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Abstract

The niobium sheet which has fine grains made by forging and rolling is ordinary used for the fabrication of cells in
superconducting radio frequency (SRF) cavities. There is another sheet made by slicing niobium ingot into 2-3 mm.
More than 150 mm square large grain is observed in the center of ingot which is manufactured by the electron beam
melting. It is called as “Large Grain (LG)”. The slicing is performed for several disks at once by a multi-wire saw. In
this study, a 1.3 GHz single cell TELA-like SRF cavity was fabricated low RRR/LG niobium to reduce the material cost.
An accelerating gradient of 31 MV/m was obtained at 3rd vertical test. It does not satisfy the ILC specification;

however, this material has some applications for SRF cavity.
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Figure 1: Relation between temperature and electrical
resistivity.
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Table 1: Chemical Compositions and RRR of Nb Ingot (unit: ppmw except RRR)

H C (6] N Fe Si Ta RRR

LG (CBMM) | <10 <30 <30 <I10 3 20 1034 100"
LG(TD) <5 <10 <10 <10 <10 <10 80 390"
FG(TD) <10 40 100 40 20 20 20 258"

Note; TD: Tokyo Denkai

Measurement RRR: * by KEK, ** by Tokyo Denkai
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After sawing

Mechanical polish*
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After chemical polishing

Saw marks are observed

* These processes were held at Japanese company outside KEK

Figure 2: Slicing of niobium ingot.
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Figure 3: Fabrication (press forming and EBW).
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Figure 4: Result of first vertical test (Q-E curve).

Welding
bead

Figure 5: Ripple and crater in welding bead at equator
which cause quench [4].
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Example of polishing (before)
(position: between iris and equator)
Boundary is observed (it is not a defect)

PASJ2016 MOP027

Finish by hand

polishing

After polishing (same position to left)
It became smooth as we cannot observe
the boundary clearly

Figure 6: Polish widely around heated point.
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Figure 7: Comparison with other results of VT tests
using high RRR niobium.
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