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o6Pa6orrn AaBJreHrreM

AKTYAJIbHOCTb PAEOTbI

OAutztu t13 IIpnopLITeTHbIX uaupannenuft HafIHbIX uCCleAonaurEfi e Pocc[ftcxofi

oe,qepaqun rBJrf,eTCr rroBbrrrreur.re eneproetp(fertnnuocTl'I TOXHOJIOTUqeOKLIX [poqeccoB, B

qacTHocTLI, CHLIIKeHl,re HopM pacxoAa MaTepuaJla, IIyTeM IIpuMeHeHIas MeToAoB o6pa6orxn

MeTaJIJIOB AaBJIeHI,I9M, Uo3BoJIIIOUPIx cHI43lITb O6beM MexaHllqegxOfi O6pa6OTKI'I'

B ropo6r<y nepeAaq aeroluo6llns KAMA3 B 3aBI'IcI'IMocTIa oT uograipuraquu

ycTaHaBJII{BaIoT [sTb pa3nllqHbx IIo rou(furypaUnu KoneII cI{HxpoHI{3aTopoB'

r.r3roraBJrr.rBaeMbrx yr3 rrary1kr IMqCKA 58-2-2-l-1, O6la,4aloqefi BIICoKIaMI{

auru$pur<qr,rogHbrMr{ cnoftcrearura. flepnouaqaJlbHo, C MOMeHTa 3aIIyCKa uepnoft oqepeAl'',I

oAo (KAMA3) s 1976 f., TexHoJroftrs r43fOTOBJreHI{fl Koneq CI4HXpOHI',I3arOpa BKrroqara:

oTp$Ky ronlqenoft 3afoToBKLI oT TgncTogrennoft rtpecgoBaHnOfi rpy6u u MexaHI4rIecKylO

o6pa6orxy no BceM IloBepxHocrflM 3aroronxr.r. llpu 3ToM B 3aBI4c]IMocrLI or rl4na Koneu Ao

72Yo gopoleslosTrleft JIaryHI'I yxoAI{nO B CrpyxKy'

Tpe6oua-nocb roBbrcr{rr etf(lexu.rBHocrb rexuoJlofurl lI3foroBJIeHI'I{ Aeraleft KoreII

sr{HxpoHll3aTopoB, 3a ctleT IIp[MeHeHI4t MeToAoB roprueft o6seusoft IIITaMnoBKu (fOIX)'

BoguoNnocTr.r [pr{MeHeg}rr MeTOAOB [[aCTLIqeCrOft 4eQopMaII]IU .qtlfl I',I3fOTOBJieHIIt

KoJrerI cllgxponll3aropa llr anru(fpuxqraonsofi naryul{ IMqCKA 58-2'2'l-t, Ha MoMeHr

HaqaJIa .{angofi pa6orur .4o KOHUa ne 6rtlu IICCne,4OBaHrr. B 'IacrHocTll, OTCyTCTBOBaJII{

E.H.Enrqrua, r. Q-trl.

9 T 3 b I B



2

HeobxoALIMbIe AaHHbIe o BJIutHI'Iu TeMIIepaTypbI I{ CTeIIeHI'I Ae(bopMal{uv Ha MexaHI4IIecKI'Ie

cBoficrBa cl'Iuxpoulr3aropoB lroJlyrraeMbrx IurtlMrloBKoft' Otcyrcmonalu TexlroJlorufl

rrrTaMrrOBKtI KOJIeq, I,IM9IOIqIIX TaKlIe OCO6ennOCtu reOMeTpUqeCKI{x pa3MepOB' KaK

6onrruoft Ar{aMeTp, MHOTOKpaTHO IIpeBbIIIIaIOq[fi BbICOTy ]I TOJIIIII4I{y CeqeHIIs IIOKOBKI4' a

TaKXe 6onbrua.s pa3Hr'rqa B rrJrorrlaAu IIOuepeqHbIx cetleH]Ifi noKoBKI4.

