202090473 A2

(19) EBpa3unckoe 2 202090473 13 A2
naTeHTHoOe
BeAOMCTBO
(120 OMUCAHUE U30BPETEHUS K EBPASUICKOM 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. B2I1D 22/28 (2006.01)
2020.06.30
(22) [ata nonaum 3aaBku
2014.10.23
(54) CHOCOb U3IrOTOBJIEHUA ®OPMOBAHHOTI'O MATEPUAJIA U METAJJINYECKUNA
JIMCT C OBPABOTAHHOM MOBEPXHOCTBIO, HCIOJIB3YEMBIN B JAHHOM
CIIOCOBE
(31) 2013-260072 (72) Waobperatens:
(32) 2013.12.17 Hakamypa Haopymu, SAmamoro FOnaii,
(33) Jp Kypo63 /I310u (JP)
(62) 201690852;2014.10.23 (T4) npencrasnrens:
(71) 3assurens: Huosa MLH. (RU)
HMCCHH CTWJI KO., JITI. (JP) o
(57) Upennoxennpii cnocod HM3roTOBIEHMA (POPMOBAHHOTO Marepuana BKIIOYAET dTan (opMHpOBaHHs

BBIITYKJIOTO ()OPMOBAaHHOTO Y4YacTKa IIOCPEICTBOM OCYILECTBJCHUS MO MEHbIIEH Mepe OIHOro
(hOpMOBOUYHOTO TpOLIECCa B OTHOIIEHHH METAIIIMYECKOTO JINCTA C 00pabOTaHHOI MMOBEPXHOCTHIO U 3Tall
OCYIIECTBICHUS BBITSKKH C YTOHCHHEM (POPMOBAHHOTO YYacTKa IPH ITOMOLIM (OPMBI JUIS BBITSKKH
nocie popMupoBaHus GOpMOBaHHOTO ydacTka. Dopma ajist BEITSHKKU CONEPIKUT MTyaHCOH, BCTABIISAEMBbIi
B (popMOBaHHBIN y4acTOK, W MAaTpHIly, MMEIOUIYI0 IIPUEMHOE OTBEPCTHE, B KOTOPOE BIABIHMBAIOT
(hOpMOBaHHBIN YJaCTOK BMECTE C IIyaHCOHOM. BHyTpeHHss nepudepryeckas MoBepXHOCTh IPHEMHOTO
OTBEPCTHUS TIPOXOAUT HENapauleIbHO HAPY>KHOH nepruepruuecKoil MOBEPXHOCTH IyaHCOHA M OCHAIlleHa
3a30pOM, COOTBETCTBYIOIIMM HEPaBHOMEPHOMY pAaCIpPENEICHUIO TOJIIMHBI JIMCTA, B HAIPaBICHUH
B/IaBJINBaHUS, (DOPMOBAHHOTO Yy4YacTKa JIO BBITSDKKM OTHOCHTENBHO Hapy)XHOH mepHudeprudecKoit
MOBEPXHOCTH JIsl 00ECHEeYeHUs] TOCTOSIHHOW BEJMYWHBI BBITSDKKH, TPUMEHsIeMOH K ()OPMOBAaHHOMY
Y4YacTKy B HalpaBJICHUY BAABIMBAHU.
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CIIOCOB U3T'OTOBJIEHHUA ®OPMOBAHHOI'O MATEPHAJIA "
METAJITMYECKUH JUCT C OGPABOTAHHOM IOBEPXHOCTBIO,
HCIOJIB3YEMBIA B JAHHOM CIIOCOBE

OBJIACTh TEXHUKU, K KOTOPOH OTHOCHUTCS U30BEPETEHUE

[0001]

Hacrosiee u3o0peTeHre OTHOCUTCS K CHOCOOy HM3roTOBIEHHsT (HOPMOBAHHOIO
Marcpuajia, B KOTOpOM Ha (bOpMOBaHHOM Y4aCTKE BBIIIOJHAOT BBITSAXKKY C YTOHCHUEM, U K

METAJUIMYECKOMY JIUCTY ¢ 00pabOTaHHON MOBEPXHOCTHIO, HCIOIB3YEMOMY B JAHHOM CIIOCO0E.

CBEJIEHVA O ITPEJINECTBYIOIIEM YPOBHE TEXHUKU

[0002]

Boimykibiii (pOpMOBaHHBIA y4acTOK OOBIYHO (POPMHUPYIOT MOCPENCTBOM BBINOTHEHUS
IpoLecca BbIAABIMBAHMS, TAKOINO KaK BBITSDKKA, HCIHOMAB3Yysl METAUIMYECKUH JIUCT C
00paboTaHHOI MOBEPXHOCTHIO, TAKOW KaK CTAJIbHON JIUCT C MOKPBITHEM, B KA9€CTBE 3arOTOBKHU.
Korma popmoBaHHBIN yuacTok TpeOyeT 0COOEHHO BBICOKOW CTETICHH pa3MEpHON TOYHOCTH, TO Ha
(OPMOBaHHOM yYacTKE BBINONHAT BBITSDKKY C YTOHEHHEM Iociie ero (pOpMHPOBAHHUSL
BeiTspkka mpencraBnsier coboif croco0d 00paboTKH, 3aKIIIOUAIOLIMICS B YCTAaHOBKE MEXKAY
IyaHCOHOM M MaTpHIel Oosee y3koro 3a3opa, 4eM TOJIIUHA JICTa (POPMOBAHHOIO y4dacTKa 10
BBITSDKKH, M BBITSDKKE ITOBEPXHOCTH JIMCTA (DOPMOBAHHOIO y4acTKa IPH MOMOIIYU IyaHCOHA U
MaTpHLbI C TeM, YTOOBI TOJILIMHA JIUCTA (POPMOBAHHOTO Y4aCTKa COOTBETCTBOBAJIA 3a30PY MEKAY
IIyaHCOHOM U MaTpULIEH.

[0003]

Kon¢urypanusi, onucaHHas B NMAaTEHTHOM NOOKyMeHTe | WM T.J., TIOKa3aHHAas HUXKE,
HANpUMep, MOXKET OBITh HCIOJNb30BaHA B Ka4eCTBE (DOPMBI, MPUMEHSEMOHW INPH BBITSDKKE C
yTOHeHHeM. B wacTHOCTH, TpamuUHMOHHas (opMa BKJIFOYAET MyaHCOH M Martpuly. IlyaHCOH
npencTaBiIsieT OO0 KOJIOHHOOOPA3HBIN 3JIEMEHT, KOTOPBIH UMEeT HaPY)KHYIO NepupepuiiHyo
MOBEPXHOCTb, MPOXOMSALIYI0 NPSIMOJMHENHO MAapajuleIbHO HANpAaBICHUIO BIABIMBAaHUSA B
NPUEMHOE OTBEPCTHE, U KOTOPBIA BCTABIsieTCS B (DOPMOBAHHBINA y4acTOK. Marpuua conep KUt
NPUEMHOE OTBEPCTHE, B KOTOpOoe (POPMOBAHHBINA Y4YaCTOK BIABIMBAIOT BMECTE C IYaHCOHOM.
IIpuemMHOE OTBEpCTHE UMEET YUACTOK 3aIJIEUHKA, PACIIOIOXKEHHBIM HA HAPY>KHOW KPOMKE BXOJa
MIPUEMHOTO OTBEPCTUSI U 0OpPA30BAHHBIA KPHUBOJIMHEHHOW MOBEPXHOCTHIO, HMEIOIIEH 3aJaHHBIN
pamuyc KpPHBH3HBL, M BHYTPeHHeH mepudpepudeckoll  MOBEPXHOCTBIO,  MPOXOISIIEH
NPsIMOJIMHEWHO OT KOHLA pajgudyca ydacTKa 3aljieddka IapaJyleJIbHO  HAIPaBJICHUIO

BAABJIMBAHUsI. Korma ¢opmoBaHHBI y4YacTOK BAABIMBAIOT B IPHEMHOE OTBEPCTHE,
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MOBEPXHOCTh JIUCTA (POPMOBAHHOTO YYaCTKA BBITTMBAETCS YYACTKOM 3aIlJIEYMKa TaKUM
o0pa3oM, 4YTO TOJIIMHA IOCTENIEHHO YMEHbINAETCS A0 IIUPUHBI 3a30pa MEXIy Hapy>KHOH
nepudepruIeckoil MOBEPXHOCTBIO IyaHCOHA M BHYTpPEHHeW mnepudepudeckoll MOBEPXHOCTHIO

MMPUEMHOI'O OTBEPCTHUA.

Ilepedensb ccblIOK
ITarenTHas nuTeparypa

[0004]

SnoHckast onyOarKoBaHHAs 3asiBKa Ha nzobperenue H5-50151.

CYIIHOCTDH U3OBPETEHHM A

[0005]

Tonmmuaa nucra (OPMOBAHHOTO y4YacTKa IO BBITSDKKH SIBJISIETCSI HEPABHOMEPHOW B
HANpaBlieHNH BAABIMBAaHUA. bojee KOHKpPETHO, TONIIMHA JIHCTa 3aaHell 4acTh (OPMOBAHHOTO
yyacTKa B HANpaBJIEHUH BJABIMBAHUS YacTO OKa3blBaeTCsl OOJblIe, 4YeM TOJNIIHMHA JIHCTa
nepenHero KoHna (opMoBaHHOTO y4actka. IIpuumHA, MO KOTOPOHM 3aaHAS YacThb TOJIIIE
nepenHel, 3aKIIFoYaeTcss B TOM, 4TO NpH (HOpMUPOBAHMK (POPMOBAHHOTO Y4acTKa MEPEeNHss
94aCTh PACTATUBAETCS B OONBIIEH CTETIEHH, YeM 3aHSISL.

[0006]

B omnucanHON BBIIE TPagULMOHHON mpecc-popMe HapykHas mnepudepuueckas
HOBEPXHOCTh MyaHCOHA W BHYTPEHHSS mnepudepudeckas MOBEPXHOCTb NMPUEMHOTO OTBEPCTHS
NPOXONAT MapajulelbHO  APYr  JAPYTY. CoOTBETCTBEHHO, 3a30p MEXAy Hapy>KHOMH
nepudepruvdeckoil MOBEPXHOCThIO IMyaHCOHA M BHYTpPEHHeH mepudepruueckoil MOBEPXHOCTHIO
NPUEMHOTO OTBEPCTHS SIBJISIETCS] PABHOMEPHBIM B HAITPABJICHUH BIABJIUBAHUS U, CJIEIOBATEIIBHO,
9acTh (HOPMOBAHHOTO YHYACTKA, HMMEIOMIAs YBEJIUYEHHYI TOJLIMHY JIHCTAa, IOABEPraeTcs
Oonbliel BeNWYMHE BBITSDKKUA. TakuMm oOpas3oMm, ciioli 0OpaOOTaHHOH MOBEPXHOCTH YacCTH,
UMEIOIIEH YBEJIMYCHHYIO TOJIIMHY JIUCTA, COCKAaONMBAaeTcs, W B peE3yJbTare MOTYT
o0pa3oBbIBaTbCsl MOpOLTKOOOpa3Hble oTxoabl. [lopomkooOpa3Hble OTXOABl MOTYT BBI3BIBATH
npoOieMbl, Takue Kak 0Opa3oBaHHE MENKHX OTMETHH (BMSITHH) Ha NOBEPXHOCTH BBITSHYTOT'O
(OPMOBaHHOTO y4acTKa M YXyAIIEHHE XapaKTEPUCTUK MPOAYKTA, U3TOTOBJIEHHOTO MPHU MOMOIIH
(hOpMOBAHHOTO MaTepHaa.

