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Non-destructive pulsed high magnetic fields of long duration
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Non-destructive pulsed high magnetic fields of long duration
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Copper-based wires

+ mechanical reinforcement 3
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High strength - high conductivity wires

Strengthenin

1400 +
Grain refinement (Wire-drawing)
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High strength - high conductivity wires

Strengthenin
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Grain refinement (Wire-drawing)

Introducing another phase
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Composite powder preparation
Spherical commercial Cu powder

Low Ag content to limit the increase of
resistivity
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Lab. made Ag microwires

Diameter-8:2 pm
Length 20 to 50 pm

Ag-Cu composite powder
1, 50r 10 % vol. Ag

Tardieu, Mater. Sci. Eng. A, 2019.
Patent PCT/EP2019/069990 2019
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Lonjon, J. Non-Cryst. Solids, 2013.
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Sintering by Spark Plasma Sintering
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Sintering by Spark Plasma Sintering
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Electrical characterization
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Ag/Cu : Han, Mater. Sci. Eng. A, 1999.
Han IEEE Trans. Appl. Supercond., 2000. 50
Zuo, Mater. Sci. Eng. A, 2014.
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Pulsed fields
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Ag/Cu : Han, Mater. Sci. Eng. A, 1999.
Han IEEE Trans. Appl. Supercond., 2000. 51
Zuo, Mater. Sci. Eng. A, 2014.
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Steady fields

1100

| 293 K

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

700 -

Ultimate Tensile Strength (MPa)

i Ag/Cu
6-24 %wt.
alloys
500 +
: CuA
300 —r——~F————4————
1.7 1.9 2.1 2.3 2.5
Resistivity (uQ.cm)

Ag/Cu : Han, Mater. Sci. Eng. A, 1999.
Han IEEE Trans. Appl. Supercond., 2000. 52
Zuo, Mater. Sci. Eng. A, 2014.
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Steady fields
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Conclusion

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 pQ2.cm at 77 K)

And

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