OT3bIB

Ha aBTOpedepar auccepraund Moxamena Abnenkapuema Kapama AGnenkaprema
«@opmupoBaHue CTPYKTypel IHTEIX Fe-Ga cnimaBoB IIpH KOHTPOJIMPYEMOM
OXJI&XKIEHHWH M OTKHIe», IPEICTABICHHOMW Ha COMCKaHHE YYEHOH CTENeHH
KaHIWJaTa TEXHHYECKHX HaykK 1o cnenuanbHocTd 05.16.01 — Metannosenenue
TepMHUecKas 00paboTka MeTa/IOB U CILIABOB.

PaboTa mocBsieHa KMcCle0BaHUIO BIMSHUS Ha CBOMCTBa criaBoB Fe-Ga
Pa3JIH9HBIX TEPMHYECKHX BOBJIeI:'ICTBHf;I, B TOM YHCJIC H30TCPMHYCCKOIo OTXKHIra H
perynupyemoro oxnaxneHus. Cucrema Fe-Ga uHTepecHa TeM, YTO YacTHUYHOE
3ameleHe aToMoB Fe atomamu Ga B KpUCTaJLTMYECKOH CTPYKType o-Fe, mpuBoauT
K J1eCATUKPATHOMY yBennquH}o MarHUTOCTPUKIIMH 110 CPABHEHMIO C YHCTBIM Fe.
JlaHHBIE CIUIaBBl UIMEIOT BBICOKYIO TeMIepaTypy KIOpH U yCTOMYHBEI K KOPPO3HH,
a ChIpbe, HCIIOJAB3yeMOe IUIS TONy4YeHuss cruilaBoB Fe-(Ga, OTHOCHMTEJIBHO
HeJoporoe. Bce 3Tv (akTopbl CBHAETENLCTBYIOT B I0Jb3y Toro, 4ro Fe-Ga
CIIJIaBbl HMEIT OousblINe MNEPCIEKTHBEI B Ka4dyecTBeE Q)yHKHHOHaJ'IBHBIX
MaTepuanoB. MarHMTOCTPUKLMS CYIIECTBEHHO H3MEHSETCS TpH H3MEHEHHH
copepxkanua Ga B a-Fe. [Tomumo conepxanns Ga Ha BeJTMYHHY MarHHTOCTPHKIIA
M Jake 3HAaK OKa3blBalOT BIMsHHE paBHOBecHble U MeTacTabunbHble (as3el B
CcTpykType. CTpyKTypa CIITaBOB, B CBOK OY€pe[b CYLIECTBEHHO 3aBHCHT OT
TEPMUYECKOM 0OpabOTKH, HampUMep IMocje JUTh WM OBICTPOrO OXJIAXKIEHUS
CTPYKTypa 3HA4YUTEJIbHO OTJIMYAeTCs OT PAaBHOBECHBIX CTPYKTYp Ha AHarpaMmax
COCTOsiHHA. Bee BbllenepedncieHHOe rOBOPUT 00 aKTyallbHOCTH paboThlI.

B pabGore mpoBeneHO SKCIEpUMEHTAbHOE HCCIeAOBaHHe ()a30BbIX
npeBpalleHuil B cruiaBax Fe-Ga, B 3aBUCHMOCTH OT TEPMHYECKOTO BO3EHCTBHS, a
TAaKX€ BIMSAHHA HAa MarHUTOCTPHUKIHMIO JIETHPOBAaHHUS PpPEIKO3eMEIbHBIMH
aneMeHTamH. Iloka3aHo, 4TO [0 CPaBHEHHUIO C CYIIECTBYIOIIMMH PaBHOBECHBIMH
AMarpaMMaMH{ TpaHHIa Mexay onHoda3Hoi ob6nacTeio co CTpyKTypoir A2 u
AByxdasHoi obnactero (A2+11,) HaxonuTes npu Gonee HU3KOM cojepxanuu Ga,
a onHoda3sHas ob6macTh cymiecTBoBaHHs ¢asel L1, mmpe, yem ykasaHo Ha
OONBIIMHCTBE CYLIECTBYIOIMX IHAarpamMM, M HadyHHAETCs MO KpaiHed Mepe ¢