[0007]

Hacrosimee mszobperenune pa3paOoTaHO IJIsi PEIIeHUs] BBILIEOMUCAHHON MPOOJIeMbl U
UMEeT LeNbI0 MpeIoKeHHe crnocoda H3roToBileHHs (OPMOBAHHOIO —Marepuasa H

METAJJTNYECKOTO JINCTA ¢ 00paOOTaHHOW MOBEPXHOCTBIO, UCIIONB3YEeMOro B JAaHHOM CHoco0e,



KOTOPBIC MTO3BOJIAT n30€ekaTh BO3SHUKHOBEHMS OOJIBIION Harpy3ku Ha 4aCTb MOBEPXHOCTHU C TEM,

9TOOBI CHU3UTh KOJIMUECTBO 00Pa3yeMbIX OPOLIKOOOPA3HBIX OTXOAOB.

Pemenune npobnembl

[0008]

ITpennoxeHHbIH  crmoco®  M3rOTOBNEHHS (POPMOBAHHOTO  MaTepHaja  BKIOYAET
crenyomue dTambl.  (GOpPMHPOBAHHME BBINYKJIOTO (POPMOBAHHOTO Yy4acTKa MOCPEACTBOM
OCYIIECTBJIEHUs] TIO MeHbIIEH Mepe OAHOro (OPMOBOYHOIO TMpoLEcCa B OTHOLICHHH
METAJUIMYECKOTO JIUCTa ¢ O0paOOTaHHOW MOBEPXHOCTBIO, M OCYINECTBJICHHUE BBITSDKKUA C
yTOHEHHEM (OPMOBAHHOIO YYaCTKa MPH MOMOIMIH (HOPMBI AJIsl BBITSDKKU TOCTE (HOPMUPOBAHUS
(opMOBaHHOTO y4yacTka. MeTaTM4ecKuii JIMCT ¢ 00pabOTaHHOH MOBEPXHOCTBHIO CONEPIKHUT
cyoit 0OpabOTaHHON MOBEPXHOCTH, BBITOJHEHHBIH HA MOBEPXHOCTH METAJUIMYECKOTO JIUCTA, U
CMa304HYI0 TUICHKY, BBIMIOJHEHHYI0 HAa IIOBEPXHOCTH CJIo OOpabOTaHHOW TOBEPXHOCTH.
dopma A BBITSIKKH BKJIFOYAET MyaHCOH, BCTABJsIeMblll B (POPMOBaHHBINH Yy4aCTOK, M MAaTpPULLY,
HUMEIOINYI0 MPUEMHOE OTBEPCTHE, B KOTOPOE BIABIMBAOT (POPMOBAHHBIM yYaCTOK BMECTE C
nyaHcoHoM.  IIpueMHOe oOTBepcTHE CONEPKUT YYACTOK 3aIUIeUHKa, PACIOJIOKEHHBIH Ha
HApY»KHOI KpOMKE BXOJa IPHEMHOIO OTBEPCTHsI U OOpa30BaHHBIA  KPUBOJIMHEHHOM
MIOBEPXHOCTBIO, MUMEIOIIEH 3alaHHBbI PaguyC KPHUBHU3HBI, U BHYTPEHHIOK MNepH(EpUUECcKyo
MIOBEPXHOCTh, KOTOpas NPOXOAUT OT KOHLA pajnyca ydacTka 3aljiedrka B HalpaBIeHUH
B/IaBJIMBaHUs (POPMOBAHHOT'O Y4aCTKa, U BJOJb KOTOPOH Hapy>KHAs IOBEPXHOCTb (POPMOBAHHOTO
yuyacTKa IEepPeMEeLIaeTCss B Pe3yJbTaTe OTHOCUTENIBHOTO IEPEMEINEeHUs] MEXAY IyaHCOHOM HU
marpunieil. BHyTpeHHss nepudepudeckas NOBEPXHOCTb MPOXOAUT HENapajuieIbHO HAapyKHOH
nepudepruvyeckoil TMOBEPXHOCTH TMyaHCOHA U CHaOKeHa 3a30pOM, COOTBETCTBYIOIIUM
HEPAaBHOMEPHOMY  pacHpenesieHUI0, B  HANpPaBJICHWU  BAABJIWBAHUS, TOJNLIMHBI JIUCTA
(OPMOBAHHOTO y4acTKa A0 BBITSDKKH OTHOCHTEIBHO HAPY)KHOH nepudepryecKoil MOBEpXHOCTH
1uisi o0ecTiedeHns MOCTOSTHHOM BeJIMYMHBI BHITSKKH, MPUMEHSIEMOi K OPMOBAaHHOMY YYaCTKy B
HAIPaBJICHNH BIABIBAHUS.

[0009]

Kpome Toro, meramnuueckuil JUCT ¢ 0OpabOTaHHOHW MOBEPXHOCTHIO MO HACTOSALIEMY
U300PETeHHIO UCTIONB3YIOT B CIIOCOOE M3rOTOBJICHHs (POPMOBAHHOTO MaTepuaja, BKIIFOYAOIIEM
sTansl (POPMHUPOBAHUS BBIMYKJIOTO (POPMOBAHHOTO Y4aCTKa MOCPEACTBOM OCYIIECTBICHHS II0
MEHbILIeH OnHOro (HPOPMOBOYHOIO TMpoOLECCa B OTHOLICHWH METAJIMYECKOTO JICTa C
00paboTaHHOI TOBEPXHOCTBIO U OCYIIECTBJIEHUS BBITSDKKA (DOPMOBAHHOIO y4acTKa IpH
noMomn (opMbl [UIST BBITSDKKH T1ocine (opMupoBaHMA (POPMOBAHHOTO y4acTKa, IpHYEM

METATMYEeCKUN JIUCT ¢ 00paboTaHHONW NOBEPXHOCTBIO COHEPXKUT CJIo 00paboTaHHOM
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MOBEPXHOCTH, BBIIIOJIHEHHBIM Ha MOBEPXHOCTU METAJINIMYCCKOrO JIMCTA, U CMAa30YHYKO IIJICHKY,

BBITTOJIHEHHYIO HA TIOBEPXHOCTH CJI0 00paOOTaHHOH MOBEPXHOCTH.

TexHuueckuii pe3ynasrar U300peTeHus

[0010]

bnaromapss mnpemokeHHOMY croco0y H3roTOBIeHUs (OPMOBAHHOTO MarepHuaia
BHYTpEeHHsIsl nepudepuyeckas MOBEPXHOCTb NMPUEMHOTO OTBEPCTHS MPOXOOHUT HelapajuleNbHO
Hapy>KHOH mepudepuveckoii OBEPXHOCTH MyaHCOHA W CHaO)KeHa 3a30POM, COOTBETCTBYIOLIMM
HEPaBHOMEPHOMY  PAaClpeNesieHHI0, B  HANpaBJIeHWH  BIAABIMBAHHS, TOJNIIMHBI JIUCTA
(OPMOBAaHHOTO y4acTKa 0 BBITSDKKHM OTHOCUTENIBHO HApPYKHOH Mepudepryeckoil MOBEPXHOCTH
1uisi obecreyeHns: OCTOSTHHOCTU CTETIEHH BBITSKKH, IPUMEHSIEMOIN K (POPMOBAHHOMY Y4aCTKY B
HalpaBjIeHUHM BOABIUBaHUs. TakuM 0Opa3oM, MOXKHO H30eKaTh BOSHHUKHOBEHHS! OOJNBIIONM
HAarpy3kd Ha 4YacTh T[IOBEPXHOCTH C TeM, 4TOOBbl CHHU3MTh KOJNUYECTBO OOpa3yeMbIx
MOPOIIKOOOPA3HBIX  OTXOIOB. B wactHOCTH, MeTamIM4ecKHH JHMCT ¢ 00paOoTaHHOH
MIOBEPXHOCTBIO COINEPIKUT CJIOH 00pabOTaHHOW MOBEPXHOCTH, BBIMOJHEHHBIH HA MOBEPXHOCTH
METAJJIMYECKOrO JIUCTA, W CMAa304YHYIO IUICHKY, BBIIOJHEHHYI) Ha TIOBEPXHOCTH CJIOS
00paboTaHHOI MOBEPXHOCTH, W, TAKUM 00pa30M, KOJIMYECTBO 00Pa3yeMbIX MOPOIIKOOOPa3HBIX

OTXOIIOB MOXET OBITh CHIDKEHO B 00Jiee IMUPOKOM JHAMa30HE PEKUMOB 00pabOTKH.

ITEPEYEHDb UYEPTEXEU

[0011]

@ur. 1 wnzobpaxkaeT CTPYKTYPHYIO cXeMy crnocoda M3rOTOBJIEHHsS (HOPMOBAHHOIO
Marepuaja B COOTBETCTBUH C BAPUAHTOM OCYINECTBIICHUS] HACTOSIIETO H300PETeHHUS,

dur. 2 wuszobpaxkaeT aKCOHOMETpPUYECKHil Bua  (POPMOBAHHOrO  Marepuana,
BKJTFOUYAIOIIEro ()OPMOBAHHBIN y4acTOK, 0Opa30BaHHBIN MOCPENCTBOM (POPMOBOYHOTO MPOLIECCA,
NOKa3aHHOTO Ha ¢ur. 1;

dur. 3 wuzo0pakaeT  aKCOHOMETPUYECKHH BuA  (OPMOBAHHOTO  Marepuana,
BKJTFOYAIOINEr0 (POPMOBAHHBINA YHYACTOK, MOJYYEHHBIH MOCHE MPOLECCa BBITSIKKH, TTOKA3aHHOTO
Ha ¢ur. 1;

@ur. 4 uzobpaskaet paspe3 GopMOBAHHOTO yyacTka 1, moka3aHHOTO Ha ur. 2;

@dur. 5 wuzobpakaer paspe3 (GoOpMbI AN BBITSDKKH, HCHOJB3YeMOH B mpouecce S2
BBITSDKKH, ITOKa3aHHOM Ha ¢ur. 1;

@dur. 6 n300parkaeT yBENIWYCHHBIH WIUTIOCTPATHBHBIN BUA Kpas y4acTKa 3aruieuuka BO
BPEMsI IIPOLIECCA BBITSKKH, BBITIOJIHAEMOrO B OTHOLIEHUH (POPMOBAHHOTO yYaCTKa MPH MOMOLIH

(bOopMBI 1T BBITSDKKY, TIOKA3aHHOHN Ha (ur. 5.



