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Annomayusn. TepMopeHTreHOrpaMIECKUM METOIOM OIpe/Ie/IeHbl KpUTHYECKHE TOuKH amopdHOro criaBa cuctembl Fe—Si—Nb—Cu—Mo—B, nonyuen-
HOTO METOJIOM CIIMHHMHIOBAHUSI. YCTAHOBJICH TEMIIEPaTyPHBII HHTEPBAJ CyIIECTBOBAHMUS CIUIABA B HAHOKPHCTAINYECKOM COCTOSIHUM.
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Marnutomsirkre amopdHsie criapbl Thia Finemet [1, 2],
o0naiaronye MPeBOCXOAHBIMU 3IEKTPOMAarHUTHBIMHA CBOM-
CTBaMH (BBICOKOI IPOHUIIAEMOCTBI0, HU3KOH KOIPLUTHUBHOM
CHJIOi), B HACTOSIIICE BPEMS SIBIISIFOTCSI OOBEKTOM M3YUICHHS
MHOTHUX ucciienoBareneii [3, 4]. Ilocnennee cBs3aHo ¢ BO3-
MOKHOCTBIO TIOJTyYeHHUSI B ITOJIOOHBIX MaTepuanax HaHOKpH-
crayunueckoro (e Oonee 100 HM) COCTOSTHHS C NalibHEH-
LIUM YJIy4IIEHUEM NIEKTPOMarHUTHBIX CBOMCTB [5].

Lenpro Hacrosmield pabOTHI SIBISICTCS ONPEICIICHHE
KPUTHYECKUX TOYECK aMOpP(HOTo CriaBa cucTeMsl Fe—Si—
—Nb—Cu—Mo—B B Buje JICHTH TOJIIUHOW MPUMEPHO
20 MKM, MOJIy4Y€HHON METO/I0M CIIMHHUHIOBAaHUS, AJISl OIl-
TUMH3ALIH TeMIIepaTypHO-BPEMEHHBIX PEKUMOB €ro Tep-

MHUYECKOI 00pabOTKH, KOTOpasi MPUBOIUT K HAHOKPUCTAT-
JIMYECKOMY COCTOSIHHIO MaTepuaia.
TepmopeHTreHorpadmdecknii anamm3 oopasoB aMmopd-
HOH JICHTHI BBITIOTHEH C HCIIOJIBb30BAHHEM PEHTTCHOBCKOTO
mudpakromerpa Bruker ASX ADVANCE DS. Jludpakro-
IPaMMbl CHUMAJIH B PEHTTEHOBCKOM K -HM3Ty4€HHH KOOabTa
B TemneparypHoM untepsaie 100 — 700 °C ¢ warom Harpe-
Ba 25 °C B U30TEPMUUECKUX YCIOBUSX B TEUEHUE 25 MUH.
TepmopenTreHorpadguyeckuit  (Ha3oBbIii  aHANIW3  TIO-
Kazaj, 4yto J0 Temneparypsl 425 °C oOpasell Haxomauscs
B aMOP(HOM COCTOSTHHU (CM. PUCYHOK). B mHTEepBase Tem-
nieparyp 425 —450 °C npoucxoauio 3aMeTHOE U3MEHEHNE
I (PaKINOHHON KapTHHBI, COOTBETCTBYIOIIEE KPHCTAILIU-
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PacripeieneHne HHTEHCUBHOCTH PEHTIEHOBCKOTO W3ITy4eHHs! B 3aBUCMOCTH OT TeMIIepaTypbl HarpeBa UexoHo amopgHoro ciuiaa Fe—Si—Nb—Cu—Mo—B;
¢ — Temneparypa obpasia, L — «raio», o3Hadaromiee aMopQHyo (asy; BHU3Y IPHBEICHA IIKaJla HHTEHCHBHOCTH PEHTICHOBCKOTO M3y YeHHUST

X-ray intensity distribution depending on heating temperature of initially amorphous Fe—Si—Nb—Cu—Mo-B alloy;
t — sample’s temperature, L is “halo”, indicating amorphous phase; X-ray radiation intensity scale is given below

