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Orsure

oQuqnalbHofo o[rroHeHTa Ha ATCCepTaIIITOHHyI0 pa6ory

Hryeu Xuy Xafi na TeMy: <<IlonutrueHne sQSenruBHocTII yrporlHeHrq

rI r{ Jr r{ HA p II q e C KII x A eral e fi M a III Ir H p e B ep c [I B H bI M B bI 1,JI a21C11 B a H u eM>>'

npeAcraBneHHyro Ha colrcKanvre yvenofi crerIeHLI KaHALIAara rexHLItIecKI4x HayK

rro cneqIauulbHocTt4 2.5 .6 - Texnolorllt MaIIILIHocTpoeHIltr

Arcrya.rrs Hocrb reMbl Al{ccepra Illlon nofi pa6orbl

HaAexHocrr pa6orbr oT,4eJrbHbrx AeTaJrefi. saB'ucuT B 3HaTIIITeJIbHOI4 Mepe oT

KarrecrBa noBepxHocrHofo clos. creuenr u IJry6u}1.a yllporrHeHl'It,

MUKpOreoMeTpI..If IIOBepXHOCTLI, Be[I4quHa vI xapaKTep pacnpeAeJleHl{s

ocraroqHbrx Harrp gxeuuit oK€t3brBaror HenocpeAcrBeHHoe BJII4qHvre Ha crerleHb

H3Hoca, Koppo3lloHHylo cTofiKocTb, ycTaIIocTHyIo V KoHTaKTHyIo 1potlHocTb,

rrJraBHocTb xoAa y3JIOB CKOJIbXteHLI.f,, IIpOIIHOCTb IIpeccoBbIX IOCaAOK U Ha MHOf]Ie

ApyfLIe 3KcIIJIyaTaIILIoHHbIe XapaKTepVcTvIKlr AeTaIIefi MaIuI4H' B

lpor{3BoAcTBeHHOfi rrpaKTrrKe AocTaToqHo ycIIeIIIHO 3apeKoMeHAOBZUILI Ce6t

MeroAbr orAerorrHo-ynporrHflrorqeft o6pa6orr<n rloBepxHocrHblM [JIacrI'IqecKLIM

4eoopnrupoBaHr{eM (IIIIA), o6ecue.ruBarorlue BbrcoKrle rIoKa3areJIrI KarlecrBa.

OAnaro rrpkr pr3roroBJr oavru v y[poqHeHuz HextecrKl4x AeraJlefi Tllrra BaJIoB

Bo3Hr4KarcT [po6[eMbr, cBf,3aHHbre c o6ecue.{eHueM ux rollHocrr4 vr cra6lllbHocrll

xapaKTepr4crrrK KaqecrBa rro AJrrlHe o6pa6orr<v\ oHlz' JIerKo I4cKpkIBntlorct rIoA

AeficrBr.,reM paAlraJrrnofi crJrbr pa6o.rero I{HcrpyMenra. llpu gToM yMeHbIneHVeM

BeJrlrrrr4Hbr paAur€rrrbHofi culrr pa6o.rero uHcrpyMeHTa MoxcHo cHrI3rITb BelurII/IHy

r{cKplrBJreHr4r, Ho rorAa He BcefAa yAaercf, IIoJIyrlrlTb 3aAaHHbIe xapaKTeprlcrllKl4

KaqecrBa rroBepxgocrHoro cJrof, (creuenr HaKJIerra, BenruuHy IxepoxoBarocrl4 LI



Ap.).B aBfl3vr C gTLrM Bo3Hr4KaeT BaXHffI TeXHOJIOTLTqeCKafl 3aI.al{a nO yBeJII4qeHLIIO

Harrpf,XeHHoro cocTotHl4t B oqare ynpyfo - rlJlacTI4r{ecKofi AeQopMaIIruI 6eg

rroBbrrueHllfl BeJILIqI,IHII paAl,I€rnbHofo HaTsra I4HcTpyMeHTa' [ttt pelxeHl4fl

yKa3aHHofi npo6neMbr npeAJraraercs r{crroJlb3oBarb 6onee cJloxHyro KuHeMaruKy

pa6oqero l{HcrpyMeHra rlpv IIIIA.