Our. 7 w300parkaeT CXEeMATHMYECKUNW WUTFOCTPATUBHBIA BHJ, MPEICTABIISIOINN
B3aUMOZICHICTBHE MEXIY YYaCTKOM 3aIljIedHKa, NMOKa3aHHbIM Ha (Gur 6, W CJIOeM IMOKPBITHA
OLIMHKOBAHHOT'O CTAJIbHOTO JINCTA,

dur. 8 uzobpaxaer rpadux HepaBHOMepHOCTH Rsk pacmpeneneHus cnosi MOKpBITHS,
NOKa3aHHOTO Ha (UL 6, B 3aBUCUMOCTHU OT PA3JIMYHBIX THIIOB CJIOSI TOKPBITHS;

@ur. 9 um3obpaxaer rpaduk 3aBHCUMOCTH CTE€NEHH Y BBITSDKKH OT X (= I/te) B
OTHOIIEHHH CTAJIbHOTO JIUCTA C MOKPBITHEM M3 cIutaBa Zn-Al-Mg, He UMEIIIEero CMa304yHOM
TUIEHKH.

@dur. 10 uzobparkaer rpaduk 3aBUCUMOCTH CTemeHH Y BBITSDKKA OT X (= t/te) B
OTHOLIEHUU CTAJIbHOTO JIMCTa C MOKPBITHEM U3 criaBa Zn-Al-Mg, HMMeEroIero CMa3odHyo
TJICHKY TONIUHOW He MeHee 0,5 Mk u He Oonee 1,2 MKM.

@ur. 11 u3obpaxaer rpaduk 3aBHCHUMOCTU CTENEHH Y BBITSOKKH OT X (= 1/te) B
OTHOLIEHU! CTAJbHOTO JIMCTa C TMOKPBITMEM U3 criaBa Zn-Al-Mg, HWMeroIero CMas3ouHyo
MJIEHKY TOJILIUHON 2,2 MKM.

@dur. 12 wuzobpakaer rpaduk 3aBUCUMOCTH CTeNMeHH Y BBITSDKKA OT X (= t/te) B
OTHOLIEHWU CTAJIbHOTO JIMCTAa C MOKPBITHEM U3 crjiaBa Zn-Al-Mg, HMMEroIero CMa3ouHyo
IJIEHKY TOJIIUHON 1,8 MKM.

@ur. 13 wnzobparkaer rpad@uk 3aBUCUMOCTH CTeNmeHH Y BBITSDKKU OT X (= t/te) B
OTHOLIEHWU CTAaJbHOTO JIMCTAa C MOKPbITMEM U3 crjiaBa Zn-Al-Mg, HMMeErINero CMas3ouHyo
IJIEHKY TOJNIIUHON 0,2 MKM.

@ur. 14 uzobpaxkaer rpaduk 3aBUCUMOCTU CTENeHH Y BBITSDKKH OT X (= 1/te) B
OTHOIIEHWH CTAJIBHOTO JINCTA C OTOXIKEHHBIM IIMHKOBBIM HOKPBITHEM, HAHECEHHBIM CIIOCOOOM
rOpsTYero TMOTPY)KEHHUs, CTAJbHOTO JIUCTA C IIMHKOBBIM TOKPBITHEM, HAHECEHHBIM CIIOCOOOM
rOpsSYero TOTPY)KEHUs, W CTAJbHOTO JIUCTA C LIMHKOBBIM TMOKPBITHEM, HAHECEHHBIM

AJIEKTPOIIUTHUECKUM CIIOCOOOM, MOKa3aHHbIX Ha (ur. 8.

CBEJIEHVA, TIOATBEPXJAIOUIIME BO3MOXHOCTH OCYIIECTBJIEHUA
HU30BPETEHUA

[0012]

Jlanee onucaHbl BAPUAHTHI OCYLIECTBICHHUS HACTOSIIETO H300PETEHUS CO CChUIKAMU Ha
COIPOBOAMTENbHBIE YEPTEIKHU.

IlepBblit BAPHAHT OCYIIECTBIEHUS H300pETEHNUS

Ha ¢ur 1 usobpakeHa cCTpykTypHas cxema crocoda H3roToBlieHUs (POPMOBAHHOTO
Marepuaia B COOTBETCTBUH C BAPUAHTOM OCYINECTBIIEHUS HacToswero nzooperenns. Ha ¢ur 2

n300pakeH aKCOHOMETPUYeCKui BUII (POPMOBAHHOIO MaTepraa, BKIIIOYAIOIEro (OpMOBaHHBIN



6

yuacTok 1, oOpa3oBanHbII nocpencTBoM GopmoBouHoro mponecca S1, mokasanHoro Ha ¢ur. 1.
Ha ¢ur 3 wu3obpaxkeH akCOHOMETpUYECKHH BHI (POPMOBAHHOIO MaTepuasa, BKIOUYAIOIIETO
(dopMOBaHHBII y4acTOK |, MOJTydeHHBIN Nocie mporecca S2 BBITSDKKH, MOKa3aHHOTO Ha ¢ur. 1.

[0013]

Kak mnokazano Ha ¢ur 1, cnoco® wu3rorosieHus (OPMOBAHHOTO MarepHana B
COOTBETCTBHM C JAHHBIM BaPUAHTOM OCYLIECTBJIEHHS H300peTeHHs BKIIOYaeT (hOPMOBOUHBIN
npouecc S1 u mpouecc S2 BBITSKKH ¢ yToHeHUeM. DopmoBouHbI mpouece S1 npeacrasisier
coboii mponecc (opmupoBanus popmoBaHHOro ydactka 1 (cm. ¢ur 2) Beimyksioi (Gopmsr
NIOCPEICTBOM OCYINECTBJICHHUSI 1O MEHbINEH OnHOro (hOopMOBOYHOrO mponecca B OTHOLIEHHH
METJUIMYECKOrO JICTa ¢ 00pabOTaHHOW MOBEPXHOCTHI. DOPMOBOYHBIA MPOLIECC BKIFOUYAET
nporecc oOpabOTKH NaBJIeHUEM, TAKOH KaK BBITSDKKA WU PACTSDKKA.  MeTayUIM4eCKHid JIUCT C
00paboTaHHON MOBEPXHOCTBHIO COIEPIKUT CJIOM 00pabOTaHHOUW MOBEPXHOCTH, BBITIOJTHEHHBIN Ha
MOBEPXHOCTH METAJJIMYECKOIO JIMCTa, U CMA30UHYIO IUIEHKY, BBIIIOJHEHHYIO Ha MOBEPXHOCTU
cnosi oOpaboranHoi moBepxHOCTH. Cnoit 0O0pabOTaHHOW MOBEPXHOCTU BKIIIOYAET ILJICHKY
MOKPBITUS. WM CJIOM TOKPBITHS. CMma3ouHast TUIEHKa TIPENCTaBIsAeT COOOH  IUICHKY
MOJIMMEPHOTO TIOKPBITHS, OOPA30BAHHYIO MOCPENCTBOM AUCIIEPTUPOBAHUS YACTHIl COEIUHEHHS
NOJIMATHIIEHA W (PTOpOIUIacTa Ha TMOBEPXHOCTDH CJIOSI OOpaOOTaHHON MOBEPXHOCTH B KaueCTBE
CMa3KH, MPUYEeM YaCTHUIbl COEAWHEHHs MOJHMATIIEHA M (TOPOIUIacTa IMONYYaroT, Hamnpumep,
NOCPENCTBOM TPUKPEIJIEHUsT TOHKOAMCIIEPCHON (ropcomeprkaineli MOPOLIKOBOM CMOJNBI K
MOBEPXHOCTU YaCTULl MOJU3TUIEHOBONH MNOPOIIKOBONW CMOJIBL B nmanHOM BapuaHTte
OCYLIECTBJIEHUsI M300pEeTeHHsT MEeTAJUIMYeCKUil JUCT ¢ 0OpabOTaHHOW MOBEPXHOCTHIO Oymer
OIMCAaH, KaK MOKPBITbIH IMHKOM (OLMHKOBAHHBINH) CTAJBHOM JIUCT, MOJIyYEHHBIH MOCPEICTBOM
HAHECEHMs] LIMHKOBOTO TOKPBITHSI HAa IMOBEPXHOCTb CTAJbHOIO JIMCTA M IOCIEAYIOLIEro
(bopMHPOBaHUS CMA30YHOH TUIEHKU HA TIOBEPXHOCTH CJIOS TIOKPBITHSI.

[0014]

Kak mnokazaHo Ha ¢ur 2, ¢popmoBaHHBIH y4acTOK 1 B COOTBETCTBUU C JaHHBIM
BApUAHTOM OCYINECTBJICHUST H300pPETEHUs SIBISETCS BBINYKIBIM Y4YacTKOM, OOpPa3OBaHHBIM
nocpencTsoM (OPMOBAHHUSI OLMHKOBAHHOTO CTaJbHOrO JIMCTa B TEJIO B BHUAE Yalll U
nocienyoumero GOpMHUPOBAHHUS yYacTKa BEPXYLIKH YallH, BBICTYMAKOLIETO NAJbLIE U3 YallH.
B nanbHeiimem HampasieHHe, MPOXOAsIIee OT y4acTka 1b ocHOBaHUS K y4acTKy la BepXyLIKH
¢dbopMoBaHHOTrO ydacTka |, Ha3bIBaeTCsl HampapieHueM lc BmaeBnuBaHusi. HampasneHue 1c
B/IABJIMBAHUS SIBIIIETCS HANpaBJIEHUEM, B KOTOPOM (POPMOBAHHBIN ydacTOK | BHaBIMBAIOT B
npuemMHoe oTBepcTHe (CM. (UL 5), BBIMOJHEHHOE B MaTpuLie (POPMBI IS BBITSKKH, OMUCAHHON
HIDKE.

[0015]
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IIpouecc S2 BHITSDKKH € yTOHEHHEM MPENCTaBsieT COOOM MPOLECC BBITOJHEHUS
BBITSDKKH (POPMOBAHHOTO y4actka | mpu momomu (OopMbl IJisl BBITSDKKH, OMHCAHHBIA HUXKE.
Britskka mpexncraBnsier coboit crmoco0 o0paOoTKu, 3aKIFOUAIOIIUINCS B YCTAHOBKE MEXKIY
IyaHCOHOM M Matpuleil GopMbl Ui BBITSDKKM Oojiee y3KOro 3a30opa, 4eM TOJNIIMHA JIMCTa
(OpPMOBaHHOTO y4yacTka 0 BBITSKKH, M BBITSDKKE MTOBEPXHOCTH JIMCTA (POPMOBAHHOTO ydacTKa
IpY NOMOIIM NYyaHCOHA M MarpULbl C TeM, YTOOBI TOJINUHA JIMCTAa (POPMOBAHHOTO y4acTKa
COOTBETCTBOBajJia 3a30py MeXAy IyaHCOHOM M Marpuued. [lpyrumu cioBamu, TOJIIMHA
(opMOBaHHOTO y4acTka | mocie BBITSKKU MEHbIIE, YeM TONLINHA (OopMOBaHHOTO ydacTka 1 110
BBITSKKH.

