
OT3bIB
oQuqlianbHofo o[noHeHTa Ha Ar.rcceprarlr4oHHyro pa6ory

3afi Her4r.troeoii fynrnaprr Taxlrponnlr
Ha TeMy ,<B,rnrHue x Mt4qecKoro cocTaBa, repvutecrofi [i xl.lMHKotepN4uqecroii

o6pa6orox Ha rr3Hococroiirocrt rtceBAo p-rzraHontrx crrJlaBoB), rrpeAcraBneHHyro Ha
coI4cKaHr.re yuduoii creneHrr :r.alr'1.Ll4ara rexHrrrrecKr4x HayK no crerlr4a-rrr,Hocrr.r

2.6.1 . Mera:uoBeAeHr4e u repM[rrecKas oSpa6oma Mera,rrJloB H crrJraBoB

AKTyarr,HocTb reMr,r Aricceprallul
O6rqeu:eecrHo! rrro r[TaH fi crrJraBbr Ha efo ocHoBe nloxo pa6oraror Ha r43Hoc 14

B Hacrotulee BpeMq He r4cflo.]lb3yrorc.rr Ar.fl u3roroBJreHl4f 4eralefi, pa6orarorqrax e
ycnoBHqx TpeHur.

O4uaxo, Tr4TaHoBbre crrraBbr Slaro4apt I,rx errcorcofi y4entHofi npoqHocrr4 i.r

errcoKofi roppo:r.rouHofi crofirocrll a cnocoSnocru paSorarr rpr{ rroB;rrrreHHbrx
TeMnepaTypax 6eayc:roeuo Halrrjrll 6rr csoe MecTo B rrepcrreKTr4BHbrx t43AeJrrrrx, ecnu 5r,r
Suno naii4euo pe reHr4e roBr,rruenxq auurlppurqraoHHbrx xapaKTepr4crr4K uznenui u
CHIIXeHUT TpeHr4rr MeXAy lroBepxHocTtMlr.

Teir.r se MeHee norpe6Hocrt npoMbrrrrJreHHocrr{ B s$$exrrzeurrx rr4TaHoBbrx
noAruLlrlHi.lKax BeJrr4I(a, Ho Ans :roro Heo6xoAltMo pelrr4Tb npo6leltu c o6ecneqeulteu
paBHoMepHoro nBvN.euufl BpaqarenbHofo xapaKTepa 6e: r:noca, 3Tr4 Aerzurrz AoJrlKHbr
o6la4aru nosuueHHoil ToqHocr;ro, Hrr3KrrM roeS$uqlleHroM TpeHr4s, Bbrlep)Kr.iBarb
BbrcoKylo qacToTy BparIeHIIt u coxpaHr4Tb Bce rIpeIIMyIIIecTBa TI4TaHOBbIX CIIJTaBOB B

IXUpOKOM Ar4ana3oHe TeMlepaTyp.
floerovy lrccneAoBaHr,re Blrufl:aufl TepMI4IIeCKOI{ Ir xr{MlzKorepulruecxofi

oopaooroK Ha oobeMHyro 14 [oBepxHocrHyro crpyKTypy [ceBAo p-Tr4TaHoBr,rx cn.]laBoB,
HX TBepIOCTb 14 I43HOCOCTOLIKOCT6! a TaKXe BO3MOXHOCTL Ilpr4MeHeHI4t
uonuo-nna:uennoii oSpaSorru AJr{ peanv3a\uLl 3ana-uu co3AaHr4t
rroAlrrl{[HI,IKax, tBr.flercrr aKTya,'Ibtofr Hayunofr u rrpaKTI4qecKoi :agauefi.

O6rqaq xapaKTepucrnrca pa6oru
B npe4cranleusofr sa 3aulr4Ty paSore AocrarorrHo no4po5no oflr.rcbrBarorc{

coBpeMeHHbIe MaTepLiaJIbI, TeXHrIrIeCKI4e II TeXHOIOTfiqeCKIIe peIIIeHI,I.q Int
IIOAIIIIZIIHI4KOB KaqeHI4.tI c TOTIKLI 3peHl4q MaTepIIaJIOBeATIeCKLIX II KOHCTpyKTI,IBHbIX

oco6eHHocrefi npr4MeHeHr{r ruTauoBbrx crrraBoB. Texnoloruu rar< o5:sevuoro, TaK }r
noBepxHocTHofo ynporrHeHr.rr nonyQaoprrKaToB r{3 Tr4TaHoBbrx clnaBoB.

Boruuroe BHr,rMaHIIe yAeneHo BJII4gHI4Io raKl4x SaKTopoB, KaK xl4Mr4rrecrufi cocr,ac,
nJracrlrqecxarr 4eQoplraqvta, TeMneparypa crapeHr4rr r.r HarpeBa rroA 3aKalKy Ha
crpyKTypy 14 cBo[crBa [ceBAo p -rzranoeux crrJraBoB.

