OT3bIB
Ha aBropedepar auccepraimu Jlorunosa IlaBna AnexcanjipoBuya Ha Temy «Cozianve
KOMILIEKCHO-MOAM(DUIHUPOBAHHBIX ~ MHOTOKOMIIOHEHTHBIX ~ METAJIMYECKUX  CBA30K /UL
alMa3HOTO  PEeXYIIero  HHCTPYMEHTa ¢ [OBBLIIEHHBIMH  SKCIUTYaTailMOHHBIMIA
XapaKTepHUCTUKAMK», NPEICTABICHHON Ha COMCKAHHE YUCHOH CTEMEHH JOKTOPA TCXHUUECKHY

HayK I10 CIeHHaIbHOCTH 2.6.5 - [lopoinkoBas MeTa/ulyprua 1 KOMIIO3ULMOHHBIZ MaTCPHAIIL!

Huccepraumonnas pabora Jlorunora IlaBna AnexcanapoBuda «Co3sjlanue KOMILICKCIO-
MOIU(DUIIMPOBAHHBIX MHOTOKOMIIOHEHTHBIX ~ METAJUIMYECKHX  CBA30K JUIA  aJIMasHoro
PEXYIIEr0 HWHCTPYMEHTAa C IOBBIIIEHHBIMM JKCIUIYaTallMOHHBIMM  XapaKTePUCTUKAMM
[OCBSAIEHA  PEIICHWI0O  BA/KHOH  HAYYHO-TEXHHYECKOH  IPOOJIEMBI-HCCIENOBAHKIO,
YCOBEPIICHCTBOBAHUIO M pa3paloTKe MHOTOKOMIOHCHTHBIX — METALIRYECKHX — CBA3OK
pa3IMUHOTO COCTaBa Ui Pa3IMUHBIX BUAOB  QJIMa3HbIX PEKYUIHMX HHCTPYMEHTOB.
npenHa3sHAYeHHBIX I8 00pabOTKM 4YyryHa.CTPOMTEIbHBIX MaTepualioB. iese3oberoHa u
APYTUX MPOYHBIX U U3HOCOCTOMKUX NPUPOAHBIX U CUHTETUUECKHX MAaTEPHAJIOB.

AKTyalIbHOCTh JaHHOH pabGoThl 00yC/IOBI€HA HEOOXOIUMOCTBIO YCOBEPUHICHCTBORAHNS
CO3JaHHUS MHOIOKOMIIOHEHTHBIX META//IMYECKUX CBA30OK Ul @JIMa3HBIX HHCTPYVMEHRTOL B
CBA3M C YBEIWYEHHEM OOBEMOB TNPOM3BOACTBA B CTPOMTEIBCTBE, MAIHHEOC TPOCH A,
kaMHeoOpaboTKe, reojioropaspe/ike, Kak y Hac B CTpaHe. Tak U 3a pyOekoMm.

HayyHnas HOBU3HA 1 3HAYMMOCTh Pe3yJIbTaTOB pabOThl 2aKJIIOUAETCH B TOM. 410!

- YCTaHOBJIEHO BIIMAHHME COCTaBa CBA3KM Ha IPOYHOCTL €€ CHEIUICHWA € airiasous
[IpOLIECCE UCIIBITAHWM Ha pacTsSKEHHUE J1aMellell CO CTPYKTYPOH «MeTaui-anmas» B Koo H
[IPOCBEYMBAIONIETO INEKTPOHHOIO MHMKPOCKOMA. BBIABICHO, YTO CBAZKHM HA OCHUHT IKC
XapaKTEpPU3YIOTCs IIPOYHOCTRIO CLETUIEHHS ¢ alIMa30M B UHTepBaie 3Hauenuil 6=50-110 Mila
NOBBIIIEHNE NPOYHOCTH CLEIUIEHUS CBA3KM ¢ aimaszoM a0 200 Mlla nmocturaectves oiro
IUTAKMPOBAHUS anMasza KapOuaoM Boib(ppama, a MOBEBIIEHHE MPOYHOCTH CHRILICHAN [0 i
Mlla myTem nerupoBaHusA BBICOKOIHTPONMHHON CBA3KM KapOuUA000pasyomuMy 3eMeH vy
(XpOMOM ¥ TUTaHOM ).

