100-Meter Stainless
Steel Bars for Fusion
Magnets

Profile:
Special Profile

Material grade:
Stainless Steel 316L

Execution:
Hot Rolled & Laser Welded

Destination:
Ginevra, Switzerland
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100-Meter Stainless Steel Bars for Fusion Magn

Background

This project is part of the research
and development program led by the
Swiss Plasma Centre (EPFL-SPC), as a
member  of the  EUROfusion
consortium. The aim is to develop
superconductors for the magnets of
the future DEMO Tokamak fusion
reactor. The primary objective was to
demonstrate  the technical and
industrial feasibility of longitudinal
laser welding on a 1km-long profile
composed of two stainless steel shells
(316L), welded simultaneously on
both sides. To validate this,
Montanstahl attempted welding of
three 100m-long profiles, focusing on
structural integrity of the weld joint
and repeatability of the process.

Manufacturing

Challenge
The main difficulties addressed in this project

included:
3 @ e Hot rolling a very precise U-shape in 100m long
f{? & bars, to be laser fused together
& e Handling and transporting extremely long 100m
g bars in a controlled and safe way
° e Achieving precise alignment of the two stainless
‘ ) steel components along the entire length
‘5:‘3%4%5103 e Ensuring a constant, high-quality full penetration
o weld that could guarantee both structural
V3 integrity and repeatability

producing the bars through precision rolling,
2 ensuring exact geometries and dimensional accuracy,
without needing to cold draw the sections. The
. profiles were then welded to meet the project’s
requirements. Custom guides secured precise
alignment of the two shells before welding, while in-
line ultrasonic testing continuously monitored the
weld seam to guarantee quality and repeatability.
This process proved the feasibility of welding such
long stainless steel profiles and paved the way for
future industrial applications in fusion technology.
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