Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan
August 1-3, 2017, Sapporo, Japan

PASJ2017 TUP038

JVBEERWVEWZA T ERMEEDRER

SEARCH OF NIOBIUM ELECTROPOLISHING METHOD WITHOUT HYDROFLUORIC
ACID

3 BN, e EHT A, SCERIUES B D, VR 2O JIA FHEE©
Keisuke Nii ##), Yoshiaki Ida®, Hideaki Monjushiro®, Hitoshi Yashiro®, Shoma Kawamura®
A) Marui Galvanizing Co., Ltd.

B High Energy Accelerator Research Organization (KEK)

© Iwate University

Abstract

In order to improve accelerator performance, inner surface of Nb superconducting RF cavity is electro-polished. In general,
mixed solution of concentrated sulfuric acid and hydrofluoric acid is used. However the toxicity of this solution is very
high, so safety measure and cost for this are problem. To solve this problem, Marui Galvanizing Co., Ltd started to search
HF free, high safety Nb electropolishing solution and method in collaboration with KEK and Iwate University. In this
article, we report the results of alternative solution and pulse reverse voltage investigation.
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Table 1: Conditions of This EP

Teflon AL —

INT A — K LS
EP ¥ 80Wt% A & 2 ALk Lk
+30g/L 7 ALKFET E=T L
7 ) —F =A7# B A (Nilaco 99+%)
FEAREIFE 1.13 cm?
5 — K T = LB (99.5%)
EP &+ 5V, 10V
EP ] 30min
AR ~30C
«
L
mi\ Y Teflon B3
/'Eﬁﬂﬁﬁ
temE(=47) /
BE (@Y \ Kb
/\_ + + -
| B |

Figure 1: Schematic view of the EP setup.

EP ZFEhti 9 BIZH7-~> T, XU O IV $itEo R E %
177 TEK EP WK CO—HI72 TV Rt DR A 2,
AEO IV FpEREMS FE2 K 3 1278 T9], . 1V JIE
I ZAT Y 7 HE :0.5V/10s 1 CTHMLT=,

- 404 -



Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan
August 1-3, 2017, Sapporo, Japan

3

& DTvFo s

B QIEBA AR
QB as:
@A AR EE

EE

(OBRRE) ® @

Figure 2: Schematic view of IV curve of usual Niobium EP.
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Figure 3: IV curve of this EP.
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Figure 4: Logged data of current density during this EP.
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Figure 5: Surface inspection results before and after this EP.

=77 O XMHIE (Ra) B . UIEL —
TR : Ra=0.113 um
( mﬁgi‘l N r """"'"’“""‘J““"”M."ﬁ""’”"’* /‘//
f I Y,
) o S/
5V -»M.-.ﬁ\f:?j 282" m 5.0um
30 min (0.17um/min)
10V Ra=0.22 um 3.6um
30 min ‘ e (0.12pm/min)

Figure 6: Surface roughness and polishing rate of this EP.
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Table 2: Conditions of This EP
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Figure 9: Pulse shape and polishing rate of this EP.
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Figuer 7: Schematic view of EP setup (left) and pulse
reverse voltage (right).
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Figure 8: Surface inspection and surface roughness results
before and after this EP.
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Figure 10: Pulse voltage vs charge (Left: Cathode charge,
Right: Anode charge, Upper: Al, Middle: Ti, Lower: Pt
coated Ti).
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