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Fig. 1. Calculated phase diagram for the system Ni-Pb.

Alloys based on Ni-Pb or Cu-Ni-Pb are used as bearings in heavy-duty diesel engines. The literature on the
Ni-Pb system has been reviewed in [1991Nas, 1999Gho, 2000Wan] and optimised thermodynamic datasets
have been reported in [1999Gho, 2000Wan]. The Ni-Pb system has been been investigated repeatedly with
various techniques. The liquidus has been determined by thermal analysis [1907Por, 1908Vos], chemi-
cal analysis [1955Pel, 1958Ald, 1959Fle, 1961Dav], and EMF measurements [1964Cav, 1981Tas]. The
temperatures given in [1908Vos] had to be corrected due to a deviation in the melting point of pure Ni
[1991Nas]. The activities of Ni in Pb-rich melts have been determined in EMF experiments [1964Cav] and
activities of Pb in Ni-rich melts have been obtained by an isopiestic technique [1986Pom]. The location of
the consolute point on the miscibility gap in the liquid has been estimated by [1960Mil] by extrapolating
data from the Fe-Ni-Pb system. Both assessments [1999Gho, 2000Wan] provide good descriptions of the
experimental data and they may be considered to be equivalent. The present tables and diagrams have been
calculated with the data of [2000Wan] but that does not mean that those of [1999Gho] have been rejected.

Table 1. Phases, structures and models.

Phase  Struktur- Prototype Pearson Space SGTE Model

bericht symbol  group name
liquid LIQUID (Ni,Pb);
fce Al Cu cF4 Fm3m FCC_A1 (Ni,Pb);

Table II. Invariant reactions.

Reaction Type T/K Compositions / zpy, A.H / (J/mol)
liquid = liquid’ + liquid”  critical 1832.1 0.318 0.318 0.318 0
liquid’ = fec’ + liquid” monotectic  1613.3 0.136 0.010 0.601 —15523
liquid” = fec’ + fec” eutectic 599.5 0.997 0.005 0.999 —4799
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Table IIIa. Integral quantities for the liquid phase at 1900 K.

ITPb AGm AHm ASm Ggl Srli 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 —2242 2790 2.648 2894 —0.055 0.000
0.200 —2944 5201 4.334 4961 0.174 0.000
0.300 —3428 7083 5.532 6222 0.453 0.000
0.400 —3863 7958 6.222 6769 0.626 0.000
0.500 —4219 7883 6.369 6731 0.606 0.000
0.600 —4397 6968 5.981 6235 0.386 0.000
0.700 —4282 5426 5.110 5368 0.031 0.000
0.800 —3769 3541 3.847 4136 —0.314 0.000
0.900 —2701 1627 2.278 2434 —0.425 0.000
1.000 0 0 0.000 0 0.000 0.000
Reference states: Ni(liquid), Pb(liquid)
Table ITIb. Partial quantities for Ni in the liquid phase at 1900 K.
rni AGni AHn ASni G, SE. anNi  YNi
[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 —1256 55 0.690 409 —0.186 0.924 1.026
0.800  —1870 895 1.455 1655 —0.400 0.888 1.110
0.700  —2065 3026 2.680 3570 —0.286 0.877 1.254
0.600  —2230 6388 4.536 5840 0.289 0.868 1.447
0.500  —2790 10498 6.994 8160 1.231 0.838 1.676
0.400  —4094 14594 9.836 10381 2.218 0.772 1.929
0.300 —6355 17780 12.702 12665 2.692 0.669 2.229
0.200 —9790 19165 15.240 15635 1.858 0.538 2.690
0.100 —15851 18012 17.823 20525 —1.322 0.367 3.666
0.000 —oo 13878 oo 29332 —8.134 0.000 6.403
Reference state: Ni(liquid)
Table Ilc. Partial quantities for Pb in the liquid phase at 1900 K.
zpb  AGp, AHpy ASpp GE, SE, ap,  VPb
[J/mol]  [J/mol] [J/(mol-K)] [J/mol] [J/(mol-K)]
0.000 —oo 27333 oo 32881 —2.920 0.000 8.015
0.100 —11114 27405 20.273 25261 1.128 0.495 4.948
0.200 —T7239 22875 15.849 18187 2.467 0.632 3.162
0.300 —6610 16549 12.189 12410 2.178 0.658 2.194
0.400 —6313 10312 8.750 8162 1.132 0.671 1.676
0.500  —5647 5268 5.745 5303 —0.018 0.699 1.399
0.600  —4598 1884 3.411 3472 —0.836 0.747 1.246
0.700 —3394 132 1.856 2240 —1.110 0.807 1.152
0.800  —2263 —366 0.999 1262 —0.857 0.867 1.083
0.900 —1240 —193 0.551 424 —0.325 0.924 1.027
1.000 0 0 0.000 0 0.000 1.000 1.000

Reference state: Pb(liquid)
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Fig. 2. Integral quantities of the liquid phase at Fig. 3. Activities in the liquid phase at 7'=1900 K.
T=1900 K.

