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History of Nb production in Tokyo Denkai




History

1950 Tokyo Denkai has been
established.

1962 (130kw) has been
installed.

1968 Nb business has been lunched to
oblige JAERI’s request for neutron
Irradiation capsule material.

1973 (200kw) has been
Installed.



History

1985 High purity Nb development has
been started under the guidance from
KEK.

3rd (300kW-400kW) has been
iInstalled in 1986.

The Niobium sheets have been adopted
by KEK for In
1987.

In house has been
started in 1988.



History

® TD started to supply Nb sheets for
In 1996.

(600kW) has been installed In

1996.
® TD provided Niobium items as material of
SC cavities of : and in 2000.

® TD won a bid for 1/3 of SC Cavity material
for In 2000.

(1200kW) has been installed in
2003.



Progress in RRR

Vacuum pump increased
from 50,000 L/sec to 80,000 L/sec
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Equipment introduction plan

© 6th EBME(600kW) is under installation.

© i EEE(600kW) will be installed in
early 2007.




Electron Beam Melting Furnaces




EBMF No. 1

Gun Power 130kW
Installed in 1962
Made by Leybold
HeraeusRetired In
1970’




EBMF No. 2

Gun Power 200kW
Installed in 1973
Made by JEOL
Crucible Diameter
Ta: Max 110 mm,
Nb: Max 120 mm




EBMF No. 3

Gun Power 400kW
Installed in 1986

Made by Leybold Heraeus
Crucible Diameter

Ta: 140 mm (Max 160mm)
Nb: 230 mm (Max 250mm)




EBMF No. 4

Gun Power 600kW
Installed In 1996

Made by ALD Vacuum
Technology GmbHCrucible
DiameterTa: 200 mm

Nb: 250 mm (Max 280mm)




EBMF No. 5

Gun Power 1200kW
Installed in 2002 Made by
ALD Vacuum Technology
GmbHCrucible Diameter
Ta: 200 mm




EBMF No. 6

Under installation.




EBMF No. 7 & No0.8

Gun Power 600kW
Installed in 2007
Made by ALD Vacuum
Technology GmbH

Crucible DiameterTa: 300 mm



EB Furnaces

Nam nof Gun Crucibl ~UMPIN Apprica Installe

fat Gl Bl s olEe s el d

g \J'JCUU Nb, T |
N02 2 200KW 120 mm 36,000 I/sec Nb basaéd 1973

alloy, Test
No.3 9 A00KW 250 mm 80,000 I/sec 1986
N0o.4 2 600KW 300 mmsgooooisee Ta 1996
1800K Ta/

No.5 3 w500 mm I 2002
NO.6 2 600KW 300 mmsooooiisec Ta 2006
No.7&8 2  600KW 300 mmsoooolisec Ta 2007




How to produce fine grain Nb?




How to produce fine grain

Fabrication process of Nb sheets for 9. Rolling 13 Annealing

Superconducting Cavities
Tokyo Denkai Co., Ltd.

H.Tmezawa

1. Mother Material 5. EB Helting
(2nd, 3rd)

10. Polishing 14 Testing

2. Pressing 6. Cutting

11. Rolling 15. Polishing

3. Dut gassing 7. Forging
and Sintering

12. Cutting 16. Packing

4. EB Melting{1st) 8. Mechanical
grinding




If Single crystal...

9. Rollings 13. Annealing

Fabrication process of Nb sheets for

Superconducting Cavities
Tokyo Denkai Co., Ltd.

H.Tmezawa

. Mother Material 5. EB Helting
(2nd, 3rd)

10. Polishing 14 Testing

2. Pressing 6. Cutting

11. Rollin 15. Polishing

3. Dut gassing 7. Forging
and Sintering

12. Cutting 16. Packing

8. Mechanical
grinding




Present production capabillity




Present production
capability

®Melting Capacity: 10 ton/year
®hy No.3 EBMF

®4 Ingots x 6 times/month




Present production
capability

®Sheet production Capacity: 20 ton/year
®24,000 sheets/year

®2 8mm x 265mm x 265mm RRR>300




Future production capability




Future production capabillity

®*Melting Capacity:
~ 0 ton/year (July 2007-)




Specification
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Conclusion

® Present capability of niobium sheets
production is 24,000 sheets(20
ton)/year.

.




Conclusion

® July 2007, TD will convert a purpose of
No.5 EBF from Ta to Nb.

~ ® Niobium melting capability will increase




Conclusion

® The relaxation of the RRR
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