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Introduction

The rare-earth (R) - transition metal (M)
intermetallics have always attracted large interest
due to their potential for application on permanent
magnets. Among them, the R(Fe,Co),;Ti with the
ThMn,,-type structure are in the focus of interest
during the nineties. Ti plays the role of stabilizing
element. These compounds interact actively with
hydrogen gas and form stable hydrides. Upon
hydrogenation R(Fe,Co);;Ti intermetallics exhibit
substantial changes in their magnetic properties.
Magnetoelastic properties have not been studied
extensively up to now [1]. The aim of the present
work was to investigate the effect of hydrogen on
thermal expansion in YFe;; xCoxTi (0<x<3)
compounds.

Results and discussion

In this work, particular emphasis was placed
on the YFe;Ti and its hydride compounds.
Yttrium ions have no localized magnetic
moments. This makes it possible to investigate the
specific features of thermal expansion of iron
sublattice in RFe;Ti compounds. YFeTi
possesses uniaxial magnetic anisotropy of easy
magnetization axis (EMA) type over the entire
temperature range of magnetic ordering. The

temperature dependencies Al/I(T) for the
YFe;;Ti and its
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Fig. 1. Temperature dependencies of the thermal expansion
along the ¢ axis for the YFe Ti (1) and YFe;, TiH (2) single
crystals. The inset shows the temperature dependencies of the
linear thermal expansion coefficient for the YFe;Ti and
YFe;;TiH single crystals.
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hydride single crystals depicted in Fig. 1. The
inset in Fig. 1 shows the temperature dependence
of the linear thermal expansion coefficient o(7).
Both  dependencies exhibit two clearly
pronounced features at 7=180 and 265 K.

The complex behavior of the a(7) dependence
can be explained by the fact that iron ions in the
lattice of YFe;;Ti compounds occupy three
crystallographically nonequivalent positions (8i,
87, and 8f) and can be treated as ions forming
three sublattices. Note that the magnetic moments
localized on iron atoms occupying different
crystallographic positions in YFe;;Ti considerably
differ from each other in magnitude and are equal
to 1.92 (8i), 2.28 (8j), and 1.8 (&f ). It is known
that iron atoms can interact ferromagnetically and
antiferromagnetically when the distance between
them is larger and smaller than 24 A,
respectively. The Fe—Fe distance in particular
pairs is less than the critical value, and they can
undergo negative exchange interactions. The
temperature dependencies of the magnetization
for particular iron sublattices can have a different
shape, which leads to the features observed in the
thermal expansion of the YFe;;Ti and YFe;.
xCoxTi (0 £x <3) single crystals. It is observed,
that the hydrogenation influences the thermal
expansion of the 3d sublattice in R(Fe,Co);;Ti.
The positions of the observed o(T)— curve
anomalies shifts toward lower temperatures.

Conclusion

The results show that hydrogenation leads to a
change of magnetoelastic interactions.
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OCOBEHHOCTH TEIIJIOBOT'O PACIHHIMPEHU A
MOHOKPUCTAJLJIOB YFe;;.xCoxTiH

Huxutun C.A., Tepemnna E.A.", JIyues J1.0.

MockoBckuil rocyaapcTBeHHbIl yHuBepcuteT uM. M.B. JIomoHOCOBa
Jlenunckue ropsl, Mocksa, 119992, Poccus

BBenenne

Coenunenns xeneza (M) ¢ pelKo3eMenbHBIMU
metaiiamu  (P3) BeI3BIBaroT 0COOBI HMHTEpEC,
Omaromapss WX TPUMEHEHHIO B  KadecTBe
noctostHHBIX MarauToB. Coequnenust R(Fe,Co), Ti
C KpUCTaJUIMYECKOW CTpyKTypoil Tuma ThMn,
MpUBJIeKalOT K cebe BHUMaHWe ¢ Hadaiga 90-x
rogoB. Ti B 3THUX COCAMHEHHUSX WIPaeT pOJb
cTabMIH3NpyoIIeH J00aBKY. CoenuneHus
AKTUBHO  B3aUMOJEHCTBYIOT C  BOJOPOOM,
obpazys CcTaOWMITEHEBIE THUAPHUIEL. ITocne
TUAPUPOBAHUS  MPOUCXOAWT  HW3MEHEHHE  UX
MarHWTHBIX CBOMCTB, OJHAaKO, O CHX TIOp
MarHUTOYIIPYyTHE CBOMCTBA COeMHEHUN
R(Fe,Co);;Ti 6pumm mamo wusydensl [1]. Ilembro
JAHHON PabOTHI ABJISACTCS MCCICIOBAHKUE BIIMSHUS
THAPUPOBAHMS  HAa  TEIUIOBOE  pacIIupeHue
coenuaeHnd YFe ; xCoxTi (0 <x < 3).

