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Phase Diagram Evaluations: Section Il

Al-Y-Zn (Aluminum-Yttrium-Zinc)

V. Raghavan

The previous study of this ternary system by [1993Gan]
presented a composite isothermal section drawn at 300 °C
for the Y-lean region and at 500 °C for the region richer
in Y. Recently, [2008Liu] developed a thermodynamic
model and computed two isothermal sections at 500 and
300 °C and a liquidus projection.

Binary Systems

The Al-Y phase diagram [2006Liu, Massalski2] depicts
the following intermediate phases: Y,Al (C23, Co,Si-type
orthorhombic), Y3Al, (Zr;Al,-type tetragonal), YAl (B
CrB-type orthorhombic), YAl, (C15, MgCu,-type cubic),
aYAl; (D0;9, Ni3Sn-type hexagonal), BYAl; (stable
between 980 and 645 °C; BaPb;-type rhombohedral). In
the Al-Zn system, solidification occurs through a eutectic
reaction at 381 °C yielding (Zn) and (Al). On solidification,
(Al) has more than 60 at.% of dissolved Zn. At lower
temperatures, this solid solution exhibits a miscibility gap,
with a critical temperature at 351.5 °C and a monotectoid

reaction at 277 °C: (Al) <> (Al) + (Zn). The Y-Zn system
[2008Liu, Massalski2] depicts a number of intermediate
compounds: YZn (B2, CsCl-type cubic), BYZn,, oYZn,
(CeCu,-type orthorhombic), YZn; (YZns-type orthorhombic),
Y3Zn;; (LazAljj-type orthorhombic), Yi3Znsg (Gdi3Znsg-
type hexagonal), YZns (ErZns-type hexagonal), Y,Zn;;
(Th,yNis-type hexagonal) and YZn, (D2, ThMnj,-type
tetragonal).

Computed Ternary Phase Equilibria

For the Y-Zn binary system, [2008Liu] carried out their
own thermodynamic optimization. For the Al-Zn and Al-Y
systems, they used literature assessments. The experimental
data of [1993Gan] on this ternary system were used as input
for the ternary optimization. The liquid, fcc, bce and cph
phases were modeled as subregular solutions. The binary
intermetallic phases were treated as stoichiometric com-
pounds with no third component solubility. The exception
was YZn, which dissolves a few percent of Al [1993Ganl].
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Fig. 1 Al-Y-Zn computed isothermal section at 500 °C [2008Liu]. Narrow two-phase regions are omitted
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Fig. 2 Al-Y-Zn computed isothermal section at 300 °C [2008Liu]. Narrow two-phase regions are omitted

This solubility was taken into account in the modeling by
[2008Liu]. [2008Liu] computed two separate isothermal
sections at 500 and 300 °C for the entire composition range
and compared them with the experimental data of
[1993Gan]. The agreement is satisfactory, as seen in Fig.1
(500 °C) and Fig. 2 (300 °C). Also, [2008Liu] computed a
liquidus projection (not shown here) and listed the temper-
atures and compositions of the coexisting phases in the
invariant reactions during solidification. No experimental
data are available for comparison with the computed liquid-
solid equilibria.

References

1993Gan: LN. Ganiev, A.Z. Ikromov, and V.V. Kinzhibalo, Phase
Equilibria in the Al-Zn-Y System at 573 and 773 K, Metally,
1993, (3), p 230-232, in Russian; TR: Russ. Metall., 1993, (3),
p 213-215

2006Liu: S. Liu, Y. Du, H. Xu, C. He, and J.C. Schuster,
Experimental Investigation of the Al-Y Phase Diagram, J. Alloys
Compd., 2006, 414, p 60-65

2008Liu: X.J. Liu, M.Z. Wen, C.P. Wang, and F.S. Pan, Thermo-
dynamic Assessment of the Zn-Y and Al-Zn-Y Systems,
J. Alloys Compd., 2008, 452, p 283-290

286 Journal of Phase Equilibria and Diffusion Vol. 30 No. 3 2009



	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


