2 Binary Systems: Mn — Zr
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Fig. 1. Calculated phase diagram for the system Mn-Zr.

The Mn-Zr binary system has been investigated in the framework of the COST 507 project on light metal
alloys. The system is characterised by a congruent melting C'14 Laves phase, MnoZr and two eutectics
on either side. Two thermodynamic assessments are available in the literature: Hack [98Hac], which has
been accepted in the COST 507 compilation and Flandorfer et al. [97Fla]. For the first assessment, no
precise information is given on the selected underlying experimental data. In the case of Flandorfer’s work,
the authors based their assessment on the available literature data and own experimental work which was
mainly focused on the solubility limit of the C'14 Laves phase. The work of [97Fla] agrees better with the
available phase diagram data and has therefore been selected.

Table 1. Phases, structures and models.

Phase  Struktur- Prototype Pearson Space SGTE Model
bericht symbol  group name

liquid LIQUID (Mn,Zr),

fce Al Cu cF4 Fm3m FCC_Al (Mn,Zr),

bee A2 W cl?2 Im3m BCC_A2 (Mn,Zr);

cbee Al12 aMn cI58 I43m CBCC_A12 (Mn,Zr);

cub Al3 SMn cP20 P4,32 CUB_A13 (Mn,Zr);

Cl4 Cl4 MgZn, hP12 P63/mmc Cl14.MN2ZR  (Mn,Zr)2(Mn,Zr);
hep A3 Mg hP2 P63/mmec HCP_A3 (Mn,Zr),
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Table II. Invariant reactions.

Reaction Type T/K Compositions / xz, AL H / (J/mol)
liquid = C'14 congruent 1721.8 0.322 0.322 —45655
liquid = bec + C14  eutectic 1431.4 0.055 0.013 0.277 —16051
bee + C'14 = fee peritectoid 1413.0 0.012 0.277 0.012 —1401
liquid = C14 + bcec  eutectic 1363.0 0.738 0.333 0.898 —22267
fcc=cub+ C14 eutectoid 1316.3 0.006 0.000 0.279 —2772
bee = C'14 + hep eutectoid 1060.1 0.945 0.333 0.977 —4155
cub + C'14 = cbcc  degenerate 980.0 0.000 0.296 0.000 —2253
Table ITIa. Integral quantities for the liquid phase at 2200 K.
Ty AGH AH, AS GE SE ACp
[J/mol]  [J/mol] [J/(mol-K)] [J/mol] [J/(mol-K)] [J/(mol-K)]
0.000 0 0 0.000 0 0.000 0.000
0.100 —8987 —5542 1.566 —3041 —1.137 0.000
0.200 —14367 —9008 2.436 —5214 —1.725 0.000
0.300 —17953 —10902 3.206 —6779 —1.874 0.000
0.400 —20201 —11624 3.899 —T7891 —1.697 0.000
0.500 —21273 —11463 4.459 —8594 —1.304 0.000
0.600 —21136 —10601 4.789 —8825 —0.807 0.000
0.700 —19588 —9112 4.762 —8414 —0.317 0.000
0.800 —16236 —6961 4.216 —7082 0.055 0.000
0.900 —10389 —4007 2.901 —4443 0.198 0.000
1.000 0 0 0.000 0 0.000 0.000
Reference states: Mn(liquid), Zr(liquid)
Table ITIb. Partial quantities for Mn in the liquid phase at 2200 K.
TMn AG(Mn AI{Mn ASMn GE/IH 51]\3/[[1 AMn YMn
[J/mol]  [J/mol] [J/(mol-K)] [J/mol] [J/(mol-K)]
1.000 0 0 0.000 0 0.000 1.000 1.000
0.900 —2414 —1132 0.583 —487 —0.293 0.876 0.974
0.800 —5627 —3798 0.831 —1545 —1.024 0.735 0.919
0.700 —9338 —7150 0.995 —2813 —1.971 0.600 0.857
0.600 —13600 —10660 1.336 —4256 —2.911 0475 0.792
0.500 —18839 —14128 2.142 —6160 —3.621 0.357 0.714
0.400 —25899 —17674 3.738 —9138 —3.880 0.243 0.607
0.300 —36148 —21747 6.546 —14125 —3.465 0.139 0.462
0.200 —51821 —27117 11.229 —22381 —2.153 0.059 0.294
0.100 —=77609 —34877 19.424  —35490 0.279 0.014 0.144
0.000 —oo  —46447 oo —bh361 4.051 0.000 0.048

Reference state: Mn(liquid)

SGTE

Landolt-Bornstein
New Series IV/19B



2 Binary Systems: Mn — Zr 3

Table ITlc. Partial quantities for Zr in the liquid phase at 2200 K.