Truare,r sHo H 3y q e H br Bonpoc bt BJl4 9 H tlfl pex [.t MoB ea r<l y v H o ii u ou u o- n,r a: v eHHoii
o6pa6orKl4 (a:orr.rpoaaHu-a u HaHeceH s. :r'r4Tpr4na rzraua) Ha o6:serr.ruylo v
rroBepxHocrHyro crpyKTypy, Ha rz3MeHeHr.re rBepAocrr{, Ha Qopur.rpoeaHr.ie $asonoro
cocraBa z rpuSorexHr4qecKr{e xapaKTep crr.rKr4 r43Ae;rrri us ncen4o B-rzrauoer,rx
CIIJIABOB

earyyuuoil
TIZTAHOBI,IX



Hau6o"ree Ba)ft Hbre HayrrHbre pe3yJrbrarbr:
I . VcraHognegr,t 3aKouoMepHocrrl Brrr4flHrrfl. xr4Mr.rqecKofo r.t $a-:onoro

cocraBa? rroBepxHocrHofr ra o6lelruoir crpyKTypbr Ha rBepAocrb nceBAo B-rzrauonrrx
cnraBoB npH pa3n qHblx pex Max repvtuecrofi u earyyvnoi;i noH Ho-nlagveH Hofi
o6pa6oror u o6ecreqflearcqrlx nsrcorlrii ypoBeHb rplr6orexunuecKr4x xapaK'repucrrrK.

2. O6ocnoeauue anfopr4TMa eu6opa crrcreMbr rerupotsaHt,rs Anfl co3na:avfr
Tr4TaHOBbrX CrrraBOB C er,rcoKofr TBepAocrbro. llor<asauo, qro rrq 3Toro Jryq[re Bcefo
noAXoAST rrCeBnO B-Cnnan;r, a rrfl [oJlyqeHrrr MaKcI]MaJlbHofo yllporrHeHl4-s
uo:ruS4euoesrii sKsraeaneu'r Ao.[]KeH HaxoAr4Tbcr n npe4e:rax 12- 14.

3. llpe4noNeu roeuft ncen4o $-rlrranonnii cnras - Ti*6Al-4V-1Mo-1Cr-
3,5F e-2Sn-22r, r<oroprrii npu rex xe rexHoJrorrrqecKr4x cnofrcreax o6r'agagr ypoBHeM
reep4ocru na 2 4 e4unzqrr HRC 6o:6ure, qeM y cepr'r finrrx rpoMbrrrrJreHHbrx
TI4TAHOBI'IX CII.]IABOB,

4. OnpegeneHr,r pexlrMbr replaoo6pa6orKrr, B qacrHocrrr, :ror $axr, uro
onrl4Ma,'rbHbre reMneparypBr HafpeBa rrceB.4o B-rirrauonrx cnJlaBoB rroA 3aKanKy
AoJIXHLI 6rrrl Ha 30-50'C Hr4)Ke reMfleparypr,r [onr4Mop$Horo npeBpauleuur, rtro
no3BoJrrer coxpaHr4Tb B crpyKType ne6olr'ruoe KonuqecrBo qacrrrrl neperaunofi o,-$asrr
r{ 14cK:rroqnrb peKpr4craJrnr43aqrzrc B- $a:rr.

5. llocle [poBeAeHr4s nar<yyr,troii zouso-n:ra:lresHoii
coBMerqarcnreit nporleccr'r a3orr4poBaHr.rq r{ HaHeceHrrr Hr{TpriAa rrlTaHa, o6pa-:yercl
6ecnopucroe noKp;rrue, I4cKJrroqaloqee cKa!'ILIBaHLIe H lroKa3aBrrree xoporue
pe3ynbTaTr,r [pr.r ficrrbrTaHr4rx Ha TpeHr4e.

Ilpanruuecrcaq 3HaquMocrr pa6orrr
K uau6olee 3Har{rrM6rM [paKTlqecKr4M pe3ynbraraM ArzcceprarliroHuofi pa6orrr

MOXHO OTHeCTT{ CJIeAyIOUIT4e:

l. B pa6ore ycraHoBJreHo. qro coqeraHhe )rtpoqHq]oueii repvuvecrofi r
naxyyir.troii lloHso-nla-glrennoii o6pa6oror<, BKJlroqabtqee 3aKaJrKy, c lapeH[e,
a3oTIIpOBaHfie 14 HaHeCeHIle nOKpbITIrr r43 HIZTpI{Aa THTaHa, IIO3BO.rlf eT CO3IaTb B IICeBAO

B-rliraHoesrx cnraBax crpyKTypy, oSecne-runarorqyro BbrcoKyro rBepAocrb 14

It gnococtofrrocru.
2. Paspa6oraH pexr.rM ynpoqHxroqeii replru.recKoii oSpa6orxu 4la nces4o B-

Tr,rraHoBbrx cnJraBoB (uarpen Ha 30-50 C uunre reMrreparypr,r nonzuopSuoro
rrpeBpaxleHr.rr c flocneAyroulefr :ana.,rroii B BoAe r{ crapeHrre [pr4 TeMneparype 475 C n
relleHl4e 25 u), uro no3BoJrr4Jlo floryrrr4rr, o6leir.ruyro rBepAocrb 49-53 eA. HRC.