25,5 ar. % Ga. Ilpyu oxnaxaeHuu nossineHue L1; Gasbl 1 ee KOTMYeCTBO 3aBHCHT




OT CKOPOCTH OXJaxiaeHus. YBenuueHue nomd ¢asel A2(D0s;) B aByxdasHoi
obnactu A2(DO03)+L1, 3amennsier oGpazoBanue ¢aswl L1,. Takke mokaszaHo, 4ToO
JerupoBaHHe CIUIABOB peaKO3eMelbHBIMH MeTajUlaMU He TOJIBKO CIIOCOOCTBYET.
MIOBBIIIIEHHIO MarHUTOCTPUKIIMH, HO U 3aMeisieT Nepexo] W3 MeTacTaOHIIBHOTO
COCTOSIHHS C BBICOKOH TIIOJIOXKHTEIEHOM MAarHUTOCTPUKLMEH B pPaBHOBECHOE
cocrosiHue (L1>) ¢ oTpunaTensHOi MarHuToCcTpUKIMei. J{ng crinaBoB ¢ x > 30% B
JUTOM COCTOSIHUM IIpH YyBejauueHUU coaepxanus Ga ¢aza DO; moctenmeHHO'
3aMeHsieTcs B2, U B cTpykType mosiBisieTcsi HHTepMeTayuinueckas ¢aza Fel3Ga9,
KOoTOpas He uaeHTuduurpoBaHa Ha auarpamme Kécrepa-I'énuxe.

Pesyneratel pabGoThl IpencTaBisiFOT, Kak (yHIaMEHTaIbHBIA, TakK M
NPaKTUYECKHA WHTEpeC M MOryT OBITh MCIIONB30BaHBl JJIS  Pa3BUTHS
MaTepHaloBEIEHHUS.

ABropedpepar ¥ omyOauKoBaHHBIE ~ pabOTBI  MOKA3bIBAIOT,  YTO
nuccepranvoHHas pabora Moxamena AbGpenkapuema Kapama AGpenkaprema
«DopMHpOBaHUE CTPYKTYphl JUTHIX Fe-Ga CIIaBOB NpH KOHTPOJIUPYEMOM
OXJIXKJIEHUH M OTXKHIe» ylnoBjieTBopseT TpeboBanusiM BAK Poccuiickoit
Denepanyu, NpeabsSBISEMBbIM K KaHAWJATCKAM JMCCEPTAlUsAM, a €& aBTop
3aCIly’)KUBaeT NPUCYXKICHHA YYCHOH CTENEHH KaHAWJaTa TEXHUYECKHUX HayK II0

crnenranbHocTh 05.16.01 — MertannoBenenue 1 TepMuyueckas 06paboTKa MeTaIIIOB

¥ CIIJIABOB.
KaHIuaarT (I)H3HKO-M&T€M&TH‘ICCKHX Ha}’K, 3arpe6mi
JIOLEHT, TOUEHT Kadenapsl paTuOhU3IHKH U Muxauj
3JIEKTPOHUKH AnleKcaHApPOBHY

(cneuunansHOCT 01.04.02 — ;
Teopernueckas duzmka). / /
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OT3bIB

Ha aBTOpedepar nuccepraiud Moxamena A6aenkapuema Kapama A6nenkapuema
«PopMHpoBaHHE CTPYKTypbl JHUTBIX Fe-Ga cmnaBoB NpH  KOHTPOJHMPYEMOM -
OXJaXIEHWH M OTKHIe», IpPeJCTAaBICHHOH Ha COMCKaHHE YYEHOM CTeleHH
KaHaugaTa TEXHUYECKHX HaykK no cnenuanbHocTH 05.16.01 — MertamioBenenne u
TepMHUYecKas oOpaboTka METa/LIIOB U CILIABOB.

Pabota mocesieHa WccaeqoBaHUIO BIMSHHUS Ha CBOMCTBa criaBoB Fe-Ga
pasIMYHBIX TEPMHUYECKHUX BO3JEWCTBHH, B TOM YHCIIE H30TEPMHYECKOIO OTIKUIa H
perynupyemoro oxnaxjaeHus. Cucrema Fe-Ga uWHTepecHa TeM, YTO YaCTUYHOE
3aMeleHe aToMoB Fe atomamu Ga B KpucTaUTHUECKO#H CTPYKType o-Fe, npuBoauT
K NECATUKPATHOMY YBEIUYEHHMIO MarHUTOCTPUKIIMK IO CPABHEHHUIO C YMCTHIM Fe.
JlaHHEBIE CTITaBBl KMEIOT BHICOKYIO TeMIepaTypy KiopH H yCTOMYHMBEI K KOPPO3HH,
a CBIpbE, MCIIOJB3yEMOE [UIsi TIONy4YeHUs cruiaBoB Fe-Ga, OTHOCHUTEIBHO
Hemoporoe. Bce 3TH (akTophl CBHUAETENLCTBYIOT B IOJB3y Toro, uro Fe-Ga
CIUIaBbl HMMEIOT OosbIIME MEpPCNeKTHBH B  KadecTBe (DYHKIMOHAIBHBIX
MarepHanoB. MarHUTOCTPUKLMS CYILIECTBEHHO H3MEHAETCA IIPH H3MEHEHHUH
conepxkanus Ga B a-Fe. [Tomumo coneprkanus Ga Ha BeTHUHHY MarHUTOCTPUKIIMKA
M Jae 3HAK OKas3blBalOT BIIMSIHUE paBHOBECHble M MeTacTabHibHBEIE (a3bl B
cTpykType. CTpyKTypa CIIaBOB, B CBOIO OYepedb CYILIECTBEHHO 3aBHCHT OT
TEPMHUYECKOW 0OpabOTKH, HAanpUMep IIOCe JHUThS WIH OBICTPOro OXJIaXIAEHHS
CTPYKTYpa 3HaYMTEIBHO OTIMYAETCS OT PaBHOBECHBIX CTPYKTYp Ha auarpammax
cocTosiHusA. Bee BeilenepednciieHHoe roBOpUT 00 aKTyalbHOCTH PaboTEI.

