIEM BBICOTY 5,7
MM H JIHaMeTp BHeIIHe# noBepxHOcTH 31 MM. J[HO BBINOJIHEHO C EHTPAJIbHBIM YIIIyOJIEHHEM B
¢dopme yceueHHOH THpaMHUAbI ¢ GonpImMM auameTpoM 51,8 M, BeicoToi 20,5 MM U yITioM HakJIoHa
obpa3syrolieii k ocH kopiryca 29°.

BHellHAS MOBEPXHOCTh BEPXHEH YaCTH KOpITyca HMEET JHAMETP BHEMIHEH [MIIMHAPUYIECKOH
MOBEPXHOCTH 65,1 MM u BeIcOTy 58,2 MM.

BHeEWIHAA MOBEPXHOCTh BEPXHEH YacTH KOpIlyca CONPSUKEHA C BHEIIHEH NOBEPXHOCTHIO
LIEHTpaJIbHON YacTH KopIlyca, UMeromIei BeicoTy 109,2 MM NOCPEACTBOM CTYNEHYATOrO Iepexoa ¢
YCTYIIOM.

BHenHss noBEpXHOCTh LEHTPAJIbHOM YacTH KOPITyca CONPSXKEHA C BHEIIHEH ITOBEPXHOCTBIO
HIDKHEH YacTH KOpIIyca ITOCPEICTBOM IIOIEPEYHOTr0 KOJNBLEBOIO pedpa MKECTKOCTH, UMEIOLIEro
MaKCUMaJBHBINH auaMeTp 65,6 MMm. [lonepedHoe konbHeBoe pedpo KECTKOCTH UMEET MOTYKPYIIIOe
cedeHue ¢ 1MaMeTpom 4,5 MM.

BHemHsA TOBEpXHOCTh HIDKHEH YaCTH KOPITyCa BHIOJIHEHA IUIMHIPHYECKOH ¢ JTHAMETPOM

62,9 MM U COTIpSIKEHA C THOM MOCPEICTBOM BEIITYKIIOTO TIEPEX0/1A C PaAuyCOM 3 MM.
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Ha BHemHeld IOBEPXHOCTH IEHTPAIBHOM 4YacTH KopIyca oOpa3oBaHBI BEPTHKAJILHO
OpPHEHTHPOBaHHbIC pedpa XKECTKOCTH B KONMYECTBE 36 MITyK, paBHOMEPHO pa3MeEIleHHbIe MO
IIEPUMETPY BHEIIHEH IIOBEPXHOCTH IEHTPAJIBHOM 4YacTH Kopmyca. Kaxmoe BepTHKanbHO
OPHEHTHPOBAaHHOE PEOPO KECTKOCTH MMEET B NOMNEPEYHOM CEUYEHHH (POpMY YacTH OKPYKHOCTH
pagnycoM 3 MM, a MeX/Ty COCEJHIMU pedpaMH jKECTKOCTH 00pa30BaHbl KaHABKH, TaK € HMEIOIIHE
B IIONEPEYHOM CEUCHHH (pOpMy 4acTH OKPYKHOCTH PaauycoM 3 MM, CONPSDKEHHOH C YacTsIMH
OKpYXHOCTEeH, 00pa3ylomMX yKazaHHBIe coceqHHe pebpa xecTkocTH. [yOMHa KaXIOW KaHaBKH
cocrapinger 0,9 MM. Ocu BepTUKaIbHO OpPHEHTHPOBAaHHBIX pedep MKECTKOCTH H KAHABOK
napayuiesibHbl OCH Kopryca. [IpiueM kopnyc uMeeT MUHHMANbHYIO TOJNIIUHY CTeHKH OyThUIKH 3,5
MM B MECTE NMPOXOXKIACHHs €Tr0 pajuyca 4epe3 BEpUIMHY KaHaBKH. BepXHHE KOHLBI BEPTHKAIHHO
OPHEHTHPOBaHHBIX pebep )KECTKOCTH COETUHEHBI C YCTYIIOM, a HH)KHHUE C TIONEPEYHBIM KOJIBLEBBIM
pebpom xecTkocTH. JlmamMeTp OKPYKHOCTH ONHCAHHOH BOKPYr BEpIIMH BEPTHKAIBHO
OPHEHTHPOBAHHBIX pedep KEeCTKOCTH paBeH 61,6 MM.

B noBepXHOCTH KaHABOK, Ha MOJIOBHHE UX NNIYOHHBI, BBIOJIHEHO MHOXECTBO 3aMOTHEHHBIX
YKa3aHHOM CMECBIO INIyXUX OTBEPCTUH, IMAMETP KaXIOro U3 KOTOPBIX paBeH S0 MKM M MTyOMHO#H
250 MxM, a MAKCUMAJIbHOE PACCTOSTHUE MEXY OIMDKaiIIMMU OTBEPCTUSAMH cocTaBisieT S00 MKM.

Ha yacTu moBepXHOCTH KaHaBOK, Ha IyOuHY 0,45 MM, HaHECEH 3alMTHBIN CJI0H U3 CMeCH
COICPKALICH:

- 50% nopoiikooOpa3Horo nonuTeTpapTOPITUIICHA C pazMepoM HaHOYacTHI 10 10 HM (
npousBogutens OAO «Ianollonumepy, Poccus);

- 50% HaHOTPYOOK TMOKCHIA THTAHA JUaMeTpoM 50 HM M JUTHHOM 5 MKM (IIPOU3BOAMTEI
Kronos International, I'epmanus).

VYKa3aHHBIH 3alUUTHBIN coi umeeT TonuHy 100 uM 1 6611 chopMupOBaH 3a cyeT
MEXAaHUYECKOIO HaTUpaHUA HOBCpXHOCTCﬁ KaHaBOK Ha IIOJIOBHHC HUX FJIY6PIHI)I, ITIOCJIC 4YECT0 o6pa3111>1
OyThUIOK OBLTH NOABEPXEHBI OTXUTY B reun 250°C B Teyennu 1 yaca.

[Iepea HayaIOM UCIIBITAHUM C MOMOIIBI0 CKAHUPYIOIIETO IEKTPOHHOTO MUKpOckomna JSM-
7001F (JEOL) nns kaxaoro obpasua Obl1a HOCTPOEHA KapTa paclpeieeHus MUKPOTPEIINH B
MOBEPXHOCTH KaHABOK. Bpljla onpezeneHa cyMMapHasi CpeiHAA JJIMHA MHUKPOTPEILMH Ha
MMOBEPXHOCTH OJHOM KaHAaBKH, KOTOpas cocTaBuia 68 MKM /1711 OJHOM KaHABKHU.