Pe3yabTaThl u 00Cyx1eHHe
B nanHoii paboTe ynensiiock 0co00e¢ BHUMaHUE
coenuaeHnto YFe ;Ti, TOCKOIBEKY WOH WUTTPHS HE

06nanaeT JIOKAJIN30BaHHBIM MarHuTHBIM
MOMCHTOM, 4YTO HacT BO3MOXHOCTb HU3YYUTH
0COOEHHOCTH TCIIJIOBOI'O pacInupeHUuA

noapemmeTku Fe B coemmaenmsx RFe( Ti. YFeTi
o0JIaflaeT OJHOOCHOM MarHUTHOW aHHM3OTPOIUEH
tuna OJIH Bo BceM wuHTEpBale TEMIEPATYP

MAarHuTHOI'O yopsa04CHus.
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Puc. 1. TemneparypHble 3aBUCHUMOCTH  TEILJIOBOI'O

pacmmpenust moHokpuctamuioB YFe; Ti u YFe, TiH,
H3MepeHHbIE BIOJIb Ocu €. Ha BcTaBke: TeMiieparypHble
3aBHCHMOCTH JIMHEHHOTO KO3 (UIMEHTa TEIIOBOTO
paciupeHusi.
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Ha puc. 1 MpeJICTaBlieHa  TeMIepaTypHas
3aBUCUMOCTh TeruioBoro pacmmpenus Al/I(T) n
JMHEWHOTO koaddumenta TEIUIOBOTO

pacmmpernns o(T) (cM. BCTaBKy) MOHOKpHICTAIIA
YFe Ti u ero rugpuna. BugHo, yto 00e KpuBbIe
MIPOSIBIISIIOT SIPKO BBIPKEHHBIE OCOOCHHOCTH TIpHU
T~180u 265 K.

Crnoxnoe nosenenue oT) MOXKHO OOBSICHUTD,
ecin ydecth, uTo B RFe;;Ti nonsl Fe 3anumaror
TP  KpPHUCTALIOTPAPUICCKH  HEIKBHBAJIICHTHBIC
no3utui 81, §j, 8f 1 MOTyT OBITH pacCMOTPEHBI KaK
Tpu mnoApemieTku. [lpuyeM B pa3HBIX MO3UIUAX
MarauTHele MOMeHTHI B YFe Ti, 1oKanu30BaHHbBIE
Ha aroMax Fe, CHIIBHO OTIMYAIOTCS APYT OT Apyra
u paBHbl 1.92 (8i), 2.28 (8)), u 1.8 (8f). U3BecTHO,
yTo atomMbl Fe B3ammopeicTByroT (eppo- wWin
aHTU(EPPOMArHUTHO, €CJIM PACCTOSHHE MEXKIY
HUMU GoibIne Wik MeHbIne uem 2.4 A, Paccrosus
B HEKOTOPHIX mapax Fe-Fe MeHble KpUTHUECKOTO
U B JTUX TapaXx HMEIOT MECTO OTpHUIlaTeIbHbBIE

OOMEHHBIE B3aUMOJICUCTBHUSI. MoxHo
NPEANOJIOKUTh, YTO TOCKOJBKY TeMIepaTypHas
3aBUCUMOCTb ~ HAaMarHUYEHHOCTH  OTHCIbHBIX
nojpemnieTok Fe wuMeeT pa3iIuuHbIA BHI, 3TO
NPUBOAUT K  HAOTIOJAaEMBIM  OCOOCHHOCTSM

TEIUIOBOTO paciimpeHust MoHOKpucTamuioB Y Fe Ti
n YFe; xCoxTi (0<x<3). OOHapykeHO, 4YTO
THAPUPOBAHKE BIIMSET HA TEIUIOBOE pacCIIMpEeHHe
noapemeTtkn Fe B R(Fe,Co);Ti. AHoManmu Ha
kpuBblXx oT) caBurarOTCI B O0NACTh HU3KUX
TeMIepaTyp.
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