[0016]

Kak mokazaHo Ha ¢ur 3, B pe3ynbrate BBITOJHEHHS BBITSIKKH PAgNyC KPHBH3HBI
KPUBOJIMHEHHON MOBEPXHOCTH, 0Opas3yroliel Hapy»KHYI MOBEPXHOCTh ydacTka 1b ocHoBanms

(dbopMOBaHHOTO y4acTka |, yMeHbIIAeTCs. @OpMOBaHHBI MaTepual, H3rOTOBJIEHHBIN

>
NOCPECTBOM BBINMONHEHHs (opMoBOYHOro mponecca S1 um mpouecca S2 BBITSKKH, WIIH,
IPYTUMH  CIIOBaMH, ()OPMOBAaHHBIA MarepHall, HW3TOTOBJIEHHBIH IOCPEACTBOM  Criocoda
U3rOTOBNIEHUsT  (POPMOBAHHOTO MaTepuasa B COOTBETCTBUM C JAHHBIM BAapHUAHTOM
OCYIIECTBJICHUS] M300PETEHUs, MOJKET OBITh MCIIOJIB30BAH B PA3JIMYHBIX OOJACTSIX MPUMEHEHUS,
HO HCIOJb3YETCs, B YaCTHOCTHU, NPU HU3TOTOBJIEHUU KapTepOB ABUraTeseld W T.II., HApUMep, B
KOTOpBIX K (popMOBaHHOMY Marepuajiy 1 mNpenbsaBisAlOTCs TpeOOBaHUS BBICOKOM CTENEHH
pa3sMepHON TOYHOCTH.

[0017]

Ha ¢ur. 4 uzobpasken paspes popMoBaHHOro yuyactka 1, mokasanHoro Ha ¢ur 2. Kak
NOKa3aHo Ha ¢ur 4, TOMUHA JUCTa (POPMOBAHHOTO y4acTKa | 1O BBITSDKKH SIBJISIETCS
HEPAaBHOMEPHON B HampaBleHUWU lC BAABAMBaHMs. boyee KOHKPETHO, TOJIIMHA JIMCTAa HA
cTopoHe yvactka 1b ocHoBaHusi opMoBaHHOrO ydacTka | B HampaBieHUW |c BIABIMBaHUS
Oosble, 4eM TOJIIMHA JINCTAa Ha CTOPOHE ydyacTka la BepXywmwku (popMOBaHHOro y4actka 1.
JIpyruMH CJIOBaMHM, TOJIIMHA JHCTa (OPMOBAHHOTO y4yacTka | CHMKAETCS TOCTENEHHO B
HarpaBlieHNH |C BIABIMBAaHUSA OT 3a1HEl 4acTh (CTOPOHBI ydacTka 1b ocHOBaHMsI) K mepenHeit
gacTh (CTOpoHe ydacTka la Bepxymku). IIpuymHAa 3TOr0 HEPABHOMEPHOIO paclpeneIeHus
TOJIIIMHBI JINCTA 3AKIIFOYAETCS B TOM, UTO MpH (POPMUPOBAHUN (POPMOBAHHOTO Y4ACTKA BO BPEMsI
¢dopmoBouyHOro mpomecca S1 cTropoHa ydacTka la BEpXYIIKH pacTSITMBAaeTCs B OOJNbIIei
CTENeHH, 4YeM CTopoHa y4actka |b ocHoBanus.  Cremyer OTMeTUTh, YTO KO3(pPHUIHMEHT
YMEHBIIEHHUS TOJNIIHMHBI JICTA MOXKET ObITh IOCTOSHHBIM WJIM HEPABHOMEPHBIM B HAIIPABICHUN
lc BoaBnuBanusa. KoapduumeHT ymMeHbLIeHNs SBISIETCS BEJIUYHHON, MONy4aeMOH NeleHueM

pPa3sHULIbI MEXAY TOJILIUHOM t1 JUCTa B MPEABAPUTENIBHO 3aJaHHOM IOJIOKEHUH U TONIIUHON t2



JUCTa B MOJIOXKEHUH, YAAJEHHOM OT MPEABAPUTENIBHO 3aJaHHOIO IMOJOXKEHUS Ha €JUHUYHOE
paccrosiHue d B HarpaBJIEHUH NTEPEIHEro KOHIIA, Ha eAMHNYHOe paccrosHue d (= (t2 — t1)/d).

[0018]

Ha ¢ur. 5 usoOpaxen paspe3 ¢opmbl 2 AJsl BBITSIKKH, HCIIONB3yeMOH B mporecce S2
BBITSDKKH, TIOKa3aHHOM Ha ¢ur. 1, 1 Ha ¢ur. 6 n300paxkeH yBeIMYEHHBIH WILTFOCTPATUBHBIA BU
kpasi y4dacTka 211 3amieunka BO BpeMs MpOLECCA BBITSKKH, BBIIOJHSAEMOIO B OTHOLICHHH
(OPMOBAHHOI'O y4acTKa MPU MoMOId (OpMbl 2 ISl BBITSKKY, NOkasaHHOW Ha ¢ur 5. Kak
NoKa3aHo Ha ¢ur. 5, popma 2 st BBITSDKKH BKJII0YaeT myaHcoH 20 u matpuny 21.  Ilyancon 20
NpeACTaBIsieT COOOM BBIMYKIIBIA 3JIEMEHT, KOTOPBIH BCTABISIFOT B (POPMOBAHHBIA y4acTOK 1,
onucaHHbI Bble. HapyxkHas nepudepuitnas noepxHocTh 20a myancona 20 mpoOXOmUT
MPSIMOJIMHEWHO NapalJIeIbHO HAMPABIEHUIO |C BAaBIMBaHUsA B IpueMHoOe oTrBepceTue 210.

[0019]

Marpuna 21 npencrasisier coOoil 3JeMeHT, cofepsKaliuii nmpueMHoe oreepctue 210, B
KoTOopoe (popMOBaHHBINM yuacTok 1 BHaBmuBaroT BMecTe ¢ myaHcoHom 20.  IIpuemHoe oTBepcTHE
210 Bxurovaer y4yacTtok 211 3armuieunka U BHYTPEHHIOKO NMepuepuyecKyr MOBEpXHOCTh 212.
VYyactok 211 3ameunka pacnosioxKeH Ha Hapy>KHOM KPOMKeE BXOAa MPUEMHOro oreepctust 210 u
o0pa3oBaH KpPUBOJMHEWHOW IMOBEPXHOCTHIO, MMEIOIIEH MpeaBApUTENbHO 3aJaHHBIA pPaanyc
KPUBU3HBL Buytpennsst nepudepuueckas mnosepxHOCTh 212  mpenctaBnser  coOoit
MOBEPXHOCTb CTEHKH, MPOXOMALIYIO B HalpaBJeHUM 1c BaaBauBaHus OT KoHHA 2lla
3akpymieHuss yvactka 211 3amnmeunka. Kowen 3akpymienus 21la yvactka 211 3amumednka
NpencTaBisieT coO00i OKOHEYHOCTh KPHBOJHMHEIHOI moBepxHOCTH, oOpasyromei y4actok 211
3alUieudka Ha BHYTPEHHEH cTopoHe npuemHoro orsepctus 210.  To, 4TO BHYTpeHHsS
nepudepudeckas MoBepxHOCTh 212 MPOXOOUT B HANPABICHUU |C BHABIMBAHUS, O3HAYAET, YTO
KOMITOHEHT HaIlpaBJIeHUs 1C BAABIMBAaHMs BKJIIOUYEH B HANPABJIECHUE MPOXOXKAEHUS BHYTPEHHEU
nepudepudeckoii moepxHoctu 212. Kak omucaHo najee Ooyiee TOAPOOHO, BHYTPEHHSIS
nepudepudeckas moBepxHOCTh 212 mpuemnHoro oreepctust 210 mpoxXoauT HemapayuleIbHO (He
NPOXOIUT NMapajuIeTbHO) HAPYKHOH nepudeprudeckoil mosepxHocTH 20a myaHCoHa.

[0020]

Korma ¢dopmoBanHbIli yuacTok | BCTaBisioT B mpueMHoe oTBepctue 210 BmecTe ¢
nyaHcoHoM 20, Kak MOKa3aHO Ha ¢ur 6, MOBEPXHOCTh JHUCTa (POPMOBAHHOTO ydacTka 1
BBITATHUBaeTCs1 yuactkoM 211 3amneunka. Kpome Toro, HapyskHasi TOBEPXHOCTh (POPMOBAHHOTO
yudacTka | mepemernaercsi BOOJb BHYTPEHHEN nepudepruieckoil mosepxHocTy 212 B pesynbrare
OTHOCUTEJIbHOTO TiepeMenienus nyaHcoHa 20 u marpunel 21.  Kak onmcano Bbie, B ¢popme 2
IUISL BBITSDKKU B COOTBETCTBHH C IAHHBIM BAPHAHTOM OCYIIECTBJICHUS U300PETEHUs] BHYTPEHHSI

nepudepudeckas NOBEPXHOCTb 212 MpPOXOAMT HeMapaJuleIbHO HAPYKHOW mepudepudeckoit
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nosepxHocTH 20a myaHcoHa 20 H, CleoBaTeNbHO, BHYTPEHH:S nepudepudeckas MoBEpXHOCTD
212 TakxKe BBITATUBAET (YTOHYAET) MOBEPXHOCTD JINCTA (POPMOBAHHOTO y4acTka 1.

[0021]

Jlns oOecriedeHnsl MOCTOSIHHOCTH CTETEHU BBITSKKH, MPUMEHEHHONH K (POPMOBAHHOMY
y4acTKy | B HampaBieHMH 1C BIABIMBAHUS, BHYTPEHHss Nepudepryeckas MOBEPXHOCTh 212
cHaOeHa 3a30poM 212a, COOTBETCTBYIOIIMM HEPABHOMEPHOMY PACHPEAEIECHHIO TOJIIUHBI
JHUCTa B HANpaBJeHUH lc BraBiuBaHMs (POPMOBAHHOIO y4acTKa 1 O BBITSDKKHM OTHOCHTEIBHO
HapykHOI nepudepudeckoit moepxuoctu 20a nyancona 20. B naHHOM ciiydae, Kak MOKa3aHO
Ha ¢ur. 5, 3a30p 212a sBisieTCs 3a30pOM MEKAY BHYTPEHHEH Mepudepudeckoil MOBEPXHOCTHIO
212 wu HapyXHOU nepudpepruvecKkoil MOBEPXHOCThIO 20a B TOUKe, rae myaHcoH 20 BIAaBIUBAIOT B
npuemMHoe oTeepcTue 210 BIUIOTH A0 MONOXKEHUS 3aBEPLICHUS BBITSKKA. BenuunHa BBITSIKKU
npencTaBiIsieT co00H pasHHULY MEXKAY TOJNIIHHOM tp JIUCTA IO BBITSDKKU M TOJNLIMHON ta (=to - ta)
JIUCTA MOCJIE BBITSIKKH.

