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BIruYK
oQiqifiHoro orroHeHra Ha Arrceprarliftlry po6ory

Eapanoncrroi Orcanu Balepiinnr,r " Oco6nnnocri crpyKTypoyrBopeHgr ra sracrunocri
cneqeHllx MeralloMarprlrrnl{x KoMno3rrris ra euorccunolinaepin s 4ncuepcHuM

HttrIoBHIoBarIeM na ocnoni cLlcreMr,r Ti-Fe-Si-I\rIn-C(B)", [peAcraBlenoiAo 3ixLtcry Ha
s4o6yma HayKoBoro cT)fireHr KaHAr,rAara rexHi.rHr.rx HayK

sa cneqizunHicuo 05.02.0 1 - rvrarepiano3HaBcrBo

Ba:rclnnolo HayKoBoro i [pI{KJraAHoro upo6neMoro, ffia [orpe6ye nr,rpirueHHr, €
uiAnn[Ienns eSerrunHocri BllroroBJreHrrrr cyracHoi rexHirn, ii- Qygrcqionalrulrx i
eKcruryararliftHrx xapaKrepl4crtlK. Csirosi reHAeHqii y crBopenui nupo6in pareruo-
rcocrvriruroi i asiaqiftHoi rarryseft, uaruuHo6yAyBaHHf, noJrrrarorb y rrgpoKoMy
BuKopucranHi Iraarepianir, crBopeHl{x Ha HoBI{x 3acaAaL HarrptrKJraA KoM11o3t4rliftnrax
uatepialin, o6c.f,r tKlrx y r<oncrpyrqii rrapo6in nocriftHo 3pocrae, a raKox
euepros6epirato'*rx ra pecypcos6epiraroqrx MeroAin nupo6u"q*u. flepcnerruBHgMr{
HarIp{MaMu sa6esneqeHHt BLIcoKoro pinna xapaKrepucrr,rK nyuia i arperarin i nnpo6in a
IIinoMy e 3acrocyBaHHt iunonaqiftHnx KoMrro3r,rrlifinnx nrarepianin 3 MeraJreBr{M}r
MarprrlltMz si curanis rerrl{x MeraJlin i noniMepHr{Mr,r MarpLtrlflMrr 3 MeraJreBr,rMrr
HarIoBHIoBaqaMu, rrci uarom ynirarrHe rroeAHaHHfl, BJracrl,rBocrefi - sgcori nrrroMy
uiqnicrr, s'-f,sxictl pyftnyaannr, eneKTpo- Ta rerrJro[ponignicrr, sHococrifixicri.
Hessaxalorm Ha BeJII{Ky rilrricrr 3arrporroHoBaHr'rx MerarroMarpr.rrrHr{x, B nepuy qepry,
TuraHoMarpuqHl{x rcouuosutin, Anc[epcHoapMoBarrr{x uoniuepHlrx KoM[o3rrrliftnru<
rraarepianis i oqenu4ni nepenarz x BI{KopIlcraHHr o6uexyerrcr qepg3 nenupineui
npo6leirlu HeAocrarHboro pinra [JracrnqHrfx uacrunocrefi rur.piarri", nicoroi
raprocri nzpo6HzqrBa, Iqo 3yIr[oBJIeHo 3acrocyBaHHrlM 6ararocra,uifinrx rexnoJrori.nrr.o<
IueroAin. Cyuacnufi rorntA Ha 3a3Hatleny npo6JreMy noJrmae y roMy, rqo iT rupiruenux
uorpe6ye nocnilonnuu posn'xsanHana Hlr3Klr cKJraAHax 3aAarr 3 BuKopilcragH.f,
KoMIUIeKcHoro ui,4xo4y, rrwfli 6asyerrcx Ha pospo6qi rvrarepianin r "o""r a6o
yAocKoHaIIeHuM xirai'rHur{ cruIaAoM ra e$emuBHlirx rexHoloiifi ii nuroroBJreHHr. Tornry
AaHe Aocni'qxeHIUI, Merolo f,Koro e crBopeHHt rr{TarIoMarpLrqHEX Ta Meftulonoliuepun
KoMno3I'ITin s nucoKl'Iuu i repoBaHuMI,I xapaKTepr,rcruKaMr{ ra ueroAin ix snroroBJreHH.,r
na ouroni BI'I3HaqeHax 3axoHouipuocreft QoprvrynanH.fl crpyKTypn, Qisraro-NaexaHi.rHr,rx i
eKcmryaralliftHux BJlacrl,IBocrefi uarepiarin, e 6esyllonHo aKTvaIrbHrrM.

