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Resistivity (2 cm)

Simple composition and structure:
» 2 elements

» Hexagonal crystal structure

» Graphite type structure
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Hexagonal structure
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Paola Mauceri - Student Workshop on Superconductivity and Applications
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) ASG Columbus MgB2 Unit
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— Low cost { Easier process }
ADVANTAGES
o . Homogeneity over long
High speed process «{ length J
Easier insertion of Control of the powder
doping granulometry and purity
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DISADVANTAGES ‘ ~ Inhomogeneity over long Need of hard sheath
length materials

!

MORE FLEXIBLE AND
RELIABLE METHOD!!!

Need of inert sheaths
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20 m long in-line furnace
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Multistep drawing machine 4 meter furnace for annealing HT
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STRUCTURE CHARACTERIZATION
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CURRENT TRANSPORT MEASUREMENT
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RESIDUAL-RESISTANCE RATIO (RRR) AND TcC TEST

Resistance vs Temperature
£ 5.0£4
€ ~
£ 4.0E-4
9 00E+00M
3 3-OE-4 ' 37.50 38.00 38.50 39.00
S 2.0E-4
& 1.0E-4
S
© 0.0E+0
— 0 100 200 300 400
O O Temperature (K)
EASITrain




M ASG

columbus mgb2 unif

ROUND WIRES

: e d = 4%V
Diameter: d = 1.33mm .0','.'~ Dlarpeter. d=1mm — :‘o::::.
36 filaments :.’o"f:} 37 fllafnents _ egetere
Materials: Monel, Ni ‘::::c». Materials: Monel, Ni [‘c'.‘,;-’ 4
FF: 17% l." FF: 14% ‘
TAPES

Dimension: 2mm X - Dimension: 3,67 mm x0,65mm | )
1mm 12 filaments :\/v“\
6 filaments Materials: Ni, Iron, Copper | el R
Materials: Monel, Ni FF: 11%
FF: 29%
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Development of superconducting links
for the Large Hadron Collider machine

Amalia Ballarino

CERMN, European Organization for Nuclear Research, 1211 Geneva 23, Switzerland

Figure 3. Different generations of MgB, Columbus round wires. From left: (a) S1 octagonal wire with nickel matrix and central copper
stabilizer surrounded by iron barrier; (b) S2 quasi-square wire with Monel matrix and nickel barrier around the filaments; (¢) S3 round wire
with Monel matrix and niobium barrier around the filaments; (d) and (e¢) SEM cross section imaging of wire S2 [8]: porosity and detachment
in between the two MgB,—Ni reaction layers.

Final configuration

Diameter: 0.93mm

37 filaments

Materials: Monel, Ni, Nb

FF: 11.5%

Copper-Tin electrodeposition
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SEM_6263 AL D45 x120 500 um
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Wire layout in 2006:
e 14 filaments
* Unit piece length 1.6 Km

Updated wire layout:

12 filaments

* Improved fabrication process

* Unit piece length 4.0 Km

* Synthesis in controlled atmosphere
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= MgB2 as a SC material, allow to produce high quality superconducting wires for the
LHC.

= Ex-situ PIT technique has been industrially implement in the new Columbus plant

= Several wire configurations have been developed in the last years

= MgB2 tapes are an optimal solution for the magnets development of MRl machines.

= ASG Superconductors is working in innovative projects that are exploring the

opportunity to implement MgB, SC technology in many applications such as energy
transmission, generation and storage
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Kiitos' Grazie!

Dzieki!
Thank
you!

Bedank
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