- ONpEJEIIEHO ONTUMAIBHOE COOTHOINCHHE aiMa3a U KyOMYecKoro uutpu(a bope {clil
paBHOe 3:1, B pabodeM 2yIeMEHTe MHCTPYMEHTA B Ipolecce 00paboTKI 9yIvHE. 1iDK KO TopOm
6arosaps MOBBINICHUIO COXPAHHOCTH 3€PEH CBEPXTBEPIOr0 MarepHala ¥ yuepmannisel’
CBs3Ke M 00pa30BaHMIO GONBLIOrO KOJIMYECTBA OCTPBIX IPaHeil NPH Pa3pyIeHWH JIGCTHT 0

OPUPOCT CKOPOCTH pe3aHus Ha 15 %.
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- YCTaHOBJICHEI 3aKOHOMEPHOCTH BIUSIHUA KOMILIEKCHOI'O MOI[H(bHL[HpOBaHI/Iﬂ criaBos Fe-
Co-Ni u Fe-Ni-Mo pasnuuueIMH BHIaMH HaHOJUCIIEPCHBIX  J100aBOK  (yIJICPOIHbIE
HaHOTPYOKH, HAHOYACTHIIBI I'EKCATrOHAILHOTO HHTPHA Oopa u kapbuma Boibhpama) Ha
CIPYKTYPY M CBOHCTBa, 3aKIIOYAlOIIMCCA B YMCHBILIEHMM pa3Mepa 3epeH CTPYKTYPHBIX
COCTABJISIIOIINX U TUCTIEPCHOM YIPOYHEHHUH 110 Mexanu3My OpoBaHa.

- YCTAHOBJCHO TONOXUTEIBHOC BJIMAHHME BbICOKOIHEPIETHUECKOH MEXAHMYECKOil
00paborku nopomkoseix cmeceit Fe-Co-Ni, Fe-Co-Ni-Cr, Fe-Co-Ni-Ti. Fe-Ni-Mo. Co-Cr-Fe-
Ni 1 Co-Cr-Cu-Fe-Ni Ha cTpyKTypy M MeXaHHYECKHe CBOHCTBA M H3HOCOCTOMKOCTS CRI30K. 4
TaKKC Ha CTPYKTYpy M CBOWCTBA alMa30COAEPIKAIIMX KOMIIO3UTOB, 3aKITIOUAIONIEEcs B
(GOPMHPOBAHMU  yIBTPAMEIKO3EPHUCTO!M CTPYKTYPhl  CJIO)KHOJIETMPOBAHHBIX ~ TBEPLIX
PacTBOpOB C BBIACIACHUAMHM YIPOYHAKIIMX BTOPUYHBIX (a3. Jlag cBsizok Fe-Co-Ni B
pesynsrare BOMO npenen npouHocTr npu usruée ypennuuraercs na 35 % (1o 1980 Mlla), a
HU3HOCOCTOMKOCTS - B 3.2 pasa.

- OOHapyXeH MNONOKHUTENbHBIH >GheKT meruposanus cBs30k Fe-Co-Ni Turasom - u
XPOMOM, 3aKIIOYAIOMIMHACA B pPOCTE Mpelena NMpOYHOCTH npu um3rube c¢ 1980 Milla o
2920 Mlla u 3220 MIla cOOTBETCTBEHHO. W 00pa3oBaHUEM Ha MOBEPXHOCIU ATMAZHEIX 3epeH
TIPOMEKYTOYHBIX KapOMIHbIX coeB Ha ocHoBe TiC u CryC,.

- YCTaHOBJICHBI 3aKOHOMEPHOCTM BIMAHMS MeIM Ha (a30BBIi COCTAB. CTPYKTYPY.
MCXaHUYCCKUE CBOWCTBA M MEXaHW3Mbl JIeQOpMAlMH  BBLICOKOIHTPONMMHHBIX CHIABOK
CoCrCu,FeNi, saxmouatommecs B  (popmuposanuu aByxdasHol CTPYKTYpsl TBEDTii
pactBopoB ¢ I'TIK KpucTammieckoi peiieTkoit npu KOHNEHTPALMK MeaM Bbime O at. %
TAIoKE TIOIABICHUH PEKPHCTAIM3AIMOHHEIX MPOIECCOB, MPUBOSIMINX K CHUKEHMIO CPE/HEL"
pasmepa 3epeH ¢ 1.07 mo 0,07 MKM, M CHIDKEHMH CKJIOHHOCTHM CIUIasa K nedopraii

JIBOHHUKOBAHHEM.

