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Abstract

NbsSn is one of the powerful candidates for the surface material of SRF cavities since it enables cavity to operate at
higher temperature with high quality factor and has the potential to achieve high accelerating gradient. Electroplating
method to produce Nb3;Sn on Nb substrates has been developed and optimized at Fermilab. In this method, Nb;Sn is
obtained by electroplating Cu intermediate layer and Sn layer on Nb, and then thermal treatment in an inert atmosphere
is performed at a maximum temperature of 700°C. In order to confirm the reproducibility and dramatically advance the
research on cavity application, KEK started electroplating of Nb3Sn with the same method but different plating solution.
The NbsSn electroplating samples were characterized by SEM/EDS analyses. In this paper, the detail of the electroplating

method in KEK and the evaluation of the electroplating sample are reported.
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Figure 1: Phase diagram of Nb-Sn binary system [3].
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Figure 2: Schematic of electroplating in our plating system.
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Figure 3: Schematic which shows the sequence of each
electroplating layer in our electroplating method.
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Table 1: Flow of Electroplating Process and Details of
Each Solution
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V7 kAvs—3  20ml
AL L] I A "
V7 bAvR=S 50g
1Kk
g —8 30g
98% iR 185
BPER XA v % ol 8
Fy778—FMu 20 ml
Fy770—FR  8ml
1A%k
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Figure 4: Picture of our electroplating system.
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Table 2: Each Electroplating Parameter and Aimed
Thickness of Each Deposited Layer
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Sn 20C 2~4A/dm?> 75~10%47 10~15um
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Figure 5: Picture of sample at each electroplating step.
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Figure 6: Heat treatment profile for formation of Nb3;Sn
layer.
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Figure 7: SEM analysis for cross-section of #007 a
sample.
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Figure 8: T, measurement of #007 a sample. Blue points
and red points show the measurement result at the center
part and the edge part respectively.
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