cnoc06a noBepxHocrHofo IIJIacTuqecKofo

qr{nr4HApI4qeCKI4X AeraJlefi, IlonyqllBlxefo

ArryanrnocTb TeMbI I4ccJIeAoBaHr4fl' 3aKlloqaeTct B paspa6orxe HoBoro

Ae0opMl4poBaHI4f,

BbrrJraxr,rB aiH:?lfl) ocHoBaHHofo Ha peBepcI,IBHOM KpyroBoM ,qBI4)KeHI4I4 paooqelo

r4HcrpyMeHTa, o6ecue.IzBarorlero 6ea ynenvr.r'eloufl. BerLIquHbI OI'IJIbI BHelrrHero

B o3Aeft cr Br4s, vH"r encu srararlr4 ro Harrp.fl xtgHHoro c o cro-lHplt B 3 oH e 4e Q opua],Jxu vr

IIO BbIIIIEHI4C KAIIECTB A TIOBCPXHO CTHO| O C JIOf, YIIP OqHCHHbIX AETAJIEU'

.{rEccepraqur

Oqenrca coAeplraHlln Pa6orsl

coAep)KIIT BBeAeHI4e, IIeTbIpe fJIaBbI, 3aKJIIOIIeHI4e'

6ra6nraorpaQuuecrufi clprcor<, BKJrroqaroqnfi I57 uctoqHLIKoB. Pa6ora I43JIoxeHa

sa 196 crpaHr4rlax MarrrrlHorrr4cHoro reKcra, coAepx{Llr 98 pucynrcon, 1t ra6]Irwl,4

lpr4noxeHr4.fl. llpzloxenzr BKJrroqaroT B ce6s. Aru BHeApeHI4t pe3ynbTaToB

pa6oru, crrr4coK coKparrleHuit u ycnoBHbIX o6ogna'Ieuzfi, rouvrv lirarelfrroe PO Ha

ras o6pere H;gre, a rarcKe crarlrcrr4qecKyro o6p a6 orrcy sKcrIepLIM eHT€uIbHbIX AaHHbIX.

Crpy xryp a coAep X alklfl. aerope Q e p aT a c o orB ercrByer reKcTy Alacc epr a\uvt

BO BBeAeHIIu o6OcnOsaHa aKTy€uIbHOcTb AvICcepTaI\W, npeACTaBJIeHa

HayqHaf, HoBkr3Ha, TeoperurrecKat 14 rlpaKTuqecKaf, 3Haql4Mocrb pa6orbl' oIrI4caHbI

MeroAbr u o6opy4oranue Anfl LrccJreAoBanvrfl) cSoprvrynupoBaHbl ocHoBHbIe

rroJloxeHl4fl , BbIHOCI4MbIe Ha 3auII4Ty.

B rrepBofi rJraBe npoBeAeH aHaJrkr3 BIrLrflHufl crloco6oB lIlIA, I4x

Kr4HeMaruqecKlrx cxeM na Sz:uro-MexaHllqecKue cBoficrBa ylpoqeHHblx AeraJlefi'

BbITBJIeHbI nepcrIeKTVBHbIe HarrpaBJIeHLIt IIo tIoBbIrIreHLIrO KarIecTBa

cJrot .IIerzIJIefi MaITILIH.

Ha3BaHUe

HCXCCTKI4X

peBepCI4BHO|O
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rroBepxHocrHofo C$opuynl4poBaHbl uenb



Ar{ccepralll4oHHOfi

AOCTITXeHLI'.

Bo nropofi

BbI|JIA)KLIBAHI4fl. T4

nnl c parHoft

pa6orn 14 3aAarru r4ccJreAoBaHvtfl, neo6xo,qzurte Anfl ee

fJraBe npeAcTaBJIeHa KIIHeMaTI4TIeCKa{ cxeMa peBepcI',IBHOfO

LT3JIOXeHbI p e3yJIbTaTbI KOHeIIHO-SJIeMeHTHO| O MOAenZpoBaHufl'