B kauecTBe mpakTH4ecKoil HEHHOCTH JaHHOIN pabOThI ClIEYeT BBIIETUTH CIEAYIOLIME
Pe3yJIBTATHL:

- pa3paboTaHa METOAMKA KOJIUYECTBEHHOTO U3MEPECHHST  [IPOYHOCTH  CICTUICH NS
METATMYCCKUX MATPHUI] C &JIMa3HBIM MOHOKDPHCTAIIOM, OCHOBAHHAS HA in SitU MCIIEITAN
TIpH pacTsHKCHAN B KoloHHe IT9M MukpooGpasioB-amerneit co CTpyKTYpOit «MeTai-anmas

- KOMITO3MIIMOHHBIM MaTepHal, CoaepKallliif B KauecTBe CREPXTBEPIOr0 KOMIIOHCH T4
KoMOMHanMoo anmasa u c¢BN, sanarentopan (mateHT P® No2595000 or 20.08.2016) 1 &nit

YCHCIIHO NPUMCHCH B MNPOM3BOACTBC OTPE3HBIX CCIMEHTHBIX KPYrOB ¥ KAHATHBLL I1i7
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TPEIHA3HAYCHHBIX 11 PE3KH MACCHBHBIX KOHCTPYKIKMMI U3 UyryHa.

- pa3paboTaHbl TEXHOJOTMYECKHE uHCTpyKiMu (TU 01-02066500-2024) u (TU 02-
02066500-2024), coOTBETCTBEHHO,HA IIPOLIECCITPOU3BOJCTBA CETMEHTOB CO CBS3KaMu Fe-Ni-
Mo wu Fe-Co-Ni, kommuekcHo MOIMGHIMPOBAHHEIX  YITIEPOAHBIMH  HAHOTPYGKAMU.
HAHOYACTUIIAMH TeKCAaTrOHATbHOrO HMTpHAa Oopa M KapOuia Bonbhpama., IS AIMA3HEIX
OTPE3HBIX CETMEHTHBIX KPYTOB M aJIMasHbIX CBEPJI, HCIOIb3YEMBIX LIS PE3aHHS U CBEpJICHUS
Oetona u xemesoberoHa, M Ha mpouecc IIPOM3BOJICTBA CETMEHTOB CO CBA3KOH M3
BBICOKOdHTponuiHOro cmiasa CoCrCuFeNi, MoAHGUIMPOBAHHOTO MOTBIME KOPYHJIOBBIMHU
MHKpochepaMu T aliMasHOrO HHCTPYMEHTa, NpEHa3HAYCHHOIO JUIA  CBEPJEHUs
apMHUpPOBaHHOrO OeToHa 0e3 MOJauM OXJTAKAAIOMEH KUIKOCTH B PEKUME BO3JIYIIHOIO
OXJIaKICHHS.

- AJIMa3HBIC OTPE3HBIE CEIMEHTHBIE KPYIH CO CBA3KAMH HA OCHOBE BBICOKO3HTPOMUIRHOTO
cnnaBa CoCrCuFeNi, momuduimpopanmbie nopoobpasyiomeii 106aBKOi B BHJE MOJBIX
KOPYHAOBBIX MHUKPOCHED, HPOILIN YCIEIIHbIE UCIILITAHMS 110 Pe3Ke BBICOKOIIPOYHBIX TpY0 3
XpoMoconepiammei cranu tuna 13Cr 8 AO «Taraporckuii METaJLTyprudecKkuii 3aBoay». 1o
CPAaBHEHHMIO C pE3KOH MasTHUKOBOH TNUJIOH TIPUMEHEHHE HOBBIX MATEPHAIOB MO3BONMWIO HA
25 % YBEJIMYATB CKOPOCTh PE3aHWsl, YMEHBIIATE PACXO] WHCTPYMEHTA U HOBBICUTE KaYeCTBO
TIOBEPXHOCTH 00paboTaHHOIO MeTalLa.

OCHOBHBI® Pe3yJIBTATH, MONOKEHUS JIUCCEPTALMK OTpaKeHbl aBTOpoM B 30 cTaTesax. B
TOM 4HCIC B KypHanax u3 cnucka BAK. 8 — B skypHanax u3 nepeuns nayunnix KYPHAJIOB H
mnanuii BAK P®, 5 — B wuspganusx. BXojsamux B 6asy RSCIL. 22 — B wsmanusx.
MHICKCHpYeMbIX B Scopus u Web of Science. ITonyueno 3 narenra P® na u3obpereHue u
3aperuCTpUpOBaHO | HOy-xay.

Bmecte ¢ Tem 1o conepikanmio asropedepara JAUCCEPTALIMN UMEKOTCH 3aMEYaHMU .

B aBropedepare orcyrcTBytor nanusie u He 00CYX/1aeTCs BIMAHUE XUMMUCCKH AKTHEH LiX
K aMasy METaIINIeCKHX KOMIIOHCHTOB B MHOTOKOMIOHEHTHBIX CBSI3KAX (Kenesa. HUKeL.
kobanbTa W MONHOJEHA), KOTOpBIE, KAK H3BECTHO. BBI3BIBAIOT  TIPH  MXCIIEKAHM
KaTaJIMTHYECKYIO IPAQUTHU3ALMIO, YTO MOKET PasylNpOUHUTh aJIMa3HbIE 3epHa. OTCyTCTBY T
MeTaJlIorpaQHIeckne U300paKeHus, U3 KOTOPBIX CIEI0BANO ObI IPUCYTCTBHE TPAapHTHEIX
oGpasoBanuii Ha 3epHax amMasa rpaduTa u o ux [POCTPAHCTBEHHOMW JIOKAJIH3aI[UH.