CTPyKTyPA,oEbEMI4COAEPXAHIIEALICCEPTAIIUII

,II,uCcepraquoI{HaJI pa6oTa C6CTO}IT lI3 BBe.4eH}Is' CrrIICKa coKpau1euuit u ycJIoBHbIx

O6gSuauenufi, qeTblpex rJIaB, 3aKlIOqeHUt, Crr]ICKa nI'ITepaTypbI' COAepXaIIIeTO 111

HalrMegoBaH{fi, c;1acKa llpruIo)KeHuft.,u 5 upzroxegllfi' .{raccepraWroggail pa6oTa I'I3JIoXeHa

Ha 136 crpa'lrqax Marrrrrgor[rcuoro reKcra r{ coAep}KI,IT 24 ra6nw\stuT2pucynxa'

Bo BBeAeIruu rloKa3aHa aKTy{IJIbHocrb pa6orrr, crerreub pa3pa6oraHHocrllt,

oIIpeAeneHbIIIeJI}IugaKa.qu}IccJleAoB€tHL^fl'HaY|Ha.flHoBlI3IIa'[paKTI,IqecKaJI3HaIII4MocTb

pa6oTbr, cooTBeTcTBPIe /igrclepTA\kIri- naC[opTy HayqHoft Cleq]IaJIbHOcTI'I' MeTOAbI

uccJreAoBal{I4fl, AocToBepHocTb pe3yJIbTaToB, peaJlt,r3aql4t pa6OTbI' alpo6allut pa6oTbl'

ny6rI4KaIIrlI, crpyKrypa fi o6beM Al'Icceprallru'

B uepnoft rJraBe rrpr{BoAI4TCfl I,IH(bOpMaII[t o6 yclonuxx sKcIIJIyaTaIIuI4 KOJIeII

c[r{xpoHll3aTopoB B Kopo6Kax [epeAarl 6onrnerpysurx aBToMo$I{JIefi' cBoficTBaX Lr

xr4Mr.rqecKoM cocraBe clleqllaJlbgoft JIaryHI4 IMqCKA 58'2'2'1-I, upoeKrl4poBagI4u

TexHoJrorflrrecKr{x [poqeccoB |OIII, Br{Aax o6loftnrx Mocr}lKoB' MoAeJrI'IpoBaHI4I4

npoqeccoB folll r4 rrocrpoeHuu MareMarr.rqecKofi MoAeJII4 UO pe3yJlbraraM SKCTI9p'IMeHTOB'

I,Icxo'us I,I3 aHaJIu3a cyulecTBy}ou{I4x npo6JIeM, ctbopMyII,IpoBaHbI IIenII u 3a\aqu

uccJIeAOBaHI'IS, [puBe.qeHHble Bo BBeA9HI'ILI'

BO nropoft fJIaBe U3JIoXeHo EcCneAOBaHI4e, pa3pa6gTKa u BHeApeHIIe T91HOJIOp[II

o6teusoft rrrTaM[oBKr.r rroKoBOK KOneII CI,IHXpOHI43aTOpa c $urypururl o6loelvt IIoBbIIIIeHHOfi

)KECTKOCTII

B rperreft UIaBe [pLIBeAeHbI pe3yJIbTaTbI I'IccJIeAoBaHufi IIo CoBepIIIeIIcTBoBaHI'Irc

TexlroJroruu oo."eMHofi rurair.ruosKr,I noKoBoK KoJIerI cr{Hxpoull3aropa c o6noeM rIoBbIIIreHHoft

)KECTKOCTI,I

IIETNEPMT IJIABA TIOCBflUIEHA IIOCTPOEHI4IO YPABHEHilfl P9fPECCUPI NIA PACTIETA CI'IJIbI

mTt11411OBKtr 11OKOBOK KOJIeq CI,IHxpoHI,I3aTOpa B ilITaMIIe c paoruupgrcilIl,IMOs $urypunna

O6nOftnrna MOcTIIKOM I{ pa3pa6oTKe MeTOAI'IKI{ flpOeKTI'IpOBaHI'Is IIITaM[a'

B npruoxegr4rx coAepxarcr: aKT orbrruoft ilrraMfloBKl'I rIoKoBoK Aer. 15.1770176'01-

KoJIbqo ippurUuounoe clIHxpoHI{3aTOpa .U9JII'IT9JIS nepeAatl; aKT 06 }1SIIOJI63oBaH[I'I
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a3o6pereHur (ruuonax MexAyBeAoMcrBeHHafl (fopua Ne P-2) nareHr P(D }lb 1821286