[0022]

JIpyruMu coBaMH, BHYTPEHH:S nepudepryeckas MOBepXHOCTh 212 BBINOIHEHA TAKUM
oOpaszom, 4TO 3a30p 212a OTHOCHTENBHO HApY)KHOH nepudeprudeckoil mosepxHocTH 20a B
1000M TMOJIOKEHUH B HANpPaBlIEHUH 1C BAABIMBAHUS NPUHUMAET 3HAYCHUE, MOJYYEHHOE MyTeEM
BBIYUTAHUS (PUKCHPOBAHHOTO 3HaueHUs (TpeOyeMOll BEeNWYMHBI BBITSDKKH) W3 3HAYECHUS
TOJIIMHBI JIUCTA (POPMOBAHHOIO y4yacTka 1 O BBITSKKM B MIEHTHMYHOM mnonokeHud. Korma
3a30p 212a B moOoM mosiokeHUH B HampasieHnu lc BaaBnmusanus pasasiercst C(d), TommuHa
aucta (OPMOBAHHOTO ydacTka |1 1O BBITSDKKH B TOM K€ MOJOKeHUU paHsiercss Tu(d), u
TpeOyemasi BeJIMYMHA BBITSDKKH PaBHAETCSI A, BHYTpeHHssI nepudepudeckas NOBEpXHOCTb 212
BBITIOJIHEHA TaKUM 00pa3oM, uToObl ymnoeieTBopsTh ypaBHeHHIO C(d) = Tu(d) — A. Crenyer
OTMETUTh, 4TO d - 3TO paccTosHME OT yd4acTka lb ocHoBaHus (popMOBaHHOrO ydactka | B
HaIPaBJICHUH 1C BAaBIMBaHUSA.

[0023]

WHaue roBOps, BHYTPEHHss mNepudepudeckas MOBEPXHOCTh 212 BBINOJIHEHA TaKUM
oOpazom, 4to 3a30p 212a Mexny BHyTpeHHeH nepudepudecKkoil moBepXHOCThIO 212 1 HapyKHOH
nepudepudeckoll MOBEpXHOCThIO 20a YMEHbBINASTCS B HAMpaBIEHUHW 1C BHABIUBAaHUS B
COOTBETCTBHH C KO3(P(PHUIMEHTOM, UIEHTHYHBIM KO3()(DULIUEHTY YMEHBIIEHUs] TONILIMHBI JIHCTA
¢dopmoBaHHOrO y4yactka 1 B HampasieHuH lc BraBiuBaHUs 10 BRITSDKKH.  Korma xosddumnment
YMEHBIICHUS] TOJIIMHBI JIUCTAa (POPMOBAHHOIO y4yacTka | B HampaBieHHH |C BOaBIUBaHHS 10O
BBITSDKKH SIBJIIETCS] TIOCTOSIHHBIM, BHYTPEHHsAA nepudepuueckas nmopepxHocTs 212 oOpasoBaHa
NPSMOJMHENHON KOHUYECKOW MNOBEPXHOCTBIO, MNPOXOASUIEN MOA YIIOM, COOTBETCTBYIOLIUM

KO3 PHULMEHTY YMEHbLIEHHsI TOJIIUHBI JucTa opMoBaHHOro yuactka 1.  C apyroif cTOpoHBI,
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Koraa ko3((QUIIMEHT YMEHBIISHNs TONINHBI TUCTa (JOPMOBAHHOTO y4yacTka 1 B HampaBieHHH 1c¢
B/IABJIMIBAHUS 10 BBITSDKKH SIBJISIETCSI HETIOCTOSIHHBIM, TO KO3((ULMEHT YMEHBIIEHUS TONIIHHBI
aucrta (OPMOBAHHOTO y4yacTKa | anmpoOKCUMHUPYIOT K (PUKCHPOBAHHOMY 3HAUEHHIO, H
BHYTpEHHss mepudepuyeckas NoBepxHOCTh 212 obOpasyercss KOHMYECKOH NOBEPXHOCTHIO,
MPOXOASIIEH MO YIVIOM, COOTBETCTBYIOIIUM alNPOKCUMUPOBAHHOMY 3HAYEHUIO.

[0024]

DopMupys BHYTPEHHIOW Mepu(peprUuecKyr0 MOBEPXHOCTh 212 TakuM 00pa3oM, MOXKHO
clenaTh Harpy3Ky, BO3IEHCTBYIOIIYIO HAa MOBEPXHOCTh (POPMOBAHHOTO y4acTka | B pesynbrare
IIPOLIECCa BBITSKKHM, ONHOPOJHON B HANPAaBJICHUU |C BIABIMBAaHMS, AXXe KOTJA paclpeneseHue
TOJIIIMHBI JIUCTa (POPMOBAHHOTO Yy4acTka | B HampaBleHHMH |C BIABIMBAHUS SIBISIETCS
HEOHOPOMHBIM.  TakuM oOpa3oM, MOXKHO U30exarb 00pa3oBaHMs OONBINION HArpy3KH Ha 4acTb
MOBEPXHOCTH C TEM, YTOObI CHHU3HUTh KOJIMYECTBO OOpPa3yeMbIX IMOPOLIKOOOPA3HBIX OTXOIOB
(OTXOIOB MOKPBITHS U T.IL.).

[0025]

Janee co ccbulKOl Ha (Ur 7 MPUBOAMUTCS OMHCAHHE MEXaHW3Ma OOpPa30BaHUSI OTXOIOB
MOKPBITUST B PE3YJBTATE BBITSIKKH, OCYLIeCTBIsieMOoro y4dactkoMm 211 3amneunka. Ha ¢ur 7
M300paKeH CXEMAaTUYeCKUH WJUTIOCTPATHBHBIA BHJ, MPEACTABIAIONINN B3aNMOIEHCTBUE MEXITY
yuacTkoM 211 3armuedmka, mokasaHHbIM Ha ¢ur 6, u cinoem 10 MOKPHITHS OLMHKOBAHHOTO
crampHOro Jsmcra. Kak mokasano Ha ¢ur 7, Ha mnosepxHocTH cinost 10 mOKpbITHA
OLIMHKOBAHHOI'O CTaJbHOIO JINCTa HMEITCs Menkue HepoBHoctu 10a.  Ilpu orcyrcTBUM
CMa304HOMH IJICHKH, KOTJa MOBEPXHOCTH JINCTA (POPMOBAHHOTO Y4ACTKA | BBITATHUBAIOT Y4ACTKOM
211 3amieunka, Kak 1MokasaHo Ha ¢ur. 6, HepoBHOCTH 10a MOTYT cocKaOMUBaThCs y4acTkoM 211
3aIyIeYrKa TaK, YTO 00Pa3yIOTCS OTXObI BBITSKKH.

[0026]

KonmuecTBo 00pa3yeMbIX OTXOIOB MOKPBITHS KOPPETUPYET ¢ COOTHOLICHUEM I/t MEKAY
PaauycoM I KpUBU3HBI ydyacTka 211 3amneyurka U TOJUIMHON t OUMHKOBAHHOTO CTAJIbHOTO JIMCTA.
Ilpu ymeHblIeHNH paauyca I KpUBHU3HBI ydacTka 211 3amednka jgokanbHas HEPABHOMEPHOCTH
pacnpeneneHusl yBEIUYMBAECTCS, MPUBOAS K YBEIMYEHHIO TPEHUs CKOJBXEHUS MEXIY
NOBEPXHOCTBIO Ciosi 10 mokpeiTusa U yyacTkoM 211 3amnednka, B pe3ynbTare 4ero KOJu4ecTBO
00pa3yeMbIX OTXOIOB TOKPBITHsS yBeNW4MBaeTcsi. Kpome Toro, mpu yBEIHMUEHHH TOJLIUHBI t
OLIMHKOBAHHOIO CTAaJbHOIO JIMCTA BEJIWYMHA YTOHYEHHs, BBINOJIHAEMOro y4acTtkom 211
3aIUIEYNKA, YBEJIIMYUBAETCs, MPUBOMAS K YBEJIMUEHUIO HATPY3KH, AEHCTBYIOLIEH HA MOBEPXHOCTb
OLIMHKOBAaHHOTO CTAJBHOTO JIUCTA, B pE3ylbTare 4Yero KOJMYECTBO OOpPa3yeMbIX OTXOIOB
MOKPBITUST YBENUYMBAETCs. JI[pyrumu cioBamH, KOJMYECTBO OOpPa3yeMbIX OTXONOB MOKPBITHS

YBCIUYUBACTCA TMPU YMCHBIICHHUU COOTHOLICHUA 't u YMCHbIIACTCA TIPpU YBCJIIMYCHUU
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cootHoweHus 1/t. C apyrofl CTOPOHBIL, €CIH TMOBEPXHOCTb IMOKPBITHS TOKPHITA CMa304HOU
IJICHKOW, TPEHHUE CKOJBXKEHHsS] MEXKAY MOBEPXHOCTBIO €0 10 mokpbiTus U ydacTkom 211
3arjiedrka yMEHBIIAETCs, W, CJIEAOBATENIbHO, COOTHOLIEHHE I/t, TPU KOTOpPOM 00Opa3yroTcs
OTXOZbl MOKPBITUS, IPUHUMAET MEHbIIEE 3HAUYCHHE, YEM B YCJIOBUAX OTCYTCTBHUSI CMa304HOU
IIJICHKU.

[0027]

B uwacTHOCTH, NOBEPXHOCTb JHUCTa (OPMOBAHHOIO Yy4YacCTKa 1 1O BBITSIKKY,
HaXOMAIIAsACs MEXIY 3aKpyINIEHHbIM KOHIIOM 211a u myanconom 20, yToHuaeTcs ydactkoM 211
3arIeyrKa B HanOOJbIIeH Mepe Mociie 3aBepUIeHUs BBITSKKH.  CJieIoBaTebHO, C TOUKU 3PEHUS
YMEHBIICHUS] KOJIMYECTBA 00Pa3yeMbIX OTXOAOB IMOKPBITHS 3TO KOJHYECTBO CHUJIBHO CBSI3aHO C
COOTHOIIIEHUEM [/tre MEKIY PATIUYCOM I' KpUBHU3HBI ydacTka 211 3amiednka u TOJIIUHOM tre TUCTA
(opMOBaHHOTO y4acTka | O BBITSIKKH, HAXONSIIETOCS B IOJIOKEHHH MEXIY 3aKPyIIIEHHBIM
kOHLOM 211a u nyanconom 20 nmocre 3aBepLIEHUs BBITSKKH.

[0028]

KonmuecTBo 00pa3yeMbIX OTXOIOB MOKPBITHS TAKIKE COOTBETCTBYET CTETIEHU BBITSKKH,
ocyecTsiasieMon ydacTkoM 211 3anneunka. Korpa 3a30p Mexay 3akpynIeHHBIM KOHLIOM 211a
U TyaHCOHOM 20 paBHSETCS Cre, @ TONIIUHA tre JIUCTA (POPMOBAHHOTO y4YacTKa 1 O BBITSIKKH,
HaXOMALIEroCsi B IOJOXKEHUU MEXAY 3aKpyIIeHHbIM KOHLOM 21la m myanconom 20 mocine
3aBEPLICHHUSI BBITSKKH, PABHSETCS tre, CTETIEHDb BBITSDKKH BBIPAYKAETCS CIEAYIOIUM 00pa3oM: { (tre
— Cre) / tre} x 100. 3a30p Cre COOTBETCTBYET TONLIMHE JKCTa (POPMOBAHHOTO y4acTka 1 mocne
BBITSKKM, HAXOISINErocs B IOJIOKEHWU MEXOY 3aKPYIJIEHHbIM KOHLOM 21la u myaHCOHOM.
IIpy yBenuueHUN CTENEHU BBITSDKKU HArpy3Ka, A€MCTBYIOIAs HA MOBEPXHOCTb OLIMHKOBAHHOTO
CTAJIbHOTO JIUCTA, YBEJIUYHBAETCS, YTO MPUBOOUT K YBEJIHMUEHHIO KOJHYECTBA OOpa3yeMbIX
OTXOAOB MOKPBITHS.