3. llpegloNeHHrrfi pe)KuM naryyvuoii uosso-nla:veunojl o6pa6orxu,
exlrcuarorqllfr a3orllpoBaHr4e c nocneAylolqlrM HaHeceHIreM Hr.rrpuAHofo rloKpLrrrIt,
n03Botrun co3Aarb B rloBepxHocrHbrx cJrorx crpyKTypy, Koropas rroBbrcr.rJra rBepAocrb c
500 4o 1200HV 0,05 a e 10 pa: cutzsr.ua u3Hoc rrpr4 acnlrraHr.rr.r Ha rpeHr4e B rlape co
craJrbHbrM IIIX15 rz KepaMr.rqecKrrM ZrO2 xourprerauu. 3ror rexHororuqecKufi pelcau
yxe r4crroJrr,3osau OOO <!ona-M> nplr o6pa6orKe MeArrqzHcxrzx usgenri, uro
noATBepxAaeTcs cooTBeTcTByIoxIHM aKTOM.

,{ocroeepuocrb rroJlyrreuHbrx pe3yJlbraroB oSecneqesa r4crroJlr,3oBaHrreM
noBepeHHoro z ceprz(przuupoBaHHoro oSopy4onanrar c lrc[oJrb3oBaHueM
JIxrIeH3I4oHHoro nporpaMMHoro o6ecneveuua; [poBeAenr4eM vccnenonauzfi t\

o6pa6o:n<u,



AeftcrByiolIIefi
coBIIaAeHr{eM

HCIIbITAHI4' B cooTBeTcTBI4Iz c Tpe6oBaHIi,sMI4 HayrlHo-TexHl4qecKoii AoKyMeHTaIIIIII,
Ha repprzropr4r4 Poccrzficrofi Oe4epaqr.ru (|OCT);
3KCNEPLIMCHT€L]IEHbIX AAHHbIX I,I TCOPETI,IqCCKI4X

r4crroJrr*oBaHr4eM MeroAoB MareMarr4irecKofr crarucrurrr flprr o6paSorKe pe3yrbraroB.
Pe:ymraru Ar{ccepraqr,roHHoil pa6orbr, BbrHocrrMbre Ha 3arqr.ITy, anpo6zponaun

ua 5-ru Hayr{Ho-TexHr4rrecKr4x xou$epeuquxx, ony6rzronaHu e 13 flerrarHr,rx paborax,
ug sux 8 crarei e v3naHuflx, BxoArrqlx B nepeqeHb BAK u 5 e Nypnarax, BKJrroqeHHbrx
B Me)KAyHapOAHr,re cacTeMBr rlr4Tr4poBaHr4{.

AnropeQepar u ory6riuronauurre paSoru no;rHocrbro orpax(aror coAepxanae
Arl CCepTaq14r4.

3a Me.raHus:
1. B n. 1 . Hayvuoii Hoer4:Hrr HarrvcaHo, qro <<o6ocHosaH sH6op cr4creMbr

JlefIlpoBaHI4{ AJr-s co3AaHI4q crIJIaBoB Ha ocHoBe rlrrana c ebIcoKofr TBepAocrblo), a e n.5.
<,,{orasaHo, rITo xr4Ml4qecrurii cocran He or(a3brBaer cyqecrBegHoro BJITIflHITT Ha
uguococroirocrb nceBAo B - rnrauoeux crrJraBoB)). Ecttu o5a yrBep)KAeHr.rs BepHo, Her
nr.r 3Aecb nporzeopevux?

2. B HassaHzz n. 4.1 <Bnfi-fiHr.rr reMrreparypr,r HarpeBa z BpeMeHr.r tsbrAep)nKr]
Ha iz3MeHeHrre rBepAocrn rrceBAo p-rraranoerrx crrJraBoB)), Br.rAr{Mo, flponyqeHo (no,q
3aKanKy>.