,{ucepraqis rdae o6crr ocnonuoi qacrr,rHu 212 cropiHoK, cKJraAaerbcfl s anoraqifi,
BcrYtrY, rr'flTr4 po:4i.nin, 3ararlbHl{x nzcnosris ra cnr4cKy Bl,rKopr.Icranlrx Axepen z 220
narzuenynarrHs,, uicrzrr 3 AoAarrn. .{ucepraqi.fl ruae crpygKy 3ar-arrbHy crpyKTypy,
nori'rHo uo6y4oaana i tntse co6oro KoMrrJreKcry po6ory, ara rraicrurb pe3yJrbraru
Teoperl'IrlHlrx i ercuepuMeHTaJlbHl{x AocJli4xenr, a raKox rrpoMI,IcJroBr{x Bunpo6yranr i
BnpoBaA}KeHHf,.
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Y scr.vri si4o6paxeHo aKTyallrnicrr upo6nerrau, Br,r3HaqeHo Mery ra s44aui
AocliAxeHHt, Ha)rKoBy HoBLI3rry i npaKTlrrrrry qinnicrr po6oru, HaBeAeHo siAo1docri
rrloAo aupo6aqii po6orn ra rry6liraqii sa reMoro 4racepraqii.y nepruorr,r.v poglini Bl{KoHurrro rnaniQirosayufr ananis crracHoro crar{y
AocniAxeHb crpyKTypn i Qasonoro cruIa,qy rr{raHoBr.rx culanin i rraarepianie Ha ix ourosi.
Kpuruuno upoananisoBarlo rexnonoriqHi MeroAr4 orplrManHfl cura^sin rlrraHa ra
MeraJloMarprlrm[x i 4ucuepcHo-Ha[oBHeHr{x nonirvrepHrrx KoMuosnqifiHux uarepianin, a
TaKox pinenr Nrexani.IHr.rx i excurryaraqifinux BJracrr{nocrefi i uoxlunicm repynaru
HI'IMII. B peylrrari susHa.reHo He rinrxu AocrrHyri ycuixu, ale i iuryrovi npoulpiuvr
AaHax pisnrx Aocni,qnuxin, o6qpynroBurrro HarprMKr,r i nipno Bu3HaqeHo s44aui AaHoro
Al,Iceprarlifi noro AocniAxeHnq.

Easyrowcb Ha BLIcHoBKax nepIuoro po3Arrry po6orz y.upyroNr.v posaini sAificHeHo
nu6ip ocHoBHI{x KoMrIoHeHris curanin, rqo 4ocni4xgrrorbcr. O6ronoproerbcr KoMrrlreKc
eKcnepuMeHTUIbHI{x ueto4in, sri Bl,IKoprrcroByrorbcr B po6ori AJrf, gocligxeruu
crpyKTypu, Sasonoro cKJra,ry i nnacrznociefi orplrMagax roN{nosurin.
BuropucroByrcrbct MeroAI4 ourr,rqHoi i ererrponnoi nairpocronii, peurrenoQasonoro i
peHTreHocrpyKTypHoro, rvrirqpopenrreHoc[eKTparrbHoro, roopoMerputmoro i
uilcpollopoMerpl,rmoro analisin, nu:uaveHrur rexHoJrori.ruux BJracruBocrefi uoporurin,
Sisnro-rvrexaniunnx, rpu6orextri.mrx Bnacrr,rBocrefi uarepiarin. TaroN o6lpynroBano
rexHonori.uri cxeMn orpuMaHHt nirarypn i rnranoMarpurrHoro rraarepialry, rxi
BLIKoplIcToByBtuII{cr y po6ori.