B paGore mnpoBeneHo BKcnepUMeHTalbHOE HCCleloBaHHe (ha30BBIX
npespaieHui B crnabax Fe-Ga, B 3aBUCHMOCTH OT TEPMHYECKOTO BO3IEHUCTBHS, a
TaK)K€ BJIMAHMS Ha MarHUTOCTPHKIHUIO JIETHPOBAaHHS  PEAKO3EMEJIbHBIMH
sneMeHTaMu. [loka3aHo, 9TO 10 CpaBHEHHIO C CYIIECTBYIOUIMMU PaBHOBECHBIMH
AvarpaMMaMH TpaHWIa MeXAy OAHO(Aa3HOH 00IacThiO CO CTPYKTypor A2 u
AByx(asHoi obnactero (A2+L1,) HaxonuTes npu Gosiee HU3KOM conepxanuu Ga,
a onHodasHas obnacTh cymiecTBoBaHus (asel L1, mmpe, deM ykazaHo Ha
OOJNBIIMHCTBE CYLIECTBYIOIIMX IHATPaMM, M HAuyMHAeTCs IO KpaiiHel Mepe c

25,5 a1. 70 Ga. Ilpn oxnaxneHuu nossieHne L1, (asbl M €€ KOIMYECTBO 3aBUCHT
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OT CKODOCTH OXJaxieHus. YBenuueHue Joid ¢asel A2(D0;) B aByxdazHoi
obmacti A2(DO03)+L1, 3aMennser obpasosanue daszel L1,. Takke mokasaHo, 4To
JIETHPOBaHHE CIUIABOB PEIKO3eMEJIbHBIMH MeTaUlaMH HE TOJIBKO CIOCO6CTBYET
MOBBILIEHHIO MAarHUTOCTPHKIMH, HO U 3aMEMJIAET Tepexo]l U3 MeTacTaOMIBHOTO
COCTOSHUSL C BBICOKOM TIOJIOKMTEIbHOH MAarHUTOCTPUKLMEH B paBHOBECHOE
cocrosuue (L1,) ¢ otpunarensHoit MaruuTocTpukiuei. JIns cnnaros ¢ x > 30% B
JTUTOM COCTOSHHH IIpH YyBeluW4YeHHHM cogfepxkaHusi Ga ¢asza DO0; mocremneHHO
3aMeHsieTcs B2, U B CTpyKType nosiBisieTcss MHTepMeTautHueckas ¢asza Fel3Gao,
KOTOpas He uaeHTH(GUUKpoBaHa Ha Tuarpamme Kécrepa-I'énuke.

PesynbraTel paboTBl MpeACTaBIAIOT, Kak (yHIaMEHTalbHBIH, TaKk H
NpaKTHYECKMH MHTEpEC M MOryT OBITh WCIOJB30BaHbl [JIS Pa3BUTHS
MaTepHalloBeIeHHS.

Astopedepar u  omnyOinuKoBaHHBIE ~ pabOTBI  IOKa3bIBAIOT,  YTO
AauccepranioHHas padora Moxamena AbGnpenkapuema Kapama A6aenkapuema
«@opMHpOBaHHE CTPYKTYphl JHTHIX Fe-Ga CIUIaBOB IPH KOHTPOIHPYEMOM
OXJIaXACHUU M ODKUIre» yhaosierBopser TpeboBanusM BAK Poccuiickoit
®enepanyy, NpeIbsBIAEMbIM K KaHIMAATCKAM [HCCEpTAlMsM, a e€ aBTop
3aCITy’)KUBAeT MPUCYXIEHUSI YyYEHOH CTeleHH KaHAUJaTa TeXHHYECKHX HayK II0

cieuranbHocTd 05.16.01 — MeTtannoBeneHue u Tepmudeckas o6paboTka METAIIOB

U CILJIaBOB.
KaHAMIAT PH3NKO-MAaTEMAaTUIECKHX HAYK, 3arpedoun
JOLEHT, JOLEHT Kadeapsl paguohU3uKu 1 Muxaun
3JIEKTPOHUKH AnekcaHAPOBHY
(cneuuansHOCTh 01.04.02 — —
Teopernueckas pusuka). ,
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