
BrAfyK
oQiqifinoro ouoHeHra

Ha .44cepraulfu ry po6ory O.nifi H n rca F,ryapaa BaAn rvron ilca Ha rel\dy

<<Oco6rrrsocri QopuynaHHfl crpyKrypu Ta Blracurnocrefi rpoKary
niAnurqeHoi ge$opuinnocri g nnsrrcoByrurellesrx Cr-Mo-V cra.nefi A.rq

Brr roroBJreHHfl 3BaprcBaJrbHofo AporP>
rrpeAcraBJreHy Ha s4o6yrra HayKoBoro cryreH, AoKropa Qiroco$ii

n ranysi 3HaHb 13 - Mexani.rHa inxenepix
sa cueqianrsicro 132 - Marepiano3HaBcrBo

Arcrya.n rnicrr o6panoi TeMrr.

Crar,uir po3BHroK vopnoi rvremnyprii 3HarrHoro rraiporo

e$exruanicrro crrcreMHux pirueur, c[prMoBaHux Ha crBopeHHfl

3BaprcB€rrrbHofo ApoTy.
e 6ynronnfi npoKar,

eHeproorqaAnuBr{x rexuororifi, sri sAarHi sa6esnequrn nnpo6uuqrno
KoHKypeHrocrrpoMoxsoi MeraJronpoayrqii is HarrepeA 3aAaHuMu BJracruBocrf,Mu.
Peanisarlif, rlboro 3aBAaHH, uorpe6ye 3acrocyBaHH, KoMrrneKcHoro ui4xo4y, srcuit
rloeAlrye Qyu4arraentamni 3HaHH{ npo SasoBo-crpyKrypni neperBopeHH.f, s cransx is

.qocniAxeHb, ToTIHTIM KepyBaHH.f, M TexHonori.rHuNau rpoqecaMr,rCyqaCHUMLI MeTOAaMI{,qOCnlAXeHb, TOIIHTIM KepyBaHH.f, M TexH

Ta o[Tr,IMisaqiero r apaMerpi n o6po6rcr,r MerurrreBux Marepiarin.
AxryanrHicrr Auceprarlifinoi po6orn Onifinnra E. B. Br,r3Haqaerbcf,

neo6xiAnicrro posn'xsanHf, BaxJII{Boro HayKoBo-Texni.rHoro 3aBAaHHf,, flKe nos's3aHe
3 yAocKoH€LIIeHHTM rexnororii BuroroBJreHHr BLrcoKo[nacrr,rrrHoro 6ynroaoro
rlpoKary 4iarraerpou 5,5 NaIra is Hr{3bKoByrJrerleBr{x Cr-Mo-V cralefi. Mera po6orn
c[pf,MoBaHa Ha BcraHoBJIeHH-s saroHoNaipnocrefi crpyKTypoyrBopeHHf, B TaKrrx

cr€LILf,x ui4 qac rapxuoi upoKarKu ra uocrge$oprraaqifinoro oxonoAxeHHrr 3

po:po6neHHrlM Ha ix ocHosi e$errunHrax pexuuin sHer\,riqHrosanrHoi

repMoMexani.IHoi o6po6rn, sri sa6esleqyrorb Qoprr,rynaHH{ rroKparrleHoro KoMrrJreKcy

Nrexani.IHrlx BJlacrusocrefi npoKary, [pr.r3HarreHoro AJrx rroAaJlbllroro Br,rroroBJIeHH,

3BaploBarrbHofo ApoTy.
Oco6rusoro 3HaqeHHf, rli rrrraHHf, na6ynaroru uia qac nupo6uraqrna

3BapIoBanbHLIx rraarepiarin. Heseaxaroqz Ha inreHczsHrafi po3Br,rroK nosirHix
rexnororifi s'egHauu.a rraarepianin 3a AoloMororc eneKTpoAyroBoro 3BaproBaHrur

3€ull{Ilraerbct ocHoBHLrM cuoco6oru BuroroBJreHH, Ta ni4uonlennr 6aramox
roncrpyxqifi i Aetanefi. Kpirra roro, crpiuro po3rrruprcerbcs 3acrocyBaHHfl
aBTOMaTLI3OBaHLIX UpOqeCin HarrJraBJreHHfl Ta ApOTsHO-AyrOBOrO aAIrTr{BHOfO

BLI3HarlaeTbC.f,

pecypco- ra

nupo6unqrna, e@ertunHicrr f,Kl{x 6eauocepeAHbo Br.r3Haqaerbcfl .axicfio
Bnxi4noro cupoBraHoro AJrfl orpr4MaHHf, 3BaproB€LrrbHoro Apory

xrcuit ui44aerscr 6araropasonifi xonoAnifi uracrn.rHifi
4e$oprvrallii, i caMe fioro uoqarKoBufi crpyrrypruufi craH ra rroKa3HrrKr.r rr,riqnocri fi
nractu.IHocri 3HaqHoIo rr,riporo Br,I3HarraK)Tb rexHoJrori.rnicrr [oAarrbruoro
uepepo6neHHr.

,{4r uapo6nuqrna 3BapIoBELIrbHr.rx rr,rarepianiB, rurrpoKo 3acrocoByBaHr{x ni4 vac
BI4roroBJIeHHfl siAnoniAanbHlrx xoHcrpyxqifi eHeprerr{rrHoro, TpaHcloprHoro ra



naQroxiuiqnoro uauruno6yAyBaHHr, rrepeBaxHo BrrKoprIcroByrorbcf,

Hr.r3bKoByrneqesi Cr-Mo-V crani. PasoNr is rI,IM, taxi crani xapaKTepkl3yrcTbcfl

uiAer.rqeHoro cxuJmnicrro Ao yrBopeHHf, crpyKrypHl,rx cKJIaAoBI{x raprinHoro rurly
Hasirr ui.q.{ac ynonimHeHoro oxonoAxeHH{. Y pesynrrari qroro uicr.s 3aBeprxeHHf,

rapr.roi o6po6ru rr,rcKoM y Qepuurifi laarpzqi Qoplayerrcr 3HatIHa ximxicrr
MapreHcr.rrno-6efiniurux 4irxnox, u1o o6yuoBJrroe 3pocraHHfl rroK€t3Hraris N,IiqHocri s

icrornurrr 3HrlxeHH.f,M uflacru.rHocri Mera.Jry. TpaanqifiHa rexHororig orpuMaHH,
3BaproBurJrbHoro Apory uepe46avae rpoBeAeHHrr npouixHoro niAnary uicnx oKpeMux

craAifi noro.riHHf,, trIo cynpoBoAxyerbcr AoAarKoBr{Mu eHepreruqHrrMu Burrputaun,
s6inrueHHrrM TpuBa-uocri nupo6Huvoro rIHKJry r?, siAuosiAHo, co6iaaprocri rorosoi
upo4yrqii. Caue roMy yAocKoH€rrreHHf, pexuuin repMoMexani.rHoi o6po6ru, sxi
Ao3BoJrrrorr c$oprvryBaru ctrpuflTnunufi crpyxrypnufi craH Mera.ny 6esuocepeAHbo
uicns raprvoi [poKarKu H€rlrexr,rrb Ao aKTy€rJrbHux 3aBAaHb . c1nracHoro

uarepiaro3HaBcrBa.
Baxrunicrr gagHa.reHoi npo6reuarzrcu cyrreBo [ocr,rJrroerbcr Haf,BHoro

o3HaKorc -ni4cyrnicrro B Yxpaini nnpo6HrEqrna 6ynroBoro rpoKary g Cr-Mo-V
ctalefi, srcuit [pl{3HaqeHo Anfr BlrroroBJreHHf, 3BaproBsrJrbHoro Apory. YHacni4ox
Ilboro ui4upueucrna KpI{TurrHo BaxJruBr,rx ranyaefi [poMlrcnosocri srrayureHi

Bl{KopucroByBarlr Mer€IJlo[pogyxqiro iunoprHoro nupo6Huqrna, Iqo crBoproe

AoAarKoBi prEslarn Arrfl naqionanbHr4x iurepecia 3ar€rlroM Ta pieHux
upoMr,rcJrosocri 3oKpeMa.

faJry3eu

Otxe, ALlceprallifina po6ora OnifiHkrKa E,qyapaa Bagnuour4qa e cBoerracHoro,
aKTyanbHoro Ta Mae BaroMe HayKoBo-[paKTr{rrHe 3HaqeHHr.

