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Abstract

Low cost cavity manufacturing is investigated in ULVAC. We succeed in a trial manufacturing of single-cell elliptical
seamless cavity formed from seamless tube via hydroforming process. An accelerating gradient 37 MV/m is achieved in
this cavity. However, rough surface is observed after forming. We consider that key point of fine forming is
homogenization of crystal grain size all over the seamless tube. In order to scale up to multi-cell fabrication, we
performed to improve the spinning machine. Seamless tube for three-cell can be made due to this improvement.
Because average grain size in the tube for three-cell is smaller than that for single-cell, it is expected that smoother

surface is obtained after hydroforming process.
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Figure 1: Single-cell Nb seamless cavity.
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Figure 2: Q-E curve of seamless cavity.

Inside view

After polish

Figure 3: Microscope view of inner surface.
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Figure 4: Manufacturing flow of seamless tube.

Figure 5: Nb seamless tube for three-cell cavity.

L= AL A ORIE TRENDOZEE ST, FOEE
?/i’ 8mm KEL7ZZETHRIERTE LERICB W LD E
BNOREOERETEOLL EA2HS L T LI
5WLTL§U)X7%ﬁWié&t&t& A =7 N T
DOur—T7—% 2 flint 3 i~ tdE T HIET, m—
F—IBEITIMZD NIV STk T
SHERE 2 LS8z, ZHICEEW, B LTI
B =27 NN T OO # RN T4 ;ofaﬁ#%_ﬁi
affmtﬁ> SENIAE = 7 I TR T LT BT
+43 $ﬁ“¥uWh¢tt#5_&mf%1¢H$m

D%ﬁ%%ﬁibto
32 U— AL AEORERHEREM

3 B — AL AZE RO BE TRETY — AL AEAAE
B2 T L. BIfE. KEK I CRyFo 7 TRICEDMA
TWBRFTHD, ZZTlE, V—ALRAENLYVHL
727 AR — A% F W23l DUV TR B,

ESC RN RRR _ob\fi 350 DfEERL, LTS
Y ALY N (A TRy A VA Y s i) T =2 P DA ER
QO%@ﬁéilﬁMh,@U4A 53% o7, ZD
B RERD 2SR @i E =4 7 8 LTI T 7
WZEDDNSTND, JLHRIHTRERE Table 1 1237,
WO ASTM Type 5 EFEIENLS (RRR grade
EBIFIEALD) E R HERS DA 72 T, il
WEOHTHRICREN W EDNTRENT-, DL DX
IZ RF BARENEZENNZHND R M EL I+ 70 kE
PR T ZENASINE RS2 BTE TR 7551
V=B RZER I T BIZH T AW DU R 7 AR

- 346 -



Proceedings of the 13th Annual Meeting of Particle Accelerator Society of Japan
August 8-10, 2016, Chiba, Japan

Table 1: Chemical Components of Seamless Tube

(ppm)
H 0 N C zr Fe
ASTMType5| 5 40 30 30 100 50
ULVAC 1 <10 <10 <10 <10 <10
Si w Ni Ti Al Ta
ASTMType5 | 50 70 30 50 50 1000
ULVAC <10 <10 <10 <5 <10 0
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Figure 6: Crystalline orientation of seamless tube for a)
single-cell and b) three-cell.
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