U3 marepuano aBropedeparta He COBCEM MOHSTHO. Kakue MapK ajMa3HbIX MOPOUIKOE

IIPUMCHSJIUCEB OKCIICPHMEHTAaX IIPU U3TOTOBJICHUU METOLOM TOpsYEro IIPECCOBAHUS TEX WJIK
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HHBIX BHIOB aJIMa3HBIX HHCTPYMEHTOB, IIPUMEHAIMCH JIU B HUX [IOPOIIKH W3 MPHUPO/IHEIX

a/IMa30B, KOTOPEIC B OTIHYME OT CHHTCTHYECKHX aMa30B COJEP/KAT MATO IPHMECEH. B TOM

UYHUCJIE METANTHYECKHX.

BhicKkasaHHBIC 3aMe4aHMA HOCAT DEKOMEHIATENbHBIA W YTOUHSIOUIMIL Xapakrep u He
CHIKAIOT HayYHOH U MPAKTUYECKOH 3HAUMMOCTH Pe3y/IbTaTOB HCC/IE10BaHMIA.

B 1iesioM uccepranus conepikut 6010l 06beM aHATHTHIECKUX 1 3KCHEPUMEHTATEHEIX
PE3yJIbTATOB  MCCIICOBAHMH, BEITIOHEHHBIX HA BBICOKOM METOJMYECKOM ypoBre. |10
SHAYUMOCTH pE3yJIbTaTOB JUlsl TEOPHM W NPAKTHKM PELEH3UpyeMasi JUCCEPTALUS SIBISeTCs
3aBEPIICHHOM HAy4YHO-KBATHGUKALMOHHOH paboToii, 06IaKaroas BHYTPEHHUM €/THHCTBOM. B
KOTOPOH M3/10)KEHBI HAYUHO-000CHOBAHHBIE PE3YIIETATH ¥ TEXHUUECKHE penieHUA, RPHOCANINE
OombIION BKIa1 B PAa3BUTHE TEOPETHUECKUX M NPUKIAIHBIX OCHOB COBAAHUS HEICOKOCTONKI
HHCTPYMEHTATLHEIX KOMIIO3UIMOHHEIX MATEPHATIOB HAa OCHOBE CBEPXTBEPIbLIX MATENHAIOB.

Huccepraiyonnast pabora «Co3nanue KOMILJIEKCHO-MOIUDHITUPOBAHHEIX
MHOTOKOMIIOHCHTHBIX METAUTMYECKHX CBA30K JUISl aIMasHOTO PEXKYIIEro MHCTIpyMeENTa ¢
ITOBBIIICHHBIMH IKCILTyaTallMOHHBIMU XapaKTEepPUCTUKAMM COOTBETCTBYET
TPEOOBAHUAM.IIPEILABIAEMBIM K JOKTOPCKMM IHCCEPTALHIM Jeiictyromum llonoxennem
O MOpAAKE MOPUCYKAEHUS yueHBIX creneHeil B HanmonanonoMm MccienoBaTenckom
Texnonornueckom Yuupepcurere MUCHUC, a eé aprop JlornHoB IlaBen Anexcanipos:c
3aC/lyXHMBACT IPUCYKICHUS YUCHOH CTENEHH JOKTOPa TeXHMYECKHX HAyK 110 CHeIMANEHOC
2.6.5 - TTopomKoBas METALTYPTUsS W KOMITO3HITHOHHbIE MaTepHaIbI.

Benymmit HayuHbIi COTPYAHUKOT/IENA MATEPUATOBE/ICHHUS,

HUODTIIC CO PAH - o60cobiensoro 1o/ipa3ie/IeHus

OULI «SIHLI CO PAH»,

AOKTOP TEXHUUYECKUX HAYK / Hlapus IT.IT.
Konrakrhsiit tenedon: +7(914)-270-37-91

E-mail: psharin1960@mail.ru

09 anpens 2025r.

HMucrutyT dusnko-rexHuueckux nmpotduem Cesepa Cubupckoro ornenenus PAH
(MPTIIC CO PAH)

Touroseii aapec: 677980, r. SIkyTck. yi1. Okta6psckas, 1.1

E-mail: administration@iptpn.ysn.ru

Tenedon: +7(4112) 39-06-00

Cornacen Ha 0GpaboTky TIEPCOHANBHBIX JIAHHBIX.
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