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Al-Mg-Mn (Aluminum-Magnesium-Manganese)

V. Raghavan

The recent thermodynamic assessments of this ternary
system by [2007Du] and [2009Shu] were reviewed in the
update by [2009Rag]. Subsequently, [2009Ren] reported an
isothermal section at 400 °C by studying Mg-rich alloys.
These results supplement those given in the above refer-
ences and are reviewed here briefly.

Binary Systems

The Al-Mn phase diagram depicts the following inter-
mediate phases: Al ,Mn (Al;,W-type cubic), AlgMn
(AlgMn-type orthorhombic), AAlMn (hexagonal, space
group P65/m), pAluMn (hexagonal, P65/mmc),
Al Mny(HT) (AlsMn-type orthorhombic), Al;;Mny(LT)
(Al Mny-type triclinic), AlgMns (AlgCrs-type rhombohe-
dral), v (34.5-52 at.% Mn; bcc), and € (55-72 at.% Mn;
cph). The Al-Mg phase diagram has the following interme-
diate phases: Al;Mg, (AlsMg,-type cubic, labeled ), R or &
(rhombohedral) and Al;,Mg;; (412, oaMn-type cubic,
denoted v). There are no intermediate phases in the Mg-Mn
system.

Ternary Isothermal Section

With starting metals of 99.99% purity, [2009Ren]
induction-melted four ternary alloys with Mg contents in
the range of 65 to 88 at.%. A diffusion couple of Mn with a
55Mg-45Al (at.%) master alloy and the four ternary alloys
were annealed at 400 °C for 446 or 672 h and quenched in
water. The annealing experiments revealed tie-lines between
(Mg) and (BMn) and between (Mg) and Al;;Mny(LT), but
not between (Mg) and the intervening Al-Mn phase
AlgMns. [2009Ren] attributed this to the very slow forma-
tion of AlgMns and tentatively included this phase in the
isothermal section constructed by them. This view is in line
with the thermodynamic calculations of [2007Du], which
show that the tie-line between (Mg) and AlgMns is stable at
400 °C. However, there is the other possibility that a
transition reaction in the solid-state (not revealed in the
thermodynamic description) (Mg) + AlgMns <> (BMn) +
Al 1Mny(LT) could have occurred above 400 °C. A narrow
tie-triangle of AlgMns + (BMn) + Al;;Mny(LT) along the
Al-Mn side produced by this reaction would then preclude
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Fig. 1 Al-Mg-Mn isothermal section at 400 °C [2009Ren,
2007Du]

the equilibrium between (Mg) and AlgMns. The isothermal
section constructed by [2009Ren] at 400 °C is shown
unmodified in Fig. 1, in combination with the computed
results of [2007Du] for Al-rich alloys.

References

2007Du: Y. Du, J. Wang, J. Zhao, J.C. Schuster, F. Weitzer,
R. Schmid-Fetzer, M. Ohno, H. Xu, Z.K. Liu, S. Shang, and
W. Zhang, Reassessment of the Al-Mn System and a Thermo-
dynamic Description of the Al-Mg-Mn System, Int. J. Mater.
Res., 2007, 98(9), p 855-871

2009Rag: V. Raghavan, Al-Mg-Mn (Aluminum-Magnesium-
Manganese), J. Phase Equilib. Diffus., 2009, 30(6), p 626-629

2009Ren: Y.P. Ren, G.W. Qin, W.L. Pei, H.D. Zhao, Y. Guo,
H.X. Li, M. Jiang, and S.M. Hao, Isothermal Section of the
Mg-Al-Mn Ternary System at 400 °C, J. Alloys Compd., 2009,
479, p 237-241

2009Shu: A. Shukla and A.D. Pelton, Thermodynamic Assess-
ment of the Al-Mn and Mg-Al-Mn Systems, J. Phase Equilib.
Diffus., 2009, 30(1), p 28-39

46 Journal of Phase Equilibria and Diffusion Vol. 31 No. 1 2010



	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 true
  /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 [5952.756 8418.897]
>> setpagedevice