<lllranan ,{nfl oTKpbITofi rurananoBKpl), aBTopbI: Muxafilon B.H., Bono.qun I4'M, @nlaron

8.,{., Cryrnpuon B.A.; crpaBKI{ o6 ucnonr3oBanllu uso6pereul4t no nareHry PO }|b1821286

<Lllrarrrn AJrs oTKpbrrofi ruraMroBKlr) 3a 1994-2009 f.r.; cpaBHl',IreJlrrurft pacqer

MaKCrdMtuIbHbIX Iasr[6arcqgx MOM9HTOB B HaI4MeHbIIIeM CeqeHI4]I 1OKOBOK KOJI9II

cr4Hxpogtl3aTopa AeII,ITeIs nepeAaq Ia rropbft flepeAaql4 C o6noeM TOJIIIII{HSfi 1'5 uu'

IlonrleHHbre B rrrTaMrre c npflMbrM O6loftnma Mo0TLIKOM I{ B IJITaMIIe c ibl4rypHblM

o6rofiurrlt MocrI'IKoM c pacIunpeHlreM 0,6 MM.

HAyqHAfl HOBII3HA II AOCTOBEPHOCTb PE3yJIbTATOB PAEOTbI

Anropou uoryrleHbl cneAyroque HoBbIe HaytIHbIe p$ynbrarbr:

1. VcranoereHbr qacrora pacnpeAeJreHlrfl pa3MepoB 3epHa rIocJIg ropxuefi ocaAKir B

rrpeAeJlax cTeneHLI .qe(bopMaquu 50+60Yo I'I cpeAHue ,4pIaMeTpbI 3epua B 3aBI'IcIIMocrI4 oT

reMrleparyp s 7 20:7 80o C.

2. florryuenrr 3aBrdcr4Mocrar Arrfl orrpeAeJleHLrs TrapaMerpoB o6Jlofinoro MocrI{Ka (.unuua

rrpflMofi I,I BblcTyllarcIlleft qacTI,I, c c0BIIaAaIOuIIIMI'I IIeHTpaML OKpyXHOCTI{ [poTOqKI4 I4

nUcryna), ucKIIOqaIoIqIIe KopO6neHI,Ie IIOKoBKI4IIpI'I BbITaJIKvIBaHkIu.

3. Ilonyueurr 3aBlrcr{Mocrra lrs orpeAeneul,Iq [apaMerpoB o6lofinoro MocrI'IKa c

rIeHTpoM oKpyxHocTLI npoTotIKI,I, CMeIUeHHbIM OTHOCI{TeJIbHO IIeHTpa oKpyxHocTl{ BbIcTyIIa

B cTOpOHy OT pyqbt, C O6pa3OBaHLIeM pacurrlptlouleroot ytIaCTKa, qTO yMeHbIIIaeT TOIIIIHHy

o6rox rI IrrraMrIoBotIHbIe yKnoHbI.

4. Ycranouegbr BeJrqquHbr Kog(b{rrUr{eHra rpeHut p B 3aBucI'IMocr}I or reMneparypbl

r.rHcrpryeHTa 20+300 oC ra creneHr,r Ae(bopMaIII4L{ € Ha ocuoBauuvr qefo peKoMeHAoBaHa

cMa3Ka fpa4uc OO ars fOI[ rroKoBoK KoJrer{ cl,Inxpoul43aropa asroN{o6rns (KAMA3> us

rraryHrr JIMuCKA 58-2-2'l-L

,{ocronepnocrb pe3yJlbraroB B,qlrccepraul'Iu o6ecneril4Baercfl :

. IICnOJIb3OBaHLIeM COBpeMeHIIbX MeTO.qoB KoM[bIOTepHOfO pl

MOAeJI[poBa]Iut, a TaK]Ke cxo.4'rMocrblo LIx pByiIbTaToB;

tpuslruecr<oro

o AoBe,qeHr4eM Hosofi TexHoJrofr{r4 |OUI rIoKoBoK KoJIeII cl{rrxpoHll3aropa Ao

rrpoMbrrIuIeHHOfO BHeApeHwI.

