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Cu/SS : Lecouturier, Phys. B Condensed Matter, 2004 
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Cu/SS : Lecouturier, Phys. B Condensed Matter, 2004 Cu/Nb : Vidal, Scripta Mater., 2007. 

              Dubois, Adv. Eng. Mater., 2012. 
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Cu/SS : Lecouturier, Phys. B Condensed Matter, 2004 Cu/Nb : Vidal, Scripta Mater., 2007. 
              Dubois, Adv. Eng. Mater., 2012. 
  

Ag/Cu : Sakai, Appl. Phys. Lett., 1991. 
             Han, Mater. Sci. Eng. A, 1999. 
             Han IEEE Trans. Appl. Supercond., 2000.  
             Zuo, Mater. Sci. Eng. A, 2014. 
 

11 



Ag/Cu 
 6-24 %wt 

Cu/Nb 

Cu/SS 

77 K 

400

600

800

1000

1200

1400

0.2 0.3 0.4 0.5 0.6 0.7 0.8

U
lt

im
a

te
 T

e
n

s
il

e
 S

tr
e

n
g

th
 (

M
P

a
) 

Resistivity (µΩ.cm) 

Strengthening 
 

Grain refinement (Wire-drawing) 
 

Introducing another phase 
(composite Cu/SS Cu/Nb) 

 
Alloying (Ag/Cu) 

 

Cu OFHC 
drawn 

High strength - high conductivity wires  

but 

scattering of conducting electrons  

electrical resistivity 

12 
Cu/SS : Lecouturier, Phys. B Condensed Matter, 2004 Cu/Nb : Vidal, Scripta Mater., 2007. 

              Dubois, Adv. Eng. Mater., 2012. 
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Cu/SS : Lecouturier, Phys. B Condensed Matter, 2004 Cu/Nb : Vidal, Scripta Mater., 2007. 

              Dubois, Adv. Eng. Mater., 2012. 
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Diameter 0.2 µm 
Length 20 to 50 µm 

d50 0.83 µm 

Spherical commercial Cu powder 

Lab. made Ag microwires 

Ag-Cu composite powder  
1, 5 or 10 % vol. Ag 

Low Ag content to limit the increase of 
resistivity 

Composite powder preparation 

Tardieu, Mater. Sci. Eng. A, 2019. 

Patent PCT/EP2019/069990 2019 

Lonjon, J. Non-Cryst. Solids, 2013. 20 
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Low sintering temperature 
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Cylinder   

Ø 8 mm 

L 30 mm 



  

 
Densification 94 ± 2% 

2 phases (composite) 

Low grain growth 

 Cu d50 = 0.91 µm 
 Ag d50 = 0.27 µm 

Isotropic grains 

No particular texture 
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Cylinder microstructure 

WD 
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Cylinder Ø 8 mm 
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Wire Ø 0.2 mm 
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49 passes 

Room temperature wire-drawing 
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Pulsed fields  
 

Ag/Cu 
6-24 %wt. 
alloys  

Ag/Cu : Han, Mater. Sci. Eng. A, 1999. 
             Han IEEE Trans. Appl. Supercond., 2000.  
             Zuo, Mater. Sci. Eng. A, 2014. 
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Ag/Cu : Han, Mater. Sci. Eng. A, 1999. 
             Han IEEE Trans. Appl. Supercond., 2000.  
             Zuo, Mater. Sci. Eng. A, 2014. 
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Steady fields  
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Steady fields  

Ag-Cu 
1-10 %vol. 
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Ag/Cu : Han, Mater. Sci. Eng. A, 1999. 
             Han IEEE Trans. Appl. Supercond., 2000.  
             Zuo, Mater. Sci. Eng. A, 2014. 
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Steady fields  

Decrease  
electrical consumption 

 
Higher magnetic fields 

Ag-Cu 
1-10 %vol. 
SPS + WD 

Ag/Cu : Han, Mater. Sci. Eng. A, 1999. 
             Han IEEE Trans. Appl. Supercond., 2000.  
             Zuo, Mater. Sci. Eng. A, 2014. 



Cu-Ag composite wires 

 

Prepared by combination of Spark Plasma Sintering and Room-temperature drawing 

 

 

 

The composite wires containing only 1 vol. % Ag offer the best combination of  

high strength (1100 MPa at 77 K) and low electrical resistivity (0.50 μΩ.cm at 77 K) 

 
 

And 
 
 

Compare favorably with Ag/Cu alloy wires containing about 20 times more silver.   

Conclusion 
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