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Magneto-resistivity  and thermal conductivity of  Ag and 
AgMg  used in the state-of-the-art Ag/Bi-2212 wire

Microstructural evidences for Cu-loss in heat-treated Bi-
2212/Ag conductors
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Sample: OST Ag/AgMg/Bi-2212 round wire after a partial melt processing. The
external sheath is Ag-0.2wt%Mg.

Cross-section view

Sample: OST Ag/AgMg/Bi-2212 round wire after 70 hours annealing at 800
°C. The external sheath is Ag-0.2wt%Mg.

Determining resistivity and RRR of  Ag sheath in Ag/Bi-
2212 wires and their dependence on heat treatment

Sample: Ag/Bi-2212 dip-coated tape after a partial melt processing. 
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The new heat treatment used to heat treat Ag/Bi-2212 wires.  It allows the 
full manifestation of  Cu loss while depressing Ic of  Bi-2212 filaments, 
enabling measurement of  sheath resistance down to 4.2 K by measuring 
V-I curves of  Ag/Bi-2212 wires

The resistivity of  Ag in reacted Ag/Bi-2212 wires at 4.2 K doesn’t 
increase with extended tmax at 890 °C up to 48 hour. 

Conclusions:
• Magnetic field has strong effect on resistivity of Ag. The resistivity of

AgMg is not sensitive to field.
• Kohler plot is useful to predict the resistivity of both Ag and dilute

AgMg alloy.
• We confirmed Cu loss in various Ag/Bi-2212 conductors.
• RRR of Bi-2212 wire is not strongly impacted by Cu loss and doesn’t

degrade with extending tmelt at 890 °C up to 48 hours.
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Samples: Ag and AgMg (0.2wt% or ~1 at%) wires, heat-treated using a partial-
melt-processing optimized for Ag/Bi-2212 in pure O2
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ρ(B,T) of  Ag and Ag-0.2wt%Mg 

Kohler scaling 
[ρ (B,T)-ρ (B=0,T)]/ρ (B=0,T)=f (B/ρ(B=0,T))

Thermal conductivity of  Ag and AgMg 
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Resistivity, RRR and thermal conductivity of Ag and Ag alloy sheath are important parameters for designing Ag/Bi-2212 magnets but have not yet been determined. It is difficult to measure them in
reacted Ag/Bi-2212 wires because the Tc of reacted commercial Ag/Bi-2212 strands is ~82 K and because it is unknown to what degree Cu that diffuses from Bi-2212 filaments into Ag would affect RRR
of Ag and Ag alloys and how these relationships will change with heat treatment.
We proposed a new method for determining RRR and its dependence on heat treatment. The new approach takes into consideration of Cu loss.
We also measured magnetoresistivity and thermoconductivity of Ag and Ag-0.2wt%Mg used in commercial production of Ag/Bi-2212 from 4.2 to 300 K and in magnetic fields up to 14.8 T.
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Kohler plot well describes ρ(B, T) of Ag and Ag-0.2wt%Mg. 
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Conductor A: Ag:AgMg:Bi-2212 = 50%:25%:25%
Conductor B: Ag:AgMg:Bi-2212 = 33%:42%:25%

Measured and calculated resistivity of Ag and 
AgMg

Sample Time
(hr)

ρsheath, 
300K

10-8Ωm

ρsheath, 
4.2K

10-11Ωm

ρAg, 
4.2K

10-11Ωm

ρAg, 4.2K
10-11Ωm

Stand-alone
A 1 1.64 6.89 4.62 7.3
Ag RRR ~300-
350 8 1.59 6.44 4.31

24 1.54 5.80 3.89
48 1.81 6.48 4.34

B 1 1.91 18.7 8.21
Ag RRR~250-300 8 1.90 18.6 8.17

24 1.85 18.11 7.97
48 1.80 17.62 7.75

The RRR of  Ag was estimated to be 250-350, which is consistent with that of  
stand-alone samples (~220), indicating RRR of  Ag doesn’t degrade with tmax at 
890 °C up to 48 hours.

Bold: results from direct measurement
Red: RRR of Ag that best fits the stand-alone sample results
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4.2K I-V curve of Ic-depressed sample
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