3ntqsom po6oru 3 HayKoBlrMIt rrporpaMaMll, rrJraHaMr{, TeMaMlr.
Teuarnxa Al{ceprallifinoi po6oru OnifiHura E. B. ri4uoni4ae npiopurerHkrM

Harpf,MaM HayKoBo-npaKrlltrHoi 4ixnrnocri Incu{ryry uopnoi Mer€rJryprii irvr. 3. I.
Herpacona HAH Yrpainu ta 6esnocepeAHbo uos'sgaHa 3 Br,rKoHaHHflM y 20251027
pp. Qyn4arraenralrnoi HayKoBo-AocniAnoi po6orn <<BcranosJreHH, oco6rusocrefi
SopvrynaHHf, crpyKrypHoro craHy ra BJracrr4socrefi 6yHronoro npoKary 3 JreroBaHr.rx

Cr-Mo-V cralefi Anf, uignurqennx fioro 4eQopuonaHocri npu nupo6Hnqrai
3BaprcBanbHrlx uarepiarin>> (gepxaaHrEfi peecrparlifilnuit HoMep 0125U000021).
34o6ynau 6eauocepe.{Hbo 3€ulyqeHufi lo Br,rKoHaHHf, 3a3HarreHoi Hayrcono-4ocli4noi
po6oru, 6epe aKrrIBHy yqacrb y pearisaqii acix ii ocHosHux eranis i BtrKoHye
uepeg6aueni ralenAapHuM nJraHoM AocliAxenns.

3a ra"u una xa pa KTeprrcrrrrca rruicry gucepra qii.
v sCmynt Ar.rceprarlifiHoi po6orn s4o6yna.reu po3Kpr4To arryalruicrr

o6paHoro Harpf,My gocli4xeur 3 roqKu 3opy po3BrlrKy cfracHrrx rexHolorifi
BI,IroroBJIeHHf, Ta uepepo6neHHfl MeraJrolpolyrqii cneqialrnoro [pr,r3HaqeHHrr.

Anroporra .Iirro BI,I3HaqeHo Mery po6oru ra 3aBAaHH, AocJri4xeHr, o6lpyuroBaHo
nu6ip o6'exry fi upe4rraery AocJli4xennr, HErnexHrrM rrHHoM slrcsirreHo HayKoBy
HoBH3Hy oAepxaHrlx pesylrrarin, ix reoperr,rrrHe 3HarreHHrr ra [paKTr,rrrrry



3Harlyqicrb, HaBeAeHo ni4orvrocri rrloAo MoxJruBocreft ix rrpoMucJroBoro
BrIpoBaAxeHHrI. Orpeuo 3a3HaqeHo oco6ucrufi BHecoK s4o6yeava y BuKoHaHHrr

npoBeAeHrx 4ocni.qxeHb, Bu3HaqeHo pinenr fioro yvacri B orpuManHi ocuoBHr,rx
HayKoBI,Ix pe3ynrrarin, a tarcox HaBeAeno inSopnaaqiro uloAo aupo6aqii orpnuanux
pe:ynmarin ra ix sucsirfleHH, y HayKoBr,rx ny6liraqiax, qo siAuosiAae
BcraHoBJreHuM BHMoraM go oQopN,rJreHH, Arrceprarlifinnx po6ir.

y nepruowy posdini rpoBeAeHo lpyHrorHr,rfi ananis cyrracHoro craHy
npo6neuu nupo6nnqrna 6yuroBoro [poKary 3 Ht43bKoByrurer-leBux Cr-Mo-V cralefi
3BaproBanbHoro [pl{3HaqeHHf,. YgaramHeno cyracni yrBneHHfl rrloAo upoqecin
repMoMexaHi.IHoi o6po6xz, peKpLtcrturisarlii aycrcniry ra nepe6iry Qasono-
crpyKTypHLIx [eperBopeHb, upoanali3oBaHo oco6rusocri upouucnoBux rexHolorifi
perynboBaHoro oxoJloAxeHH.f,, 3oKpeMa rrpoqecy rr{ry Crenrraop. Ha ocsoai anani:y
nireparypHux Axepen o6rpynroBaHo xouqeuqiro sneuiqHroB€LJrbHoi repuouexaHiqHoi
o6po6rIE, BIa3HaqeHo .qiesi texHorori.rHi trr,rHHuKH, xri e siAuosilarbHr,rMr{ 3a

SoprraynaHnr
BJIACTI,IBOCTEfi

4oxyuenraqii
V dpyzottty pozdini HaBeAeHo xapaKrepucrr{Ky BuKopucraHux uarepiarin,

o6lpyHroBaHo 3acrocyBaHH, eKc[eprrMeHT€rJrEHHx MeroAuK Ta olucaHo MeroAr,rrrHe
sa6esue'reHHf, AJI.f, rlpoBeAeHnx 4ocni4xeHb. lnx nupi[reHHrr rrocraBJreHr.rx 3aB.qaHb
3acrocoBaHo KoMTIJIeKc cyqacHux B3aeMoAorroBHroBtrJrbHux uerogin AocliAxeunr:
aHanis irrixpocrpyKTypr{ Br.rKoHaHo is Br{KopucraHHrrM ourzqnoi Ta pacTpoBol
eneKrpoHnoi rrairpocrouii, saxoHoNdipHocri Qa:onux i crpyxrypHux rreperBopeHb
gocni4xeHo 3a AorloMorolo cLIcreMIa Qier,r.rHoro MoAeJrroBaHHf, reprrao4eQoplaaqifiuzx
npoqecin Gleeble 3800, a xirrai.IHlafi cKJraA oKpeMr4x crpyKrypHux cKJraAoBr{x
BLI3HarIeHo MeroAaMV oxe-cleKrpocronii Ta eHeproAr{cuepcifiuoro
peHTreHocrleKTp€ubHoro ananisy. BusHa.reHH, MexaHi.{Hr,rx BJracruBocrefi ueruy, a
raKox 3araJlbHoi ra JIoKztrIbHoi rnep4ocri pi:nux crpyKTypHrax crua4Hr.lxin
[poBoAlIJIocb is 3aJIfreHHsM cyqacHoro nunpo6yn€urbHoro o6lagnanHr, rqo

y mpemboMy pozdiai HaBeAeHo pe3ynbrarlr pereJrbHoro 4ocri4xenHx
xiHeuaxn po3[aAy rlepeoxonoAxeHoro aycreniry ra 3aKoHouipnocrefi SoplayBaHH{
crpyKrypu Hu3bKoByrnerleBoi reroeanoi crani CrMoVlSi (0,08C-l,30Mn-0,54Si-
1,06Cr-o,54Mo-0,24V-Fer-rro*, Yowr.) y tuupoKoMy AianasoHi urnugxocrefi
6esuepepBHoro oxonoAxeHHr. Ha ocHosi uo6y4osaHoi reprvroxiHeru.{Hoi 4iarparrrra
Anfl 6asosoi cra-ui CrMoVlSi BcraHoBJreHo B3aeMo3B'.f,3ox rraix ruua4ricrrc
oxonoAxeHH.f,, MexaHislvlolvl {asonux [eperBopeHb ra riHqeaznr crpyKTypHr.rM craHoM
MeTaly.

