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Abstract

We studied the seamless superconducting RF cavity which is expected to be low cost fabrication. Preliminary
necking and hydroforming tests of three-cell cavities from seamless tubes made of niobium (Nb) have been performed.
A machining of narrow part in seamless Nb pipe by necking machine was succeed, however a burst of pipe was caused
in the middle of hydroforming process due to low purity of Nb raw materials. Also, we evaluated the deformation of
crystal grain in ruptured seamless Nb pipe after hydroforming test. A slip plane of bcc ((110) plane) was mainly
observed in iris part. In addition, machining ratio curves were obtained by rolling press for low and high purity Nb
plates. In the case of low purity Nb, a work hardening and working limit were happened in machining ratio over 60 %
and over 80 % respectively. On the other hand, high purity Nb arised the work hardening over 86 % and didn’t show the

working limit at 99 %.
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Figure 1: Seamless Nb pipe for 3-cells cavity
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Figure 3: Seamless Nb pipe after necking process
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Figure 5: Schematic diagram of hydroforming, (a)As-
setting, (b) After forming

Figure 6: Ruptured pipe after hydroforming process

- 967 -



Proceedings of the 10th Annual Meeting of Particle Accelerator Society of Japan (August 3-5, 2013, Nagoya, Japan)

3. EBSD [Z & b miA e

ARl =D L AR TINRJE R TR C/R— &
FLTLESTEHLDOD, 74U AEHTIERKELI LW
AT I3, FREHTHILOA T OREY
o ATEERNRR O, £Z2TC, XyX 7L
BRONKERIIZZ VRGN ED X5 b E 3%
DrEWS I a2 3 5 7202, EBSD
(Electron Backscatter Diffraction){%(Z & 0 Z={F N i D
e S OSSO B 21T o T2, ZDORER %
Figure 7 (2”9, FIBIC L 2 MR ZE b oD S 22 3] i
(Figure 7(a)) TlE, #fk & L TIXE AW RIIRT
OODE(IIDENZ L RO HHIZH Y | £,
SEPRIEZEDA 64pum TH Tz, T A U AEETILZE
DOEFFHMNHEFIT LTI T, bec THD Nb
DOFT_RYETHDA0D)EMNEL LDk E 7o
Tk (Figure 7(b)). Z DOERY TIXRE 72410 hiF &
EED DN DL B b L= ERbn
Do FTREM TIXIERIGE & TR A X2
REBREETRONARWN, (PO hTF—~ v 7T
—ODFERPLOTIC T T T —varyBnoTnDd &
ZADNL & B DH(Figure 7(c)), ZAVIEAE AR T O A FE
DOTNCRRHS>TNDZEERLTEY, &b
BDENENDL LT OERLTCNDEDTHD & HER
T2

4, Nb#MDIMIERERDIER

VAV ANRS T EREE LB SRR OIS
DEXNGFHET D EEROBIBEMETFLTLES =
ENBEEEIND, TDOL D IR, TNORE SRR &
HfEH9 2 2 & DERARIERD OEZIE D & & 2 T
b, £ T, Y—ALVRZERAD A ZINTOFEE
15729012, Nb OB Z HWT, JEIEIC X 50
TE2MATEBRICED LD ITHENELTEhEND
INTEMBROERZR AT, ZZTNTE S, &
OREMTEZMZ T EEEMNIR LIZEDZ & T
HO . FIZIE BRI L 0 BIEI AT
FEIL 50%& 720 . BIEDS 1/10 (2722403 TR 1349
90% & 72 %,

EEIIIEMETH D RRR~240 O Nb ¥ib & .

Figure 7: Inverse pole figure (IPF) map of internal
surface in Nb seamless pipe , (a) Edge (no-deformation
by hydroforming), (b) Iris, (c¢) equator
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Figure 8: Machining ratio vs. Vickers Hardness