INepBbIME [T 0Opa3LOB TaHHOTO NpHUMepa ObLIH MPOBEACHBI UCITBITAHHUS Ha
COTPOTHUBIIEHUE YCHIIHIO CXKaTUsA OyTHUIOK NMPH BEPTUKAJILHOMN HAarpys3Ke, 10 ONMCAaHHOM BhILIE
cxeme. [locne npoBeneHus HCbITAaHUK 00pa3Libl BHOBB UCCIEIO0BAJIM C IIOMOIIBIO CKAHUPYIOLIETO
anekTpoHHOro Mukpockona JSM-7001F (JEOL). [Ins xaxgoro obpa3ua 6bu1a HOCTpOEHA KapTa
pacrpeiene s MUKPOTPEIIMH B IOBEPXHOCTH KaHABOK. bplla onpenenena cyMmmapHas CpenHsis

JUTMHA MHKPOTpPEILMH Ha TOBEPXHOCTH OJHOW KaHaBKH, KOTOPas COCTaBHIIA 68 MKM JJIsl OHOM
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KaHaBKH. HOBBIX MHKPOTpEIIMH Ha IOBEPXHOCTH KAaHABOK HE BBISBIECHO.

3areM ObLIM IPOBE/IEHBI UCIIBITAHUA Ha TEPMUYECKYIO CTOMKOCTD, 110 OITICAHHOH BHIIIIE
cxeme. Ilocne ucnpiTanuid 06pasiel ObUTH BHICYIIEHHI ITpH Temmeparype 18-22 °C u BHOBB
UCCIIEIOBAHbI C IOMONIBIO CKAHUPYIOUIETO 31eKTpOoHHOro Mukpockona JSM-7001F (JEOL). [lns
Ka)k7oro odpasia ObLi1a OCTPOEHA KapTa pacnpelesIeHHss MUKPOTPEIIHH B IOBEPXHOCTH KaHABOK.
Bruta onpenenena cymmapHas cpeiHas AJMHAa MHUKPOTPEIIMH Ha IOBEPXHOCTH OJHOH KaHABKH,
KOTOpas cocTaBHiia 68 MKM JUL1 O1HOM KaHaBKM. HOBBIX MUKpPOTpEILMH Ha IOBEPXHOCTH KaHABOK
HE BEISBJICHO.

IMpumep 2.

beuia wm3roroBnena Oyreuika, B komuuecTtBe 10 obpasuos, BMectumocTteio 0,7 nuTpa,
cofepKanias UUINHIPHYECKUN KOPIYC OMHUM CBOMM TOPLIOM CONPSDKEHHBIN C JHOM TOJILUMHON 6
MM, @ TIPOTHBOIONIOXHEIM TOPIOM COMPSKEHHBIA C BBITYKIBIMH TUICYHKAMHM, HMEIOUIMMH BBICOTY
26,6 MM U paguycC BBITYKJIOCTH HUX BHEIIHEH NMOBEPXHOCTHU 23 MM, KOTOpBI€ MO Ayre, UMEIOLIEH
pannyc BHELIHEH MOBEPXHOCTH 14 MM, CONMpPSKEHB! C LIMIMHAPUYECKOH TOPJIOBMHOH, UMEIOLLEH
paauyc 28 MM, OTKpPBITBIA TOpEL, KOTOPOH CHa0XE€H BEHUMKOM HOA IPOOKY, HMEIOUIEM BBICOTY 5,7
MM M JAHMaMeTp BHEIIHEH MoBepXHOCTH 31 MM. JIHO BBINOJIHEHO C LICHTPAIbHBIM YITTyOJICHUEM B
¢dbopMe yceueHHOM MUpaMHUAbI ¢ OONBIIMM AHAMETPOM 57,6 MM, BHICOTO#H 22,8 MM H YIJIOM HaKJIOHA
obpasymolen kK ocu kopryca 29°.

BHemHAs NOBEpXHOCTh BEPXHEH YaCTU KOPIyca HMEET NUaMETP BHEIIHEH HWIMHAPHIECKOH
MOBEPXHOCTH 77,3 MM M BBICOTY 66,5 MM.

BHenHsas moBepXHOCTh BEpXHEH YacTH KOpIlyca CONpPsHKEHA C BHEIIHEH IOBEPXHOCTBIO
HEHTPAIBHOM Y4acTH KopIyca, MMeoiei Beicoty 121,5 MM oCpencTBOM CTYIIEHYATOTO IIEPEX0/a C
YCTYTIOM.

BHemHsAa MoBepXHOCTh LIEHTPAIILHOM YacTH KOPITyca CONPsHKEHA C BHEIIHEHN IOBEPXHOCTHIO
HVDKHEH 4YacTH KOpIlyca IOCPEJCTBOM IOINEPEYHOIOo KONBIEBOIO pedpa >KECTKOCTH, MMEIOLIETO
MaKCHUMAJIbHBIN JuaMeTp 72,9 MM. [lonepeuHoe KonbIeBoe pedpo KECTKOCTH MMEET MONTYKPYIIIoe
CEYCHHE C TUAMETPOM 5,2 MM.

BHemHsAsM NOBEPXHOCTh HIHKHEN YacTH KOpITyca BHITOJIHEHA IIMIIMHIPHYECKOH C JHaMETpoOM
70 MM H conpsiKeHa ¢ JHOM ITOCPEACTBOM BBITYKJIOTO IIEPEX0/A C PaIHyCcoM 3 MM.