BaxlunuM HayKoBI{M p$ynbraroM e BcraHoBJreHHf, Qarcry yrBopeHH.s n crari
CrMoVlSi loxa-nruux 4inxHor BllcoKoByrJrerleBoro MapreHcnry 3a 6esuepepBHoro

n iHrepnani mnugrocrefi 1,1-0,05 "Clc. BcranomeHo,
girxuor craHoBLtrb 722-897 FfVs,e2, a JroKaJrbHa

paqiouarbHoro roeAHaHHf, rraixpocrpyKrypr.r ra Naexani.rHrx
6ynronoro [poKary, arryanisoBaHo Br,rMorr{ nopuarnnnoi

fi susHa.reno qimoni uorasHuKr,r {Kocri qroro nnAy Merarronpo4yxqii.

sa6esne.ruro Br{coKy 4ocronipnicru
eKclepr,rMeHTarrbHltx Ta rrpoMrrcJroB[x AaHr4X.

ni4raoprosaHicm orprrMaHux

yuonimneHoro
Iqo rnep4icrr

oxoJroAxeHHf,

3€l3HAqCHI,IX



KoHrleHTparlifl ByrJreqro B MapreHcuri uoxe repeBI,IqyBarLI I % Bar. 34o6ynav
repeKoHlrr{Bo 4onia, qo upuquHorc raKoro sBLIIqa e an$y:iirrruit uepepoauo4in

Byrirerlrc, MapraHrlrc i rpervrHiro rraix QepuroM ra aycreuiroM y rpoqeci QasouEx
rreperBopeHb, rrlo [pr,r3BoAurb Ao noK€IJrbHoro s6ara.reHH.f, 3€InlrruKoBoro aycreniry
ByHrerIeM i uapraHqeM nepeA fioro MapreHcurHI4M rleperBopeHHf,M.

.{ocronipuicrr 3anpOIIOHOBaHLIx TIOJIOXEHb

eKcrrepr,rMeHTilrrbHuMu pe3yJrbraraM[ Ta repMoAI{HaNai.rHuN{u

pyruifinoi curu auQysii Byrnerlrc, riHeruqnnx roe$iqienrin

nurBepAxeHa
po3paxyHKaMH

i uoroxis y
6araroxoMrroHeHTHifi reprr,roAprHaNai.rHifi cucrerrai, xxi aAeKBarHo orrucyrcrr uepe6ir

Sa:onux neperBopeHb nil qac ynonimueHoro 6esnepepBHoro oxoJroAxeHH, y
4ocni4xysaHift crani.

Ha niAcrasi
3arrpouoHoBaHo HayKoBo o6lpynrorianuilr uexanisu QoprraynaHnfl JroK€rJrbHI.rx girruor
Br{coKoByrneqeBoro MapreHcr.rry B crpyKrypi 6ynronoro rrpoKary si crani CrMoVlSi
Ta AoBeAeHo, rqo 3HLrxeHH{ ruB[rAKocri 6esuepepBHoro oxoJroAxeHH, y inrepnani
1,1-0,05 oClc ne ga6esueqye 3MeHrrreHH, rinrxocri rBepAux crpyKrypHr{x cKJraAoBrrx

y crpyKrypi ruerary, a HaBrraKr,r s6inrurye ix o6'euuy qacrKy. Bu.snneni
saxoHoN,Iipnocri ta oco6runocri upoqecin crpyKrypoyrBopeHH, rroKJraAeHo y ocHoBy
poapo6neHHf, rexHonorii sHelaiqHrosanrHoi repMoMexaHi.rHoi o6po6ru 6yuronoro
rlpoKary g Cr-Mo-V crarefi Ta crrprMosaHi na uignzuleHHfl fioro rrJracrr{rrHocri fi
rexHoJlori.IHocri uepepo6neHHfl uia qac uoAamruoi xolognoi nracrn.rHoi
4eSoprraaqii souo.riuusu.

Vemeepmurt pozdin rpucBrrreHo AocriAxeHHK) gaxonouipHocrefi @opuynaHnx
crpyKrypu ra Ntexani.rHux sracrunocrefi Hu3bKoBymeqesoi crani CrMoVlSi
3arlexHo ni4 relraneparypHo-4eQopuaqifiHnx rapaMerpin repuorvrexani.rHoi o6po6ru.

uepe6irorra Qa:ono-crpyKrypHHx
Q oprrayean ru u xinqeBo ro Ko MrrJre Kcy rrexani.rHux B Jracrnsocrefi M eraJry.

Y pe3ynbrari uponeAeHr,rx

reMrreparypnuit inrepaar 3aBeprueHHf,

Aocri,qxeHr Bu3HaqeHo onrnua-nrnufi
rapxuoi 4e$oprraaqii rpoKary si crani

CrMoVlSi, xrcufi siAnoni.qae 4ianasony l05G-1100 "C.,{oneAeHo, rqo caMe B rlboMy
inrepnani crBoplolorbct uarexni yMoBH, sri sa6esueqyrorb MaKcuMurrrbHe

sHeN,IiI{HeHHf, ra Qoprr,rynanHs Hafi6imur crpr{rrnr,rBoro crpyKrypHoro craHy Meriury 3

rorrKu 3opy uiAsuqeHHfl rexHonoriqHoi
3a pe3ynbraraMr,r [poBeAeHr,rx

rrJracrr,rqHocri roroBoro [poKary.
eKcrrepr,rMenrin pospo6leno ra HayKoBo

o6lpyHroBaHo pexl4M 4n$epenqifiosaHoro uonirpxnoro oxonoAxeHHfl 6yHronoro
rlpoKary si cmri CrMoVlSi Ha 3aBepruirJrbHoMy eraui repMoMexaHi.rHoi o6po6xu.
3auponouonasufi pexr{M
crpyKrypHrrx reperBopeHb,

:a6esne.rye KoHTpoJrbosaHufi uepe6ir Qaaoarax
ra crBoproe [epeAyMoBr4 Anf, orpr{MaHH.f, ueo6xi4Horo

KoMrIJIeKcy uexaniqHllx BJlacrl,IBocrefi 6yuroBoro rrpoKary, r.xuit y rroA€rJrbruoMy

Moxe uepepo6lflTkrcfl y 3BaploB€umHufi Apir 6es 3acrocyBaHHfl AoAarKoBr,rx

y3ar€IJrbHeHHfl orpuMaHr.rx pesynrraria sgo6yaaueu

BcraHoBJreHHIo B3aeMo3B'xsry rrrixOco6many yBary upu4ireuo
nnacru.rHoi ge6oprr,raqii,

yMoBaMr{ rap.rlllol
rreperBopeHb i

reprr,rivnux o6po6or.
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fl'nmuil pozdin uicrnrr pe3ynbraru 4ocni4xeHb crocoBuo yAocKoH€ureHHs

rpoMucJlosoi rexHonorii BLIroroBJreHHf, Ta ro.{a.nbruoro nepepo6leHHq 6ynronoro
rlpoKary 3 H[3bKoByrneIIeBI{x Cr-Mo-V crarefi 3BaproBtrrrbHoro [pr,r3HaqeHHf,.
flpe4cranneni peeyJlbrarll Malorb 3aBeprrreHrEfi upurcna1ruufi xapaKTep i 4pynryrorrcx
Ha KoMTIJIeKcHI{x eKcrlepl,rMeHTirrrbHr,rx ra rrpoMr{cJroBrax AocliAxeHrurx, Iqo
Ao3Bonl4no s4o6ynauy coopuyruoBarll o6lpynronani percoueH4aqii qoAo
yAocKoH€IJIeHH{ icnyrouux rexHoJlori.rHux piurenr Br{roroBJreHHf, npoKary ra Apory
3BaproB€urbHoro [pu3HaqeHHf, 3 HU3bKOByrnerIeBux cr-Mo-v cralefi.