* Pabora BbINONIHEHA 1TpH (pruHAaHCOBOW nojieprxkke nocranoBineHnst Ne 211 IMpasurenscrsa PO (konTpakt Ne 02.A03.21.0006) u B pamkax rocy-
JAPCTBEHHOTO 3a1annsi MunncTepctBa obpasoBanus u Hayku PO (mpoekt Ne 11.1465.2014/K).
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3aIiH, T.€. MOSIBIISIIOTCS. HOBBIC Pe(IIeKChI (OTpaXKeHHE OT
TUIOCKOCTEH KPUCTAIIMYECKOM penieTkd ¢ (popMupoBaHu-
€M HAaHOKPUCTAJUTUUCCKOM CTPYKTYpbI), IPHUEM PE(IICKCh
HUMEIOT 3HAYUTEIFHOE pasMbITHE. B TemrieparypHOM HHTEP-
Baje 625 — 650 °C peanu3oBbIBaNach pPEKpUCTAIIIN3ALIUS
CITaBa: €e Hayajo OBLIO CBSI3aHO C BBIACICHHEM U3 TBEPIO-
T0 paCTBOpa YaCTUI MEIU U UHTCPMETAJUINIHBIX (1)33.

Takum o0pa3oMmM, B TeMIEpaTypHOM HWHTEpBale
450 — 650 °C mpu HarpeBe oOpasiia cO CKOPOCTBIO TpH-
MepHo 1 °C/MUH aMOP(HBIH CIUIaB HAXOIUTCS B HAHOKPHC-
TaJTMYECKOM COCTOSIHUU.
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DETERMINATION OF CRITICAL POINTS OF AMORPHOUS
Fe—Si—Nb—-Cu—-Mo-B ALLOY USING NON-AMBIENT X-RAY DIFFRACTION METHOD
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Abstract. Critical points of amorphous alloy of Fe—Si—Nb—Cu—Mo-B
system was determined using the non-ambient x-ray diffraction me-
thod. The sample with amorphous structure was produced by planar
flow casting process. Temperature range of alloy nanocrystalline state
was established.

Keywords: amorphous alloy, nanocrystallization, high-permeability alloy,

non-ambient x-ray diffraction method, Finemet.

DOI: 10.17073/0368-0797-2019-6-492-493
REFERENCES

1.  Starodubtsev Yu.N., Belozerov V.Ya. Magnitnye svoistva amorf-
nykh i nanokristallicheskikh splavov. Uchebnoe posobie [Magnetic
properties of amorphous and nanocrystalline alloys. Manual]. Eka-
terinburg: I1zd-vo Ural’skogo universiteta, 2002, 366 p. (In Russ.).

2. Yoshizawa Y., Oguma S., Yamauchi K. New Fe-based soft magnetic
alloys composed of ultrafine grain structure. J. Appl. Phys. 1988,
vol. 64, no. 10, pp. 6044-6046.

3.  Feizabad M.H.K., Sharafi S., Khayati G.R., Ranjbar M. Effect of
process control agent on the structural and magnetic properties of

nano/amorphous Fe0.7 Nb0.1 Zr0.1 Ti0.1 powders prepared by high
energy ball milling. J. of Magnetism and Magnetic Materials. 2018,
vol. 449, pp. 297-303.

4. Huang B., Yang. Y., Wang A.D., Wang Q., Liu C.T. Saturated mag-
netization and glass forming ability of soft magnetic Fe-based me-
tallic glasses. Intermetallics. 2017, vol. 84, pp. 74-81.

5. Starodubtsev Yu.N., Belozerov V.Ya. Nanocrystalline magnetic
materials. Komponenty i tekhnologii. 2007, no. 4, pp. 144—146. (In
Russ.).

Funding. The work was financially supported within the Act 211 of Go-
vernment of the Russian Federation (Contract no. 02.A03.21.0006)
and within the order of the Ministry of Education and Science of the
Russian Federation (project no.11.1465.2014/K).

Information about the authors:

N.N. Nikul’chenkov, MA Student of the Chair “Heat Treatment and
Physics of Metals” (nikolai.nikulchenkov@urfu.ru)

A.S. Yurovskikh, Cand. Sci. (Eng.) Assist. Professor of the Chair
“Heat Treatment and Physics of Metals”

M.L. Lobanov, Dr. Sci. (Eng.) Professor of the Chair “Heat Treatment
and Physics of Metals”

Received January 28, 2019
Revised February 7, 2019
Accepted February 11, 2019

493