3. Ha ecex rpa$nxax orcyrcrByror ,4oBepurer;H;re r4HTepBaJrr,r, xorr 14

yKa3blBaeTc.s, ITo <SKClepIZMeHTanbHLIe AaHHbIe
MareMarI4 rrecKoii ctarucruru>>.

o6pa6artrea:ru Mero,4aMr4

4. B pa6ore yKa3lrBaercf, qro (HarpeB o6pa^:r1on noA 3aKajrKy npoBoAuJics B
BbrcoKoreMrreparypuofr 3rieKrponeqiz cHoJI 2.2,5.2112,5-141 (ao 1250'c) c eos4ylruofi
arrraocrfepofi, Alr crapeHrrr B 3reKrporeqz CHOJI - 2.2,5.1,8110-tr43 (ao 1000.C) c
eo:4ynnofi arl,rocQepofi>, Ho He yloMr4Haercq ra3oHacbrrleHurrit / a,rr$r.rpoeaEHHii
cnoii. Hra rar oH o6pa^:yerca/y4an-aercr, Hr.r KaK oH Biru.fler Ha rBepAocr; rroBepxHocrrr,
HI4 Ha flpolleccbl fipu I4oHHo-rIJIa3MeHuoil o6pa6orKe, BKJrroqarorlefi u a-:orrapoca1L1e, 14

HaHeceHlte HT4TpIIAHOIO nOKpbITI4r.
5. B fnaea 5 crp.145, Harrr4caHo, uro dlolyuesuuii no npovrrur:renuoii

TexHonorrrr4 no,ry$a6pi.Kar AoJrxeH 6lrTb no4aepfHyr He rroJrHoMy, a qacruirHoMy
orxt4 ry r4Jrr4 or)Kr4ry AIrfl cufl.tr4fl nanpxxeuufr., vro6rr coxpanuTb B crpyKType
noBbrrrreHHyro rrJrorHocrb .4e@exron Kpucrannr4qecKofo crpoeHr.r.s, B flepByro orrepeAb
4uClOr<aqzfi.>> Bonpoc: uoxer 6srrr noo6rqe He [poBoAr.irb orxrrf rrJrri ecJrr,r npoBoAr4TL,
TO KaK OIreHI4Tr, <COXpaHHOCTb rIJIOTHOCTU 4eserrOn Kpl4oTannualecKoto crpoeHlIt)).

uAenaHHble 3aMeqaHLIt He cHlixalor rroJloxrirenbHoil ouenrlt pa60Tbl. BHs0rtr.
cAeJraHHbre e pa6ore, He BLr3ErBarOT CouHeurafi 14 Mofyr Surl ucnolr,3oBaHr,r B

4a,rruefrtrrux lrcc:leAoBaH .sx u3Hococroifu<ocru rceBIo $-rlrraHonrrx c[.]laBoB.

3an.rroqenne
[uccepraqraouHa,a pa6ora 3aiuergLtroeoii fyruHaprr TaxrzpoeHu BbrrroJrHega Ha

BbrcoKoM HayqHo-TexH[qecKoM ypoBHe. ona npeAcraerser co5ofi 3aKoHqeHrryrc

xopoIIIr'rM
pacqeToB,



HayrrHo-KBa.[uQuxaquonuyro paSory, e roropoii Ha ocHoBe z3yqeHr4f, B[ryrflHrtfl.
xI'IMI'IqecKoro cocraBa, (pa3oBLIX 14 crpyKTypHbIX flpeBpaqeuuii, npozcxoAtnll4x B
lceBAo B-rurauoerrx crrJraBoB npv repMr.rqecrofi r.r xuvzxo-repurauecxofi o6padorrax,
pa3pa6oraHLl TexHoJlorlrqecKlre pexlrMbr r4x o6pa6orKr4, o6ecle.iI4 Barouue Bbrcorr4r4
ypoBeHb ux rpz6orexHrrrrecKr4 x xapaKTepr4 crnK.

llo uayuHovy ypoBHro floryr{e'H'rx pe3yJr'TaroB, conep)Ka'r4ro ra o$oprrneuulo
npeAcraBJreHHarr A cceprarlHoHHar pa6ora yAoBrerBop.ser acelr rpe6on a1u'.M n.n. g-14
lloroxenzs o [pr4cyxAenrrr4 yrregbrx creneuefi, yrBep)KreHHola llocrauosreuzel4
npaBzrerrbcrBa PO or 24 ceura6pn 2013 r.l\1! 842, a ee aBrop, 3aiinerlrInona lylruapa
Taxtrponua, 3acryxrzBaer npr4cyxAeHr4-s yveuofi crerreHrl KaHAr.rAara rexHvqecKr4x HayK
ro cneqrraJlbHocru 2.6.1. MeranloeeAeHlre Iz repMrrrrecKar o6pa6oma Mer€urnoB 14

CNJIABOB.

O$uqraa:nurrfi olnoueur,
KaHAr,rAaT TexHr4qecK[Ix HayK, AorIeHT,
reuepalrurrfr AlrpeKTop
HerovrraepuecKoro [apTHepcTBa
<I]eur no pa3Brrrr4ro I{unra> Bla4rzclan Zropenzv

Te:l.: +7-926-115-0739
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