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Phase Diagram Evaluations: Section Il

Fe-Ni-Pd (Iron-Nickel-Palladium)

V. Raghavan

The previous review of this system by [1992Rag]
presented a liquidus surface. The predominant phase of
primary crystallization on this surface is the continuous
face-centered cubic (fcc) solid solution y. Recently,
[2005Hor] combined the cluster variation method with the
Lennard-Jones type of pairwise atomic interaction energies,
to compute the phase equilibria in the region of the ordered
L1, phase.

Binary Systems

The Fe-Ni phase diagram [1991Swa] is characterized
by a very narrow solidification range. A continuous solid
solution denoted y between face-centered cubic (fcc) Fe
and Ni is stable over a wide range of temperature. At
517 °C, an ordered phase FeNi; (L1,, AuCus-type cubic)
forms congruently from y. Two other ordered phases FeNi
(L1p, AuCu-type tetragonal) and FesNi (L1,, AuCus-type
cubic) are known and considered to be metastable
[1991Swal]. The  first-principle calculations of
[2004Moh], however, suggested that L1, is a stable
phase. In the Fe-Pd system [19930ka], a continuous fcc
solid solution y forms between fcc Fe and Pd in the
temperature range of 1300 to 900 °C. Two superstruc-
tures, FePd (AuCu-type tetragonal) and FePd; (AuCus-
type cubic), form congruently from vy at 790 and 820 °C,
respectively. They have appreciable homogeneity ranges
at lower temperatures. The Ni-Pd system is an isomor-
phous one, with the fcc phase y present at all subsolidus
temperatures.

Ternary Isothermal Sections

[2005Hor] calculated and listed the Lennard-Jones type
pairwise atomic interaction energies for the six pairs of

atoms (Fe-Fe, Fe-Ni, etc.) of this ternary system. The
tetragonality of the L1, structure was taken into account in
determining the interatomic distances. The entropy term
was estimated by the tetrahedron approximation of the
cluster variation method. The free energy minimization
was carried out by the Kikuchi iteration procedure. The
partial isothermal sections calculated by [2005Hor] in the
region of the L1, phase at 650, 590, and 550 °C are shown
in Fig. 1.

The calculations were checked with a limited number of
experiments using an Fe-5 at.% Pd-5 at.% Ni alloy. The
alloy in the martensitic condition was aged at 590 °C just
below the solvus of the L1y phase in the Fe-Pd system to
allow its precipitation. The composition of the matrix and
the precipitate analyzed with the energy dispersive spec-
troscopy indicated that Ni preferentially substitutes for Pd in
the L1, phase.
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Fig. 1 Fe-Ni-Pd computed partial isothermal sections at (a) 650, (b) 590, and (c) 550 °C [2005Hor]
Journal of Phase Equilibria and Diffusion Vol. 28 No. 4 2007 393




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /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 <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