xptrenrarprrofi pa6ouero LIHcTpyMeHTa. Bulonses pacrleT

Ae$opMalluu, rny6uny rJlacrlltlecKoro cJIof, B

Hanpf,xeHno-4eQopMr4poBaHHoro cocrofl:nufl. B orrare 4eQopruaIIIlI4, ocraroqHblx

HarrprxeHuirt u uy6uuu ynpoqHeHr4f, B IroBepxHocrHoM cnoe B 3aBI4cI4MocrI4 or

ocHoBHbrx [apaMerpoB peBepcrlBHoro BbIrJIax{I4BaHufl. vr reoMerplll4 pa6o'Iero

HHcrpyMeHTa. llpe4craureHbr pe3ynbrarbl vccneAoBanrvrfl. BIrvrflHvrfl ocHoBHbIX

TEXHOJIOII4I{ECKUX IAPAMETPOB PCBEPCI'IBHO|O BbIIJIAXOIBAIJIr'.I' VI |EOMETPI4I4

LrHCTpyMeHTa Ha HarrprxeHHoe cocToflHkIe) MaKCI4M€LlbHyro TeMIIepaTypy B or{afe

yrpyrorlJlacruqecrofr

ylpoqHeHHbIX Aera[-f,x.

B rperrefi fJraBe rrpeAcTaBJreHbr pe3ynbTaTbl SKCIIepI4MeHT€UIbHbIX

r4ccJre.rloBa;gIuit IIo orIeHKe norasarerefi KaqecrBa noBepxHocrHoro cJlot

ylpoqHeHHbrx Aer€rJrefi (urepoxoBarocrb rloBepxHocrl,I, ocrarorlHblx Hanptxeuufi '

Mr4KporBepAocrr{) B 3aBr,rcr{Mocrr4 or ocHoBHbIX TexHofloruqecKl{x napaMerpoB

p e Bep cLIBHof o BbIf n ax{I4BaHUfl..

B verneprofi rJraBe r43Jro)r(eHbr pe3ynbraTbl gKcnepuMeHT€ulbHoro

uccne,IloB aH:lrs. I{3HococTofixoctz, Koppo3llonnofi ctofiroctn, rasru6Hofi

XecTKocTLI ylpoqHeHHbIX Aeranefi; olpeAeJIeHbI paIILIoHanbHbIe pexfl'IMbl

peBepcr{BHofo BbrrJraxfl4BaHkrs, o6ecne.rllBalolque nonyqeHLle HaI4[yqIxI4x

rroK€BareJlefi Ka'recrBa Aer€ulefi uarunn.

B sarc.tlrcqenllu npI,IBeAeHbI ocHoBHbIe BbIBoAbI II pe3ynbTaTbl paOoTbI'

3naqnuocTb A;tq HayKI{ Il [paKTIIKH BbIB6AOB II peKoMeHAarlufi

HayuHoe 3HaqeHrre pa6oru 3aKJrroqaercq B ToM, rrro rIpeAJIox(eHa HoBat

Kr,rHeMaTr{Ka oTAen r{Ho-ynpoqHf,rorqefi o6pa6orru peBepcLIBHbrM KpyIoBbrM

Bparr\eHueM pa6ouero I4HCTpyMeHTa, o6ecue'IqBaloulaf, ynyqlueHze KarIecTBa

rroBepxHocTHofo cJlo-f, I{ 3aAaHHbIe SKCIIJTaTaIII4OHHbIe cBoficrBa aeralefi MaIITI4H



T[tra BruroB. TeoperuuecKz o6OcnosaHa LI 9KCIIepI4MeHT€UIbHO anpo6upoBaHa

TexHoJrorl4q peBepcLlBHOfO BblfJraxll BaHvl'.' ornllilalolIl aflcfl"JloKaJrbHbltrt cnoco6ou

Hafpy)KeHl4f, IIOBepXHoCTHOTo CJIOf,. Ha OCHOBaHI4II gKCIIepLIMeHT€UIbHbIx

r4CCne.IIOB asuit V qLICiIeHHbIX pacrIeTOB yCTaHOBneHO BIIkIflIJI4e OCHOBHbIX

TexHoJroflrqecKllx lapaMerpoB peBepcI4BHOrO BbIfJIaXLIBaHUg' Ha Kar{ecrBo

rroBepxHocTHoro cJIo{ ylpoqHeHHbIX AeTallefi. VcraHoBJIeHbI KoppeJIsIII4oHHbIe

3aBUCT4MOCTLI MexAy MI4KpOTBepAOcTbIO V CpeAHI'IMI',I pzBMepaMu 3epeH

ynporlHeHHO|O noBepxHocTHoIO CJIO{' Mex{Ay cxuMaIouILlMLl OCTaTOqHbIMI4

HanplxrKeHylfl:rulvI 14 TeMneparypofi B 3oHe KoHTaKTa pa6oqero IIHcTpyMeH'Ia vI

o6pa6aruBaeMofi rIoBePXHocrI4.