y nacr.vnHorvr.v pos.[iri naseAeHi pe3yJrbrarr,r 4ocni4Nenr :aronouipnocreft
Qopuyranna crpyKTypl{ i Sasonoro cKJr4Ay rlrraHoMarpuqHr{x KoMrro3r,rrlifinrx
ruarepianiB, orpI,IMaHI{x MeroAou cniranHx nrxigHtrx [opouKoBux cylliurefi. florcasaHo,
IIIo Bl,tKopucraH[fl, Qepocrulanin sr neryrovoi Ao6anrcu cyrpoBoA5yerbcs ix arfl{sHoro
nsaeuo4iero s ri4pLIAoM rrrarry ra Aucoqiaqiero drarypn 3 yrBopeHHrM cuaAnoi
retepoSasnoi cucrerran. .{one4eHo, rqo rprr orpr,rruanui niraryp 3 noporxKoBr{x cyruiurefi
pisnoro cKJIaAy npoqec tepruiuHoro cr,rHre3y rrpoxoArirrb B rrpucyrHocri pigroi Qas, qo
crpurle inrencuQirallil anQysifinlx npoqecin ra yrBopeHHro HoBlrx (fas. Pesynbrarrr
AocliAxeHb BIJIIIBy cepeAoBuIIIa, y f,KoMy sAificHroerbcr crrHTes drarypr4 B cr,rcreMix
TiH2-IvIn-Si-Fe-C(B), 4osnolznu rpo6urn Br{cHoBoK npo 6esyuoBrry repeBary cr4Hre3y
n naxyyrrri y nopinnrrni g cunre3oM y aproni, qo rporBJurerbcr y s6i.inruenui qi.nruocri
orpl'IMullloro uarepialry, yrBopeuui:tuiqHroroqnx $as. OrpnMaHo qiranzfi p$yJrbrar, rqo
BBeAeHHTI rap6r4y 6opy rpI{3BoALIrb Ao Qoprvrynannx 4pi6no4r{crepcHoi crpyxrypu (npn
nnaicri B+C 5% poauip 3epeH crarroBlrrb nia 0,5 Ao 5 rnr.), aKruBye rpoqecLr
yrqhrHeunr uarepiatin ra cnpure yrBopeHHro cra6inrnoi xap6i,qHoi ra 6opl.rgHoi' $as, a
AJIfl crIJIaBin s sNaicroru B+C 2,4 ra 5 Yo (uac.) xaparrepni nucori 3HaqeHHr rnep4ocri
(naarcnuarnHa rBepAicrs npu 2Yo), rqo Ao3Bor.ae ix eSerrznne BlrKopvcraHHr f,K
rpu6orexHi.rHnx naarepianin s ni4nulqeHlrM ouopoM 3Hocy.

