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Introduction

Only a few data are available concerning the ternary system Be-Cu-Si. Experimental details are reported in

Table 1.

Two ternary compounds have been reported [1967Hof, 1967Sta]. Only solubility data are available in the

literature. [1938Zak1, 1939Pog, 1939Zak, 1940Vel] reported results of the investigations on joint solubility

of Be and Si in solid (Cu) at temperatures 350-800°C. The data of separate works agreed with each other

enough well. [1977Mye] investigated ion implantation of Cu and Si together in Be and behavior of Cu and

Si atoms in solid (Be) then during annealing at 400°C using the ion backscattering analysis. Conclusion

about influence of Si on Cu solubility in solid (Be) was made. [1938Zak2] studied the solubility of Be in

Cu5Si and of Si in BeCu along the supposed quasibinary section Cu5Si-CuBe. In this experimental work,

solid state investigations are only available. Since no further complete experimental work had been done, it

cannot be concluded in the present assessment that the section Cu5Bi-CuBe is really quasibinary.

[1979Cha, 1979Dri] undertook a short review of the system Be-Cu-Si.

Binary Systems 

The binary systems Cu-Si and Be-Cu are accepted from the MSIT Binary Evaluation Program: Cu-Si from

[2002Leb], Be-Cu from [2006Wat]. The Be-Si phase diagrams is taken from [Mas2].

Solid Phases

All the crystallographic data for the unary, binary and ternary phases are reported in Table 2.

Two ternary compounds have been observed. [1967Hof] detected a ternary compound Cu50Be25Si25 with

a  brass structure. [1967Sta] found a ternary Laves phase with a Cu2Mg type structure with a composition

of CuBe2Si. The solubility of Be in Cu5Si is established to be about 1 mass% at 800°C and that of Si in

CuBe is less than 0.5 mass% at the same temperature along the section Cu5Si-CuBe [1938Zak2]. 

Liquidus, Solidus and Solvus Surfaces

Figure 1 shows the solubility of Be and Si in (Cu) at 350 and 800°C taken from [1938Zak1] with slight

modifications in accordance with the accepted binary systems. The solubility of Cu in solid (Be) decreases

significantly in presence of Si amounting 2.82 at.% Cu at 400°C for at.% Si : at.% Cu = 1.6 [1977Mye]. 

Notes on Materials Properties and Applications

Only hardness measurements are found in the literature on cast and annealed alloys [1938Zak1, 1939Pog,

1939Zak], see Table 3. Agreement is observed. Increase of the Si content in the Be-Cu-Si alloys leads to an

increase of their hardness which also strongly depends on the annealing and cooling processes [1938Zak1].
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Table 1: Investigations of the Be-Cu-Si Phase Relations, Structures and Thermodynamics

Reference Method/Experimental Technique Temperature/Composition/Phase Range Studied

[1938Zak1] Microstructure, X-ray diffraction, 

Hardness

350 - 800°C / Cu rich alloys with 0.25-1.75 

mass% Be and 0.5 to 5.75 mass% Si 

[1938Zak2] Microstructure, X-ray diffraction 87.9 to 90.3 mass% Cu; 0.5 to 8.8 mass% Si; 0.7 

to 11.5 mass% Be

[1939Pog] Microstructure, Hardness, Tensile 

properties

270 to 350°C / Cu rich alloys with 0 to 0.5 

mass% Si and 1.9 to 2.5 mass% Si

[1939Zak] Microstructure, Hardness 300, 350 and 800°C / Cu rich alloys with up to 1 

mass% Be and 4 mass% Si

[1940Vel] Hardness 400 and 800°C / Cu rich alloys with up to 2 

mass% Be and 6 mass% Si

[1967Hof] X-ray diffraction Cu50Be25Si25
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Table 2: Crystallographic Data of Solid Phases 

[1967Sta] X-ray diffraction CuBe2Si

[1977Mye] Ion implantation and ion backscattering 320 - 750°C / Be-Cu-Si

Phase/

Temperature Range 

[°C]

Pearson Symbol/ 

Space Group/

Prototype

Lattice Parameters

[pm]

Comments/References

( Be)

1289 - 1270

cI2
Im3m
W

a = 255.15 HT, dissolves 17 at.% Cu at 1199°C 

[Mas2, 1994Cha]

( Be)

