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Abstract

Marui Galvanizing Co., Ltd. started development of internal surface electropolishing technology for niobium cavities,
making use of years of experience in electropolishing construction. Focusing on vertical electrolytic polishing (VEP)
method, which is superior in cost and suitable for mass production, we have been developing technology and equipment
jointly with KEK. We succeeded in greatly improving the uniformity of the removal thickness, which was a major
problem of VEP, by developing our unique Ninja cathode and optimizing the VEP parameters. And, in the VEP of the
niobium single cell cavity, an accelerating gradient of 32 MV/m (Q¢=8.0E9), comparable to that of the horizontal
electrolytic polishing (HEP) was achieved. Also, in the niobium 9 cell cavity, in addition to the improvement of the Ninja
cathode, the flow of the bubbles in the VEP is controlled to improve the distribution of removal thickness and the polishing
state, and the accelerating gradient of 28 MV/m (Qo = 6.7E9) similar to HEP is achieved. In this presentation, we will
report on the results of these VEP technology developments and future efforts.

1. [FC®IZ

IT4E . International linear collider (ILC) &40 ELT-,
AR g O LR B 23 HE A TUD, ILC Cld=A
THEZEE ) 8000 HHLE T HMERHY Ea Xk
DHIEDSREL 72> T D, ZHETIE, INEZEROE
A BB | IR FEARAF B (HEP) 23 VDAL, BN
W DRGEDTHO L TE 72, HEP (2T ETITHA 2
ENLSAL, BEERBNZHOHL—F ., BIHOEMES
WU ANE ISR B HEF TS, £Z TV /LA
HEA T T, FEEMIIM LS TR0, Lo
AMEKJZ FTREIC T 5 &5 DL DML E AR EE (VEP) IC
# H L, KEK &3[R TR, fffr DB s 2 A% —hL7<,

FSCTIE, ZRETICBE LT VEP 1, 7 —Ry ele ) f o
723, Ninja 57 —ROF . ZABE AV C=47 Ht sl 1
VI, 9 //VIEIRD VEP Z4T Tl el b0 I , : I
PERESEAT D5 A S35, Figure 1: Photos of Marui’s VEP facility ver.1-3.
1 SHIFRLE LT EBIERIC, NV TR T
2  VEPEZ —A 7o FENLTTHD, MO EZILT X TFEH T, 1
w7 ERDHSE D1 DDV T HBNET HUE DB oT, 2 BHEITER
2.1 VEP & DB HlAED BB ST E O TERIL 7=, W OG0 213
TNETIC, v AL TRI%, ERLCE7- VEP % ZY T/ SRV T/ LT BIETEDIED, FEDRIED Y
HOTEEZX 1R d 1], 7T LEE L TRBE, 20707 7 0% % IRT5HL
(XY, T RTOANT ZFEDIRIEIZ T HT LN TED,
# keisuke_nii@e-marui.jp SBT3 ST, ERMNIEO 3 53T 2 HnTrr

-27 -



Proceedings of the 16th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2019, Kyoto, Japan

PASJ2019 WEOHO05

TEEERL TS, £72.3 BT —ET T ar DT
LX LTI NFa—T 2L WD,

22 I—RU 7RO B %S

VEP D BT R/ 8T A—H — DIt AT 7=
0. B 07— R 22 AEERLTZ[2], 77— R ZER
DR, BEEAZX 2 1[I T,

B y—RoZER

9 ILY—RUZER

Nb Coupon with Coupon with
J L/ view port Viewport near Iris
A D
Nb 7
Coupon ( SN
N
C3 D
("4 =~ -
.~ 6 coupons near
< 5 " iris positions
6 Equator Coupon
<
7
- < ¢
e
o
lﬁ:;\x_;ﬂf—l‘ [./ 3 coupons at the
o 7”—71‘3/ equator positions
MR

Figure 2: Photos and schematics of coupon cavity (left)
single-cell coupon cavity, (right) 9-cell coupon cavity.
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Figure 3: Schematics of Ninja cathode ver.1-5.
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Figure 4: Coupon current of top iris and bottom iris (left)
with a rod cathode, (right) with a Ninja cathode ver5.
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Figure 5: Removal thickness distribution after VEP (left)
with a rod cathode, (right) with a Ninja cathode verS5.
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Figure 6: Surface status after VEP with a Ninja cathode
ver5 and a rod cathode.
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Figure 7: Removal thickness distribution and surface
inspection after VEP1.
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Figure 8: The results of cavity vertical test after VEP and
comparison with after HEP.
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Figure 9: Removal thickness distribution and surface
inspection results after VEP with a Ninja cathode ver5.
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Figure 10: (Left) a schematic of 2-flow system, (upper

right) logged data of coupon current, (lower right) viewport
inspection during VEP.
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Figure 11: Removal thickness distribution of (left) VEP
with 2-flow and cut-off and (right) conventional VEP.
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Figure 12: Removal thickness distribution after VEP1 and
VEP2.
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Figure 13: Surface inspection results after VEP1.
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