9erneprprfi posair gucepraqii upucnxveHraft o6ronopeHnro pesynrrarin
AocniAxeHr Qisuvrux, MexaHiqnnx i rpuborexni.rHrx BJracrrrBocrefi rnranoMarpurrHr{x
KoMno3I4Tin, rqo e nori.IHIaM [poAoB)KeHHrrM rronepeAHboro po3Airry. Oco6n""y yBary
npuli.neHo BrrJrI'rBy KoMnoHeHTHoro cKJraAy Ha rari xapaKTepvrcrvrKn, rK lpaHr{qtuiqnocri Ha 3rI,IH, yI\{oBHa rpaHr.rqr rnr4HHocri npr crr{cHeHHi rnepaicrr ra
rpiqunocrifiricm. BusHa.reHi uacrunocri rounosurliftHrax uarepiarin pisHoro cKJr4Ayr
orpl'IMalrl[X IIpu pisHnx reMrleparypa( cuiranns. Xo.ra rrorcHeHHro orpuMaHr{x
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3aKoHoMipHocrefi' Ha MoIo AyMIcy, cniA 6yno upn4irnErr,r 6inrule yBarur. Baxmlnuna
pe3yJlbraroM, orpuMarrrrM aBTopoM i raxuu, qo csi4.mrb npo iTnncoxy rnaniQirarliro g
BqeHoro, BBCIKilIo BLI3HaqeHHrI srdiHu nnacrusocrefi naarepialin rrpu nignuqenrx
reMrleparypil(' Bl'Irpo6ynanHx [poBeAeHi upz reMrrepar]pax Bu rirralrarnoi ao 7500C.
-flnnnorr iHrepec pe3yJlbrarll AocniAxenr sHococrifirocri KoMrro3r{rliftnoro
MeraJloMarpllqHoro nrarepiarry. florasano, qo ocHoBHr,rM rraexanisMorvr 3Hocy 11pu
IuBurKocri rconsaHHt 2 ulc e 44resifinufi sHoc, xapaKrepHutrt wrr,rraHoBr{x ,**i", ,rp"
uiAnulrlenni runu4rocti reptx Ao 4 Ira/c uexanisna :nocy sMiHroem cfl. Ha aAresifiHo-
a6pasnnHIait, a npu uo,qaJlblrlolry s6inruenni runugrocri 4o 6 u/c Ha loBepxni repu
yrBoprcerbc{ 3txrlcHa rrninra i xaparcrep 3Hocy sMiHloerb cfl. Ha orucHr,rfi naexalrigu. C;lA
oco6ilBo 3€BHaTMTI'I, tuo BtItBreHi nsaeuogn'ssru rraix crpyrrypnraMu napaMerpaMr{ Ta
$isuro-rrlexaHi'rHuN{u BJIacrI,IBocrf,Mr,r e Ba)KJrrrBuM era[oM y pospo6qi- HoBrD(
KoMrlo3ulliftnrx rvrarepianiB 3 nporuo3oBalrl{Mu i reponalnMn xapaKTepzcrraxaruu. Ha
ocHoni orpl{Mulrl[x Ha)rKoBLrx p$yJlbrarin pospo6JreHo rexnonorivny cieuy i pexurvna
BI'IroroBJIeHHt KoHKperHoro BI,Ipo6y - ceAeJI xnauaHin uacocia, - srci anpo6tnaui y
nnpo6Hlrwrx yNroBax i AoneAeHa BncoKa eSerrunnicrs po:po6xa, npo uto cni4qurr
HaBeAeHr,rft Arr BrrKopucr€urH.fl .

{ocnigNenHt, p$yJrbraru tKax Hane4eni y saKlro.rHor4v posairi. cupruonani na
BlI3HarIeHHt 3aKoHolraipnocrefi SoplryaaHrrfl crpyKTypu i nlacrusocrefi ArrcrepcHo-
HanoBHeHrx uoninaepHl{x KoMrro3uqiftnnx naarepianiB, y f,Krrx y arcocri eMirlHrona;rHoi
9*" BuKoplacrani uoporuKa rllraHoMarpurrHr" *orntsuris i*"o"o cKJraAy - TiHr
FeSiMn-BqC, TiIIz-FeSi-B+C ra TiHz-FeSi-C. Pesyrrraru locritxeHrur a,qresifiHoi
n'riqnocri y uoninaepnolry KoMrlo3ltri Aonem,r, uo Hafi6inru sucori ii 3HaqeHrrf,
xapaKrepHi lns rvrarepiarry s 20 yo (rraac.) HauoBHK)B aqa, cn1Te3oBaHoro is cyrvriuri TiHz-
FeSi-B+C. Pisxe 3HrDKeHHt pinnx 44resifinoi rrairlHocri scraHonJreHo upz nrrricri l0 %
(uac.) ArIt HarIoBHIoBatIa cncreMu TiHz-FeSi-C, & raKox upu 40 % (uac.) Ans o6ox
cruaAiB HanoBHIoBa'IiB s 6oporra. MarcrauamHi sHa.renHs rraiqnocri i y4apnoi n'sgrcocri
xapaKTepHi wtg' ttouuosurin, apMoBaHllrx H€lrroBHroB a.glaMn, crrHTe3oBaH[rMLr 3
nopolrrKoBItx cyrraiurefi, rqo Micrsrr rap6ia 6opy.BusHa.reHo 3aJrexHocri gnococrifirocri
orpl'IMaHl{x uarepialiB BIA ix crcna,qy. Baxcllrsr{M BB€DKruo re, rqo aBTop posrnnryra i
o6lpynrynarra nepcneroznHi cQepn 3acrocyBarrHr pospo6rennx KoMrro3r,ruifiHrx
uarcpialin.