Ha BHemHe#d NOBEPXHOCTH UEHTPAIbHON dYacTH Kopiyca o00pa3oBaHBl BEPTHKAIBHO
OpPHEHTHPOBaHHbIE pedpa MKECTKOCTH B KoJIM4YecTBEe 36 MTYK, PaBHOMEPHO Da3MEIIECHHBIE IIO
NEPUMETPY BHEIUHEH MMOBEPXHOCTH IICHTPaJIbHOW uYacTH Kopnyca. Kaxnoe BepTHKanbHO
OPMEHTHPOBaHHOE PeOpPO KECTKOCTH MMEET B TOMEPEYHOM CEYEHHH (OpMY YaCTH OKPYKHOCTH
pagrycoM 3,5 MM, a MeXIy COCEOHUMH pebpaMu >KECTKOCTH OOpa3oBaHbl KAHABKH, TaK Xe

HUMEIOIIHME B MONEPEYHOM CEYCHHH (POPMY YaCTH OKPYKHOCTH PaJinyCcoM 2,5 MM, CONpPSKEHHOM ¢
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YacTsMH OKPY)KHOCTeH, 00pa3ylolluX yKa3aHHBIE coceqHue pedpa »kecTkocTH. [iyOmHa kakaoi
KaHaBKU cocraBiser 1 mm. [IpuyeM koprmyc mMeeT MHHUMANBHYIO TOJIIUMHY CTEHKH OyTBUIKH 3,5
MM B MecCTe€ TMPOXOXJACHHUS €ro paauyca uepe3 BeplIMHy KaHaBkH. OCH BepTHKAJIBHO
OPHUEHTHUPOBaHHBIX pedep >XECTKOCTH M KaHABOK IIapajuleibHbl OCH Kopllyca. BepxHue KOHIIBI
BEPTHKAJIHHO OPHEHTHPOBAHHBIX pebep JKECTKOCTH COEIWHEHBl C YCTYNOM, a HIDKHHE C
TIOTIEPEYHBIM KOJNBLEBBIM PEOPOM KECTKOCTH. JlHaMeTp OKPY)XKHOCTH ONMCAaHHON BOKPYI BEPIIMH
BEPTUKAIbHO OPHEHTHPOBAaHHBIX pedep HKECTKOCTH paBeH 68,4 MM.

B moBepXHOCTH KaHABOK, Ha MIOJIOBUHE UX [NTyOHHBI, BHITIOTHEHO MHOXECTBO 3aMOIHEHHBIX
YKa3aHHOM CMECBHIO TIIyXMX OTBEPCTHUH, THAMETP KaX10T0 U3 KOTOPBIX paBeH 70 MKM M IITyOMHOM
200 MKM, a MaKCUMAJIBHOE PACCTOSTHHE MEXAY OMKalIuMK oTBepCTHAMU cocTasinseT 700 MKM.

Ha 4acTu moBepXHOCTH KaHABOK, Ha IMyOuHy 0,5 MM, HAHECEH 3allUTHBIN CI0H U3 CMECH
COZIepIKALLCH:

- 70% mopoImKoOOpa3HOro MoIUTETPaPTOPITUICHA C pasMepoM HaHoqacTUll 10 10 HM (
npouspogutens OAO «I"anollonumepy, Poccus);

- 30% HaHOTPYOOK AHMOKCUAA TUTaHA AuamMeTpoM 60 HM U anuHoi 10 MxM (IpOHU3BOAUTEND
Kronos International, l'epmanus).

VKa3aHHBIH 3alUTHBIH co# uMmeeT Tonumuy 100 HM 1 6bU1 chOpMHpPOBaH 3a cHET
MEXaHHUYECKOTO HATUPAHUS OBEPXHOCTEH KaHABOK HA MOJIOBUHE UX ITIyOHHBI, IIOCIIE Yero 00pasLbl
OyTBUIOK OBUIH ITOABEPXKEHBI OTXUTY B neud 250°C B Teuenuu 1 gaca.

Iepea HavyaI0M HCTIBITAHUHA C TIOMOIIBE) CKAHUPYIOIIETO IEKTPOHHOr0 MUKpockona JSM-
7001F (JEOL) nna xaxknoro obpasiia Obliia MoCTpoeHa KapTa pacnpeaeieHus MUKPOTPEIUH B
MIOBEPXHOCTU KaHaBOK. Bplia onpeaenena cyMMapHasi Cpe/iHas JJIMHA MHUKPOTPEILMH Ha
MMOBEPXHOCTH OAHOHM KaHABKH, KOTOpasi cocTaBuia 97 MKM i1 OTHOU KaHaBKH.

[TepBBIMH U1 00pa3LOB JAHHOTO NpUMepa OBLTH MPOBEAECHBI UCIIBITAHUS Ha
COTIPOTHBIIEHHE YCUJIUIO CXaTHs OYTHUIOK MPU BEPTUKAIBHON HArpy3Ke, [0 ONMMCAHHOMN BBIIIE
cxeMe. [Tocne nmpoBeaeHNs UCIBITAHUN 00pa3Ibl BHOBD HCCIIEA0BANIM C IOMOIIBIO CKAHUPYIOLIETO
anekTpoHHOro Mukpockona JSM-7001F (JEOL). Ins kaxoro obpasiia Obliia IOCTPOEHAa KapTa
pacnpenesieHus MUKPOTPEIIUH B OBEPXHOCTH KaHABOK. bpljia ollpesiesieHa CyMMapHas CpeaHsist
JUIHHA MUKPOTPEIIXH HAa MOBEPXHOCTH OXHOM KaHaBKH, KOTOpas cocTaBuiIa 97 MKM 715 ONHOH
KaHaBKU. HOBBIX MHKPOTpEIIMH Ha NIOBEPXHOCTH KAHABOK HE BEISBIICHO.

3areM ObUTH MPOBEIEHBI MCIIBITAHUA HA TEPMUIECKYIO CTOMKOCTD, 110 ONIMCAHHOU BBIILE
cxeme. ITocne ucnbITaHuid 00pa3ipl ObUTK BEICYIIEHEI IpH TeMneparype 18-22 °C u BHOBb
HCCIIEN0BAHE] ¢ IIOMOIIBIO CKAaHUPYIOLLETO 31eKTpoHHOro Mukpockona JSSM-7001F (JEOL). Jins
Kaxaoro o6pasia Oplia MOCTpOeHa KapTa paclpee/ieHHs] MUKPOTPEIIMH B IOBEPXHOCTH KaHABOK.

Bela onpeienicHa cyMMapHas CpeIHssA [JUIMHA MUKPOTPEILMH Ha OBEPXHOCTH OJHOM KaHABKH,
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KOTOpas cocTaBiia 97 MKM 71 0fHO#M kaHaBkH. HOBBIX MUKPOTpPEIIHH HAa TOBEPXHOCTH KAHABOK
HE BBIABIICHO.

Ilpumep 3.

