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Phase Diagram Evaluations: Section Il

Fe-Ga-Tb (Iron-Gallium-Terbium)

V. Raghavan

Recently, [2009Li] determined an isothermal section at
500 °C for this ternary system, which depicts six ternary
compounds.

Binary Systems

The Fe-Ga phase diagram [20040ka, Massalski2] has
the following intermediate phases: o’ (B2, CsCl-type cubic),
o” (D03, BiFs-type cubic), oFe;Ga (L1,, AuCus-type
cubic), PBFe;Ga (DO0;9, NisSn-type hexagonal), oFesGas
(FesGes-type monoclinic), PBFesGas (D819, AlgCrs-type
rhombohedral), Fe;Ga, (monoclinic) and FeGa; (CoGas-
type tetragonal). The Fe-Tb phase diagram [Massalski2]
depicts the following compounds: aFe;;Tb, (ThyZn;;-type
rhombohedral), BFe;;Tb, (Th,Nij;-type hexagonal),
Fey3Tbg (D8,, Mny3The-type cubic), FesTb (BesNb-type
rhombohedral) and Fe,Tb (C15, MgCu,-type cubic). The
Ga-Tb phase diagram [Massalski2] depicts the following
compounds: GagTb (tetragonal), aGas;Tb (D0;9, NisSn-type
hexagonal), BGas;Tb (L1,, AuCus-type cubic), Ga,Tb (C32,
AlB,-type hexagonal), GaTb (B; CrB-type orthorhombic)
and Ga;Tbs (D8§;, CrsBs-type tetragonal).

Ternary Compounds

Six ternary compounds are known in this system:
TbFep3,Ga; 63 (labeled t; here and as o by [2009Li]),
TbFe, 4Gag ¢ (1o or B), TbyFeGa,, (13 or v), TbyFeGag (14
or M), TbFesGag (15 or A), and TbFesGa; (16 or 0). The
structural characteristics of these compounds are listed in
Table 1. The compounds Tb,FeGag (14 or 1) and TbFesGag
(ts or A) were known earlier and confirmed by [2009Li].
The other compounds were reported for the first time by
[2009L1i] in alloys annealed at 500 °C.

Isothermal Section

With starting metals of 99.9+% purity, [2009Li] arc-
melted about 220 samples under Ar atm. The alloys were
given a final anneal at 500 °C for 3 days and quenched in
liquid nitrogen. The phase equilibria were studied by x-ray
powder diffraction. The isothermal section constructed by
[2009Li] at 500 °C is shown in Fig. 1. All six ternary
compounds are present. A number of them show a small
homogeneity range around the nominal composition listed

Table 1 Fe-Ga-Tb crystal structure and lattice parameter data [2009Li]

Phase Composition, at.% Pearson symbol Space group Prototype Lattice parameter, nm
TbFeg32Ga; 63 (T101 O) 10.7 Fe hP6 P63/mmc Ni,In a = 043727
56 Ga ¢ =0.72930
333 Tb
TbFe, 4Gag ¢ (T20r B) 60 Fe hP24 P63/mmc CeNi; a=0.51877
15 Ga c=1.6621
25 Tb
TbsFeGay, (t30r 7) 5.9 Fe cl34 Im3m U4Re;Sig a = 0.85576
70.6 Ga
23.5 Tb
Tb,FeGag (t40r M) 9.1 Fe tP11 P4/mmm Ho,CoGag a=0.42678
72.7 Ga c=1.1131
18.2 Tb
TbFesGag (tsor L) 46.15 Fe 0l26 Immm ScFesGag a = 0.85551
46.15 Ga b =0.86826
7.7 Tb ¢ =0.50717
TbFesGay (tgor 0) 38.5 Fe t126 14/mmm ThMn;, a=0.86779
53.8 Ga ¢ =0.50923
7.7 Tb
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Section Il: Phase Diagram Evaluations

T4 (@) ToFeg 3260 68
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Fig. 1 Fe-Ga-Tb isothermal section at 500 °C [2009Li]. Narrow two-phase regions are omitted

in Table 1. The Fe-Tb binary compounds Fe,Tb, Fe;Tb,
and Fe;Tb, dissolve up to 19.6, 8, and 37.5 at.% Ga,
respectively. The third component solubility in the other
binary compounds is small. The compound GagTb is not
stable at this temperature. No homogeneity ranges were
reported by [2009Li] for aFe;Ga, aFesGas, and Fe;Gay
binary compounds.

176

References

20040ka: H. Okamoto, Fe-Ga (Iron-Gallium), J. Phase Equilib.
Diffus., 2004, 25(1), p 100

2009Li: J.Q. Li, M. Ouyang, D.C. Liu, F.S. Liu, and W.Q. Ao,
The Isothermal Section of the Tb-Fe-Ga Ternary System at
773 K, Intermetallics, 2009, 17, p 733-737

Journal of Phase Equilibria and Diffusion Vol. 31 No. 2 2010



	Fe-Ga-Tb (Iron-Gallium-Terbium)
	Binary Systems
	Ternary Compounds
	Isothermal Section
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