[0029]

Ha ¢ur 8 wusobpaxen rpapuk HepaBHOMepHOCTH Rsk pacnpenenenuss cmos 10
MOKPBITHUS, MOKA3aHHOTO Ha (ur 6, B 3aBUCHMOCTH OT PA3JIMYHBIX THIIOB CJIOSI TIOKPBITHSL.
KonmuecTBo 00pasyeMbIX OTXONOB MOKPBITHS TAKXKE KOPPENUpPYeT ¢ HepaBHOMEPHOCThIO Rsk
pactipenenenus ciosi 10 mokpeitusi. HepaBHomepnocts Rsk pacnpenenenus ompenensercs
SIMOHCKUM NPOMBIIIIEHHBIM cTanaapToM BO601 u Belpakaercst ClIeayroIuM YPaBHEHUEM.

®Dopmymna 1

ESFR;:E:E’EJ{I:H*}

rne, Rq - cpenHekBampaTHyHasi LIEPOXOBATOCTb (= KBAaAPAaTHOMY KOPHIO MOMEHTa

BTOPOTO MOPSiAKA KPUBOH aMILTUTYIHOTO pacripeesieHus), a
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[Z3(x)dx - MOMEHT TPeThero mopsiaKa KpHBOH AMILIUTYIHOTO PACTIPEEICHHS.

[0030]

HepaBnomeprocte Rsk pacnpeneneHus mpencraBisieT BEpOATHOCTb CYLIECTBOBAHHS
BBICTYTIAIOINNX YYacTKOB cpenu HepoBHoctel 10a (cm. ¢ur 7) Ha crnoe 10 mokpeitus.  Ilpu
YMEHBIIEHU! HEpaBHOMEPHOCTH Rsk pacrpeneneHus KOIMYECTBO BBICTYHAIOLIMX YYaCTKOB
CHIDKAETCS, W, CIEOBATEJbHO, KOIUYECTBO OOPa3yeMbIX OTXONOB ITOKPBITHS YMEHbIIAETCS.
Cnenyer ormeTuTh, 4YTO HepaBHOMEpHOCTb Rsk pacnpeneneHuss ommcaHa HACTOSLINM
3asiBUTEJIEM B SITTOHCKOHN OnyOJMKOBAHHOM 3asiBKe Ha m3o0perenune 2006-193776.

[0031]

Kak nokasaHo Ha ¢ur. 8, CTalbHOMN JUCT C TOKPBITHEM M3 cIulaBa Zn-Al-Mg, crampHOH
JMCT C OTOMCOKEHHBIM LIMHKOBBIM TMOKPBITHEM, HAHECEHHBIM CIOCOOOM TOpSYero MOTrPYKEHUS,
CTaJIbHOH JIUCT C LIMHKOBBIM TOKPBITHEM, HAHECEHHBIM CIIOCOOOM TOpSiUero MOTPYKEHUs, U
CTQJIbHON JINCT C LIUHKOBBIM MOKPBITUEM, HAHECEHHBIM 3JIEKTPOJIMTHUECKUM CIOCOOOM, MOTYT
SIBJISITBCS. TUTIAMH OLIMHKOBAHHBIX CTAJBHBIX JINCTOB. |HIMYHBIA CTAJIBHOM JIUCT C MOKPHITHEM
u3 crutasa Zn-Al-Mg mony4arT MOCPEACTBOM HAHECEHUs! CJIOSI TOKPBITHS, OOPa3OBaHHOTO
CILIaBOM, COZieprKaIiuM LUHK (Zn), 6% mno Becy amomunus (Al) u 3% no Becy maraus (Mg), Ha
NOBEPXHOCTh CTajbHOro Jjucra. Kak mokazaHo Ha ¢ur 8, HacTOAMI 3asBUTENb TOCHE
HCCIIEIOBAHUS COOTBETCTBYIOIIEH HepaBHOMEpPHOCTH Rsk pacnpenenenus JaHHBIX MaTepHaioB
BBIICHWJI, YTO HepaBHOMEpHOCTh Rsk pacnpenenenus CTanbHOro JUCTa C MOKPHITHEM U3 CILIaBa
Zn-Al-Mg BxoauT B muamna3oH OT He MeHee -1,3 no meHee -0,0, Toraa kak HepaBHOMEPHOCTh Rsk
pacripeneneHus Jpyrux CTaIbHBIX JIMCTOB C IIOKPBITHEM BXOIUT B AWAMAa30H OT He MeHee -0,6 1o
He Oonee 0.

[0032]

Jlanee MpUBOAATCS OMHMCAHUS MPUMEPOB.  ABTOPBI M300PETEHUS BBITIOJIHUIH BBITSKKY
CTAJIbHOTO JIUCTA C TMOKpbITHEM M3 cIuiaBa Zn-Al-Mg mnpu Cleayromux yCIOBUSX, HU3MEHSsI
CTENEHb BBITSDKKH U COOTHOIIEHHE [/tre. CTaNbHOH JIMCT, HE UMEIOIIUH CMa30YHOW IUICHKH
(cpaBHHUTENBHBIM TpUMEpP) M CTAJIBHOW JIUCT, HMMEIOUINI CMa30uHYI IUIEHKY (TIpUMep
n300peTeHust) 00a ObUTH MCIIOIB30BAHBI KAK CTAJIILHOM JIUCT C MOKPBITHEM U3 cIuiaBa Zn-Al-Mg.
Crnenyer OTMETHTh, YTO TOJIIMHA CTAJBHOIO JIHCTAa C TOKpPbITHEM M3 cruaBa Zn-Al-Mg
cocrapnisia 1,8 MM, a yKpbIBHas COCOOHOCTD MOKPBITUs paBHsiach 90 r/m?.

[0033]

[Tabnuna 1]
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Tabmuua 1:  Xumuueckuii coctas obpasna (%o 1o Becy)

Tun nokpeiTus C St Mn |P S Al Ti

CranbHON JUCT ¢ mokpbiTUeM u3 cruiasa | 0,002 | 0,006 | 0,14 | 0,014 | 0,006 | 0,032 | 0,056
Zn-Al-Mg

[Tabmwuma 2]
Tabnuua 2: MexaHudeckue CBOMCTBa oOpasia
Tun nokpeiTus IIpenen texyuectu | IIpenen mpounoctu | OTHOCUTENbHOE | TBEpHOCTH
(H/mm?) na paspeis (H/Mm?) | yanunenue (%) | Hv
CranpHolt Jjuct ¢ | 164 304 492 87

TMOKPBITUEM U3 CILJIaBa

Zn-Al-Mg
[Tabnuna 3]
Tabnmuma 3:  YcnoBust SKCIEpUMEHTA
YCTpoRCTBO 1151 TPECCOBAHUS IIpecc mnocnenoBaTenbHOrO AEHCTBUS YCUIIUEM

2500 xkH

Bricora popmoBanHoro yyactka 10 BeiTskkd | 10,5 - 13,5 MM

Paguyc r xpuBu3Hbl yyacTka 3amiednka | 1,5 -4,5 Mm

dopmsbl 17151 hopMoBaHUS

Panuyc r xpuBu3HbBl yuacTtka 3amuieduka | 0,3 - 2,0 MM

(bOPMBI AJIs BBITSKKH

3a30p (OpPMBI 15T BBITSIKKH 1,10 - 1,80 mm
Macno ans npecc-popm TN-20 (mpousBonctBa kommanuu Tokyo Sekiyu
Company Ltd.)
[0034]

Ha ¢ur 9 mzobpaxeHn rpaduk 3aBHCUMOCTH CTeNeHH Y BBITSDKKH OT X (= r/te) B
OTHOLICHUU CTaJBbHOTO JIUCTA C MOKPBITHEM U3 cruiaBa Zn-Al-Mg, He MMEILEero CMa304HOM
wieHkd. Ochb opauHar Ha ¢GUr 9 NPencTaBisSeT CTENEHb BBITSDKKH, KOTOPAsi ONPENeNseTcs
BbIpakeHHeM {(tre — Cr) / tre} x 100, a ocb abCIUCC TPEACTABISET COOTHOLICHUE MEKIY
pannuycoM r KpuBH3HBI y4acTka 211 3aruiedrka U TONIIUHOMN tre JIUCTa POPMOBAHHOTO y4acTka 1
110 BBITSKKH, HAXOASALLErOCs B MOJIOKEHUH MEXY 3aKPYIVIEHHBIM KOHLIOM 211a u myanconom 20
IIOCJI€ 3aBEPLICHUS BBITSDKKH, KOTOPOE OIPEAEISIETCS BBIPAKEHUEM 1/tre.  KpPY>KKH MMOKa3bIBAIOT

OLCHKH, COMIAaCHO KOTOPbIM MOXHO YMCHBIIUTH o6pa3013aH1/Ie OTXOOOB MOKPBITHsA, A KPECCTUKU
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MOKA3bIBAIOT OIIEHKH, COINIACHO KOTOPBIM OOpa30BaHHE OTXOAOB IOKPBITHS HE MOXET OBITh
yMeHblleHO. Kpome Toro, uepHble Kpy)KKM IOKa3bIBAIOT PE3YJbTATbl, COINIACHO KOTOPBIM
pa3MepHasi TO4HOCTb OTKJIOHSIETCS OT MPEABAPUTENBHO 3aJaHHOIO IUAINa30Ha.

[0035]

Kak nmokaszano Ha ¢ur. 9, B ciiy4ae CTaqbHOIO JIMCTa C MOKPHITHEM U3 cruiaBa Zn-Al-Mg
WM, OPYTHMHU CJIOBAaMH, Ul Marepuana, y KOTOpOro HepaBHOMepHOCTb Rsk pacmpenenenus
BXOIUT B JHANa3oH OT He MeHee -1,3 10 meHee -0,6, ObLJIO MOATBEPKAEHO, YTO OOpa3OBaHHE
OTXOIOB TMOKPBITHS MOXKET OBITb YMEHBIICHO B 30HE, HAXOASLIEHCS HUXKE MPsIMOW JIMHUH,
obo3HaueHHON Y = 14.6X — 4.7, rne Y - cTemneHb BBITSHKKH, a X - COOTHOILIEHUE 1/te. Hadue
TOBODsL, JIsl MaTepraja, y KOTOpOro HepaBHOMepHOCTh Rsk pacnpenenenus BXOAUT B AHANa3oH
or He Meree -1,3 no menee -0,6, ObLIO MONTBEPKACHO, YTO OOpa3OBaHHE OTXOIOB MOKPBITHS
MOKET OBITh YMEHBIIIEHO TIOCPEACTBOM 3aaHUsl pajinyca r KpUBH3HBI yyacTka 211 3aruieunka u
3a30pa Cre MEXKIY 3aKpymIeHHbIM KOHIOM 21la u myanconom 20 Takum 00pa3om, 4YTOOBI
VIAOBJIETBOPATH BbIpakeHHto 0 < Y < 146X - 47 Cnenyer oOTMETUTH, UYTO B
BBILIETIPUBEEHHOM YCIIOBHOM BbIpakeHUH 0 <Y 3amaercs TakuM 0Opa3oM, 4TO MPHU CTENEeHU Y
BBITSKKYM paBHOM Ui MeHblIeil 0% BBITSDKKA HE OCYIIECTBIIAETCS.

