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Abstract

In order to improve accelerating gradient of niobium (Nb) superconducting RF cavities, electropolishing (EP) is
generally used for final surface treatment. Horizontal EP (HEP) system, which provides uniform polishing of Nb cavities,
is being used for the surface treatment of Nb cavities. However, HEP might not be considered for mass production due
to complicated and expensive system. In order to reduce cost of an EP system and surface treatment vertical EP (VEP),
which usually results in non-uniform removal of Nb, is proposed. Marui Galvanizing Co.,Ltd. in collaboration with
KEK has been developing VEP system and optimizing VEP parameters so as to improve polishing uniformity. A Nb
coupon cavity which contains 6 Nb coupons was vertically electropolished using our unique “Ninja” cathode of
variable-geometry wings for optimization of VEP parameters. As a result of the VEP performed with these parameters
significant improvement in inner surface uniformity was obtained.

1. [XL&HIC

ILC (HBY =7 274 %—) Hahhd L L
W W BN D = A4 7 RN 2L L, M RE
D8] LD 7= I Fe & F HVEL I B (EP) 23
A STV AN HAE T2 & R X (2hLE T 5
B E M (HEP) A ERTH O E, EEED
HEELEIC L WS TWA, 20 HEP IZNHED
WFEES) —PEIX B4 TH D08, = A ORFEERER 72
. BEMOE CTHEEEL WD, BERIFED
FiEE LT, 22 & ftn & (2B E 3 D e E AR T
JEE (VEP) HIBREINTWS, Zhix, &EFENE
THFZ2 SN —T5, Wi OB — IS
L TWD,

~ A PR THETIL, A% OZEREEl LT LR
ZC VEP IZF&H L., WHEHOAFEE M4\ X
HELD I A K 3 RTINS KEK & [ TiT-> T&
72 BARMIIZIX. VEP EBRHZEOERL, FEfIC
W L72 Nb 77— & 212 7 — R 22 O /ERL,
RO ERL, T X=X kD= VEP Ehk
& — Ry RmHH e L TH BHPTL

AolE], WFEER)—VER E o7 DI B3 Lk B A
EefR e . ZhE AT VEP 217\, 7 —KRU45y
Brags L0 oF B — M2 38l L=/ R 2G5,

2. ¥ BHEIEIES i-cathode Ninja” D B FE
VEP OWFENEY — b & T 2720, HiziZ

# keisuke nii@e-marui.jp

M A% R 2 %S L7 (Vi-cathode Ninja” & 44 .
LIF Ninja &9 285465 0) B, Ninja O
LIy b LTEREEORAK 2K 11277,

EPB¥

o

Figure 1: Schematic view of Ninja.
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Figure 2: Photo and schematic view of 1-cell cavity VEP
facility.
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Figure 3: Photo of 1-cell coupon cavity(left) and ¢ 8mm
coupon(Right).
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Table 1: VEP Conditions for the Ninja (Al Wing) and
Rod Cathode
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Figure 4: Coupon current during VEP. (a)Ninja cathode,
(b)Rod cathode.
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Figure 5: Removal thickness after VEP. (a)Measurement
position (b)Ninja cathode (c)Rod cathode.
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Figure 6: Surface inspection and surface roughness.
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Table 2: VEP Conditions for the Ninja (Teflon Wing)
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Figure 7: Coupon current during VEP.
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Figure 8: Removal thickness after VEP.
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Figure 9: Surface inspection and surface roughness.
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