References

[1907Por] M.A. Portevin: Rev. Métall. 4 (1907) 814-818.

[1908Vos] G. Voss: Z. Anorg. Allg. Chem. 57 (1908) 45-48.

[1955Pel] E. Pelzel: Metall 9 (1955) 692-694.

[1958Ald] T. Alden, D.A. Stevenson, J. Wulff: Trans. Metall. Soc. AIME 212 (1958) 15-17.

[1959Fle] B. Fleischer, J.F. Elliot in: “The Physical Chemistry of Metallic Solutions & Intermetallic
Compounds”, Natl. Phys. Lab., U.K., Proc. Symp. No. 9, Vol. 1, Paper 2F (1959).

[1960Mil] K.O. Miller, J.F. Elliot: Trans. Metall. Soc. AIME 218 (1960) 900-910.

[1961Dav] T.R.A. Davey in: “Physical Chemistry of Process Metallurgy”, AIME-TMS Conf., Vol. 7,
(1961) 581-600.

[1964Cav] C.R. Cavanaugh, J.F. Elliot: Trans. Metall. Soc. AIME 230 (1964) 633—-638.

[1981Tas] A. Taskinen: Scand. J. Metall. 10 (1981) 185-188.

[1986Pom] T. Pomianek: Z. Metallkd. 77 (1986) 388-392.

[1991Nas] P. Nash in: “Phase Diagrams of Binary Nickel Alloys”, P. Nash (ed.), ASM Intl., Materials
Park, OH, 1991, pp. 247-251.

[1999Gho] G. Ghosh: Metall. Mater. Trans. A 30A (1999) 1481-1494.

[2000Wan] C.P. Wang, X.J. Liu, I. Ohnuma, R. Kainuma, K. Ishida: Calphad 24 (2000) 149-167.

Landolt-Bornstein SGTE
New Series IV/19B



	PREVIOUS DOCUMENT
	NEXT DOCUMENT
	 
	LB-Home
	Book Front Matter
	Title Page
	Authors
	Member organizations of SGTE
	Dedication
	Preface
	Contents
	Survey Vol. IV/19

	Introduction
	Assessment and selection procedures
	Thermodynamic modelling
	Description of the tables and diagrams
	Description of the software
	References

	Index of binary systems (Vol. IV/19B5)
	Binary systems (alphabetically ordered)
	Ag systems
	Ag-B
	Ag-Ba
	Ag-Be
	Ag-C
	Ag-Ca
	Ag-Cd
	Ag-Ce
	Ag-Cr
	Ag-Cu
	Ag-Fe
	Ag-Mo
	Ag-Nb
	Ag-O
	Ag-Te
	Ag-V
	Ag-W

	Al systems
	Al-Be
	Al-Dy
	Al-Gd
	Al-Ho
	Al-Ru
	Al-Sc
	Al-Sn
	Al-Sr

	Au systems
	Au-B
	Au-Co
	Au-Hf
	Au-Ni
	Au-Pb
	Au-Ti
	Au-Zr

	B systems
	B-Zr

	Ba systems
	Ba-Ru

	Bi systems
	Bi-Pd

	C systems
	C-Ir
	C-Os
	C-Pd
	C-Pt
	C-Rh
	C-Ru
	C-Zn

	Ca systems
	Ca-Li
	Ca-Ru

	Cd systems
	Cd-Y

	Ce systems
	Ce-Ni

	Co systems
	Co-Gd
	Co-Ge
	Co-O
	Co-Pd
	Co-Y
	Co-Zn

	Cr systems
	Cr-Ru

	Cu systems
	Cu-Ir

	Dy systems
	Dy-Mg

	Eu systems
	Eu-Pd
	Eu-Sn

	Fe systems
	Fe-Ru
	Fe-Sb

	Ga systems
	Ga-Mg
	Ga-Si
	Ga-Ti

	Gd systems
	Gd-Li
	Gd-Mg
	Gd-Mn
	Gd-Mo
	Gd-Zr

	Hf systems
	Hf-Mo
	Hf-Nb
	Hf-Ni
	Hf-W

	Hg systems
	Hg-Sn
	Hg-Te
	Hg-Zn

	Ho systems
	Ho-Mg

	In systems
	In-La
	In-Pd

	Ir systems
	Ir-Ni
	Ir-Pt
	Ir-Rh
	Ir-Ru
	Ir-Zr

	La systems
	La-Mg

	Li systems
	Li-N
	Li-Na
	Li-Sn

	Mg systems
	Mg-Tm
	Mg-Yb

	Mn systems
	Mn-Sc

	Mo systems
	Mo-V
	Mo-Zr

	N systems
	N-Si

	Nb systems
	Nb-Ta

	Ni systems
	Ni-Pb
	Ni-Ru
	Ni-Zn

	Os systems
	Os-Si

	Pd systems
	Pd-Rh
	Pd-Sm
	Pd-Tb

	Ru systems
	Ru-Si
	Ru-Zr

	Sn systems
	Sn-V

	V systems
	V-W

	W systems
	W-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 false
  /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