Bbeinma wusrorosnena OyThuika, B KkoamuyecTBe 10 oOpas3moB, BMecTHMOCTBIO 1 JHTp,
cozieprKanlas LMIMHIPUYECKUH KOPIYC OJHMM CBOUM TOPLIOM COIPSIKCHHBIA C JHOM TOJIIUHON 6
MM, a NIPOTHBOIOJIOKHBIM TOPLIOM COIPSDKEHHBIM C BHINYKJIBIMU IUIEYHKAMH, UMECIOIMIMMH BBICOTY
27,8 MM M paJuyC BBIIYKIOCTH MX BHEIIHEW MOBEPXHOCTH 26 MM, KOTOpBIE IO Jyre, MMEIOLICH
paauyc BHEIIHEH MOBEPXHOCTH 14 MM, CONpPSsDKEHB! C LWIMHIPUYECKOH TOPJIOBUHOM, MMEHOIEH
pagvyc 28 MM, OTKPBITBIH TOpEL] KOTOPOH CHa0XKEH BEHYMKOM 110/ MpOOKy, HMEoLIEM BBICOTY 5,7
MM H JUaMeTp BHEIIHEH MOoBEpXHOCTH 31 MM. JIHO BBIIIOJHEHO C IEHTPAIBHBIM YITyOJICHHEM B
¢dopme ycedeHHOI mupaMusl ¢ 6onbIUM quaMeTpoM 70 MM, BBICOTOH 22,9 MM M YIJIOM HAaKJIOHA
obpasyroiiei k ocu koprryca 29°.

BHenHAA MoBepXHOCTh BEPXHEH 9aCTU KOPIyca HMEET JUaMETP BHEIIHEH [MIIMHAPHIECKON
NOBEPXHOCTU 86 MM H BBICOTY 73,5 MM.

BHewmHsAs MOBEpXHOCTh BEPXHEH 4YacTH KOpMyca COIpSHKEHA C BHELIHEH MOBEPXHOCTHIO
LUECHTPAIILHON 4acTU KopIyca, UMeroliel BeicoTy 130 MM 1OCpeACTBOM CTYNEHYAToOro nepexona ¢
YCTYTIOM.

Brennas noBepxXHOCTh UEHTPAIBHOM YaCTH KOPITyca CONPSKEHA C BHEIIHEH TIOBEPXHOCTHIO
HIDKHEH 4YacTH KopIlyca IOCPEACTBOM IOMEPEYHOTrOo KOJBLEBOIO pedpa >KECTKOCTH, MMEIOUIETO
MakcHManbHbIl nuametrp 85 mM. IlomepeuHoe KonbHEBOE pedpO KECTKOCTH UMEET MOIYKpYITIoe
CEYECHHE C IUAMETPOM 5,7 MM.

BHenHssa NoBepXHOCTh HIKHEH YacTH KOPITyca BBIMOJIHEHA [IMIIMHAPHIECKOH C THaMETPOM
82 MM U conpsbKeHa ¢ JHOM IOCPEACTBOM BEIITYKJIOTO IEpeXoia C paiycoM 3 MM.

Ha BHemiHeil MOBEPXHOCTH LEHTPAIBHOH YacTH KOpIyca OOpa3OBaHBl BEPTHKAJILHO
OpPHEHTHpOBaHHbIE pebpa KECTKOCTH B KonuyecTBe 36 INTYK, paBHOMEPHO pa3MElIEHHbIE IO
NEPUMETPY BHEIIHEH IIOBEPXHOCTH IIEHTPAJbHOM vacTH Kopmyca. Kaxmoe BepTHKaJbHO
OPUEHTHPOBAaHHOE PEOPO KECTKOCTH MMEET B INONEPEYHOM CEUEHHM (GOpMY YacTH OKPYKHOCTH
pamuycoM 2,5 MM, a MEXAY COCEOHMMH peOpaMu >KECTKOCTH OOpa30BaHBI KaHaBKH, TaK e
HMEoIIHEe B MONEPEYHOM CeYeHUH (OpMY YacTH OKPYXKHOCTH paguycoM 3.5 MM, CONPSIKEHHOU ¢
YacTSAMHU OKPYXHOCTEH, 00pa3yIolHuX YKa3aHHBIE coceHHE pedpa >kecTKOCTH. Imybuna Kaxaon
KaHaBKH coctaBiseT 1,2 MM. [IpudeM Kopryc HMeeT MUHHMAbHYIO TONILHUHY CTEHKH OyThUIKH 3,5
MM B MeECTE€ IIPOXOXKAEHHsS €ro paamyca uyepe3 BepliMHy KaHaBkH. OcH BepTHKaIBbHO
OpPHEHTHPOBaHHEIX pebep JKECTKOCTH M KAaHAaBOK MapajUlelbHBI OCH KopIyca. BepxHue KOHIBI
BEPTUKATBHO OPHEHTHPOBAHHBIX pedep MKECTKOCTH COEOMHEHBI C YCTYNIOM, @ HMXKHHE C

MIOTICPEYHBIM KOJBLEBBIM PEOPOM KECTKOCTH. [lHaMeTp OKpPYKHOCTH ONHMCAHHOW BOKDPYT BEPILIHH
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BEPTHKAJIbHO OPUECHTHUPOBAHHBIX pedep XKeCTKOCTH paBeH 74,6 MM.

B noBepxHOCTH KaHaBOK, Ha IIOJIOBHHE HX ITyOHHBI, BHIIOJIHEHO MHOKECTBO 3aII0MHEHHBIX
YKa3aHHOM CMECBIO INTyXHX OTBEPCTHH, JUAMETP KKIOT0 U3 KOTOpsIX paBeH 100 MKM M mIyOHHOM
100 MxM, a MaKCHMAaJIbHOE PACCTOSHUE MEXTY OIIKARIIMMHU OTBEPCTHAMHE cocTaBiser 1000 MKM.

Ha 4acTu noBepXHOCTH KaHaBOK, Ha MyouHy 0,6 MM, HAHECEH 3alUTHBIN CII0M U3 CMECH
cozepIKallei:

- 35,7% nopomkoo6pa3HOro MOIUTETPadTOPITHICHA C Pa3MEPOM HaHOYACTHI[ 10 10 HM (
npounssonutens OAO «anollomumep», Poccus);

- 64,3% HaHOTPYOOK AMOKCHAA TUTaHA AHaMeTpoM 70 HM U JUTHHOM 15 MKM
(mpomnssoautens Kronos International, T'epmanms).

VKa3aHHBIA 3alUTHBINA cloi uMeeT TomuuHy 100 HM ¥ 6bLT chOpPMHPOBaH 3a CYET
MEXaHHYECKOr0 HaTUPAHMsI IIOBEPXHOCTEN KAHABOK HA MOJIOBUHE HX DIIYOUHBI, ITOCIIE 4ero o0pasisl
OyTBUIOK ObLIM NOABEPXkKEHB! OTXHUry B nieun 250°C B Teuenuu 1 yaca.

