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KHUHETHKA POCTA HOBBIX ®A3 B XOJIE ®A30BbIX
MPEBPALEHUN, HHAYIIUPOBAHBIX BOJOPOJIOM
B CILUIABE SM,FE;,

C. b. Pb16am<al, E. B. [lodonosa, A. ®@. Borkos, A. A. Boaxosa

Jlonenkuii HalMOHAMBHBIH TEXHUYECKUI YHUBEPCUTET, I'. JJoHeK

1rybalka @rambler.ru

Paspabortanustii B 1989 rony Takemmuroit u Hakaamoit HDDR-npouece
(Hydrogenation-Decomposition-Desorption-Recombination) npezacrasiser coboi
HOBBIH MYTh A8 YAY4UICHUS CBOMCTB IOCTOAHHLIX MAaTHUTOB, C IIOMOLUbIO HH-
JYLHPOBAaHHBIX BOJOPOAOM (ha30BbIX MPEBpAlEHHH B CILIaBaX PeKO3EMENBHBIX
MeTauioB [1-3]. HDDR-npouecc no3BosiseT nojayyHTh HAHOKPUCTAJUIHYECKUE
nopowku K3 criasoB Nd.Fe 4,B u SmyFe;; ¢ pasmepom 3epua ~ 0,1-0,3 um.
Kak pesynpTar, npaktiyeckoe npuMeHeHue npsAMbix ¥ OOpaTHBIX HHIYLMPOBaH-
HbIX BOJOPOJAOM (ha30BbIX NpPEBpaLICHHII B MATHUTOTBEPABIX CIIIaBaX PEIKO-
3eMEJIbHBIX M NIEPEXOAHBIX MeTaoB, Takux kak Nd>Fe 4B n SmyFe s, no3so-
JIeT ynydUIMTh UX CTPYKTYPY M MarHUTHbIE CBOWCTBA, a TalOKe BEIACT K MHMHHA-
TIOPU3ALMHM HOBBIX TEXHUYECKHX ycTpoHcTB Ha ocHoBe Nd,Fe; ;B m SmyFe;;
IIOCTOSHHBIX MAarHUTOB, KOTOPbIe HCIONB3YioTca B DVD-ROM, akycTHueckux
CHCTeMaX U JIPYTUX yCcTPOHCTBAX.

Ha nepsom arane, npu temieparype Boiue ~ 300—400 °C, B cruiase SmyFe;;
Pa3BHBAETCA NPAMOE UHAYLMPOBAHHOE BOJOPOAOM (ha30BbIe MpeBpalleHue
[0 CeNYIOUIEH cxeMe:

Sm2F€17 + H2 d SmHz + o-Fe. (1)

B pesynerate hopmupyrores yactuusl $asst SmH; ¢ pasmepamu 1o 50 um
B IHaMETPe PaclosokeHHble B MaTpHle O-Fe da3pl. Ha BropoM stane, mocre
9BaKyaliMH BOAOPOJA U3 PaclaBlIErocs CIUlaBa, HPOUCXOAUT oOpaTHOe (asoBoe
npeBpalleHue ¢ obpasoBanueM ciulaBa SmyFe); ¢ HAHOKPUCTALIHYECKOH CTPYyK-
Typoii (pasmep 3epeH ~ 0,1-0,3 um).

B Hamux oKCHepUMEHTax MCCIEN0BANACh KHHETHKU POCTa HOBHIX (a3,
Ha nepeoM dtanie HDDR-npouecca B cooTBeTcTBUU € ypaBHeHHeM (1). Beuio
YCTaHOBJIEHO, UTO C POCTOM TEMIIEPaTyphl Pa3BUTUE NPSIMbIX HHIYIIHPOBAHHBIX
BOJOPOJAOM (a30BBIX IpeBpalleHuid B ciaBe SmyFe(; 3HaunTEIBHO 3aMes-
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etcs (eM. pucyHok). [lpu Temnepatypax Huxke kputuueckoii (320 °C) da3osslie
IpEBpAlLEHUs HE Pa3BHBAOTCS B XOJE€ IKCIEPUMEHTA. AHAlU3, NPOBEAEHHBINH
3 paMKaxX KMHEeTH4eCKOi Teopuu (pa3oBbIX MpeBpalleHUii, ObUIO YCTAaHOBJIEHO,
=TO MHAYHHMPOBAaHHbIE BOAOPOJOM (a30Bbie IIpeBpallleHHs B ciulaBe SmoFe;;
Da3BMBACTCA 110 MEXaHU3MY 3apOXK/ICHUS U pocTa.

VY CTaHOBIIEHO, UTO KHHETHKA POCTa HOBOM (ha3bl B XO/€ 3TOrO MpeBpaLie-
=#s KOHTPOJIUPYETCs B3aUMHOM AH((y3HMH KOMIIOHEHTOB CILIaBa.
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GROWTH KINETICS OF NEW PHASES DURING
HYDROGEN-INDUCED PHASE TRANSFORMATION
IN szFe17 ALLOY

S. B. Rybalka, E. V. Dodonova, A. F. Volkov, A. A. Volkova

Donetsk National Technical University, Donetsk

rybalka @rambler.ru

Developed in 1989 by Takeshita and Nakayama HDDR-process (Hydro-
genation-Decomposition-Desorption-Recombination) provides a new strategy
to improve the properties of permanent magnets via hydrogen-induced phase
transformations in Rare-Earth-Metal type alloys [1-3]. This HDDR-process
allows to obtain nanocrystalline powders from Nd,Fe;4B and Sm,Fe,; alloys
with grain size ~ 0,1-0,3 um. As result, the practical application of direct and
reverse hydrogen-induced phase transformations in hard magnetic alloys of
rare-earth and transition metals such as Nd,Fe ;4B and Sm,Fe,; allows to im-
prove their structure and magnetic properties and also leads to miniaturization
of new technical devices based on Nd>Fe 4B and SmyFe,; permanent magnets
which used in DVD-ROM, acoustic systems and others devices.

At first stage, at temperatures above ~ 300-400 °C, Sm,Fe, alloy under-
goes a direct hydrogen-induced phase transformation described by the follow-
ing scheme:

SmsFe;; + Hy — SmH, + o-Fe. (1)

This transformation results in the formation of SmH, particles up to 50 nm
in diameter distributed in the a-Fe matrix. At second stage, after evacuation of
hydrogen from decomposed alloy, occurs reverse phase transformation with forma-
tion of SmyFe;7 alloy with nanocrystalline structure (grain size ~ 0,1-0,3 um).

In our experiments was investigated of kinetics of growth of new phases at
first stage of HDDR-process in accordance with equation (1). It has been estab-
lished that with an increase of temperature development of direct hydrogen-induced
phase transformations in Sm,Fe,; alloy greatly slow down (see figure). At tempera-
tures below critical ones (320 °C) phase transformations do not develop during
the experiment. Analysis carried out in terms of kinetic theory of phase transforma-
tions, it has been established that direct hydrogen-induced phase transformation
in SmoFe,7 alloy develops by the mechanism of nucleation and growth.
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It has been shown that growth kinetics of new phases during this transfor-
mation is controlled by a mutual diffusion of the alloy components.
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