O cuosHrre pe3yJlbrarbl pa6oTbl o6 cyN4alucb Ha HayuHbx KoHQ epeHIII'Isx'

flo reue Ar{cceprarluu ony6tunoeano 14 pa6or. I4z trux 10 nayvnnx ctaneir, B roM

quclre 4 s se,qylqux peIIeH3pIpyeMbIX Hayqnblx XypHanax, peKoMeHAyeMbIx BAK, 2 naresta
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Ha r{3o6pereHr4e, I nareur Ha rrone3nylo MoAeJIb rr 1 satnKa Ha uso6pereuue

J\e.20 1 3 147 60 I 02 or 1 8. 1 0.20 I 3 ony6. 27 .04.201 5.

TIPAKT}IIIE CKA.fl UEHHO CTb PE3YJIbTATOB PAE OTbI

flpaxrv.recKilI 3Harll{Moctr pa6orbl cocrol{T B LtcIroJIb3oBaHuvI [onfIeHHbIX

pe3ynbraroB B lrnlxeHepnofi uparrlrKe rrpu rrpoeKTupoBanvrlzI I,I BHeApeHI{I4 B rlpola3BoAcrBo

TexHoJroruIqecKl{x npoqeccoB fOIII rIoKoBoK:

:

o pe3ynbTaTbr rrccneAosa]s^uirTeMflepaTypHblx I{ Ae(boprvlarll{oHHbrx pexI,IMoB

rrrraMrroBK 14 rrarpr IMqCKA 58 -2-2-l -l ucnoJlb3oBaubl rlpu cocraBJIeHuI,I

TexHoJrorrlqecKux KapT TIpoLI3BOACTBeHHOfO npoqecca;

. ycTaHoBJreHHiur B3ar.rMocBfl3b feoMeTpr{rrgcKLlx [apaMeTpoB oTKpblToro InTaMrIa c

xecrKocrbro rroKoBoK r,rcrroJrb3oBaHa npl4 [poeKTupoBanvIr4 rutauuonoft ocHacrKI'I,

Bue,qpeHHoft n npousnoAcrBo;

. ycTaHoBJreHHarr B3ar,rMocBs3b reoMeTp[r{ecKrIx uapaMeTpoB oTKpblTofo IIITaMna c

culofi IxraMnoBKr,r r{ MeraJrJroeMKocrbro noKoBoK I,IcrIoJIb3oBaHa flpu npoeKTI4poBaHuH Hoeoft

urrauuonofi ocHacrKl4;

e paspa6orannas. Mero.4r4Ka rrpoeKTr{poBalnfl rlrraMrla AJIJI |OIII noKoBoK Koneq

cr{HxpoHn3aropa ,rs JraryHrr c pacrulapsrcullMcs (furypurru o6nofinutt MocrI'IKoM

r4cnoJrb3oBaHa npv rrpo eKTLIpo BaEIuu nosofi IrrraMrloBoft o cuacrru ;

. noryqeHHoe ypaBHegue perpeccnIa Anfl pacqera cHJIbI fOru rIoKoBoK KoJIeII

cr{HXpoH}I3ATOpa B 3aBIICr.IMOCTr,r OT reOMeTp[qecKI{X napaMeTpoB IUTaMIIa [cIIoJIb3OBaHO B

r{HxeHepuofi ueroAure pacqera cI{JIbI IIrraM[oBKLI.

I{C[OJIb3 OBAHIIE PE3YJIbTAT OB I,I BbIB OAOB AI{C CEPTAUIIII

B pa6ore perueHa aKryiurbuarr 3aglaqa noBbrrrreHlr;I s(p$errznHocrl,I tI3foroBJIeHI{t KoJIeu

cLtHxpoHrr3aropa aeroNro6unr (KAMA3>> 3a cqer co3.{aHl{s I{ BHe,qpeHI,I.t{ B npol43BoAcrBo

pecypcoc6eperarouleft TexHoJroruu fOI[ noKoBoK c BHoBb ycrarIoBneHHbIMLI

TexHoJrou4secKlrMr.r napaMeTpaMr{ v Ipr{MeHeHrreM cnequallbHofo oTKpblToro IIITaMTIa,

o6ecue.Mearoqnfi rrrraMrroBKy 6es xopo6reuur u paspa6otau orrptrttrfi IIITaMII c

pacuuprrcqr{Mcfl o6lofisrru Mocrr,rKoM, nogsofilrloqvfi [pLIMeHIrrb l.Irfr trpoqecca