ITepen Ha4anOM HCHILITAHUH C MOMOILBIO CKAHHPYIOLIETO YICKTPOHHOTO MUKpOCKona JSM-
7001F (JEOL) ans xaxmoro o6pasia 6bu1a MOCTPOSHA KapTa paclpee/ieHrsi MUKPOTPCILMH B
NIOBCPXHOCTH KAaHABOK. Bplla onpeneneHa cyMMapHas CpeiHss JJIMHA MHKPOTPEUIMH Ha
TTOBEPXHOCTH OJTHON KaHABKHU, KOTOpast cocTaBuiia 124 MKM I OJHOM KaHABKH.

IMepBoiMu 171 00pa3LI0B JaHHOTO MpUMepa ObLIH MPOBEAEHB! MCIILITAHKUS Ha
COIPOTUBIICHHE YCHIIMIO CKaTUA OyTBUIOK NPH BEPTHUKAIBLHOM HAarpy3Ke, 10 OIMCAHHOMN BEHILIE
cxeme. Ilocne npoBeeHUs UCIIBITaHUH 06pa31bl BHOBb MCCIIEN0BAIH C TIOMOIIbI0 CKAHHPYIOILENO
31eKTpoHHOro Mukpockona JSM-7001F (JEOL). ins xaxoro o6pasiia 6blia MOCTpoeHa KapTa
pacrpeneneHns MUKPOTPEIIHH B IOBEPXHOCTH KaHaBOK. Bblla onpeneneHa cyMMapHas cpeaHsis
JUITMHA MHKPOTPEIIHMH Ha IIOBEPXHOCTH OJHOM KaHABKH, KOTOpas COCTaBmiIa 124 MKM 1jis OHOM
KaHaBKH. HOBBIX MHKPOTpELIMH Ha NOBEPXHOCTH KAHABOK HE BBIABIIEHO.

3areM O6BUIM [IPOBEICHBI HCIIBITAHUS HA TEPMHYECKYIO CTOMKOCTD, 110 OIIMCAHHOM BHILIE
cxeme. [Tocne nenbiTanmii 06pa3is! ObUTH BEICYIICHBI OpH TeMiteparype 18-22 °C u BHOBbL
HCCIIEI0BAHEI ¢ IIOMOIIBIO CKaHUPYIOLIETO MIEKTpoHHOro Mukpockoma JSM-7001F (JEOL). dns
Kaxz7oro obpasia Obla MOCTPOEHA KapTa pacnpe/ie/ieHHs MUKPOTPENIHH B TOBEPXHOCTH KAHABOK.
brina onpenenena cymmapHasi CpeHss AJMHA MUKPOTPEIIUH Ha IIOBEPXHOCTH OJHOM KaHABKH,
KoTopas cocTaBuiaa 124 MkM a7 o1HOM KaHaBKU. HOBBIX MUKPOTpPEIHH Ha MOBEPXHOCTH KaHABOK
HE BBIABJICHO.

IIpumep 4.

Beina wm3roroBneHa OyTeuika, B kommdectBe 10 oOpasmoB, BMectuMocThio 0,5 JHTPa,
coziep)Kailas LIHIHMHAPHIECKUNH KOPIYC OJHUM CBOMM TOPLIOM COINPSDKEHHBIN C THOM TOJIIMHOH 6

MM, a TPOTHBONOJIOXXHBIM TOPIIOM COHpH)KCHHI:Iﬁ C BBINYKJIBIMH IJIICYHUKAMH, HMCHOIOUMH BBICOTY
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23,9 MM ¥ pamMyc BBITYKJIOCTH MX BHEIIHEH MOBEPXHOCTH 20 MM, KOTOpHIE IO Jyre, MMEIOMIEit
pazuyc BHELIHEH MOBEPXHOCTH 13,7 MM, CONPSKEHBI C IMIMHAPUYECKOH TOPIOBUHOMN, UMEIOIIEH
pazuyc 28 MM, OTKDBITBIH TOpEL] KOTOPOH CHabXKeH BEHYMKOM 110/ IPOOKY, HMEIOIIEM BHICOTY 5,7
MM H [HaMeTp BHEUIHEH MOBEPXHOCTH 31 MM. JIHO BBINONHEHO C LEHTPAIBHBIM YIIyONeHHEM B
(opme yceueHHON MUpaMuIBL ¢ GONBIINM AHamMeTpoM 51,8 MM, BBICOTOM 20,5 MM M YITIOM HaKIOHA
obpasyromieii k ocu kopmyca 29°.

BHew s NOBEPXHOCT BEPXHEH 9acTH KOpIIyca HMeeT JUaMeTpP BHELIHEH [MIMHAPHIECKOH
MOBEPXHOCTH 65,1 MM H BbicOTy 58,2 MM.

BHewHss MOBEPXHOCTh BEPXHEH YacTH KOPIyca CONPSDKEHA C BHEMIHEH IMOBEPXHOCTHIO
LEHTPATbHOH YaCTH KOPILyCa, HMeEIoIIeH BbICOTY 109,2 MM MOCPEACTBOM CTYIIEHYATOTO MEPEX0a C
YCTYIIOM. '

BHeIIHsA TOBEPXHOCTH LICHTPATBHOMN YaCTH KOPITyCa CONPSIKEHA C BHEIIHEH TOBEPXHOCTBHIO
HIDKHEH YacTH KOpIyca IOCPEICTBOM IOIIEPEYHOr0 KOJNBLEBOrO pedpa >KECTKOCTH, MMEIOIEro
MaKCUMaIbHBIH auametp 65,6 mm. [Tonepeynoe KonbLeBOE PeGPO KECTKOCTH MMEET MOTYKPYIIOe
CCYCHHE C AUaMETPOM 4,5 MMm.

BHEIIHSAS NOBEPXHOCTh HUXKHEH YaCTH KOPIIyca BBIIOIHEHA LIMIMHAPUYECKOH ¢ THAMETPOM
62,9 MM ¥ compskeHa ¢ JHOM MOCPEACTBOM BHIILYKIJIOTO TIEPEXOAA C PATHYCOM 3 MM.