Hayrona nonnsna pesyrrrarin.
Cepe4 p$yJlbrarin, xri orpnnaaui [pr,r BrrKoHauni 4ocri4Neur i, 6es1ruonHo,

Mtuorb HayKoBy HoBr{3I{v, cni4 3a3Haqr4Tr{ HacryrrHe.
BcraHonneHo 3aKoHorvripnocri nunzny KoMrroHeHTHoro cKJraAy nrxi4noi ur Lry;;u1a

ocroni cLIcreMu TiHz-Fe-Si-i\ftFC(B) Ha oco6nranocri crpyKTypn ia $asoBoro crur4Aytepuiuno cuHresonaHoi nirarypu. .{one4eHo yrBopeHn.f, crcnaAnol rerepoSasnoi
cI4creMI'I, IlepeBaxarcqrlMl'I Qaeauu sKoi e rap6rg n4rarry TiC, 6op4 Tnra1ri 1.ig,culiqu4 TisSi: ra iHrepnaerali4 rury Ti*(i4n,Fe,Si)y, ,rp" 

'4".bqiaqii 
srxiAHoi

nirarypHoi crcrr4Aosoi n pesynrrari nsaeMoaii riaprnry rr.rrarry s $epocunaBoM, xtcuft e
KOMIIOHeHTOM IIIIIXTII.

BcraHonneno saKoHoN{ipnocri
Tl,rraHoMarprrqHl{x rco}rnosurin i

Qaso- ra crpyKTypoyrBopeHHr cneqeHnx
BrrJrr,rB nnricry repnrivno czHregonaHoi
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MyJIbrI'IKoMroHeHrHoinirarypu clIcreMLI Ti-Fe-Si-Mn-C(B) ra rexHoJroriqnrx pexnrrain
BlrroroBJreHHrr Ha crpyKTypy i ocHonni uexani.nri uacrunocri.

Bngnaqeno BIUMB Al,IclepcHax Hanonnrcna.rin 3 MyJrbrLrKoMnoHeHTHax
TI'ITaHoMarpI'ITIHI{x roNanosurin Ha nracrlmocri KoMrro3t4rtrifinrx naarepialin 3
TepMopeaKTnBHoIo Marpllqelo. ,{one4eno, lqo npu BBeAenni s e[oKcr{Arry Marprr1go
10...20% (naac.) KoMrro3t4ltrifinnx AucnepcHIax HanoBHrosa.ris rrriqnicrr Ha 

"rar"nignuuryerbct Ao 1,8 pasin, ayftap*an'.sgricrr 
- Ao 2,5 pazin. MarcuuarrHi gHa.reHHs

rraiqnocri i y4apHoi n'ssxocri Aocrrarorbcr B KoMuo3r4Tax, apMoBaHlrx HarroBHroB aqa1[n,
crIHTe3oBaHlIMI,I3 nopolrlKoBrlx cyrlirueft, Iqo Naicrsrr rap6ia 6opy, a Haftnugglrvr pinuerra
aAresifiHoi r"riqnocri xapaKrepl43yerbcr KoMno3ur s 20 (rraac.) % 

"ano""io"a.ra,crrHre3oBarroro is cylliuri TiHz-FeSi-B+C.
,{one4eno' qo BBeAeHHt repui.uro cLrHTe3oBarroro Arrc[epcHoro Ha[oBHK)Baqa Ao

cKJIa,ry TepMopeaKTunnoi uonil,repnoi uarpzqi ra s6inrrueHHr fioro nonqenrpaqii
[pI'I3BOALITb Ao 3MeHlrreHnx roeQiqienra reprf, na cm4ii craJroro KoB3arrHr ra cyrreBoro
3MeHIueHHs iHreHcunHocri 3HoIIryBaHux y uopisH{HHi is HeHauoBHeHr{M nolirr,reporr,r.

HonusHa pe3yJrbrarin nipHo ni.qo6poKeHa y BlrcHoBKax ancepraqii.