rrrraMrroBKu o6opygoBaur4e rrresrruefi cI,IJIrI (Kflnn 10 MH BMecro KfIIil 16 MH) u

coKparr4Tb pacxoA JraryHrl sa l3oh.
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[lralr,rn .qrrf, orxphrroft o6leunoft urauIIoBKLI (Ilareur PO RU Ns 252t929), s

nepcrreKTrrBe Mo)Ker 6rrrr ucnoJrb3oBaH npl4 coBep[IeHcrBoBaHnI,I TexuoJloruu |OIII

rroKoBoK B rrrraMrre c pacurr4prroqr.rMcr Snrypnrnr o6loftHrru MocrI4KoM, c [epeMeHHbIM

cMerrleHlreM rro [epr,rMeTpy [oKoBKr{ B 3aBr.rcr4MocTl{ Or neo6xoAuuoft BeJrI,IqI{HbI nOArIOpa

MeraJrJra s o6rofiuoM Mocrr,rKe Arq pa3rrarrHbrx rro cnoxHocrl4 ceqenuft pyrrbt IxraMIIa.

fltts, onpeAeJreHrl.[ seo6xoAuurrft n"eila.ruHrr rroAflopa MeranJla peKoMeHAyercfl

r{cnoJrb3oBarb rrrraMrr AJrf, Lrccne.qoBaHr.rs orrpuroft o6reunoft IrrraMnoBKtI rIoKoBoK (nareur

PO RU 1lb13200s)

3AMETIAHVTfl, tIO PAE OTE

OrMe.rar AocroraHcrBa Ar{ccepraquonnofi pa6o:rrt, ee [paKTI4rIecKyIo 3Haql4Mocrb I'I

HayqHyro HoBI{3Hy, CJIe.{yeT BbICKa3aTb CneAyrolque 3aMerIaHI4s.

1. B pa6ore orpeAeneubr feoMerplrqecKr,re napaMerpbl o6loftuttx MocrIlKoB orKpblToro

IrrraMna n. 2.4, yBeJII,IqI{BaIoqI4e xecrKocrb noKoBKI,I 3a ctler o6log lI cHlrxarouue c[ry

rxraMrroBKr4 n.3.1, K groMy cJreAyer .qo6as[rr rexHoJlon{rlHocrb rlpeAnox{eHHbrx

KoHcrpyKllrafi o6noftsbrx MocraKon ra o6lo.s.

2. B pa6ore (n. 2.4, 3.I) He coBceM {cHo, o6gsaremHbrM JIH ygJIoBI4eM tBrqercs

pacnoJroxeHrre rIeHTpa oKpyxHocreft sHcrynaroulefi uacrl4 lI BbIeMKII o6lofisoro MocrI'IKa

Ha ocHoBaHr.rs BblcTyna.

3. Anropou n pa6ore tracro rrcrroJrrcyercr Berprtrr4Ha <<ycvril{e)), HaIIpuMep, wp. 20,

22,63.65 r4 T.A., Koropar orcyrcrByer B MeNgyHapo,{uoft crcreMe $rasnuecxux BeJIITqI4H

CI4,

3AKJIIOqEHUE

fincceptaryut. npeAcraBJrrer co6oft 3aBeprrreHHyro HayqHo-I4ccJle,4oBarenbcKylo

pa6ory Ha aKTyaJrbnyro reMy. Honue HayqHbre pe3ynbrarbl, noJIyqeHHbIe .ul,IccepraHToM,

rrMeror cyrqecrBeHHoe 3uaqeHLre Anfl poccr,rftcrofi, uayxn B o6racru pa:pa6orrv reopur4 kr

rrpaKT[Kv npr{MeueHprr o6renauofi rrrraMrroBKrr noKoBoK c y3I(IdM TeMrleparypnblM

r.rHTepBaJroM rrrraMrroBKr.r u upo6neirrauu xopo6reHHflnpvLI3BJIer{eHI4pI Ir3 IrITaMla. BbIBo,qbI

v peKoMeHAarIu[ o6ocnoeaurr. Pa6ora orBeqaer rpe6onanuxlvt rI. 9 lloloNeuras o

npucyx.ueHrlu yrreHbrx creueneft AoKTopa Lr lr.an/.uxara rexHuqecKlrx HayK, rIpeAbsBJIfleMbIM
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