Ha BHewHe#d TmOBEPXHOCTH IEHTPANBHOM YacTH KOpIyca oOpa3soBaHbl BEPTHKAIBHO
OpHEHTHPOBaHHbIE pebpa KECTKOCTH B KOJNMYECTBE 36 WITYK, PAaBHOMEPHO pa3MEIIEHHBIE IO
MEPUMETPY BHEIIHEH IMOBEPXHOCTH LEHTPAJbHOW dYacTH Kopmyca. Kakaoe BepTHKAIbHO
OPHEHTHPOBaHHOE PeOPO KECTKOCTH MMEET B IONEPEYHOM CeYeHHH (HOPMY HacTH OKPY>KHOCTH
pamycoM 3 MM, a MeXIY COCEIHHMH pebpaMu KECTKOCTH 00pa30BaHbl KAHABKH, TaK K€ UMEIOIIHE
B IIOIICPEYHOM CeYeHMH (POpMY HacTH OKDPYKHOCTH PaguyCcoM 3 MM, CONPSIKEHHOH C HacTAMH
OKPY)KHOCTEH, 00pa3ylolluX yKa3saHHbIE COCeAHHME pebpa KeCTKOCTH. [TyGHHAa KaKmoil KaHaBKH
cocraBisieT 0,9 mMM. OcCH BEpPTHUKATBHO OpPHEHTHPOBAHHBIX pebep KECTKOCTH M KaHABOK
napanjejabHbl OCH Kopmyca. [Ipyuem kopiyc MMeeT MHHUMAIBHYIO TOJIMHHY CTEHKH OyTBUIKH 3,5
MM B MECTC NPOXOKACHHs €ro paJnyca 4Yepe3 BEpIINHY KaHaBKU. BepXHHe KOHIIbI BEPTHKANbHO
OPMEHTHPOBAaHHEIX pedep KECTKOCTH COCAUHEHBI C YCTYIIOM, a HHXKHHE C TIONEPEYHBIM KObLICBEIM
pebpom skecTkocTH. JlHaMeTp OKDYXHOCTH OIMCaHHOW BOKPYT BEPIIHH BEPTHKAIBHO
OPHEHTHPOBaHHLIX pedep KEeCTKOCTH paBeH 61,6 MM.

B moBepXHOCTH KaHABOK, Ha ITOJIOBHHE HX [yOHHBI, BHIOJIHEHO MHOYKECTBO 3alOTHEHHBIX
YKa3aHHO#M CMECBIO IIyXHUX OTBEPCTHH, THaMeTp Ka)KAOTr0 U3 KOTOPBIX paBeH 100 MkM u m1yOHHOM
300 MKM, a MAKCUMAJIbHOE PACCTOSTHHE MEXAY ONMKAHIIMMHI OTBEPCTHAMH cocTaBisier 1000 MiM.

Ha yacTti moBepXHOCTH KaHAaBOK, Ha NTyOuny 0,45 MM, HaHECEH 3aIMTHBIN CIOH U3 CMECH

coAepKaIei:
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- 50% mopouikooGpa3Horo noauTeTpad TOPITHIIEHA C pazmMepoM HaHoYacTHI 10 10 HM (
npoussoautens OAO «["anollomumep», Poccus);

- 50% nanoTpy6OK AMOKCHAA THTaHA AaMeTpoM 70 HM H IMHOU 15 MKM (IpOM3BOANTEND
Kronos International, I'epmanus).

Yka3aHHBIH 3alMTHEIA c0# uMeeT TonmuHy 100 HM U 65UT cHOpMUPOBaH 3a CUeT
MEXaHHYECKOTO HAaTUPaHMs TIOBEPXHOCTEN KaHABOK Ha MOJIOBUHE UX IIyOHMHBI, IIOCIIE Y€ro 00pasibl
OyTBUIOK OBIIIM IOABEpKEHB! OTXKHUry B meuu 250°C B Tedenun 1 yaca.

Tlepen HayanoM MCTIBITaHHH € MOMOIIBIO CKAHUPYIOIIETO IEKTPOHHOTO MUKpPOCKoTa JSM-
7001F (JEOL) nna kaxaoro o6pasua 6bi1a MOCTpOEHa KapTa pacrpeieseHuss MAKPOTPEIIMH B
TIOBEPXHOCTH KaHABOK. bplia onpezenena cyMMapHas CpeiHaAs [UTHHA MHUKPOTPEILHH Ha
IIOBEPXHOCTH OHOM KaHaBKH, KOTOPasi COCTaBHJIa 74 MKM JJIsi OMHOM KaHABKH.

ITepBeiMu 17151 06pa3LOB JAHHOTO NMpUMeEpa OBUIH MPOBEIEHBI HCTILITAHUS HA
COIPOTUBIICHUE YCHIIHIO CHKATHs OyTBUIOK MPH BEPTHUKAIBHOM HAarpy3Ke, 10 ONMCAHHOMN BHIIIE
cxeme. [locne nposenenus ucnbITanuii 06pasLbl BHOBb HCCIEJ0BANH C IIOMOLIBIO CKAHHUPYIOLIETO
3IEKTPOHHOro Mukpockona JSM-7001F (JEOL). Ins kaxzaoro o6pa3ua 6suia mocTpoeHa Kapra
pacnpeaeneH!s MUKPOTPEIIKH B IIOBEPXHOCTH KaHABOK. bblna onpeneneHa cymMmmapHas cpeHsis
JUIMHA MUKPOTPCIIUH Ha MMOBEPXHOCTH OJHON KaHABKH, KOTOpasi COCTaBUIIA 74 MKM JyIs OMHOM
KaHaBKH. HOBBIX MHKpOTpEIIUMH Ha MOBEPXHOCTH KAHABOK HE BBHIABJIECHO.

3areM ObLIH NPOBEAEHBI UCTIBITAHHS HA TEPMUYECKYIO CTOMKOCTD, 110 OMMCAHHOM BBIIIIE
cxeMe. Ilocne ucnbiTanuii 06pa3upl ObUTH BHICYIIEHBI TIPH Temmeparype 18-22 °C 1 BHOBb
UCCIIEIOBAHBI C MOMOIIbIO CKAHMPYIOLIETO NEKTPOHHOT0 MUKpockona JSM-7001F (JEOL). [Insa
Kax0ro o6pasua Obl1a MOCTPOEHA KapTa pacrpe/ie/ieHusi MUKPOTPELIHH B IOBEPXHOCTH KaHABOK.
bbuta onpesieneHa cyMMapHas CpeJHAA JUIMHA MHKPOTPEIIXH Ha TOBEPXHOCTH OJHOM KaHaBKH,
KOTOpas cocTaBuia 74 MKM JJ1s OAHOHM KaHaBKH. HOBBIX MHKPOTpEIIMH HA MOBEPXHOCTH KAHABOK
HE BBISABIIEHO.