,{o 6eauepe.+roi rpaKrLItIHoi qinuocri 4ncepraqifiHoi po6orn cni4 nignecur
pospo6neuru isHosallifiHoro pexl4My snerraiqHloBiurbHoi replaoMexaHi.rHoi o6po6ru
6yuronoro upoKary. Baroularra upaKTuqHr{M pe3ynbraroM BuKoHaHLrx AocniAxeHb
TaKox e ycuiruue rpoMI,IcJIoBe uepepo6reHHs AocliAHnx naprifi 6yHronoro [poKary
si cralefi Cn-08X|CMOA ra Cn-08X|2CMO, BuroroBneHux is 3acrocyBaHHsM
3arporloHoBaHoro pexuMy repMoMexaniqnoi o6po6xn. Orpulaani pesylrrarv
rIepeKoHJIlrBo sacni4ulalu uoxlnnicrr aupo6nuqrna 3BaproBtrJrbHoro Apory
4iarraerpoM Ao 1,2 uv BKJIK).IHo 6es sacrocyBaHH{ uporraixnoi reprrai.rHoi o6po6xu.
Buxrto'IeHHs orepaqii perpucrari:aqifiHoro aiguary Ao3BoJrfle icroruo cKoporurrr
eHeproBurPffiu, 3MeHIITTITI,I rpnaaricrr nnpo6uuvoro qlrKny ra oAHoqacHo
ga6esue'Iuru cralittrnicrr Bl{coKrrx uorasuurcis srcocri 3BaproB€rJrbHoro Apory, rrlo
cniAvIEtr rpo BucoKy eSercuEnHicm 3alporroHoBaHoro ui4xo4y ra fioro
[epcleKTunn icrr AJu rrpaKTr{rrHoro Br{KoplrcraHHr.

flosurusHoro oco6rusicuo po6orra e r€, rqo s4o6ynau He o6Mexra3c.s
AeMoHcrpaIliero JII,IIue nepeBar pospo6nenoi rexnolorii, a fi eusHarrrrB rpanr,rqi ii
eQercrznHoro 3acrocyBaHHtr. 3Orperua noKa3aHo, r{o Br{Kopr,rcraHHfl
3anporoHoBaHoro pexuMy repMoMexani.rHoi o6po6rcr,r 6yuronoro rpoKary
4iarraerporvr 5,5 rraM si crani Cn-1OX|2CM(D ne sa6esue.rye MoxJrrEsocri peanisaqii
texuonorii soroqiHHs 6es 3acrocyBaHH, uporuixnoi repuivuoi o6po6rcu. fut
3a3HaqeHoi crani 4oqinrnuM 3€Llruruaerbc{ Br{Kopucrat:afl. rpa4raqifinoi rexnorori.rHoi
cxeMrl is sacrocyBaHHf,M peKpkrcrrrlrieaqifiHoro ni4nany Ha rrpoMixnorray 4iarraerpi
AporrHoi 3aroroBKI,I. Tat<uit BI,IcHoBoK cniguzm [po o6'errusHicrr Br{KoHaHr,rx

4ocni4xeHb, Kpl{ru'firuir niaxia ago6ynaua Ao auanisy orpuMaHr.rx pe3yJrbraris ra
BpaxyBaHns oco6lunocrefi none4inru pisuux Cr-Mo-V cmnefi ui4 .rac xoloAuoi
rlJlacrlrrrHoi 4eQoprraaqii nono.riHH.f, Nd.

BaxlrEnoro cKnaAoBorc rlboro poa4irry
lcor,ru'rorepuoi rrporpaMu CalcRoutes, sxuit

e pospo6lenux HoBoro MoAyJu

AO3BOJT{e Blr3HaqaTr,r MapurpyTr,r
noro'IiHHf,, po3paxoByBarl{ eueprocuroni [apaMerpr{ [poqecy 4e$oprvryBaHHfl Ta
rlporHo3Ho BH3HarraTu rIoKa3HuKu rraiquocri roroBoro 3BaprcBa.JrbHoro ApoTy 3
HI'I3bKoByrneIIeBIax Cr-Mo-V ctalefi. BuropucraHHf, TaKoro [potpaMHoro
sa6esue'IeHH.f, crrpkrfle ournrrriaaqii TexHoJrori.rHoi niArorosxz nupo6uuqraa,
ui4ruIqeHHrc ro'IHocri rpoBeAeHH, inxenepuux pospaxynrcin ra cKopoqeHHro
o6c.srin eKcrIepLIMeHTzLIIbHoro ni4npaqroBaHH.f, rvraprupyris soro.riHHs nuxignoro
6yuronoro rpoKary y 3BaprcB atrcruuir Apir.
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flosurusHoi orlinru 3acJryroBye Br,rKoHaHe

MoxJrrrBocrefi [poMrtcJroBoro BrrpoBaAxeHHf,

sgo6ynaueu o6ryynryBaHHfl
3arrpoloHosaHoi rexnororii

sHeldillHlosanrHoi TepMoMexaHi.rHoi o6po6ru AJrf, yMos IIPAT <<Karr,rer-Crarrb)> i
IIAT <ApcenopMirmn Kpnnufi Pir>>, Iqo uiArsepAxye sucorcufi pinens nparruunoi
cKJIaAoBoi gncepraqifinoi po6oru ra rrepcrreKrprBrr rraacrura6yBaHHr orpr,rMaHkrx

pe3yJrbrarin y peanrHe rrpoMlrcJroBe nnpo6uuqreo.

Cryninr o6rpyuroeaHocri HayKoBrrx rroJroxenr i nucnonrin 4rcepraqii'.
Cryninr o6lpynronanocri c$oprrayrboBaHr.rx y Ar.rceprarlifiHifi po6ori HayKoBr.rx

[paKTLItIHI,Ix [onoxeHb Ta nncHosrciB He BTIKJIuKae cyrvfirinin. ix 4ocronipnicru
aa6esnevyerbc.fl KoMrIJIeKcnnu uiAxoAoM Ao [poBeAeHH, AocniAxeut, rrufi [oeAHye
cyvacni reoperu.tri MeroAlI anariay 3 rxr{poKLrM cneKTpoM eKcrrepuMeHTzrrrbHux

AocliAxeHb, rIpoBeAeHI4x ax y na6oparopHr.rx, rax i y npoMr{cJroBux yMoBO(.
flepexounusicru orpHMaHLIx pesymmrin ui4rnep4xyerbc{ 3acrocyBaHHrM

B3aeMoAorIoBHIoBiLIIbHLIx NaeroAie AocriAxenns cTpyKTypr,r Ta sracrusOcrefi
rraarepiany, 3oKpeMa ouru.IHoi Ta eneKTpouHoi rr,rixpocxouii, @iau.rHoro MoAeJrroBaHHfl
TepMoMexaHi.rHux upoqecin, a raKox MexaHi.rHr,rx nnupo6ynaHr, BuKoHaHr.rx Ha
runpo6yniulbHoMy o6na.qHanni niAuosi.{Ho Ao rruHHprx yHopMoBaHLrx MeroAr{K.
Bncnosru s4o6ynaua 6asylorrcs Ha AocrarHboMy o6cssi eKcrrepr4MeHT€rJrbHoro
rraatepiany, xapaKTepLl3yrcTbcf, HzurexHoro ro.rHicrro szr\aiproBaHb, ui4raeplxyrorbc.f,
crarl,Icrl,IqHoro o6po6roro orpHMaHHx pe3ynbraris ra ix szcoxorc ai4rnoprcnanicuo.

Baxruso niAgHa.ruru, ulo BcraHoBJreni OrifiH[rKoM E. B. oco6ruasocri nununy
naparraerpin pexuMy sueNlilluloaa-uruoi repMoMexani.rHoi o6po6xu Ha rrpoqecu
crpyKrypoyrBopeHHfl Ta QoprraynaHH, MexaHi.rHux BJracrr{Bocrefi 6ynronoro rpoKary
He cyrepeqarb cf{acHI,IM HayKoBr{M yf,BneHHrM y ranysi uarepiano3HaBcrBa ra
rexnolorii o6po6rn Naetarie rr{cKoM ir norlu6mororr iuryroui 3HaHH, rtpo
4ocli4xynani up<tqecu, yrorlHlolorb oKpeMi reoperuqni uoloxeHHf, ra crBoprororb
HayKoBe ni4lpyntx Anfl rroAEulbluoro uonnoqiuHoro BnpoBaAxeHHf, yAocxonaleHoi
rexnolorifi BuroroBJIeHH.f, 6ynronoro rpoKary i :naproBrurbHoro Apory 3

Hr,r3bKoByrJrerleBr,rx Cr-Mo-V cralefi .

fiocronipuicrr oAepxaHrrx pe3yJrrraris.
o6rpynrosaHicrr HayKoBrrx rroJroxeHb Auceprarlifisoi po6oru

ui4tnepAxyerbc, 3acrocyBaHH.rM cyr{acHux rvrero4in gocligxeur, qo BKJrroqae
eKcrlepl{Mentalrui fi upouncloni nuupo6ynants., ananiru.rni po3paxyHKrl ra
BI'IKopucraHH, rlpolpaMHux saco6in 4na MareMar[rrrHoro MoAenroBaHHs. i aHanisy
orpl'IMaHllx pe3yJlbraris. BuxopracraHHf, crrcreMHo uoeAHaHr4x MeroAr.rrrHr,rx ui4xogin
sa6esue'Iuro sce6i.IHe 4ocri4xeHm [ocraBJreHux HayKoBux 3aBAaHb, Br{coKy
iHQopuarusHicrr oAepxaHl{x AaHux, ix HtrrrexHy rovnicrr, 4ocronipHicrr i
rigrnoprcnaHicru.