IIparcrnuecKaf 3HarrHMOCTb paooTbl 3aKJIIOqaeTcfl B pa3pa6oraHoft

TeXHOJTOII4I4 ynpoqHeHI4tr peBepCI{BHbIM BbI'JIa}KI4BaHI'I.M' O6ecne'II'BaIOqelI

rrOBbrrrIeHLIe KarIecTBa IIIInLTHApIIII CKI{x AeTanefi TvIIla BaJIOB; B

crrpoeKTLIpOBaHHOM Vr ll3foToBJIeHHOM Anfl peBepcl,IBHofo

BbrrJraxplBAiFIvIfl. III4JII,IHApI4qeCKLIX AeT€Lnefi TI4IIA BanOB; B

TEXHOJIO| LII{ECKI{X P EKOM EHAAqI4fl X AJIfl BHEAP EHIdfl. P CBEP CI4BHOTO

B TIpoLI3BOACTBO.

pa3pa6oraHHbIX

ycrpoficrBe

BbIfJIA)(I,IBAHVTfl.

.{oCrOnepHOCTb pe3yJIbTaTOB o6eCne'IeHa O6OcHoeaHHbIM I{3yqeHI'IeM

.4ocraroqHoro o6leua HayrrHofi nllTeparypbl, uCrIOJIb3oBaHUeM coBpeMeHHbIX

cpeAcTB 14 M9T9ALIK [poBeAeHus l{ccneAoBanvrfI, 14 IIoATBepXAaeTcfl

O6ocnoeaHHocTb BbIBoA B AI,IccepraII[oHHofi pa6oru IIoAKpeIIneHa vc-

rrOJrb3oBaHI4eM cOBpeMeHHbIX MeToAoB 14 sKcIIepuMeHT€LIIbHoro o6opy'UOnAHVfl'

(upoQunoMerp Form Talysurf i200, ilopr€LnbHaf, KoopALlHarHo-Il3Mepnrenbuafl

MarulrHa (KITIM) CONTURA G2, quQpoeofi aHaJll43arop nryMoB Eaprray:eua

Rollscan 300, rvlerarrnolpaQuqecKl{fi MIIKpocKo \ MET-2' rBepAoMep HBRV- I 87'5

vr MlrKporBepAoMep HMV-G2L)

TOTIHOCTLT 14 MEXAHLIqCCKI4X CBOft CTB

nns I4CCIeAOB A]Fir4ir Ml4KporeoMerpuqecKofr

yrrpoqHeHHblx AeTaJIefi .



cofJIacoBaHHocTbto

3 KC rlep I'IMeHTELIbH Ofi

TeopeTLItIeCKI{X BbIBOAOB C pe3ynbTaTaMl',l VrX peaJIbHOfi

npoBepKI,I.

3.1 nenouqrHo, 3a cqer KaKoro

qacrory BpalqeHllr Pa6ouero

Pesylrraru pa6oru orpaxeHbl r 31 ny6Jlv1Kalglzt.vl, 143 r^lax B xypHanax r43

peKoMeHAyeMoIo nepeqH{ BAK PO - 14 crarrefi', s usgaHvlflx) BKnIoqeHHbIX B

MexAyHapoAHyrc 6asy Scopus 3 craTbvl) nolyqeHbl 5 IIareHroB PO Ha

nso6pereuue.

3aue.ranuq rto AlrcceprallrloHHofi pa6ore

flo c o 4 ep x aH I4ro A I'1 c c epr aII r4v vMle er c fl ' p fl 
' A 3 aM eq aHI4I4 :

1. Ha gKCIIepIlMeHT€uIbHblx KpkIBbIX He IIoKa3aHa Allcnepcl4f, [OlyrIeHHbIX

pe3ynbraroB, qro 3arpyAHter oIIeHKy I'IX AOCTOBepHocrlI'

2. IIpu onvcaHnar KOHCTpyKrIrlI4 yCTpoficrna An.[ co3AaHI/Is' peBepcuTBHOfO

KpyfoBolo ABLIXeHvIfl, pa6oqero I4HcTpyMeHTa aBTop He pacKpbIJI cyTI4 MeXaHu3Ma

c os AaH:nfl. p eBep cH BH o ro ABI4)I(eHI4 s'. VIz pI4 cy H Ka

sJreMeHTa Mo)tHo LI3MeHI4Tb peBepcl'IBHyIO

r4HCTpyMeHTa.