Kax cnenyer U3 NpuBeCHHBIX BBILIE PUMEPOB, 3asABIEHHAsA OYThHUIKA, II0 CBOUM
MEXaHHYECKHM CBOMCTBaM, MOJTHOCTBIO cooTBeTCTBYeT TpeboBanusam 'OCT 32131-2013 u TOCT
13903-2016 1 MOeT HCIIONB30BaThCs G€3 YIPOUHAIOUIErO TOKPHITHS, YTO ABIISETCS HeoxcnnaHﬁHM
TEXHUYECKHM PE3YIIETaTOM.

Taxum o6pa3oMm, 3a CYET TOTO, YTO B 3aABICHHOM OYTHUIKE HA YaCTH IIOBEPXHOCTH
YIOMSHYTEIX KaHAaBOK, Ha IIOJIOBHHY HX ITyOMHBI, HAHECEH 3aIUTHBIN CJIOH, HMEIOLIMI TONLIUHY
100 mMxM, M3 cMecH TTOHTETPadTOPITUIICHA ¥ HAHOTPYOOK JHOKCHIA TUTaHa quaMeTpom 50 — 70
HM H JUIMHOM OT 5 10 15 MKM, IpH 3TOM YNOMSAHYTasi CMECh Pa3MEILECHA B MOJIOCTIAX MUKPOTPELINH
00pa30BaHHBIX B MECTAaX HAHECEHUS YIOMSAHYTOTO CIIOSl, KPOME TOTO, B MOBEPXHOCTH KAHABOK, HA

MIOJIOBUHE UX ITyOUHBI, BBIITOJHEHO MHOXXECTBO 3aMOJIHCHHBIX YKa3aHHOM CMECHIO TIIyXHX
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OTBEPCTHM, TUAMETP KaXJI0Tro U3 KOTOpHIX paBeH 50100 MKM B OTHOCHUTCA K €ro miyouHe Kak 1 k
1-5, a MakcHMaIbHOE PaCCTOSHHE MEXTy ONMDKaHIIMMH OTBEPCTHAMH COCTABIAET JECATH MX
JTHaMETPOB, TIPH 3TOM COJEPKAHUE YIIOMIHYTBIX HAHOTPYOOK B YIIOMAHYTOH CMECH BBHIOHpAeTcs B
COOTBETCTBHH CO CieAyromen 3aBucuMocThio (R1/2R2)x100%, ynmydineHbl MEXaHHUECKHE
XapaKTEPHCTHUK OyTBIIKH, a MMEHHO - YCTPaHEHa BO3MOXXHOCTh YBEJITHUCHHS PA3MEPOB MMEIOLIUXCA
B KaHAaBKaX MEXY BEPTHKAIbHO OPHEHTUPOBAHHBIMH PeOpaMH KECTKOCTH MUKPOTPELIMH IIPH
BO3JIEHCTBUH Ha OYTBUIKY YCUITHEM CKATHA B HAIpaBJICHUHU BEPTUKAIBHOW OCH KOpIIyca
cocrasystomuM 8000 H u nepenazom Temmneparyp, cocrasisiromeM 75°C, a Takke ycTpaHeHa

BO3MOXHOCTb 00pa30BaHMUs HOBBIX MUKPOTPEIIHH.
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OOPMVIIA U3OBPETEHU A

byThUIKa, BEIOJHEHHASA M3 CTEKJIa H COepIKaIasl UTHHAPHYECKHI KOPITYC OJHHM CBOUM
TOPIIOM COMNPSKEHHBIN C JTHOM, 2 IIPOTHBOIONOXKHBIM TOPLIOM CONPSDKEHHBIN C PaIHyCHO
BBIITYKJIBIMH [JICYNKaMH, KOTOPBIE PaJHyCHO CONPSDKEHBI C MIUIMHAPHYECKO# rOPJIOBHHOM,
OTKPBITEIH TOPELl KOTOpOH CHaOKEH BEHYMKOM IO NMPOOKY, IPH 3TOM

Ha BHELIHEH MMOBEPXHOCTH LIEHTPAIbHOR YacTH Kopiyca 00pa30BaHbl BEPTHKAILHO
OPHUEHTHPOBAHHBIE PEOPa JKECTKOCTH, PABHOMEPHO pa3MeLIeHHbIE I10 IEPUMETPY BHEIIHEH
HOBEPXHOCTH UEHTPAILHON YaCTH KOPITyca, Ka)J10€ BEPTHKAIIbHO OPUEHTHPOBAHHOE PeOpO
)KECTKOCTH UMEET B IIONIEPEIHOM CE€UeHHUH HOPMY HacTH OKPYKHOCTH paguycom R1, a mexay
COCEHMMH peOpaMH XKECTKOCTH 00pa30BaHBI KAHABKH, TAK K€ HMEIOIHE B [TOTIEPEYHOM CEYCHUU
¢bopmy yacTH OKpPYXKHOCTH pannycoM R2, conpspkeHHO# ¢ YacTsaMu OKpYKHOCTEH, 00pasyrolux
yKa3aHHbIe COCEIHHE PeOpa KECTKOCTH, 2 OCH BEPTHKAILHO OPHEHTHPOBAHHBIX PEOEP KECTKOCTH
KaHaBOK NapaJuleNbHbl OCH KOPITyCa, KpOMe TOTO,

BHELIHSAS MOBEPXHOCTh BEPXHEH YaCTH KOPIYCa BHITOIHEHA IIIAJIKOM U COMPSIKEHA ¢
BHCILHEH MMOBEPXHOCTBIO IIEHTPAILHOM YaCTH KOPILyca MOCPEACTBOM CTYIEHYATOrO MEPEXO/A, C
YCTYIIOM KOTOPOT'O CO€AMHEHBI BEDXHHE KOHIIbI YTIOMSAHYTHIX BEPTHKAJIbHO OPHEHTHPOBAHHBIX
pebep KEeCTKOCTH, KpOME TOTO,