Ileperconnusictr HaBeAeHIrx y Aucepraqifinifi po6ori 3ar€urbHr{x nucHosris
ni4rnepgxyerbc, BI{coKI{M cryrreHeM ysro4xeHocri rvrix eKc[eprrMeHTzrJrbHr{Mr{

AaHUMrlr Ta pe3ynbTaTaMr.r pospaxynxin, IIIo cniA.rrarr rlpo a4exnarHicE



Br{Kopr,rcraHr,rx MoAeJrefi i xopexruicrr npufiHrrr{x MeroAutrHzx uiAxoAis. Baxrusnlvl
apryMeHroM Ha Koplrcrb 4ocroaipnocri oAepxaHl{x pe:ynrratin e raKox ix
siAuoniAHicrr cyracHlrM HayKoBr.rM y{BneHHrrvr i ysrogxenicrr ia ouy6niKoBaHI,IMu y

Saxonifi nayroeifi nireparypi peaynrraraMra AocriAxenr inurux sir.rugH-fltrrrx ra
aapy6ixnux HayKosrlis.

.{o4arronuru ni4rnepAxeHH.f,M nayxonoi AOCTOBIpHOCTI Ta uparru.uroi
snauyrqocri orpr{MaHr.rx pe3ynbraris e ix aupo6aqir na ruixnapoAHLtx HayKoBLtx

xouQepeHqirx, uo 6ytu upr,rcar.reni cfracHuM upo6reuana rvrarepiano3HaBcrBa,

MerirJryprii, uarunno6y4ynannfl Ta cuopi4neHrrx rtlJryaefi, 4e pe3yJrbrarn AocriAxenr
orpr.rMirrru rro3r{Tr{BHy oqinxy uayronoi cuiffiHou,r ea niAuosiAHrrvr saxou.

Hayxona HoBr{3Ha oAepxaHlrx pe3yJr srarin.

ycniutre nupirueunfl aKTy€rJrbHoro HayKoBo-rexni.rHoro 3aBAaHHr, f,Ka [oJrmaJra y
BcraHoBJreHni aaronorvripnocrefi ra oco6rusocrefi QopMyBaHHrr crpyKrypHoro cmny i

flpe4cranneni y Alrceprarlifinifi po6ori nayrori pe3ynbrarrr csiA.ram rpo

o6po6rrE. flpone4eni .qocniAxeHHt

ruexaniqsux BJracrlrnocrefi 6yHronoro [poKary 3 Hr.r3bKoByrnerleBrax Cr-Mo-V cranefi
3BaprcBanbHoro [pu3HaqeHH, 3zlnexHo ni4 naparraerpin pexlrMy repMoMexani.rHoi

xapaKTepr,r3yrorbcfl HaJrexHLtM pinnervr

Teoperl,IqHoro y3arEIIIbHeHHr, a cQoprraynronani nayroni noJroxeHHs e .{ocrarHbo
apryMeHToBaHuMr,r Ta rpyHTyroTbcf, Ha pBynbTaTax KoMrrJreKcHHx TeopeTr4qHHx,

eKc [epr4MeHT€rrrbHprx ra rrpoM]rcJroBLr x AocliAxenr.
Orpnrraani Hayroni pesynrrarlr Ao[oBHroK)Tb cyracni yrBneHH, rrpo B[JrrrB

uapavrerpin reprr,ro4eQopuaqifinoro BrJrrrBy Ha saroHoNdipnocri ra oco6rueocri

{opuynanur crpyKTypl{ Ta NaexaHi.rHux BJracrraBocrefi 6yHroaoro rpoKary 3

HI,I3bKoByrJIeIIeBI{x Cr-Mo-V crarefi. flpe4craureHa Ar{ceprarlifina po6ora uicrrErr
Honi nayKoBo o6qpyuronani pesymrarn, mi BuHocrrbc, Ha 3axucr yrepue, ra
crlpf,MoBaHa Ha nupirueHHf, aKTyarrbHoro HayKoBo-rexni.rHoro 3aBAaHHs y ranysi
rraarepiano3HaBcrBa.

Hayrona HoBu3Ha pe3yirbrarin 4ucepraqifiHoi po6orn rroJrmae y HacryrrHoMy:
l. Bueprue Ans crani CrMoVl Si (0,08C-1,30Mn-0,54Si-1,06Cr-0,54Mo-

O,24Y-Fe3arruruo* y Yo nar., aH€rJror MapKlr Cn-O8X|CMOA) uo6y4oeano
repuoxiuerr,rqHy 4iarparr,ry ra na if 3acaAax BcraHoBJreHo xiHernry fi r<inmicni
rlapaMerpl,I po3naAy aycreHiry 3a 6esnepepBHoro oxoJroAxeHH, y rulrpoKoMy

inrepnani rrrBr.rAKocrefi ( I 1 6-0,05 "C/c).
2. Bneprue BcraHoBJIeHo Qarr yrBopeHHfl Airsnor Br,rcoKoByrnerleBoro

MapreHcury (nrraicr C < 1 ,6 Yo rlar., uirpornep4icm 722-897 HVo,oz) B crpyrrypi
6yHronoro rpoKary 3 Hpr3bKonyueqenoi JreroBaHoi crali CrMoVlSi ra
3arporoHoBaHo HayKoBo o6qpynrosanuir uexanigvr fioro Soprr,rynanHa
yuorimueHoro 6esuepepBHoro oxoJroAxeHH.f, B iHrepnani runu4rocrefi 1,1*
0,05 oC/c uicrs 3aBeprrreHHf, rap.rrqoro 4eSopMyBaHHfl.

3. Buepure Ha 3acaAax noJroxeHb uepinnonaxuoi TepMoAuHarraixu poapo6neuo
po3pixyHKoBy MoAenb rrepepo3rogiry JreryBiurbHr.rx ereNaenris y upoqeci



QoprraynaHnr crpyKrypLl crani CrMoVlSi 3a yuoaimneHoro oxoJroAxeHH, 3

aycreuirnoi o6nacri.
4.Ha ni4crani p*yrlbraris AocriAxeHH, Qa:onzx i crpyxrypHr,rx reperBopeHb,

rxi nig6yBatorbc.r ni4 uac rap.f,rroro aeQoprrayBaHH.f, i nacryuHoro 6esuepepBHoro
oxoroAxeHHq, BLI3HarreHo ra y3aranbHeHo saxoHoN,ripnocri BrrnlrBy pexurvrie
sneuiqHroB€ulbHoro repMoMexaHi.rHoro o6po6nennx na oco6lusocri $oplaynaHnr
crpyKrypl{ ra BJlacruBocrefi 6ynronoro rpoKary gi cralefi CrMoVlSi, Cs-
08X|CM@A, Cs-08Xf2CM@ i Cs- I OX|2CM@.