Pesylrraru Allceprarlifinoro AocniANeHHr e BaxJu4Br,rMu i y npnrurannolry unani.
Ha ocHosi orpnMaHLIX HayKoBr{x pesyrrrarin pospo6neHo cKJraA}r, Ta

rexnolori'nry cxeMy i pexuuu orpr,rMaHHr rr,rraHoMarpr{rrHr{x KoMno3nrlifinnx
uarepiariB, r{o erraiuqrrorr nirarypy Ha ocHoBi czcreupr 65TiHz-30@CM-5B+c, rri
Malorb sncori rraexaHi.IHi i erccurryaraqifini sracrznocri B rrlrpoKoMy 4iauasoui
reMneparyp.

,.{oneleuo e0errunHicrr nnropucraHHfl.6ararorounoHeHTHax rLrraHoMarpr{qHr.rx
niraryp B srcocri ArlclepcHoro HauoBHroBarra erroKcuuoriuepnrx *ornor"t:i", 1qo
sa6esueuye sucoKi Sisurco-ruexaniqHi ra rpn6orexiuHi xapar(Tepprcrnwr, a raKox
o6rpynroBuulo cQepu 3acrocyBarrHr pospo6neHrirx KoMrro3rrrlifinrx naarepianin.

Pospo6nenufi rl{raHoMarpu.urnfi KoMno3r,rrlifinufi uarepial aupo6onauufi y
npoMI'IcJIoBI{x yr{oBtx y TOB <Inrep-Konraxr-flpiop> ra rrpufinlnufi lo cepiftuoro
nupo6HI'rqrna ceAeJI luananis nacocis HMIII 5125-2,5/6, npr{3HarreHr{x Nn
nepeKarryB€lHrul sltcoxon'q3Kl{x cepeAoBr{rq rlpra niAnurqeunx reMrreparypaL IIIo
3a3HarleHo y Ami BzKopLIcraHHt pe3yJrbrarin 4ucepraqifinoipo6orn sr12l.Ot.ZOZS .

ourosHi Hayrconi pe3yJlbrarl,I BuKopLrcroByrorbcr y HaBqiurbHoMy npoqeci
XepcoHcrxoi AepxaBHoi ir,ropcrroi aralenaii rpu ni4roronqi acnipanrin 3a
cneqianur icrto 132 Marepiaro3HaBcrBo (Arr nil 20.0 I .2025).

BuxopncraHlrfl KoMIUIeKcy crracHr{x ra B3aeMoAoloBHroroqax tvreroAin BnBqeHHt
crpyKTypu ft nracrusocreft uarepiatin, AocniANeHrrrr rexHoJrori.rHr.rx ueroAin i peNurrain
sa6egneqyrorb Br,rcoKy,uocronipnicrr orpr4MaHax pesynrrarin.

Hayroni IlonoxeHHr, BncHoBKIa Ta peKoMerrAaqii, posnunyri y Ar,rceprarlii, ao6pe
o6{pynronani, 6asyromcfl,Harnu6ororvry ananisi f,Br,rrq 

"utrpoq.ria, 
rqo locriaNqnor"&,

IIpoBeAeHoMy Ha cfracHoMy pinni KoMruIeKci ercnepnMeHTaJrbHlrx Aocni,qxeHb ra
npalcrl'IqHoro pealisaqiero pe3ynbrarin po6oru. BncrroeKu, rqo cQopMyJrboBagi n po6ori,
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He cyrepeqarb KTacLITIHI,IM ytBJIeHIrf,M IqoAo (poprvrynaHHr crpyKTypu ra Brraararnocrefi
KoMro3rrrlifi Hrx rraarepianin.