[0036]

Ha ¢ur. 10 uzoOpaxen rpaduk 3aBUCUMOCTHU CTENEHH Y BBITSDKKH OT X (= /te) B
OTHOLIEHWU CTaJbHOTO JINCTA C MOKPbITMEM U3 crjiaBa Zn-Al-Mg, HMMeErIero CMa3ouHyo
IUIEHKY ToNIUHON He MeHee 0,5 MxM u He Oosee 1,2 mxm.  Kak nokasano Ha ¢ur. 10, B ciyqae
CTaJIbHOTO JINCTA C MOKPHITHEM U3 CIlIaBa Zn-Al-Mg, uMeroIero cMa3o4Hy0 IUIEHKY TONIIMHON
He MeHee 0,5 MkM u He Oonee 1,2 MM, ObLJIO TMOATBEP)KACHO, YTO OOpa30BaHHE OTXONIOB
TIOKPBITUSI MOJKET OBITh YMEHBIIEHO B 30HE, HAXOISIIEHCS Mo MPsiMOH JIMHUEH, 0003HAYeHHOM
Y = 14.8X + 3.5, rne Y- cTeneHb BBITSKKH, a X - COOTHOIIEHUE 1/te.  Jlpyrumu ciioBamu, ObLIO
MOATBEPKAECHO, YTO IMOCPEACTBOM CO3[AAHUS CMA30YHOHM IUIEHKHM Ha IMOBEPXHOCTU CTAJbHOIO
JIMCTA C TIOKPBITHEM U3 cIiaBa Zn-Al-Mg MOXXHO YMEHBIIUTh 0Opa30BaHUE OTXONOB MOKPBITHS
B OoJiee ITMPOKOM JHANa30He, YeM C CIIydae OTCYTCTBHSI CMa30YHOH MIICHKH.

[0037]

Ha ¢ur. 11 m3o0paxkeH rpaduk 3aBHCUMOCTU CTENEHH Y BBITSDKKH OT X (= I/tre) B
OTHOLIEHWU CTAJbHOTO JIMCTA C TMOKPBITHEM U3 crjiaBa Zn-Al-Mg, HWMeEroIero CMa3ouHyo
wieHky ToiamuHou 2,2 MkMm. Kak mokazano Ha ¢ur 11, B ciaydae CTambHOrO JIUCTA C
NOKPBITHEM U3 cruiaBa Zn-Al-Mg, uMmermero cMa3oqHyr0 IUIEHKY TOJIIUHON 2,2 MKM, OBLIO
MOATBEPKACHO, 4YTO 00pa3oBaHUE OTXONOB TOKPBITHS MOXKET OBITh YMEHBIIEHO B 30HE,
HaXOJSIIIeCst oz MpsIMOit inHuel, obo3HaueHHol Y = 6.0X - 3.2, rne Y- cTeneHb BBITSKKH, a X

- COOTHOLICHHUE 1/tre.  Jpyrumu crioBamu, ObUIO IOATBEPKACHO, YTO KOTNA TOJIIIMHA CMAa304HOM
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IUIEHKN COCTaBJISIET 2,2 MKM, JWamna3oH oOpabOTKH, B KOTOPOM OOpa30OBaHHE OTXOAOB MOXKET
OBITh YMEHBIIEHO, SBISIETCS OOJiee Y3KUM, Ye€M B CIIydae OTCYTCTBUS CMa30o4dHOH rieHkn. Kak
NOJIATA0T, MPUYMHON 3TOrO SIBJSIETCS] TO, YTO NPHU YBEIMYEHUHU TOJIINHBI CMA30YHON IUIEHKH
CMa304Hasl IJIEHKA CaMa CTAHOBUTCS] ICTOUHUKOM OTXOJIOB.

[0038]

Ha ¢ur. 12 uzobpaxken rpaduk 3aBUCUMOCTHU CTeleHH Y BBITSDKKH OT X (= /) B
OTHOLIEHUU CTAJIbHOTO JIMCTAa C TMOKPbITHEM U3 cijiaBa Zn-Al-Mg, HMMeErIero CMa3ouHyHo
wienky tommuuor 1,8 Mxkm. Kak mnokazano Ha ¢ur 12, B ciay4ae CTajJbHOrO JIUCTa C
MOKPBITHEM U3 CIulaBa Zn-Al-Mg, uMermero cMa3oyHyr0 IUIEHKY TONIMHON 1,8 MkM, ObLIO
MOATBEPKACHO, YTO O0pa30BaHUE OTXONOB TOKPBITHS MOXKET OBITh YMEHBIIEHO B 30HE,
HAXOJSIIIENCs MO MPsIMOU JTuHUeH, 0003HaueHHOH Y = 14.5X — 4.6, rne Y- CTeneHb BBITSKKH, a
X - coOTHOWEHHE I/te. JlpyrumMu cioBamu, OBLIO TMOATBEPIKIEHO, YTO KOTAA TOJIIHWHA
CMa304HOH TUIEHKH yMeHblleHa 10 1,8 MkM, oOpa3oBaHHE OTXONOB IMOKPBITHUS MOXKET OBITH
YMEHBLIEHO B Mpefeax AMana3oHa, aHaJOTHYHOIO AMANA30Hy B CIy4ae OTCYTCTBUS CMA304HOU
TUJIEHKH.

[0039]

Ha ¢ur. 13 uzobpaxken rpaduk 3aBUCUMOCTH CTENEHH Y BBITSDKKH OT X (= /te) B
OTHOLIEHWU CTAJbHOTO JIMCTAa C MOKPBITMEM U3 crjiaBa Zn-Al-Mg, HMMeErIero CMa3ouHyo
wieHky tommuHor 0,2 MxMm. Kak mnokasaHo Ha ¢ur 13, B ciy4ae CTambHOrO JIUCTa C
NOKpBITHEM U3 cruiaBa Zn-Al-Mg, umeromero cMa3odHyro IUIeHKY TonumHoi 0,2 MM, ObLIO
HONTBEPIKACHO, 4YTO 0Opa3oBaHME OTXONOB MOKPBITHS MOXET OBbIThb YMEHBIIEHO B 30HE,
HaXOALIEHCs oA NpsiMoi inHueH, obo3HaveHHo Y = 15.0X — 3.8, rne Y- cTeneHb BBITSIKKH, a
X - cooTHOweHHe I/te. JlpyruMu cioBamu, OBLIO MOATBEPIKIEHO, YTO KOTAA TOJIIMHA
CMa30uHOM TUIeHKH coctaBisier 0,2 MKM, OOpa3oBaHHE OTXONOB IOKPBITUS MOXKET OBITh
YMEHBLIEHO B Ipefeax AMana3oHa, aHaJOTHYHOIO AMANA30Hy B CIy4ae OTCYTCTBUS CMAa304HON
wieHku (pur 9). bonee kOHKpETHO, OBUIO MOATBEPKAEHO, YTO TPHU TOJLIMHE CMAa304HOM
wieHkn Oonee 0,2 MkM u MeHee 1,8 MkM, oOpa3oBaHHE OTXONOB TOKPBITHSI MOXET OBITH
YMEHBIICHO B OOJBIIEH CTENEHHU, YeM B CIy4ae OTCYTCTBHSI CMa30YHOMN TUIEHKH.

[0040]

Ha ocHoBanMM pe3yibTaTroB, NMOKa3aHHbIX Ha ¢ur. 10 - 13, OpuIO MONTBEPKAEHO, YTO
MOCPENCTBOM 3a/IaHMsI TOJIIUHBI CMa304YHOH IMJIEHKH B quanazoHe ot Oonee 0,2 MKM 0 MeHee
1,8 MKM KOIM4YeCTBO OOpa3yeMbIX MOPOLIKOOOPA3HBIX OTXONOB MOXKET ObITh CHHKEHO Oolee
HAJIe)KHO U TpHU Oojiee MIMPOKOM JAMAIa30HE PEKUMOB OOpaOOTKM, YeM B CIy4ae OTCYTCTBHS
CMa304HON TUIeHKH. bonee Toro, ObUIO MOATBEPKAEHO, YTO MOCPEACTBOM 3aaHUS TOJIIHUHBI

CMa304YHOW IUIEHKM B auamna3oHe oT He MmeHee 0,5 MkMm no He Oonee 1,2 MKM KOJHUYECTBO
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00pa3yeMbIX MOPOIIKOOOPA3HBIX OTXONOB MOXKET OBITh CHIIKEHO elle Oojiee HaAeKHO U TIPHU eIle
OoJiee IMPOKOM IHUATNa30He PEKUMOB 00padOTKH.

[0041]

Ha ¢ur. 14 uzoOpaxeH rpaduk 3aBUCUMOCTU CTENEHU Y BBITSDKKH OT X (= /te) B
ciydae, Korja CMa30ouHasl IIeHKa TONUHON oT 0,5 MkM 10 1,2 MKM HaHECEeHa Ha CTaJIbHOW JIUCT
C OTOMCKEHHBIM IIMHKOBBIM IOKPBITHEM, HAHECEHHBIM CIIOCOOOM TOpSYero TMOrpyKEeHUs,
CTAJIbHOW JIUCT C LIMHKOBBIM TOKPBITHEM, HAHECEHHBIM CIIOCOOOM TOPSYEro MOTPYKEHHs, U
CTaJIbHOM JIUCT C LIMHKOBBIM TIOKPBITHEM, HAHECEHHBIM JJIEKTPOJUTHUYECKHM CIIOCOOOM,
noka3aHHble Ha ¢ur 8. ABTOpbI U300pPETEHHS BBHIMOJHUIN AHAJOTHYHBIA SKCIIEPUMEHT IPH
YCIIOBUSIX, OMHCAHHBIX HHUXKE, B OTHOIIEHUH CTAJIbHOTO JIUCTA C OTOMIKEHHBIM ITHHKOBBIM
MOKPBITHEM, HAaHECEHHBIM CIIOCOOOM TrOpsSYero MOTPY:KEHHs, CTAJIbHOTO JIUCTa C IIHHKOBBIM
MOKPBITHEM, HAHECEHHBIM CIOCOOOM ropsiYero MOTPYKEHUs, U CTAJbHOTO JINCTA C LIMHKOBBIM
TIOKPBITHEM, HAHECEHHBIM JJIEKTPONUTHYECKUM criocobom. Creayer OTMETUTb, YTO YCIIOBUS
SKCMEPUMEHTa, TaKHe KakK yCTPOHcTBO s mpeccoBanus (cMm. Tabmuuy 3), ObutH MIEHTHYHBI
YCIJIOBHUSIM BBITSKKH, BBIITOJTHSIEMOTO B OTHOILIEHUH CTAJIbHOW IJIACTHHBI C TIOKPBITHEM U3 CILJIaBa
Zn-Al-Mg, onmcanHbIM Bbile. Kpome TOro, CTajbHOW JUCT C OTOXKEHHBIM ITHUHKOBBIM
TIOKPBITHEM, HAaHECEHHBIM CIOCOOOM TOpsYero MOTPYKEHUs, U CTaJbHOW JINCT C LUHKOBBIM
TIOKPBITHEM, HAHECEHHBIM CIOCOOOM ropsiuero MorpyKeHus, UMeNd TOJIIUHY Jucta 1,8 MM u
YKPBIBHYIO CIIOCOOHOCTh MOKpHITHS 90 TI/M%, a CTambHOH JMCT C LMHKOBBIM TOKDPBITHEM,
HAHECEHHBIM 3JIEKTPOJIUTUYECKUM CIOCOOOM, MM TONILIMHY JIuCcTa 1,8 MM U YKPBIBHYIO

