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Background of R&D
1.3 GHz single-cell cavity fabrication

KAT 
Daejeon

Korea Univ. 
Sejong KEK 

Tsukuba

As an activity for the GLOBAL COLLABORATION for ITN, 

KEK(JPN) and Korea Univ.(KOR) are proceeding the collaboration 

for the fabrication of 1.3 GHz 9-cell cavity.

KAT Co., Ltd. has participated in the collaboration

for manufacturing two 1.3 GHz single-cell cavities

with the different grain size Nb materials (FG/MG).
* FG : fine grain size

* MG : medium grain size 

- Supervision of cavity fabrication

- Providing Nb and NbTi raw materials

10.July.2024
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Kiswire,
Global Specialty Wire Company

Founded in 1945, Kiswire manufactures specialty steel

wire products for a diverse range of industries including

automotive, bridge, energy, construction and electronics.

Kiswire exports to customer in over 80 countries.

Export 

countries

Busan,Korea

1,200,000t80

6,000

1945

Worldwide 

employees 1.9 B USD

Establishment Headquarters

Annual  

total production 

capacity 

Annual

sales

Wire Connects the World

(FY 2022)

Automobile

Construction 

and Bridge

13%

12%

7%

4%
Others

5LCWS 202410.July.2024

KAT is the branch company of Kiswire



KAT is a global leading superconducting wire company, 

located at Daejeon/South Korea.

Established in 2004 as a wholly owned subsidiary of Kiswire, 

KAT specializes in high-performance superconducting wires, 

including Nb3Sn, NbTi, and MgB2. These wires are utilized in  

fusion reactors such as K-STAR, ITER and DTT project.

KAT has been also developing the High-Jc Nb3Sn wire for the 

FCC project in collaboration with CERN.

Additionally, from 2018 to 2022, KAT supplied the 

cryomodule prototypes and cryostats to RAON and RIKEN, 

respectively. From 2021 to 2023, KAT successfully fabricated 

and tested the 1.5 GHz 3rd harmonic superconducting cavity 

for new Synchrotron light source. 

223, Techno 2-ro, 
Yuseong-gu, Daejeon, 
Republic of Korea, 34026

SeoulIncheon
Airport

2h

2h 30 min.

Daejeon

1h 
(KTX)

Busan

Kiswire
Head Office 

Kiswire
Center

Kiswire
Museum

F1963

3h 1h 30
(KTX)

(Kiswire Advanced Technology Co., Ltd.)
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Superconducting 

Wires

2009
Supply Nb3Sn of  

137 tons for ITER

(TF, CS Coils,  

2009-2016)

2014
~ 2021

Start R&D project of NbTi  

and MgB2 wires funded

by Korean Government

Foundation of KAT

2004

Start R&D 

of SC MRI  

magnet

2010

2006
Supply Nb3Sn of  

2 tons for KSTAR

(PF Coil)1998

Start R&D of Nb3Sn

superconducting wire 

(Kiswire R&D Center)

Superconducting / Cryogenic  

Applications
2019 ~ 2022
Supply Nb3Sn 

of 55 tons for DTT

TF coil

About KAT
Established in 2004, KAT is a global leading 

superconducting wire company and wholly owned 

subsidiary of Kiswire. 

2023
Working on    

SUCCEX project 

in KOREA

R&D for 1.5 GHz 

superconducting cavity      

2021~2023

Supply HWR B 

cryomodule  

prototype 

For RAON

2018

Supply 

cryostats for 

cryomodule

in RIKEN

2019
Supply 1.5T MRI 

magnet  to TCL, 

China (KAT NbTi

wire applied)

2015
2017
~ Now
R&D contract with  

CERN for High Jc  

Nb3Sn wire 

7

Supply 

cryomodule

for RAON, 

collaborated 

with IHEP 

2022
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Superconducting Cryomodule

RAON HWR B Cryomodule Prototype (2018, IBS/Korea)

• Cavity, coupler, tuner were supplied by IRIS

• Cryostat design and manufacturing by KAT

• Cryomodule assembly including clean room work by KAT

LCWS 202410.July.2024
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Superconducting Cryomodule

RIKEN QWR Cryomodule Cryostat (2019, MHI-MS)

(vacuum vessels, thermal shields, and other parts)

• KAT has manufactured the vacuum vessels and 

thermal shields and the helium leak test and pressure 

tests according to the Japanese Industrial standard. 

• Those cryostat parts have been supplied to MHI-MS 

and assembled as the cryomodule.

• The cool-down process has been conducted in 2020 

successfully.

LCWS 202410.July.2024
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Superconducting Cryomodule

RAON SSR2 Cryomodule R&D Prototype Assembly 

(2022, RAON/Korea, Collaboration with IHEP/China)

• The cryomodule assembly work has been done 

by collaboration of IHEP and KAT in RAON.

• In 2024, KAT plans to participate in the SSR2 

cryomodule mass production prototype in 

collaboration with IHEP.

LCWS 202410.July.2024



Superconducting Cavity

KPS 1.5 GHz 3rd Harmonic Cavity Prototype

(2023, Collaboration with Korea Univ.)

• The cavities have been fabricated by KAT with the 

technical advices by Korea University.

• The vertical test of the cavity has been conducted 

utilizing the infrastructure of SARI-SSRF/China, and 

the test results met the targeted specifications. 