3aynaxenHg ao auceprauii.
Bigsnavarouu xopouufi pineHr po6orz, HayKoBe ra rrplrKJra,AHe 3HaqeHHfl

peyJrbrarin 4oqinrno spo6urn Aexri gaysoKeHnr i uo6axaHHs:
- aBrop upz o6ronoperuri pe3yJlbraris locriAxenr 6araro pasin BrrKopr.rcroBye

tepuiH (otITlIMaJIbHo>: <o6pano ouruuamni cKJraAr,r ra rexnoloriro orpr,rMaHgfl
rI{TaHoMarpI{tIHI{x KoMrIo3}IIIifiHru rraarepianin>>, (crop. 21, n.2); <Terr,rneparypa 12500C
e orIruMaJIbHoIo NrA currresy draryp B cr.rcreMax TiH2-Mn-Si-Fe-C(B)> (nuoroBKr{ Ao
po3Atrry 3, u. 3); <<orrrnraalrnnfi sMicr airx QoprvryBaHHr aAresiftHoro uapy noKplrrrt
craHoBl'Irb l0Yo (uac.) am Hanonruoba.rin TiH2-FeSiMn-B+C ra TiHz-FeSiB +C a6o 5Yo
(naac.) AJLf, HanoBHIoBarIa TiHz-FeSi-C> (crop.220). Ane piureHHrr 3aAarri ourunaisaqii s
3a3HaqeHruilvr 3Harryuun rapaMerpin ra $ynxqii nraryry B Ar.rceprarlii nfucynre;

nr4cyrnifi aHanis eKcnepI4MeHraJIbHo ncranonneHoi sNaiHz uopyrarocri
uarepiarry nirarypu npu srr,rini rinrrocri BBeAeHoro rap6r.4y 6opy (puc. 3.19), xo.ra qeft
pe3yJrbTaT, Ha Moro AyMrcy, e B€DKJrLrBr,rM;

- norpe6ye 6inrru {pyHroBHoro aHanisy BrBHaqeHi sanexHocri uiqnicHlrx
BJlacrl{Boctefi ruranoMarpl,Irluoro KoMnosurlifiuoro rraarepiarry ni4 nrraicry nirarypu ra
reMrleparypu cuircanHq. Haupnrna4, uiqnicrb Ha 3rnH rrpr{ sNaicri drarypu l0 ra 30%o
3MeHllryerbc , npv niAszlqeHHi renaneparypu cnircaHHs BIA 1100 Ao 1150 ra 12000C, a
npu 12500C suony 3pocrae. 9or"ry?,f,Krlo nuicr nirarypn craHoBr4rb z}yo,ro uiquicrr
Ha 3rr4H 3MeHrrryerbcr is nignurqeHH{M reMneparypu BIA 1100 ao 12500c;

- raKox uorpe6ye rotcHeHrul BcraHoBJreHa cyrrena pisnuqx y xaparcrepi siuiHr.r
rpannqi nriqsocri npn suiHi renaueparyp cnirannr rraarepiania s pisHoro rilrricno
nirarypn;

- npu rpoBeAeHni reprraiuHoro aHaJlisy (posaiJt 3) 6aNaHo 6yno 6 nnsHaqurg
eueprii neperBopeub rrpu narpinaHni, rqo Ao3BoJrrrrro 6 orpnMarrr noni pesynsraru i
rrpr,rKpacr4Tr,r p o6 ory ;

- y AetKI{x petleHlrrD( e nenAani QoprrayruoBarrH.r. Haupuu44, <oco6lusnir
inrepec npeAcraBnte BIrKoplIcraHHt KoM[o3nrlifiHr.rx uoporuxin, qd rraicrarb sK MeraJreBy,
raK i rBgpry 0a3u ArIt aplvryBaHrul EIIIO) (crop. 61); <rrraicr rirarypu 3HaqHo Brurr,rBae Ha
sMirIHeHHr naarepiarry, oco6nuso na fioro rracrr.rqHicrr> (crop. l4b).

Are sa3Ha'reHi 3ayB€DKeHHfl He crocyrorbc{ ocHoBur[x [oJroxeHb, Bl,rcHonKis i
peKoMel{Aaqifi .qzcepraqii He 3HI,DKyrcrb nayronoi ra nparcrr,rqnoi qiHHocri nuxonanoi
po6oru.