3. B pa6ore oTcyTcTByrOT sKCIIepLIMeHT€UIbHbIe HCCIeAOBaH'IdS' IIo

orIpeAeneHI4IO BIrVrflIJI/.fl' feoMerpl4l4 pa6o.Iero I{HcrpyMeHTa Ha KaqecrBo

rroBepxHocrHoro cJlot yflpoilHeHnrtx 4eraleft '

4. B ALrCCepTarIr4tr rrpeAcTaBJIeHbI pe3yJIbTaTbI sKCIIepUMeHT€UIbHOfO

r4ccJIeAoB a11v1s, Anfl BzUIoB, Ll3roToBJIeHHbIX u3 cTaJwr 45 ' IIoIeeHo 6uno 6u

pacrngpl4Tb AI4ana3oH MapoK aTaJIu ;infl' Ig[e.nzfi, uo4BepraeMblx yr1poqHtloqefi

o6pa6orre.

5. Orcyrcrryror AaHHbre IIo LTCCJTeAOBaHI4IO TIJTOTHOCTII AIICJIOKaIII4I',I'

KOHTaKTHOfi SrrHocJrr4BocTll, KOppO3I,IOHHO-yCT€UIOCTHOfi [por{HocTvr [eTureit'' a

TaKXe BJI:/lflHLIfl.peBepcI4BHOfO BbIIJIa}KI{Ba]H]gLfl, Ha AeTiuII4 C MeTaJIJIOIIOKpbITI4eM'

Oqenzeaq AuCCepTaIIurc B IIeJIOM, CneAyeT oTMeTIITb' r{TO CAeJIaHHbIe

3aMerIaHU s. FIt4 s rOefi CTeIIeHLI He CHI,IXaIOT IIeHHOCTLI pa6Orrr, errUOIHeHHOfi

COI4CKATEJIEM.



[raccepraqu.a Hryen Xrry Xafi. flBlrflercfl,

HCCneAOBaTeJIbCKI4M TpyAOM, BbIITOJIHeHHbIM aBTOpOM

3AKOHI{EHHbIM HAYI{HO-

caMocroqreJlbHo. Tercr

pa6orrr HarrrdcaH TexHr4qecKr{ fpaMorHblM {3bIKoM, crI4JIb LI3JIo)KeHLI[ - HayqHbII'I.

I4nnrocrparvsHrrfi Marepvan BbrrroJIHeH Ha BblcoKolr,r o$opMI4TeJIbcKoM ypoBHe 14

Aaer Harnf,AHoe rrpeAcraBJreHr4e o6 r4crroJIb3oBaHHbIX MeroAax usvepeuufi Lr

o6pa6orrl4 AaHHrIX, ycraHoBJIeHHbIX 3aKoHoMepHocr.ax.

3arc.rrroqenne

Ha ocnoe aHkrkr Bbrlrlelr3JroxreHHoro crrl,ITaro, qro At4cceprallut Hryen Xuy

Xafi, <flIoebr11reHue s$QerrraBHocrra ylpor{HeHl,If, IILIJIHHApIIT{ecKI4x AeraJIeI4

MarrrHH peBepcr{BHbrM BbrrJraxtuBaHI4eM) orBerlaer n.9 <<lloroxenu-f, o

rpzcyxAeHr4r.r yr{eH x crerreHefi>, yrnepxtAeHHoro 24 2013 r. (J\b 842), a ee aBrop

Hryen Xrry Xafi 3acJryxrlBaer rrplrcyxAeHr4s. yuenofi crerleHl4 KaHAuAara

TexHr4qecKr,rx HayK no c[erlr4€rrrbHocr]r 2.5.6. Texnolorurt Malul4HocrpoeHl{f,.

O$vquanrnufi orrloHeHr:

AoKrop rexHu rIecKI,IX HayK, upoS eccop raQ e4prt <B rrcoroe S QeKrI4BHbIe

rexHoJlor uu o6pa6orKl4)) @fEOy BO <Mocroscrzfi rocyAapcrnesnrtff

rexHoJlorz.Iecxufi yHl{Bepcnrer <CTAHKIIH).

rrorKlrHa Eresa IOprenna

A4pec: 127055, t. Mocrna,

Ter.: 8(499) 973-30-76

20.-r2.2d23

E-mail : e.kropotkina@stankin.
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