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Development of practical Nb3Sn superconducting wire using Ceramic Coatings for
Nuclear Fusion reactor
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In general, the mechanical strength of practical Nb3Sn wires is weak because
of its annealed Cu ratio. There is a need to strengthen the wire further for employing nuclear
fusion application and nuclear particle physics. In order to reinforce practical Nb3Sn wires, we
proposed a coating technique of CrN layer on the wire surface. CrN has high Young’ s modulus and low
CTE and so the CrN coatings can improve the strength and thermal stress. In order to evaluate
residual stress in the Nb3Sn wires coated by CrN thin layer, we applied X-ray stress measurement

method using the laboratory X-ray aBparatus. We will report about the stress/strain behavior, and
the residual stress introduced in Nb3Sn filaments.
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Cross section image of NbsSn wire
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Tablel X-ray conditions

Characteristic Cu-Kou
X-ray
Scan axes 20/w
Scan method Continuous
Sampling width 0.02[°]

Scan speed 0.5000[°/min]
Summing number 12
Scan degree 125.5[°]
130[°]
Voltage 50[kV]
Current 300 [mA]
Mirror index 532
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