11LCWS 202410.July.2024

Vertical test results of 
the 1.5 GHz 2-cell 3rd harmonic cavity at 4 K



Frequency Tuner for 1.5 GHz 3rd Harmonic Cavity Prototype

(2023, Collaboration with Korea Univ.)

• The tuner has been designed, manufactured, and tested by KAT with the technical advices by Korea 

University.

• The performance test of the tuner has been conducted at the liquid nitrogen temperature successfully.

12

Frequency Tuner for Superconducting Cavity

DESIGN MANUFACTURING TEST at 77 K
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1.3 GHz single-cell cavity
Objectives and Schedule

Plan Progress

W
e 

ar
e 

h
er

e

• Objectives
:  Verification of cavity fabrication process in Korea by utilizing different Nb raw materials

- Fabrication two 1.3 GHz single-cell cavities (1 FG cavity/1 MG cavity) in Korea
- Surface treatment and vertical test of cavities by KEK in Japan

• Schedule
- Fabrication of two 1.3 GHz single-cell cavities by Aug 2024

Categories
2024

Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Sub-license agreement (KEK-KU)

Cavity fabrication in 
Korea

(KU/KAT)

Receiving raw materials from KEK

Fabrication practices by mock-up

Fabrication cavity

Progress reporting & discussion

Packing and shipping to Japan

Surface treatments a
nd VT in Japan

(KEK)

Inspection

Surface treatments

Vertical test

LCWS 202410.July.2024
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1.3 GHz single-cell cavity
Cavity Design and Raw Materials

• Cavity Design
- The typical 1.3 GHz single-cell cavity
- Two cavities with same geometry, but different grain size Nb materials on the cell

Fine grain size Nb discs
(4 pcs)

Medium grain size Nb discs
(4 pcs)

Nb tubes 
(4 pcs, fine grain)

Nb billets 
(2 pcs, low RRR)

• Raw Materials

Fine grain size Nb discs 
are to be utilized in 
fabrication of half cells.

Medium grain size Nb 
discs are to be utilized 
in fabrication of half 
cells.

1 FG cavity 1 MG cavity

LCWS 202410.July.2024
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1.3 GHz single-cell cavity
Parts Fabrication

Deep drawing
(4 pcs)

Machining
(4 pcs)

FG-a

FG-b

FG-c

FG-d

* defect in iris area

3 μm etching  ID: 60 mm

MG-
a

MG-
b

MG-c

MG-
d

No etching  ID: 55 mm

Deep drawing
(4 pcs)

Machining
(4 pcs)

MG Nb half cellsFG Nb half cells

• Half cell fabrication
- Totally 8 half cells have been fabricated.
- One of MG half cell had a defect at iris area during deep drawing process.

※ The deep drawing of half cells has been done by collaboration with KIMS (Korea Institute of Materials Science)

LCWS 202410.July.2024
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• Other parts fabrication
- Tubes and fixture rings have been fabricated.

1.3 GHz single-cell cavity
Parts Fabrication

Nb Tubes

Nb billets

Beam tubes (4 pcs)

Fixture rings (8 pcs)

Beam tubes with fixture rings 
(4 pcs)

EBW

LCWS 202410.July.2024



18

1.3 GHz single-cell cavity
Electron Beam Welding (EBW)

• Cavity fabrication infrastructure in KAT

Class 1000 clean room

Ultrasonic cleaner Slow TMP Class 10 clean room
EBW machine

BCP facility HPR facility

LCWS 202410.July.2024
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• Before starting EBW for two 1.3 GHz single-cell cavities (1 FG cavity and 1 MG cavity) with 
provided Nb materials by KEK, we have practiced the EBW process to check the EBW quality.

• Around 10 Nb sheets from Tokyo Denkai/JPN have been utilized for the EBW practices.

• The EBW of two 1.3 GHz single-cell cavities (1 FG/1 MG) will be proceeded by Aug 2024.

1.3 GHz single-cell cavity
Electron Beam Welding (EBW)

Equator / Iris 
EBW practices

Cells / Beam tube / Flange 
EBW practices

Iris 
EBW practices

LCWS 202410.July.2024
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Summary & Future Work
• As the activity of global collaboration for ITN, KEK/JPN and Korea Univ./KOR have started the 

fabrication of two 1.3 GHz single-cell cavities. 

• KAT/KOR has received the Nb raw materials from KEK, and almost finished the fabrication of parts of 
two cavities. 

• We have continued the regular technical meeting for checking progress, technical issues and so on 
from the Mar of 2024.

• The 1.3 GHz single-cell cavities will be shipped to Japan after EBW completed and then the surface 
treatments and vertical test of cavities will be conducted by KEK

Plan Progress

W
e

 a
re

 h
er

e

Categories
2024

Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Sub-license agreement (KEK-KU)

Cavity fabrication in 
Korea

(KU/KAT)

Receiving raw materials from KEK

Fabrication practices by mock-up

Fabrication cavity

Progress reporting & discussion

Packing and shipping to Japan

Surface treatments a
nd VT in Japan

(KEK)

Inspection

Surface treatments

Vertical test

Complete EBW of two 1.3 
GHz single-cell cavities and 

ship them to KEK

LCWS 202410.July.2024

People from Korea will 
join the surface 

treatment, inspection 
and VT at KEK



End of Presentation

Thank you.
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