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Abstract

Niobium (Nb) refining and cavity fabrication process are investigated for low cost superconducting cavity. In order
to carry out Nb purification, 600 kW electron beam furnace was introduced in our company. It makes possible the
stable refining for cavity-quality RRR > 250 grade by optimization of melting condition. We also obtained RRR > 300
ingot from commercial grade raw material which includes 2200 ppm tantalum. This suggests that cavity production cost
might be decrease by using cheap raw materials. We performed the trial manufacture of two 1.3GHz single-cell cavities
are made from our high purity Nb ingot (RRR > 300). One is adopted the half cell conjugation with electron beam
welding. We confirmed that an accelerating gradient of this cavity was achieved 41 MV/m at vertical test in KEK.
Another cavity is fabricated by hydroforming from seamless tube, i.e. direct cavity-shape forming without electron
beam welding process at cell equator. Seamless cavity was successfully formed. We consider that key point of

successful forming is homogenization of crystal grain size all over the seamless tube.
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Figure 1: Appearance of 600kW EB furnace.
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Figure 2: RRR vs. ingot making number.
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Figure 3: RRR vs. Ta concentration.
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Figure 4: Manufacturing flow of half cell.
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Figure 5: Single cell Nb cavity made by welding
method.

Table 1: Impurity Element Analysis of Nb Disk

H (e} N (o] Fe Ti
ILC spec 5 15 10 10 10 10
ULVAC 1 <10 <10 10 <10 <5
Si Mo Zr w Ta
ILC spec 10 10 10 20 500
ULVAC <10 <10 <10 10 140
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Figure 6: Result of accelerating property measurement
(vertical test) for single cell Nb cavity.

7= (Figure 6), Z 2 CHROLNTZINEHEABLS Q fHIEM
HDO=FTME2 RN VR EFRRETH Y,
EHAR LV OMEICTH D Z ENEIEE T,
32 V— ALV AEERAWZEELERRAE
sz oflE o 2 MR Z B L. Box 388
HEEIIRRAFETHDH Y — L L AEEZHAWTHKE
BRI & B IEZERELE I B LA TWD, 1 v
Ty MbU— AL RAEE ST 5 F 5L Figure 7
WRT X9, ATy bagEMT L, NEZET

THEST 2 TRARTRIESND, 2 TIEEMIC,

K OBRARYEIN T2z S>HOEREED DI A
U ML EREALTWS, EiRo ko TRIC
LT OHEEALERHO—A L 2% (EE 400 mmX
AL 130 mmXNEE 123 mm (EEX 3.5 mm) ) %Y
i L7z (Figure 8),

ERlENT- o — AL A1, ZZiRERICHIT T
Figure 9 O TN TIN5, BEILTET Ry ¥

PASJ2015 WEPO055

(2) Forging

>
) (&

(3) Extension

G

(@) Spinning

Figure 8: Nb seamless tube for single cell.
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Figure 9: Schematic of manufacturing process of seam-
less cavity. a) seamless elementary tube, b) after
necking, c) after 50 % hydroforming, d) after 100 %
hydroforming.
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Figure 10: Single cell Nb seamless cavity.
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