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Recently, [2008Duc] determined the phase equilibria
among the face-centered cubic (fcc) and the ordered and
disordered forms of body-centered cubic (bcc) phases in this
system.

Binary Systems

The Fe-Ga phase diagram [2004Oka, Massalski2] has the
following intermediate phases: a¢ (B2, CsCl-type cubic), a¢¢
(D03, BiF3-type cubic), bFe3Ga (D019, Ni3Sn-type hexag-
onal), aFe3Ga (L12, AuCu3-type cubic), bFe6Ga5 (Al8Cr5-
type rhombohedral), aFe6Ga5(Fe6Ge5-type monoclinic),
Fe3Ga4 (monoclinic) and FeGa3 (CoGa3-type tetragonal).
In the Fe-Ni phase diagram, a continuous face-centered
cubic solid solution (denoted c) forms between cFe and Ni
and is stable over a wide range of temperature. At 517 �C,
an ordered phase FeNi3 (L12, AuCu3-type cubic) forms
congruently from c. The Ga-Ni phase diagram [2007Duc,
Massalski2] shows the following intermediate phases:
Ga4Ni (D82, Cu5Zn8-type cubic), Ga3Ni2 (D513, Ni2Al3-
type hexagonal), b (42-69.4 at.% Ni; B2, CsCl-type cubic),
Ga2Ni3 (denoted e), Ga7Ni13 (62.5-65 at.% Ni; B81, NiAs-
type hexagonal), Ga3Ni5 (denoted d; Ga3Pt5-type ortho-
rhombic), and GaNi3 (L12, AuCu3-type cubic, denoted c¢).

Ternary Phase Equilibria

Partial isothermal sections at 1200, 1000, and 800 �C
depicting the fcc-B2 equilibrium were determined by
[2007Oik]. Extending this work, [2008Duc] used starting
metals of 99.9% Fe, 99.9999% Ga, and 99.9% Ni to prepare
diffusion couples and triples. Initially, a diffusion couple was
prepared between Fe and Ni and given a diffusion-anneal to

form a continuous diffusion zone. Holes were drilled near
the diffusion zone to insert Ga chips. The final anneal of the
diffusion triple was done at 1000, 900, and 850 �C for
annealing times of 10-96 h. Microstructural analysis was
done in the back scattering electron mode in the scanning
electron microscope and the local composition was deter-
mined by electron probe microanalysis. The isothermal
sections for Ga-lean alloys constructed by [2008Duc] at
1000, 900, and 850 �C are shown in Fig. 1-3. The phase
distribution is similar at all the three temperatures. The fcc-
bcc or fcc-B2 two-phase region narrows, on moving towards
the Fe corner. The L12 (Ni3Ga) phase dissolves 14-18 at.%
Fe. The Ni-Ga binary phase Ni13Ga7 indicated in Fig. 2 and
3 has very limited extension into the ternary region.

[2008Duc] constructed two partial vertical sections
between 600 and 1100 �C along the Ni3Ga-Fe3Ga line
and at a constant Ni content of 50 at.%, respectively.
These are shown in Fig. 4 and 5. In Fig. 4, the B2M L21
second-order transition temperature increases slightly with

Fig. 1 Fe-Ga-Ni isothermal section at 1000 �C [2008Duc]

Fig. 2 Fe-Ga-Ni isothermal section at 900 �C [2008Duc]

Fig. 3 Fe-Ga-Ni isothermal section at 850 �C [2008Duc]
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increasing Ni content. In Fig. 5, the solubility of Ga in fcc
(c) decreases with decreasing temperature. The solubility of
Ga in the B2 (b) phase is almost independent of temperature
[2008Duc, 2004Omo].
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Fig. 4 Fe-Ga-Ni partial vertical section along the Ni3Ga-Fe3Ga
join [2008Duc] Fig. 5 Fe-Ga-Ni partial vertical section at 50 atomic percent Ni

[2008Duc]

Phase Diagram Evaluations: Section II

Journal of Phase Equilibria and Diffusion Vol. 30 No. 1 2009 99


	Outline placeholder
	Sec1
	Sec2
	Bib1



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