BHEILIHAS [MOBEPXHOCTh HIKHEHM YaCTH KOpITyca BHIMOJHEHA IIAJIKOM, a B MECTE €€
CONpSDKEHHs C BHEINHEH MOBEPXHOCTHIO LEHTPATBHOM YacTH KOPIIyca BHIIOIHEHO MONEPETHOE
KOJIBLEBOE PEOPO )KECTKOCTH, C KOTOPBIM COSTMHEHBI HIXKHUE KOHIB! YIIOMAHYTBIX BEPTHKATBHO
OPHEHTHPOBAHHBIX pebep, Ha YACTH MOBEPXHOCTH YIIOMSHYTHIX KAHABOK, Ha MOJIOBUHY HX
TIIIyOWHBI, HAHECEH 3aIUTHHIN CIIOH, UMeroIHii TommuHy 100 MKM, U3 cMecH
NOJIUTETPaQTOPITHIIEHA H HAHOTPYOOK THOKCH/IA THTaHa quameTpoM S50 — 70 HM ¥ JUIHHOM OT 5 10
15 MxMm, ipu 3TOM

YIIOMAHYTas1 CMECh pa3MeEIlIeHa B MOJIOCTAX MHUKPOTPEIIHH 00pa30BaHHBIX B MECTAX
HaHECEHUS YIMOMSHYTOTO CIIOs, KpOME TOrO,

B [TOBEPXHOCTH KaHABOK, HA ITOJIOBUHE UX ITTYOHHBI, BBIMOJHEHO MHOXKECTBO 3aIl0JHEHHBIX
YKa3aHHOH CMECBIO ITIyXHX OTBEPCTHUH, THAMETP KaKIOT0 M3 KOTOPEIX paBeH 50100 MKM 1
OTHOCHTCA K ero IryOuse Kak 1 k 1-5, a MakcHuMaJIbHOE pacCTOSIHHE MEXLY OmKaMIIMMU
OTBEPCTUSAMH COCTABJIET JECATh UX AUAMETPOB, IIPH 3TOM

COZIEpXKaHHE YIIOMSHYTBIX HAHOTPYOOK B YIIOMSIHYTOW CMECH BBIOMPAETCS B COOTBETCTBUH

co cienyrouieit 3aBucumocteio (R1/2R2)x100%.
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OTYET O NATEHTHOM IIOUCKE  ({lomep eBpasufickoii saseki:

(crarpa 15(3) EATIK u npasuno 42 IlateHTHO! HHCTPYKUMH K

EATIK) 202000249

A. KTACCUOHUKAITHA IMTPEIMETA U30BPETEHISL:
B65D 1/02 (2006.01)

B65D 1/44 (2006.01)

B65D 23/08 (2006.01)

B82Y 30/00 (2006.01)

CornacHo MexayHapoaHoii natentHoi knaccuukaunu (MIIK)

5. OBJIACTD ITOMCKA:

TIpocMoTpeHHas HoKyMeHTaum (cucreMa kinaccuukauuu U unaekcsl MIIK)
B65D 1/00-1/48, 23/00-23/16, B82Y 30/00

3HeKTp0HHa§l baza JAAHHBIX, HCIIO/IL30BABLIAACA NPHU MTOUCKE (Ha33auue 6assl H, €CJ/IH, BO3MOXHO, UCIIOJIb3YEMbIC IMOUCKOBBIC ’I‘CpMHHH)

B. IOKYMEHTBI, CYUTAIOIIMECS PEJIEBAHTHBIMU

Kareropusa* CchlIKH Ha JIOKYMEHTbI C YKa3aHHeM, I/ie TO BO3MOXHO, PEJIeBaHTHBIX YacTel OrHocuTcs K yHKTY Ne
A CN 210000773 U (JIANGSU JINGRUI GLASS CO LTD) 31.01.2020 1
A CN 107698816 A (DAI XUELIANG) 16.02.2018 1
A CN 202541948 U (ICHIMORE BEVERAGE (SHANGHAI) CO., LTD) 21.11.2012 1
A CN 211281906 U (GUANGZHOU YIJING GLASS CO LTD) 18.08.2020 1
A CN 2468917 Y (YANG YANYAN) 02.01.2002 1

U TOCAEAYIOIIHE NOKYMCHTHI YKa3aHbl B IPOJOJDKCHHH

«T» - Gonee no3auUi AOKYMEHT, ONyGIMKOBAaHHbI NOC/E AATH IPHOPHTETA U
* Oco6ble KaTeropuu CChUIOYHBIX 10KYMEHTOB: Aoky > ony prop

(«A» - IOKYMEHT, OpeAeNsIowHii o6l ypoBeHb TEXHHKH TIPHBCACHHAIA A NOHUMAHNA u3operenus

(D - HOKYMEHT, NPHBE/ICHHEIH B eBpasuiicKol 3asBke «X» - IOKYMEHT, WMeroLuii HauGonee GU3KOE OTHOLICHHKE K TIPEAMETY I0MCKa,

«E» - Gonee paHHKH IOKyMEHT, HO ONyGNMKOBARHBI Ha ATy NOXa4H nopovauuii HOBH3HY HJIH H306peETaTeNbCKII YPOBEHD, B3ATHIN B OTAENBHO-

eBpasHiiCKOM 3aBKH MIH NOCHIE Hee cTH o

<O» - HOKYMEHT, OTHOCALLIIHCS K YCTHOMY PACKPBITHIO, SKCTIOHHPO- «Y» - IOKYMEHT, uMeroLumii HauGonee GH3Koe OTHOLICHHE K NIPEAMETY IOHCKA,
BAHMIO U T4 nopoyauui H306peTaTensCKkuii YpoBEHb B COYETAHHHU C APYTUMH AOKYMEH-

"P" - nokyment, omyGnnMKOBaHHBIH 10 XATHI NOIA4M €BPA3UICKOH TaM TOF Xe KaTeropuH

3aABKH, HO TOCJIE AATH! HCNPALUMBAEMOro NPHOPHTETA" &» - IOKYMEHT, ABNAIOLIHFCA NATEHTOM-HANOrOM
s .
«L» - JJOKYMEHT, IPHBEAACHHBIN B JPYTUX LENAX

Jlata npoenenus narentnoro noncka: 14/04/2021

: AckymonT NOANMCIH
INBUTPOHISOE ROANWCHAD
Coomgmean. 1602592177464

VYnonHOMOYEHHOE JIHLIO: Beanmaei CN=PoroxmH
Havanenuk YnpasineHHs 3KCIIEPTH3bI Atdcvewweners 13.10.2020-13.10.2021 JLIO. Poroxun
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