Orxe, B ALlceprallifinifi po6ori rocraBJreHe HayKoBe 3aBAaHH, uonnicuo
BuKoHaHo, a sgo6ynaq roBHoro vriporo onoro4in MeroAonoriero uayronoi girnrnocri.

po6orn rroJrrrae y
[parcru u He 3 HarreH Hfl oA ep?rcaH Hx pery.n rrari n.
flparcrzune 3HatreHH.f, peaynrrarin Ar4ceprarlifinoi

HacTyrrHoMy:

1. Poapo6JleHo ra HayKoBo o6qpynroBaHo HosHfi rpboxerauunfi TeMrreparypHo-
urnu4riurufi pexuM uonirpxHoro oxonoAxeHHf, 6ynroeoro rpoKary 3

Hu3bKoByrJIeIIeBux Cr-Mo-V craleft, rxuit, Ha nigrvriny ni4 rpa4raqifinux cxeM
repMoMexani.rHoi o6po6rn, sa6esueqye fioro ui4nzqeny Ae$opNaisHicm ni4 uac
BI{roroBJIeHHfl 3BaprcBzlJlbHoro Apory. Peanigaqi, AoAarKoBoro erarry [prrcKopeHoro
oxonoAxeHHf, rlpoKary y BucoKorerr,rneparypHifi o6nacri npurHi.rye npoqecu
crarl4rlHoi pexpr.Icranisaqii aycreHiry, crpure po3BurKy ausysifinux reperBopeHb ra
3MeHrrrye o6'euny qacrKy raprinnzx crpyKryp.

2.YAocr<oH€IIIeHo rlporpaMHe sa6esue.reHH, Antr rpoeKryBaHH, rraapurpyrin
xoJloAHoro soroqiHHs IuJIrxoM po3rur{peHH, SyHxrlioHitrrbHux MoxJrrirBocrefi
xoMu'totepuoi [porpaMrr CalcRoutes 3a paxyHoK BKlroqeHHr AaHr,rx qoAo
saxoHolvlipuocrefi 4e0oprraaqifinoro suiqHeuufl Hr.r3bKoByrnerleBnx Cr-Mo-V cranefi.
I{e aa6es[eqye Moxrusicrb rlporHo3Horo Bu3HatreHHs rroKsBHnris uiqHocri Apory
nicls xoloAuoi nracru.IHoi ge$opuaqii, BH3HarreHHf, paqionanbHr,rx rraapurpyrin
solo'IiHH, Ta eHeprocllJloBux rrapaMerpin upoqecy 3€urexHo ni4 rroKa3Hr4Kis sxocri
6yuronoro rpoKary.

3. Pospo6JleHo rpaKrLItIHi perolaenaaqii uloAo rrpoMrrcnoBoro BrpoBaAxeHH,
rexHolorii sneuiqnrcsamHoi repMoMexani.rHoi o6po6rn 6ynronoro [poKary 3

HrI3bKoByrJIeIIeBI{x Cr-Mo-V cralefi Ha MeraJrypriftHnx ui4upuerracrBax Yrpainu.
3anpououosaHi peKoMeHAaqii npaxoByrorb roncrpyrcuEnHi oco6flusocri nassHoro
o6na4uanHf, Ta Moxyrb 6yru Bl,IKopucrani gnr BrrpoBaAxeHHr cyracnoi rexnonorii
BlrroroBJreHHf, 6ynronoro [poKary 3 TaKrax cralefi.

4. Pe:ynrrarv Auceprallifinoi po6orn iHrerponaHo Ao HaBqaJrbHoro rpoqecy B

paMKax BrrBqeHHf, 4ucqnuniHz <Teoper[.rHi Ta rexHonori.rHi ocHoBu BuroroBJreHHt
ra rlepepo6renH.s crtllleBoro npoKary Ha 3acaAax pecypco- Ta eHepros6epexeHHn)
uiA '{ac ui4roronrz acuipaHris s Incrnryri uopHoi Mer€rlryprii inr. 3. I. HexpacoBa
HAH YrpaiHr,r :a cneqizurrnicrro 132 - Marepiano3HaBcrBo.
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OqiHrca suicry Arrceprarlii, fi
arca.qevr i.r Hoi 4o6po.recnogti.

,{ucepraqis OrifiHuxa E. B. sa

3aBep[enicrs ra AorprrMaHHfl npuuqnnin

csoiM suicrou, crpyKTyporo ra reMarr,rr{Horo

crptrMoBanicrro 4o6pe y3roAxyerEc-f, 3 Harrp{MaMr,r uigroronxu s4o6ynauir 3a

ocnirHro-HayKoBoro rporpaMoro <MarepianosnancrBo>).
flpe4cmureHa s.qo6ynaueu 4ncepraqifina po6ora e qiricuoro, noriuHo

uo6yAonaHolo ra 3aBeplrreHoro HayKono-xnaniQixaqifiuoro rparlerc, y rrriir nupiureuo
aKTy€IJIbHe HayKoBo-rexni.IHe 3aBAaHHf,, f,Ke nos's3aHo 3 yAocKoH€rrreHHrM ni4xo4in
ao QopuyBaHHf, crpyKrypHoro craHy 6yuronoro rpoKary 3 Hu3bKoByrirerleBrax Cr-
Mo-V crarefi 3BaploB€ulbHoro rtpu3HaqeHH{ AJrf, sa6esueqeHHr fioro sucoxoi
TexHoJlori.rHoi rlJlacruqHocri ui.q qac xoroAnoi rrJracrlrrrHoi aeQoprvraqii soroqiHH.flrvr.

Orpurvrani pe:ymraru cniA.ram rpo cymenzfi oco6ucrufi BHecoK aBropa y
rloAanbluufi posnuror ni4uoni4noro reMaruqHoro Harrpf,My MarepiarosnancrBa.

Anari: pe3yJlbrarin nepeeipxu 4ucepraqifiHoi po6orz Ha reKcroni cuinna4innr
4ae ui4craBu spo6nru BrIcHoBoK, rrlo HayKoBo-xnani$ircaqifina po6ora BuKoHaHa

s4o6ynauevr carvrocrifiHo ra ni4uoni4ae Br,rMoraM axa4euiunoi go6po.recHocri. y
Arlceprallii ne BI{rIBJreHo o3HaK axaAerrai.rHoro nrariary, Sa6pnxaqii, Qanrcnsiraqii
un nego6poqecHux 3arlo3llqeHb, a sci BuKoplrcraHi nayxoni i4ei, pesyJrbraru ra
rexcroni rraarepianu iuruux anropin HzInexHr4M rrHHoM oQoprraleno is [ocvJraHHtrMrl Ha

Ou pu.nrcAHeH Hfl pe3yJr brarin 4ucepraqifi Hoi po6orn.
OcHosHi pe3ynbrarll Al{cepraqifinoi po6oru AocrarHboro uiporo aupo6onani ra

nucnitneui y 15 HayKoBLIx ny6niraqirx, cepeA rKr.rx 4 crarri ouy6liroBaHo y
n IvrixHapoAHux HayKoMerpr{rrHrrx 6a^:ax

Q3, Q4), 3 crarri, sxi sxoAsrb Ao flepeniry
: (xareropia oEr), 8 re3 4ononi4efi,

HayKoBr.rx BrdAaHH.f,x, tr1o iHgercyrorrcx
Scopus rala6o Web of Science (xnapruli
HayKoBrrx Qaxoanx Br4AaHb Yrpaiuu
ony6niroBaHl,Ix y s6ipHzKax Marepianir rraixHapo4ullx i nceyxpaincbKlrx HayKoBt4x
ron$epeHllifi. KpiN,I roro, orpI,IMaHo 1 caiAoqrBo rrpo peecrpauiro anropcbKoro npaBa
ua rnip.

fly6niraqifiua axrusHicu:4o6ynava € AocrarHboro AJrf, roBHoro nucsirJreHH.,r
orpLIMaHpIX y Arlcepraqifiuifi po6ori pe3yJlbraris ra ni4uoai4ae cf{acHr.rM Br,rMoraM

Ao HayKoBo-rnaniQiraqifiHnx po6ir. Oco6nuso cni.q 3a3Haqrrr,r npo HaxsHicrr
HayKoBI,Ix crarefi y uixuapogHlax perleH3oBaHux Br4AaHHflx, rr1o BxoA.rrrb Ao
HayKoMerpHqHLIx 6az Scopus ra/a6o Web of Science, sri uepeg6a.rarorb
rlpoxoAxeHH, He3ErIIexHoro eKcrreprHoro perleH3yBaHufl. Ta ni4rnepAxyrorb
uarexnufi Hayroanfi pinenr nucsirreHux pe3yJrbrarin.

