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Ternary alloys with a four-phase monotectic reaction
having two different solidified liquids in the microstructure
can possess interesting properties. In their search for
monotectic ternary aluminum alloys, [2005Gro] computed
the liquidus surface of this system.

Binary Systems

The Al-Bi phase diagram [Massalski2] depicts a liquid
miscibility gap with the critical temperature at 1037 �C. A
monotectic reaction occurs at 658 �C, where an Al-rich
liquid L1 decomposes to (Al) and a Bi-rich liquid L2. The

final solidification is at the Bi-end through the eutectic
reaction at 270 �C: L2 M (Al) + (Bi). The liquid miscibility
gap in the Al-Pb system [Massalski2] has a critical
temperature of 1566 �C. In the monotectic reaction at
659 �C, the Al-rich liquid L1 decomposes into (Al) and a
Pb-rich liquid L2. The final solidification of L2 to (Al) + (Pb)
occurs at 327 �C. The Bi-Pb system [1994Oka] has an
intermediate phase e (cph) with a Bi range of �26-43 at.%.
The peritectic formation of e is followed by the eutectic
reaction at 127.5 �C: L M e + (Bi).

Liquidus Projection

In their thermodynamic calculation, [2005Gro] employed
the binary interaction parameters from the published
literature. The liquidus projection shown in Fig. 1 was
computed by extrapolation of the binary data, without
introducing any new parameters. The monotectic line
limiting the primary area of (Al) lies very close to the Al
corner and is not seen in Fig. 1. The monotectic line in the
Al-lean region m01m

0
2 extends from the Al-Pb side up to the

Al-Bi side with a very small drop in temperature. The
eutectic monvariant lines from the Al-Pb and Al-Bi sides
run very close to the Bi-Pb side and are expected to undergo
two invariant reactions close to 39 and 56 at.% Bi, where
they meet the peritectic and eutectic lines originating from
the Bi-Pb side.

References

1994Oka: H. Okamoto, Comment on Bi-Pb (Bismuth-Lead),
J. Phase Equilibria., 1994, 15(3), p 361-362

2005Gro: J. Grobner and R. Schmid-Fetzer, Phase Transforma-
tions in Ternary Monotectic Aluminum Alloys, JOM, 2005,
57(9), p 19-23Fig. 1 Al-Bi-Pb computed liquidus projection [2005Gro]

JPEDAV (2008) 29:165
DOI: 10.1007/s11669-008-9248-5
1547-7037 �ASM International

Phase Diagram Evaluations: Section II

Journal of Phase Equilibria and Diffusion Vol. 29 No. 2 2008 165


	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)
  /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 [2834.646 2834.646]
>> setpagedevice