flonnora szr(Jla4v pesyrmaris y ry6rixaui.f,x.
OcnonHi roJIo)KeHHfl Aucepraqii orry6nironani y 13 crarrrx n yrqpaihcbKr{x ra

sapy6iNHr{x xypHuura)L s Hrx 5 y )KypHaJrax, qo ingercyro o", y ,i*"upo4r^
HayKoMerpI4rIHI{x 6asax Scopus ra Web, of Science, HoBr43Ha rexHi.urnx pi*.""
nigrnep4Nena 2 rIareHTaMI,I Vrpauru Ha Kopr,rcny MoAeJrb. Ha nigcrani ananisy
orry6nixonaHlirx aBropoM po6ir, a raxox AononiAefi Ha uixHapoAHax i ncey4paurato^
HayKoBI{x ronQepeullirx naorcra 3 yleBHeHicuo cK€Bar}r, ulo Marepianu lrEcepraqii
AocTaTHbo rIoBHo nucsirneHi y crarrrx ra 4ononi4n<, upofiururr rur4por(y anpo6aqiro.
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AnropeSepar niAuosiAae srr,ricry Ar.rceprarlii fioro HanncaHo y niAnoniAnocri 4o
icnyrour.rx HopM arr4BHr4x Br4Mor.

3aramnnft nuqrosox.
flpone4eHuit auaris srr,ricry i ourosHrx rroJroxeHb Arrceprarlii O.B.Eapanoscrrol

Ao3BoJIte crBepDlcyBaru, Iqo po6ora flBIrAe co6oro sanepureHe locri,DreHHr, n nifi
orpurvraHi Hosi i 4ocroniplri pe3yJlbrarr,r, xrci e$errunno nupiuryrorr HayKoBy i
TIpI4KJIaAI{y 34Aa'ry crBopeHHx naarepialin Ans B€DKKa)( yrrvtoB eKcruD/ararlil, ulo Msrorb
nucorci BJlacruBocri i rconrypeHTo3AarHicrr. Hayxoni i npunn44Hi pesynrrarrr BKasyrorb
Ha MoxJII'Isi uulfxu i uepcuercrnBll po3Br,rrKy KoMnosnqifiHrx naarepianiB 3 Merajrr""rt
I uoJIlMepHuMI4 MarpI,IIIf,MlI, ToMy neo6xiAne ix uo4albrrre Br{Kopr,rcragHr i posrurox y

05.02.0 1 - rraarepialo3HaBcrBo,
ToIvry IIIO BoHa [pEOBflqeHa BCTaIIOBJIQHHIO SaxonOuipnoCreft Sn'r:ry nAiX UOTaSHI4KaMLI
pi:nux BJlacruBocrefi uarepiarin, a caMe roo,ruosuris s Mer*a"oa i noniuepnoro
MarpI'IIItMu, a raKox( uolryKy upnnqnnin i uurrxin crnopeHHr HoBr,[x nporpecuBH'x
rrlarepiarrin.

Bpaxonyloql,I BrrKJI4AeHe, BBuDKaro, rqo AalaAuceprarlia e saneprueHoro HayKoBoK)
Ilpallerc, sa cnoiM o6clrou, rinxicrro ra sricno rry6niraqifi, nayronoro ra rrpaKTarrHoro
sHa'IuMicuo nonHicuo aignonigae icrryrovnrrl BHMoraM flopsgrcy rptrcyAxeHHt
HayKoBm cryneHin, 3arBepAxeHoro flocranonoro Ka6iHery MiHicrpin Vrpaihn nia
24.07.2013 J\b567 (si srvriuarvrn) ao KarrALrAarcbKrrx Auceprarlift, rraae 6yfl4 orlineua
Iro3urllBHo, a iT aBTop, BapaHoncrrca Orcana Banepii'nHa, 3acJrJrroBye rrpncyp1eHHt
HayKoBoro cryrleH.f, KarIAI4Aara rexHi.IHLIx HayK 3a cneqialrHicrro 05.02.01
uarepiano3HaBcrBo.

O$iqiftnufi ononenr:
AoKrop rexniqHIlx H&yK, upo$ecop,
AeKaH Qisuro-rexni.uroro Qarynrrery
,{niuponcbKoro naqioHanbHoro
yninepcurery irvreni Onecs foHuapa

lliaunc npo$. Casina A.O. gacn

flpopemop 3 HayKonoi po6oru
AHY, r.6.u., AorIeHr

Atraronifi CAHIH

rer MAPEHKOB