Ananie HaBeAeHoro nepeniKy HayKoarax uy6niKarlifi cni1uurr flpo re, rrlo BoHLt

6eauocepe.qHbo non'sgaui 3 TeMarrrrrHr4M Harrp.f,MoM gucepraqii, ni4o6paxarorr ii
ocHonsi uayxoai nonoxeHH.f,, pe3ynbrarr{ Ta Br.rcHoBKr4, a o6csr ix aupo6aqii e

4ocrarHiu i niAuosi.qae Br,rMoraM ryHKTy 8 <flopxgxy rpucyAxeHH, cryreHrr
AoKropa Sinocofiii ra cxacyBaHn, pirueHnr pasonoi cneqialisosaHoi nqenoi pa1ru
3aKJIaAy suIIIoi ocniru, uayrconoi ycraHoBrr rrpo [pucyAxeHHfl cryrreurr AoKropa
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SirocoSii), 3arBepAxeHoro rrocraHoBoro Ka6inery Minicrpin Yxpainu }lb 44 si!, 12

ciqHq 2022 poKy.

OQoprr.neH Hfl A [r cepra rlii, uona ra crlrJr b Brr rcrraAeHHfl p$yJrcrarin.
.{ucepraqifiua po6ora s4o6ynaua no6y4onana ni4uoni4no Ao

3arElrrbHorrpufinaroi crpyKrypr4 HayKoBo-xnaniQiraqifinnx po6ir i crua4aerbc, 3

anoraqii yxpaincrrolo ra auuificrrorc MoBaMLr, Bcryrry, rlxrlr pos4inir, 3ar€rJrbHr{x

sucHosxiB, crrr{cKy BuKopr,rcra*ux Axepen ra AoAamia.
Texct Allceprallifinoi po6orra BLIKJTaAeHo yrpaincbKoro MoBoro 3 Aorpr{MaHH.rrM

BHMor HayKoBoro crunrc. Po6ora xapaKrepr{3yerbcf, roriqnoro no6yAonorc,
uocriAosHnM BLIKJIa,qeHHf,M pe3yJrbrarin 4ocni4xeHb ra KopeKTHuM 3acrocyBaHHf,M
3ar€LllbHotlpnfiHxroi y rraarepiano3HaBcrBi reprvrinororii, qo sa6eeneqye gocryunicrr
cnpufi nxrrx [peAcraBJreHrix rraarepianin.

O$oplanennr gucepraqii BI,IKoHaHo 'nignoni4no Ao trrrHHrrx HopMarr,rBHrlx
BI{Mor, BcraHoBJIeHux HaK€BoM MOH Yrpainu Ns 40 sia 12 ci'tHr. 2017 poKy <flpo
3arBepAxeHHfl Br,rMor 4o o Qoprr,ureHHfl 4n cepraqii>>.

3aralrruEfi o6csr Al{ceprallifinoi po6oru craHoBr{rr 208 cropinor. Hayrono-
rnaniQiraqifina po6ota s4o6yna.ra 3ararroM uicrurr 43 pucyHKlr, 18 ra6luqr,
189 uafiuenynaHb BLIKopI{craHVx nireparypHrrx Axepen, a raKox 4 4ogarrn, rxi
AouoBHIoIorb ocHor,nuir sN,Iicr Auceprarlii ra ui4rBepAxyrcu ii HayKoBo-rpaKrr,rrrHy
crrprMoBaHicrr.

HeAo.nircu ra 3ayBa?r(eHHfl Ao Arrcepraqifiuoi po6oru.
1. Anrop [epeKoHJIzBo AoBoAr,rrb Br{3Haq€urbHy poJrb npurniueHH.rr craruqnoi

peKpl{criulisallii uil qac peaniaaqii poepo6JreHoro pexr{My snerraiqnrosamHoi
repMoMexaHi.IHoi o6po6rn. OAuar rpu rlboMy He HaBeAeHo xinmicsoi oqinxn
cryrleH{ po3B}ITKy 4unauivuoi perprnctanisaqii, uera4uHarrai.rHoi peKpr.rcrurJrisaqii,
craruqHoro rIoBepHeHH{ Ta craru.rHoi peKpr.rcrirfliaaqii. Tarox ni4cyrHifi anaris
urnuArocri [poxoAxeHHf, 3a3HarleHr,rx npoqecin 3€[JrexHo si4 reMrreparypu Ta
rpl,IB€Inocri rapx.roi geQopN,IaIIii. Eimtu pereJrbne AocliAxeHHs 3rBHarreHux upoqecia
Ta rexHoJlori.rHLlx.ruHHuxin Ao3BoJIHno 6 posrutrpr4Tu yf,BJreHH.f, npo 3aKoHorrripnocri
ra oco6nunocri QoprrayaaHHf, crpyxrypra 6ynronoro rpoKary 3 Hu3bKoByurerleBr.rx Cr-
Mo-V crarefi.

2. Ocnonuufi o6c.f,r fiyH4avreHTiurbHux AocriAxenr Br4KoHaHo Ha cmni
CrMoVlSi, xxa BLI3HaqeHa flR 6asosa An, Br,rBrreHH.rr saxoHoNaipuocrefi upoqecin
crpyKrypoyrBopeHns uiA .rac 6esnepepBHoro oxonoAxeHHr. Hacxilrrcu orpuuani
saxoHoluipuocri Moxyrb 6yru rorurpeHi na Hu3bKoByueqeni Cr-Mo-V crani 3

iHuruu eNdicroN,I MapraHlrlo, xpeuHiro, uoni6geHy ra naHa4irc, a raKox .f,Kr,rM rruHoM
uoxnuni ni4xuneHHs xirrai.rHoro cKJIaAy B Mexax HopMarraBHr4x Aorrycxir laoxyrr
BIJILIBaTH Ha pealisaqiro poapo6neHoro pexuMy eueuiqHrosanrHoi TepMoMexaHi.ruoi
o6po6xr.r 6ynronoro nporary?

3. y Auceprallifinifi po6oti Br{KopucraHo rroJroxeHHf, HepinHonaxnoi
TepMoAllHaIraircu, 3oKpeMa Bu3HarIeHo cr,rcreMy pinnxur OHsafepa 4lx uo4elruoi
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xinerury upoqecin crpyKTypoyrBopeHHtr 4ocni4xysaHoiCI{CTEMI,I, f,K1 OTII4CYIOTb KHETI4KY TIPOqECIB CTPYKTYPOYTBOPCHHtr AOCJIIA}KYBAHOI

ctali y rpoqeci oxolo4xeHHs. Ane pospo6neHa po3paxyHKoBa MoAenb npeAcraBJleHa
rri

repeBaxHo 3 rro3urlii rinqesoro pe3yJrbrdry, roAi sr ni4cyrniu e aHaris ii o6uexeHr
Ta yMoB 3acrocyBaHHrr. 3orpeua, He HaBeAeHo oqiHrn BruIHBy upafiHxrux
npr4ryqeHb Ha ro.rHicru orpnMaHrx pe3ynbrarin, a raKox He po3rnrHyro if crifiricrr
y pa3i sN,rinr xirraiqnoro cKJraAy crani n iHrepnanax, -rxi xapaKrepni Ars aupo6uu.rnx
yMoB.

4. Pospo6JreHa innosaqifiHa rexHororis sHeN,riqHronamnoi TepMoMexani.rHoi

o6po6rz Hr,r3bKoByrner.IeBr.rx Cr-Mo-V crarefi uepe46a.rae rpboxerarrHe uonirpxue
oxonoAxeHH{ 6yuronoro rpoKary Ha rpaHcuoprepi rinii Crenuop. Ane, m ni4orr,ro,

uiA .rac rpoMlrcJronoi pearisarlii neo6xiAuo BpaxoByBaril MoxJrr{By uepinuouipnicm
oxoJroAxeHHfl 3a AoBxl,rHoro BurKa [poKary qepe3 rexnorori.rHi oco6nnsocri
yKnaAaHH, Merurrry Ha rpaHcroprep y uEux4i urocroi cnipari ra guiuu yMoB

oxonoAxeHH, trpu qboMy. 9n BpaxoBye pospo6reHa rexHororis BrrJrr{B uorcuqifisoi
neo4nopiAHocri TeMrreparypHoro rroJr{ ra, ni4uoni4no, ruB}rAKocrefi oxoroAxeHHfl
oKpeMI{x 3oH BurKa Ha SopuynaHur crpyKrypu ir Naexani.rHrlx sracrusocrefi
6yuronoro uporary?