 1275

hP2

P63/mmc
Mg

a = 228.59

c = 358.45

LT, at 25°C [Mas2]

dissolves 9.5 at.% Cu at 1109°C 

[1994Cha]

(Cu)

< 1084.62

cF4

Fm3m
Cu

a = 361.46 

a = 360.82

[Mas2]

at x = 0 [Mas2]

at x = 0 [V-C2]

(Si)

< 1414

cF8

Fd3m
C-diamond

a = 543.06 0 to 0.003 at.% Cu [2002Leb]

, Cu3Be

< 900

cI2
Im3m
W

a = 281.0 24.5 to 43.5 at.% Be at 850°C 

[1994Cha]

, CuBe

< 933

cP2

Pm3m
CsCl

a = 270.2  0.3 46.2 to 49 at.% Be [1994Cha, V-C2]

, Cu1–xBe2+x
< 1219

cF24

Fd3m
Cu2Mg a = 589.9

x varies from 0.071 at 930°C to 0.455 at 

1090°C 

at 75 at.% Be [1994Cha]

, Cu7Si

842 - 552

hP2

P63/mmc
Mg

a = 256.06

c = 418.46

11.05 to 14.5 at.% Si

at 12.75 at.% Si [2002Leb]

, ~Cu6Si

853 - 787

cI2
Im3m
W

a = 285.4

14.2 to 16.2 at.% Si

at 14.9 at.% Si [2002Leb]

, Cu5Si(h)

824 - 711

t** a = 881.5

c = 790.3

17.6 to 19.6 at.% Si

Sample was annealed at 700°C 

[2002Leb]

, Cu5Si(r)

< 729

cP20

P4132

Mn

a = 619.8 17.15 to 17.6 at.% Si [2002Leb]

, Cu15Si4
< 800

cI76

I43d
Cu15Si4

a = 961.5 21.2 at.% Si [2002Leb]

Reference Method/Experimental Technique Temperature/Composition/Phase Range Studied
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Table 3: Investigations of the Be-Cu-Si Materials Properties

, Cu3Si(h2)

859 - 558

hR*

R3m
or

t**

a = 247

= 109.74°

a = 726.7

c = 789.2

23.4 to 24.9 at.% Si [2002Leb]

[V-C2]

', Cu3Si(h1)

620 - 647

hR*

R3

a = 472

 = 95.72°

23.2 to 25.2 at.% Si [2002Leb]

", Cu3Si(r)

< 570

o** a = 7676

b = 700

c = 2194

23.3 to 24.9 at.% Si [2002Leb]

* CuBe2Si c**

Cu2Mg

a = 605 Be2(Cu,Si) Laves phase [1967Sta]

* Cu50Be25Si25 c** a = 829  brass structure [1967Hof]

Reference Method/Experimental Technique Type of Property

[1938Zak1] Hardness measurements Mechanical properties

[1939Pog] Hardness measurements, Tensile properties Mechanical properties

[1939Zak] Hardness measurements Mechanical properties

[1940Vel] Hardness measurements Mechanical properties

Phase/

Temperature Range 

[°C]

Pearson Symbol/ 

Space Group/

Prototype

Lattice Parameters

[pm]

Comments/References

90

10

10

Cu Cu 85.00
Be 15.00
Si 0.00

Cu 85.00
Be 0.00
Si 15.00 Data / Grid: at.%

Axes: at.%

350°C

800°C

(Cu)

Fig. 1: Be-Cu-Si.

Solubility range of Be 

and Si in (Cu) solid 

solution at 350 and 

800°C


	PREVIOUS DOCUMENT
	NEXT DOCUMENT
	 
	LB-Home
	Book Front Matter
	Title Page
	Authors
	Institutions
	Preface
	Contents

	Introduction
	Data covered
	General
	Structure of a System Report
	Literature Data
	Binary Systems
	Solid Phases
	Quasibinary Systems
	Invariant Equilibria
	Liquidus, Solidus, Solvus Surfaces
	Isothermal Sections
	Temperature - Composition Sections
	Thermodynamics
	Notes on Materials Properties and Applications
	Miscellaneous
	References

	General references

	Index
	Non-Ferrous Metal Systems
	Be - Cu - ...
	Be - Cu - Mg
	System Report
	References
	Tables
	Figures

	Be - Cu - Ni
	System Report
	References
	Tables
	Figures

	Be - Cu - Si
	System Report
	References
	Tables
	Figures





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /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
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


