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• Overview of ASG Superconductors

• MgB2 wires technology: PIT ex-situ process

• Wires portfolio: round wires and tapes
• Layout and SC performance
• R&D activities

• Applications

➢ SC link at CERN for the HiLumi project
➢ Cables for energy
➢ R&D projects: Generator and SMES
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ASG is a world leading company in manufacturing 

superconducting devices. The know how is based on many 

decades of manufacturing magnets & systems for specific 

applications, mainly related to medical or HEP sector.

Not only systems… With the discovery of superconductivity 

in MgB2, in 2001 ASG started activities related to materials 

development focused to produce and commercialize also 

superconducting wires.
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THREE PRODUCTION SITES IN ITALY dedicated to:

• Medical and research magnets & systems
• Large scale magnets & systems 
• Superconducting wires

FIELD offices in France, USA & UK

200+ DEDICATED PEOPLE
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Nagamatsu et al. 2001
Superconductivity at 39K in magnesium diboride
Nature 410 63-4

Discovered in 2001
Now a commercial product with a high 
level of maturity in terms of:

- unit length
- uniformity of cross section and SC 

performance
- general understanding of use 

(handling, welding, insulation, 
impregnation, etc etc.)
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• Reacted MgB2 powders

• Powders handled in controlled

atmosphere

• Billet size about 48 mm

• Elongation 1:20000

• Single piece length up 6 km

• Final in-line sintering

• Supplied in reacted state
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MAGNESIUM POWDERS

❖Production of lightweight alloys
❖Pharma products
❖Pyrotechnics, rockets

BORON POWDERS

❖Airbags production
❖Solid combustion
❖Neutron capture

NICKEL-ALLOY TUBES

❖Chemical plants
❖Acid resistant tubing
❖Alkaline resistant tubing

All the manufacturing equipment designed by ASG, 
produced in Italy or EU (easier procurement, quality 
control, maintenance, upgrade)
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To guarantee stable performance,  QA procedures have been define to ensure the full 
process control.

Advanced techniques for incoming materials 

and produced powders, in-line controls during 

manufacturing steps (dimensional, visual and 

inductive methods) and post-production 

analysis.

Eddy current detector to 
check integrity of the 
produced wires 
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Production flexibility: 

different material, shape and size

Ni, Fe, Cu typical 4km

Monel, Nb,Ni typical 3,5km

SS, Ti, Monel,Ni Up to 8km
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Wire 1

Diameter (mm) 1-1.3

Filaments 36

MgB2 17%

Monel 53%

Nickel 30%

Wire 2

Diameter (mm) 1

Filaments 37

MgB2 12%

Monel 46%

Nickel 15%

Nb 13%

Copper 14%

Monel

Nickel

MgB2

High RRR copper
electroplated

 1 mm
 1.3 mm

Piece length 3.5 km

Monel

Nickel-Nb

MgB2

Reacted wires,

Ready and suitable for 

industrial cabling

machine
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Wire MRI

Overall bare conductor 
dimensions [mm]

Diameter 1.52 
mm

Overall Area [mm2] 1.8 mm2

Doped MgB2 area [mm2

and %]
0,26 mm2 - 12%

Ni area [mm2 and %] 1,39 mm2 – 63%

Fill Factor [%] 26%

Minimum bending radius 125 mm

C-doped MgB2

High FF
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Wire MRO - MROPlus

Overall bare conductor 
dimensions [mm]

3.67 X 0.65 mm

Overall Area [mm2] 2,2 mm2

Doped MgB2 area [mm2 and %] 0,26 mm2 - 12%
Ni area [mm2 and %] 1,39 mm2 – 63%

Iron area [mm2 and %] 0,22 mm2 – 10%
Copper area [mm2 and %] 0,33 mm2 – 15%

Fill Factor [%] 12%
Minimum bending radius 60 mm

C-doped C-doped

Pure MgB2 Pure MgB2
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More than 1400km of wires delivered and fully qualified

Unit length up to 4km
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3 GW CLASS HVDC SUPERCONDUCTING CABLE SYSTEM OPERATING AT

320 KV AND 10 KA DEMONSTRATED

Design and industrially manufacture high-power 
superconducting cables (20kA-25kV) focused on 
liquid hydrogen-cooling

Thermal 
shield

MULTI-STAGE DESIGN

Petals with 5-7 MgB2 wires

20 kA cable with 6 petals
with 30-42 wires

OD: 23 mm

1-1,3 mm 
MgB2

wires

HV insulation Copper core for fault 
management

Grounded
copper
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IMPROVEMENT OF

THE EFFICIENCY IN

A PTO (POWER

TAKE-OFF) FOR

WAVE ENERGY

CONVERTER

500kJ-200kW design 
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V-ACCESS

Vessel Advanced Clustered and Coordinated Energy 

Storage Systems

co-funded by the European Union

Grant agreement ID 101096831
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In our MgB2 plant we are using the PIT ex-situ technique to produce MgB2 wires and the technology is
now mature:

• We have 6 layout of wires with different materials, shapes and dimensions
• C-doping has been implemented to enhance in-field performance

• Lengths up to 6 km are already available in the round configuration

• Homogeneity and integrity of the delivered wires are internally checked with well defined QA 
procedures

• Results have been confirmed by the coustoumers and by CERN, for more than 1400km delivered

There are some specific application where MgB2 can already play a crucial role:

• Magnets for MRI in the low-intermediate magnetic fields (0.5T to 1T)
• Cable for powering magnet (up to 120kA in the HiLUMI SC links)

We are working with partners in founded European projects to increase the TRL of SC solutions and 
take MgB2 related application closer to the market (cable for energy transmission, generator and SMES)

We believe that MgB2 can also play a role in accelerators and beam lines magnets, expecially when
power dissipation and large energy consumption need to be rediced
(revamping of existing beam lines magnets, develop superferric or new magnets)
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