CIIOCOOGHOCTB MOKPBITHs 20 /M2,

[0042]

[Tabnuna 4]

Tabmuua 4:  Xumuueckuii coctas 00pasios (Yo 1o Becy)
Tun noxpeiTus C Si Mn |P S Al Ti
CraabHOH JTUCT C OTOXKEeHHbIM IMHKOBBIM | 0,003 | 0,005 | 0,14 | 0,014 | 0,006 | 0,035 | 0,070
MOKPBITHEM, HAHECEHHBIM CIIOCOO0OM
ropsuero norpy>keHust
CranbHOM JUCT C IMHKOBBIM MOKPBITUEM, 0,004 | 0,006 | 0,15 |0,014 | 0,007 | 0,039 | 0,065
HAHECEHHBIM CIIOCOOOM TOpsTero
MOTPYKEHUS
CranbHOMN JTUCT C IMHKOBBIM MOKPBITUEM, 0,002 |0,004 |0,13 | 0,013 | 0,008 | 0,041 |0,071
HaHECEHHBIM 3JIEKTPOJIUTHUECKUM
crocoooM




[Tabnuna 5]
Tabmuma 5S:
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MexaHuyeckue CBOMCTBa 00pa3LoB

Tun nokpertus

IIpenen
TEKY4ECTH

(H/mm?)

IIpenen npounoctu

Ha paspeiB (H/Mm?)

OTHOCUTEJILHOE

yanuHeHue (%)

TeepnocTs

Hv

CrabHOM JIUCT ¢
OTOKKEHHBIM [IUHKOBBIM
HOKprTI/IeM, HAaHCCCHHBIM
CrocoOOM ropsi4ero

NOTPYKEHUS

175

315

46,2

2

89

CTanbHOH JIUCT C
IIUHKOBBIM HOKprTI/IeM,
HAHECEHHBIM CIIOCOOOM

rOpsi4ero NOrpy>KeHust

178

318

45,7

2

90

CTalbHOM JIUCT C
IMHKOBBIM HOKprTI/IeM,
HaHECEHHBIM
BHGKTpOJ'II/ITI/ILIeCKI/IM

crnocodom

159

285

53,4

2

84

[0043]

Kak nokazaHo Ha ¢ur. 14, B ciydae, Koraa cMa3o4yHast IIeHKa TOMUHON oT 0,5 MKM 10

1,2 MKM HaHECeHa Ha CTaJIbHOH JIUCT C OTOMXOKEHHBIM LIMHKOBBIM IMOKPBITHEM, HAHECEHHBIM
CrocoOOM TOpSIYEro TOTPYKEHUs, CTaJbHOW JIUCT C I[MHKOBBIM TOKPBITHEM, HAHECEHHBIM
CrocoOOM TropsiYero MOTPYKEHUs, U CTaJbHOW JIUCT C IIMHKOBBIM MOKPBITHEM, HaHECEHHBIM
ANIEKTPOJIUTHYECKUM CIOCOOOM, WIIH, OPYTMMHU CJIOBAMH, B Cllydae MaTepuaja, y KOTOPOro
HepaBHOMepHOCTb Rsk pacrpeneneHust BXomuT B aAuana3oH or He menee -0,6 mo He Oonee O,
OBLJIO TIOATBEPIKIEHO, YTO OOPa30BaHME OTXOMOB MOKPBITUS MOXKET OBbIThb YMEHBIIEHO B 30HE,
HaXOJSIIIeNCsT HUbKe TIpsiMOH JtiHiH, 0003HadeHHOW Y = 16.7X — 5.4, rae Y - cTeneHb BBITSIKKH,
a X - cooTHolIeHue 1/te. MHade roBopsi, KOTHa CMa304Hasl MJICHKA TOJIIHHON OT He MeHee 0,5
MKM 10 He Oomee 1,2 MKM HaHeCeHa Ha Marepuial, Y KOTOpPOro HepaBHOMEpPHOCTh Rsk
pacmpeneneHusi BXOAWT B IUANa3oH oT He MeHee -0,6 no He Oonee 0, OBLIO MOATBEPKIECHO, YTO
o0pa3oBaHHE OTXOAOB TMOKPBITHS MOXET ObITh YMEHBIIEHO MMOCPEICTBOM 3aIaHHs paguyca r

KpUBM3HBbI ydacTka 211 3ameunmka M 3a30pa Cre MEXAY 3aKPYNIEHHbIM KOHLOM 21la wu

nyaHcoHOM 20 TakuM 00pa3oM, 4TOOBI YIOBIETBOPSTH BbipaxkeHHto 0 <Y < 16.7X - 5.4.
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[0044]

Takum oOpazom, s oOecriedeHnst MOCTOSIHHON BEJTMUYMHBI BBITSDKKH, TIPUMEHSIEMOH K
¢dopmoBaHHOMY y4acTKy 1 B HanpaBieHUHU 1¢ BaaBnuBaHus, B GopMe 2 AJis BBITSDKKU U CIIOCO0e
M3rOTOBIIEHUsT (DOPMOBAHHOIO MarepHajia, ONMUCAHHBIM BbIIIE, BHYTPEHHsA INepudepudeckas
NOBepXHOCTh 212  ocHamena 3azopoM 212a, COOTBETCTBYIOLIUM  HEPABHOMEPHOMY
pacnpeneneHuo, B HaNpaBIeHN! 1¢ BAaBIMBAHUS, TONIIHUHBI IUCTA (OPMOBAHHOTO y4acTKa 1 10
BBITSDKKH OTHOCUTEJIbHO Hapy)KHOU nepudepudeckoir mosepxHoctd 20a myaHcoHa 20, wu,
CJIEIOBATENILHO, MOXKHO M30ekarh 00pa3oBaHus OONBLIONH HAMPY3KH HA YaCTh MOBEPXHOCTH IS
CHIDKEHHsSI KOJIMUECTBa 00pa3yeMbIX MOPOLMIKOOOPa3HBIX OTXOMOB. IlocpencTBOM yMeHbIIEHHS
KOJIMYeCTBa 00pa3yeMbIX MOPOIIKOOOPA3HBIX OTXOIOB MOXKHO YCTPAHUTh TaKUE MPOOJIEMBI, KaK
o0Opa3zoBaHHE MENKUX OTMETHH (BMSITHH) HAa MOBEPXHOCTU BBITSHYTOTO (POPMOBAHHOTO YYACTKA

1, yXyameHue XapakTePUCTHUK TMPOAYKTA, H3TOTOBJIEHHOTO MpPU TOMOIK (POPMOBAHHOTO

,
Marepuaia, 1 HeoOXOIUMOCTb YAAJIEHUs MOPOIIKOOOPa3HbIX OTXONOB. JlaHHAs KOHpUrypauus
0co0eHHO 3¢ (eKTUBHA, KOTZIa BBITSDKKA BBIMIOJIHSIETCS B OTHOLIEHUH OLIMTHKOBAHHOTO CTaJIbHOTO
JHCTA.

[0045]

Kpome TOro, TommuHy CMa304HOH IUIEHKH YCTaHABIMBAIOT B JAMANa3oHe OT Oonee
0,2 MkM 10 MeHee 1,8 MKM, M, TakuM 00pa3oM, KOJMYECTBO OOpa3yeMbIX MOPOIIKOOOPa3HBIX
OTXOZIOB MOXKET OBITh CHIDKEHO Ooiee Hane)kKHO M B Oojee IIMPOKOM JHamla30HE PEeXHMOB
00paboTku.

[0046]

Bbosnee Toro, TonmHy cMa30uHON IJIEHKH YCTAHABIMBAIOT B AUana3oHe oT He MeHee 0,5
MKM 710 He Oojee 1,2 MKM, U, TakuM 00pa3oM, KOJIUYECTBO 0Opa3yeMbIX MOPOIIKOOOPa3HBIX

OTXOIOB MOKET OBITh CHH)KEHO elne Oojiee HaJekHO M B eme Oojiee LIMPOKOM JHMAara3oHe

PEKUMOB 00pabOTKH.



OOPMYVIJIA U3OBPETEHUA

(nJ1s1 BBIIEJIEHHOH 3asIBKH)

1. Meramnuueckuii JTUCT ¢ 0OpabOTaHHOW MOBEPXHOCTBHIO, UCIONB3YEMbIi B CIIOCOOE
M3TOTOBNIEHUS] (POPMOBAHHOTO Marepuana, BKJIIOHYAIOLIEM STarbl (OPMHPOBAHUS BBITYKJIOTO
(OPMOBAHHOIO yYacTKa MOCPEINCTBOM OCYINECTBJICHHsI IO MEHbIIeH ONHOro (OPMOBOYHOTO
mpolecca B OTHOLIGHHH METAJUTMYECKOrO JIMCTa ¢ 00pa0OTaHHOH MOBEPXHOCTBIO, U
OCYIIECTBJICHUS! BBITSDKKH C YTOHEHHEM (OPMOBAHHOTO Y4acTKa IPH IMOMOLIH (DOPMBI IS
BBITSDKKH 1ociie GOpMHUpOBaHHst (POPMOBAHHOIO y4acTKa,

OTJIMYAIOIIUNACA TEM, YTO METAIMYECKHH JIUCT ¢ OOpaOOTaHHOW MOBEPXHOCTHIO
COZIEPIKUT CJIOH 00pabOTaHHOW MOBEPXHOCTH, BBINOJIHEHHBIH HA MOBEPXHOCTH METAJUINYEeCKOTO
JIMCTA, ¥ CMa304HYIO MJICHKY, BBIIOJHEHHYIO Ha TIOBEPXHOCTH CJIOst 00pabOTaHHOM MOBEPXHOCTH,

npudeM cioii 00paboTaHHON MOBEPXHOCTH MPEACTABISET COOOM CIIOH € MOKPBITHEM U3
criasa Zn-Al-Mg,

CMa304YHasl MJICHKA MPEACTaBIsieT COOOH MIICHKY MOJUMEPHOIO MOKPBITHS, M TOJNLIMHA
CMa304YHOI TUIEHKH 3aKJIFOYE€HA B [Uarna3oHe oT He MeHee 0,5 MM 10 He Oonee 1,2 MkM, a

HepaBHOMepHOCTh Rsk pacmpeneneHust meramnuyeckoro jucra ¢ obOpaboraHHOI

MOBEPXHOCTBIO 3aKJIFOUE€HA B IMATNA30HE OT HE MeHee -1,3 10 meHee -0,0.
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