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Phase Diagram Evaluations: Section Il

Fe-Nb-Ni (Iron-Niobium-Nickel)

V. Raghavan

Introduction

The partial isothermal section for this ternary system at
1200 °C determined by [2001Tak] was reviewed by
[2004Rag]. [2005Tak] carried out additional experiments
at 1200 °C to construct a full isothermal section.

Binary Systems

The Fe-Nb phase diagram [1993Bej] has two interme-
diate phases: Fe,Nb (C14, MgZn,-type hexagonal) and
FesNbg(p; D8s, Fe;We-type rhombohedral). The Fe-Ni
phase diagram [1991Swa] is characterized by a very narrow
solidification range. A continuous solid solution denoted vy
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 vy.
The Nb-Ni phase diagram [19980ka] has two intermediate

Nb

phases: NisNb (6; DO,-type orthorhombic) and NigNb;
(u; D85, Fe;Wg-type rhombohedral).

Ternary Isothermal Section

Using high purity metals, [2005Tak] arc-melted under an
Ar atmosphere four binary and three ternary alloys with Nb
and Ni in the range of 15-38 at.% and 20-60 at.%,
respectively. The alloys were annealed at 1200 °C for 72-
240 h. The phase equilibria were studied by scanning and
transmission electron microscopy and x-ray powder diffrac-
tion. The compositions of the coexisting phases were
measured by electron probe microanalysis. The isothermal
section at 1200 °C constructed by [2005Tak] is redrawn in
Fig. 1 to agree with the accepted binary data (except that the
homogeneity range of Fe,Nb is as determined by
[2005Tak]). The ternary phase t [2001Tak, 2004Rag] and
a small liquid field are seen. The Laves phase Fe,Nb
dissolves Ni up to 44 at.%. The variation of the lattice
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Fig. 1 Fe-Nb-Ni isothermal section at 1200 °C [2005Tak]
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Section Il: Phase Diagram Evaluations

parameters of Fe,Nb as a function of Fe and Ni contents (as
well as with Cr as a quaternary addition) was reported by
[2005Tak].

References

1991Swa: L.J. Swartzendruber, V.P. Itkin, and C.B. Alcock, The
Fe-Ni (Iron-Nickel) System, J. Phase Equilib., 1991, 12(3), p
288-312

1993Bej: J.M.Z.Bejarno, S. Gama, C.A. Ribeiro, and G. Effenberg,
The Iron-Niobium Phase Diagram, Z. Metallkd., 1993, 84(3), p
160-164

19980ka: H. Okamoto, Nb-Ni (Niobium-Nickel), J. Phase Equi-
lib., 1998, 19(3), p 289

2001Tak: M. Takeyama, S. Morita, A. Yamauchi, M. Yamanaka,
and T. Matsuo, Phase Equilibria Among v, Ni;Nb-6 and Fe,Nb-
¢ Phases in Ni-Nb-Fe and Ni-Nb-Fe-Cr Systems at Elevated
Temperatures, Superalloys 718, 625, 706 and Various Deriva-
tives, E.A. Loria, Ed., The Miner. Met. Mater. Soc., 2001, p 333-
344

2004Rag: V. Raghavan, Fe-Nb-Ni (Iron-Niobium-Nickel), J.
Phase Equilb. Diffus., 2004, 25(6), p 552

2005Tak: M. Takeyama, N. Gomi, S. Morita, and T. Matsuo,
Phase Equilibria and Lattice Parameters of Fe,Nb Laves Phase
in Fe-Ni-Nb Ternary System at Elevated Temperatures, Mater.
Res. Soc. Symp. Proc., 2005, 842, p 461-466

390 Journal of Phase Equilibria and Diffusion Vol. 28 No. 4 2007




<<
  /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