TZr ACTVZr AHZY ASZr G%r S%r azy YZr
[J/mol]  [J/mol] [J/(mol-K)] [J/mol] [J/(mol-K)]
0.000 —oo  —67763 oo —35895 —14.486 0.000 0.141
0.100 —68148 —45237 10.414  —26030 —8.731 0.024 0.241
0.200 —49329 —29845 8.856 —19889 —4.525 0.067 0.337
0.300 —38056 —19658 8.362 —16033 —1.648 0.125 0.416
0.400 —-30103 —13070 7.742 —13343 0.124 0.193 0.482
0.500 —23706 —8798 6.776 —11027 1.013 0.274 0.547
0.600 —17960 —5885 5.489  —8616 1.241 0.375 0.624
0.700 —12491 —3696 3.998  —5967 1.032 0.505 0.722
0.800 —7340 —1922 2.462 —3258 0.607 0.669 0.837
0.900 —2920 —578 1.065 —993 0.189 0.852 0.947
1.000 0 0 0.000 0 0.000 1.000 1.000

Reference state: Zr(liquid)
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Fig. 2. Integral quantities of the liquid phase at Fig. 3. Activities in the liquid phase at 7'=2200 K.
T=2200 K.

Table I'V. Standard reaction quantities at 298.15 K for the compounds per mole of atoms.
Compound 2z,  AyG°/(J/mol) ArH®/(J/mol) A¢S°/(J/(molK)) A¢CP% /(J/(mol-K))
C14 0.333 —36334 —40004 —12.309 —0.003

References

[97Fla] H. Flandorfer, J. Grobner, A. Stamou, N. Hassiotis, A. Saccone, P. Rogl, R. Wouters, H.
Seifert, D. Maccio, R. Ferro, G. Haidemenopoulos, L. Delaey, G. Effenberg: Z. Metallkd. 88
(1997) 529-538.

[98Hac] K. Hack, in: I. Ansara, A.T. Dinsdale, M.H. Rand (eds.): COST 507, “Thermochemical
database for light metal alloys”, Vol. 2, EUR 18499, 1998, 245-248.

Landolt-Bornstein SGTE

New Series IV/19B



	PREVIOUS DOCUMENTFILE
	NEXT DOCUMENTFILE
	 
	Springer
	LB-Home
	Contents: Binary Systems. Part 4: Binary Systems from Mn-Mo to Y-Zr
	Title Page, Contributors, Preface
	Title Page
	Contributors
	Preface
	Contents

	Introduction
	Introduction
	Assessment and selection procedures
	Criteria for selection of binary alloy compounds
	Thermodynamic modelling
	Description of the tables and diagrams
	Description of the software
	References

	Manganese Binary Systems
	Mn-Mo
	Mn-N
	Mn-O
	Mn-Pb
	Mn-Si
	Mn-Ti
	Mn-V
	Mn-Y
	Mn-Zr

	Molybdenum Binary Systems
	Mo-N
	Mo-Nb
	Mo-Ni
	Mo-Si
	Mo-Ta
	Mo-Ti
	Mo-W

	Nitrogen Binary Systems
	N-Nb
	N-Ni
	N-Ta
	N-Ti
	N-V
	N-W

	Sodium Binary System
	Na-Rb

	Niobium Binary Systems
	Nb-Ni
	Nb-O
	Nb-Ti
	Nb-V
	Nb-W
	Nb-Zr

	Neodymium Binary Systems
	Nd-Pr
	Nd-Sb

	Nickel Binary Systems
	Ni-Pd
	Ni-Si
	Ni-Ta
	Ni-Ti
	Ni-V
	Ni-W
	Ni-Y
	Ni-Zr

	Oxygen Binary Systems
	O-Pb
	O-Sn
	O-Sr
	O-Y
	O-Zr

	Phosphorus Binary Systems
	P-Sb
	P-Si

	Lead Binary Systems
	Pb-Pd
	Pb-Sb
	Pb-Si
	Pb-Sn
	Pb-Tl
	Pb-Zn

	Palladium Binary Systems
	Pd-Ru
	Pd-Sn

	Praseodymium Binary System
	Pr-Sb

	Platinum Binary Systems
	Pt-Rh
	Pt-Ru

	Rhenium Binary Systems
	Re-Ta
	Re-W

	Antimony Binary Systems
	Sb-Si
	Sb-Sn
	Sb-Zn

	Selenium Binary Systems
	Se-Sn
	Se-Te
	Se-Tl

	Silicon Binary Systems
	Si-Sn
	Si-Ta
	Si-Te
	Si-Ti
	Si-U
	Si-V
	Si-W
	Si-Y
	Si-Zn
	Si-Zr

	Tin Binary Systems
	Sn-Ti
	Sn-Zn
	Sn-Zr

	Tantalum Binary Systems
	Ta-Ti
	Ta-V
	Ta-W
	Ta-Zr

	Tellurium Binary System
	Te-Zn

	Titanium Binary Systems
	Ti-V
	Ti-W
	Ti-Zr

	Uranium Binary System
	U-Zr

	Vanadium Binary System
	V-Zr

	Yttrium Binary System
	Y-Zr



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /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 /LeaveColorUnchanged
  /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 (Color Management Off)
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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