5. OAnnrra is roJloBHr,rx HayKoBux pesynrrarin Auceprarlifinoi po6orn e

BcraHoBJIeHHf, rraexaHisuy yrBopeHH, JroKurrrbHr.rx Airsnor Br4coKoBynrerleBoro
MapreHcLITy y Hll3bKoByrnellesifi Cr-Mo-V crari. IIpu rlboMy He rpoBeAeHo ananisy
MoxJII{Boro BuJILIBy AeHApkIrHoi rirsaqii, rr,rixpocerperarlii nyrneqrc Ta JreryB€rnbHr,rx

laixpocxouii, rqo Ao3Bonr,rno
crocoBHo oco6rzsocrefi

oxoJIoAxeHH{. OAuax 4nr 6inru mrE6orcoro po3Kpurrs oco6lunocrefi $oprraynannr
crpyKrypu y po6ori He BpIKopI4craHo MeroAr{ BucoKopoe4iruHoro crpyKTypHoro
analisy, 3oKpeMa EBSD-auaniry ra rpaHcrraicifinoi eneKrpoHnoi uixpocronii. rln
po3rnflAaB aBTop neo6xiAnicrr sacrocyBaHHq 3€BHarreHkrx MeroAin gocni4xeHb Anfl
AoAarKoBoro uiArnepAxeHH, cryueH.f, po3Br.rrKy peKpr,rcr€rlrisaqifiHux upoqecia ir
oco6rrs ocrefi nepe6i ry S a:oBo - crpyKryp Hr.rx reperBopesr?

7.y qerBeproMy pos4iri Ar{ceprarliftHoi po6orra AocriAxeuo BrrJrrB

reMrleparypno-4e$oprvraqifinux uaparrrerpin o6po6xu Ha sracrznocri crali
CrMoVlSi. flpore ocrrosHrlfi aKIIeHr rpo6reno Ha relaueparypi 3aBeprueHHr

aeQoprr,ryBaHHf,, to4i f,K urnu4ricrr 4e$oprraaqii He analisyerrcx. Ocrinrru
urnn4ricrr 4eQopuaqii icrotHo BrJrr,rBae Ha po3Br.rroK 4ranaruivHoi percpncralisaqii,
HaKoruqennr uliruHocri AucnoKarlifi ra $opuyaaHH{ crpyKTypu aycreniry,4oqilrno
6yno 6 6inrur [oBHo po3rJlrHyrr{ BrrJrr,rB rlboro rexHonori.rHoro quHHlEKy Ha

Q oprraynan Hr BJr acrprsocrefi 4o cnigxynauoi cra-rri.

8. y u'.atorvry po:gini 4ucepraqii po3rurrHyro rr.rraHH, noreuuifiHoro
BnpoBaAxeHHfl pospo6lenoi rexnonorii sHeruiqHroeanrHoi TepMoMexalri.rHoi
o6po6xu Ha Merilrlyprifiuux ni4upueucrBax YxpaiHz. Ane npu rlboMy ne sucsirreuo

ererrdeHris Ha SoprrayB aHHrr 3a3H arreHux MapreHcr{THLIx Ainsnor.
6.3ao6ynaq urupoKo BuKopl4craB MeroAu orruqnoi ra pacrpoBoi ererrposnoi

orpuMarr.r eHa.rHr.rft o6csr

Soprrynannr
Hrr3bKoByHrerIeBHx Cr-Mo-V cralefi 3a

crpyKrypr
pisnzx

eKcrrepr{MeHTaJrbHrax AaHr{x
Ta Sa:onoro cKJraAy

pexauin 6esnepepBHoro
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repcrIeKTuBI4 MoxJIrBoi aAaumqii 3a[porroHonanoi rexnolorii
3BaproB€rrrbHoro [pra3HaqeHHrr 3 isuruuu crrcreMaMu JreryBaHHr.

Bnaxato, rrtro BLIcJrosreHi 3ayBaxeHHf, He e Br,r3Harralrnuuu i ne
3ar.rnbHy HayKoBy HoBLr3Hy fi upamaqHy 3Haqnuicrr pe3ynbraris ra He

Ha rro3urunny oqinry Arlcepraqifiuoi po6oru.

Ao crarefi

3MeHrrryroTb

BTIJIUBAIOTb

HayKoBI{x pe3ynbrarin, ix reoperllqHoro o6qpynryBaHHr, [paKTLtrrHoi snauyrqocri,
pinna anpo6aqii ra ny6nixaqifinoro szcnirreHH, BBaxaro, ulo Aucepraqir t4o6ynaua
cryrleHf, AoKropa Qinoco$ii Onifinzra E4yapAa BaAunroBzrra Ha reMy <Oco6tnsocri
SoprrrynaHHf, crpyKrypl{ ra BJracrusocrefi npoKary ni4nuulenoi aeQoplaisHocri s
Hkr 3bKoByfnerleBr{xn-us-bl'.ulryrrrEqtrI,tlx Uf-Ivlo-v cTaJIeI,I NIfl BLI|OTOBJIeHHf, 3BapIOBUIJIbHOIO ApOTy))
BrIKoHaHa Ha BucoKorray pinni, ne uopyuye [puHquuir ara4euiuHoi go6po.recHocri ra

Cr-Mo-V CTAJIEI,I NTfl BLI|OTOBJIeHHf,

e saxiH'IeHrIM HayKoBHM 4ocni4xeHH.f,M, cyxyuHicrb reoperurrHr4x ra rrpaKTr,rrrHr,Ix
pe3yJlbrarin sxoro posn'a:ye HayKoBo-rexni.rHe 3aBAaHHrr, rrlo Mae icrorHe 3HaqeHH,
Anf, rzrny3i sHaHr l3 - Mexani.rHa inxeuepix.

3a pinneur aKTyuIJIbHocti, cryrreHeM nayrconoi HoBu3Hu, o6lpynrosaHicro
peayurrarin,

BucHonox rrpo Arrceprarlifi ny po6ory.
Ha uiAcrasi analisy arraicry HayKoBo-xnariSixarlifiHoi po6oru, orprrMaHrx

lX [paKTpIrIHI'IM

ALrCepTarllr{Ha

3HaqeHHf,M Ta noBHOTOTO Br{CBlTJreHHf, y
po6ora uosHicrrc ni4uoni4ae Br,rMoraM,

ycraHoBJIeHI'IM ryHKraMI{ 6-9 <flopf,AKy rpucyAxeHHr cryrreH.f, AoKropa QilocoQii
Ta cKacyBaHH, piurennr pasoaoi cneqianisonanoi n.reHoi pa1u 3aKJraAy rnqoi ocniru,
Hayronoi ycraHoBl{ rpo npucyAxeHHf, cryreHrr AoKropa Qinoco$ii>>, sarnepAxeHoro
rocraHoBoro Ka6inery Minicrpia YxpaiHra Ns 44 si!,12 ci.rns 2022 poKy.

3 orrx4y Ha BHKJIaAeHe, BBaxaIo, ulo sgo6yna.r OnifiHr,m E,qyupa Ba4uuonu.r
3acnyroBye Ha rpucy.qxeHH, cryreH, AoKropa Qinoco$ii a ralysi 3HaHb 13
Mexani.{Ha iHxeHepis sa cneqianrHicuo 132 - Marepiaro3HaBcrBo.

OQiqifrufi ououenr
.{exan Saxynrrery inSopuaqifi nzx
rexHonoriir ra Naexani.rHoi iuxenepii
HHI <flprE4ninposcbKa AepxaBHa araAeuis
6yginnuqrBa ra apxirerrypn>
YrpaiHcrKoro AepxaBHoro yuinepcr{rery
HayKr,r i rexnolorifi, g.r.n., Aor{eHT
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