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Tema gucepranii:
1. locaimpkeHHs BIIMBY i0Hi3yl040i pafialii Ha BaCTMBOCTI aMOP(PHMX Ta HAHOKPUCTAJIIYHUX CIJIaBiB HA OCHOBI

cuctremu Fe-Si-B

2. Research of influence of ionization radiation on properties amorphous and nanocrystalline alloys based on Fe-
Si-B system

Pedepar:

1. Incepraliito IpUCBSIYEHO €KCIIEPUMEHTAIBHUM JOCIIiIPKEHHSIM BILJIMBY €JIEKTPOHHOTIO i raMa-ONpOMiHEHHS Ha
CTPYKTYpPY i MarHiTHi BJIaCTUBOCTi aMOP(HUX Ta BIIUBY raMa-OIPOMiHEHHS Ha MarHiTHI BIaCTUBOCTI
HAaHOKPUCTaJiYHUX cIIaBiB cuctemu Fe-Si-B. [TokazaHo, 10 AuHaMika 3MiH CTPYKTypHOro ¢akTopa aMopdHUX
CILIaBiB Ha OCHOBI cucremu Fe-Si-B mif, i€l eJ1eKTpOHHOrO i raMa-oIpPOMiHEHHS KiCHO OfHaKoBa. Ha 0CHOBI
OTPUMAHUX PE3YJIbTATiB 3aIIPOIIOHOBAHO Ba ME€XaHi3MU BIIJIUBY ONIPOMiHEHHS Ha CTPYKTYPY aMOP(PHUX METANIEBUX
CIIaBiB: pafialilHO-CTUMYJILOBaHA pejakcalisl i po3ynopsiKyBaHHs. BCTaHOBJIEHO, IO BEJIMYMHA i HANIPSIM 3MiH
BHCOTH NEPIIOTO MaKCUMyMy CTPYKTYpPHOTro ¢dakropa, remneparypu Kiopi, remneparyp Kpucrasnisatiii crasis Fe-
Si-B min giero ompomiHEHHS iCTOTHO 3aJ1€XKaTh Bill KOHLEHTpPALlill KpEMHIIO i 60py B ixHbOMy ckiagi. [TokasaHo, 1m0
BiZIMiHHICTb BILJIMBY OIIPOMiHEHHS Ha GJIMKHIiN MOPSIOK i Ipolec KpucTanidauii B amop@Hux crasax Fe-Si-B moxe

OyTu MOB's13aHAa 3 Pi3HUMHU MeXaHi3MaMu pajiialiliHO-CTUMYJIbOBaHOI nudys3ii aToMiB KpeMHilo i 6opy. BcraHosieHo,



10 JieryBaHH4 ciiaBiB Fe-Si-B Hikesem i MOJTi6ieHOM IPUBOUTD 10 3MEHIIEHHS pafialiiHOl 9y TINBOCTI
CTpPYKTypHOTro dakropa, TemrnepaTtypu Kiopi i Temrnepartypu Kprcrtasnizauii i 36i1bl1eHHs 4yTIUBOCTI ~ MarHiTHOI
IIPOHUKHOCTI. 3allpOIIOHOBAHO SIKiCHY MOJEJIb BIUJIMBY JIETYBaHHS LIMMU €JIEMEHTaMU Ha pafialilHO-CTUMYJIbOBaHI
CTPYKTYPHI 3MiHU B aMOP(HUX CILJIaBax Ha oCcHOBIi Fe-Si-B. [TokasaHo, 110 €JIeKTPOHHE ONPOMiIHEHHS IIpU
KiMHaTHi# TeMnepaTypi IpUBOAUTD A0 MOJAbLIOI KprCTasi3alii aMop(pHO-KpUCTaliYHOro CIJIaBy Ha OCHOBI Fe-Si-
B, sKa MpOXOIUTh 32 MEXaHI3MOM POCTY KPUCTaJIiB. BCTaHOB/IEHO, IO pafialiliHa YyTIMBiCTh MarHiTHUX
XapaKTepUCTUK HAaHOKPUCTAIIYHUX CIIJIaBiB Ha 0cHOBI cucteMu Fe-Si-B-Cu-Nb e HuX4010, Hi’)k aMOpQHUX.
[TokasaHo, 1110 3MiHM Mar"HiTHUX XapaKTEPUCTUK HAHOKPUCTA/IIYHUX CIUIABIB MIOB'A3aHi 31 CTPYKTYPHUMU 3MiHAMU B
amop@Hil maTpuui ux MaTtepiaiis. [lokazaHo, o pafianiiHa 06podka Moxke 6yTH 3aCTOCOBaHa, SIK METO[

KOHTPOJIbOBAHOI 3MiHM MarHiTHUX XapaKTEPUCTUK aMOP(HUX i HAHOKPUCTAJIIYHUX CI1JIaBiB Ha OCHOBI Fe-Si-B.

2. Thesis deals with investigation of the influence of various radiation fields on either amorphous or
nanocrystalline films of Fe-Si-B alloys. Particularly, both electron and gamma irradiations were applied to study of
structure and magnetic properties of amorphous ribbons while gamma irradiation was used for research on
magnetic properties of nanocrystalline alloys. It is shown, that dynamics of changes of the structural factor for
amorphous Fe-Si-B alloys under electron and gamma irradiation are qualitatively identical. Two mechanisms of
irradiation influence on structure of amorphous metal alloys are offered: radiation-enhanced relaxation and
disordering. It is found, that amplitude for the first peak of the structural factor and direction of its changes, Curie
temperature and temperature of crystallization of Fe-Si-B amorphous alloys essentially depend on concentration
of silicon and boron in these alloys. It is shown, that difference in influence of irradiation on the short range
ordering and crystallization in Fe-Si-B amorphous alloys can result from various mechanisms radiation-enhanced
diffusion of silicon and boron atoms. It is established, that doping of Fe-Si-B amorphous alloys with nickel and
molybdenum results in reduction of sensitivity of the structural factor, Curie temperatures, temperature of
crystallization to radiation fields while the behavior of magnetic permeability is opposite. The qualitative model on
influence of doping with these elements on radiation-enhance structural changes in Fe-Si-B alloys is offered. It is
shown, that the electron irradiation results in the further crystallization of Fe-Si-B amorphous-crystal alloy
followed crystals growth. It is established, that sensitivity of magnetic characteristics Fe-Si-B nanocrystalline
alloys is smaller, than that for amorphous alloys. It is shown, that changes of magnetic characteristics of
nanocrystalline alloys under irradiation are originated to structural changes in their amorphous matrix. It is
shown, that radiation processingcan be applied as a way to change the magnetic characteristics of Fe-Si-B
amorphous and nanocrystalline alloys. Key words: amorphous alloys, nanocrystalline alloys, Fe-Si-B, short range
ordering, magnetic properties, electron irradiation, gamma irradiation, heat treatment, doping.
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