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Future Energy Sector and Metallic Materials
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Ferrous alloys Non-ferrous alloys

» Austenitic stainless steel

Cast austentic stainless steels

Martensitic stainless steels

Duplex steels

Low-alloyed steels

Ferritic steels

Bainitic steels

RAFM steels (Eurofer, CLAM etc.)

Ferritic steels
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Zr-based alloys
Ni-based alloys

ODS alloys
ODS ferritic alloy

W-based alloys
Cu-based alloys
Pb-Al-based alloys
HEA

Mo-based alloys
Nb-based alloys
V-based alloys
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Metals (ferrous and non-ferrous alloys):
> high-energy particles
> high temperatures
» pressure changes
> highly corrosive environments

Options
> tailoring microstructure
aTQiEr’]rmaar! : > coatings
gfatigue > nitriding etc.

» CRYOGENIC PROCESSING
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Cryogenic treatment

N )
, increases tool life
C(():?vgnélﬁir;al c?hsllgr\:\ilc Improves mechanical properties (5-50%)
treyatgr]nent treyat?nent improves corrosion and wear resistance
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% :
(273 K) - (193 K) (193 K) - (123 K) (up to 30%) etc
cuts operating costs
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Study of Eurofer97
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C-EF T-EF
BCC phase 88.4 88.6
FCC phase 1.2 0.1
M.C, 35 4
M,C, 1.9 1.7
M,C 1.7 1.1
M,;C, 1 1.6
TaC 0.3 0.5
MCN 0.6 0.6
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> energy sector has a high demand for the improvement of metallic
materials

» CP can be used to successfully manipulate the microstructure

» Ta and Mn dynamics on the surface layer may be important for the
characteristics of the passivation layer

» CP has a bright future in alloying metallic alloys and to design a
proper heat processing for changing properties for community to
accelerate the understanding of Eurofer alloying dynamic and how the
microstructure can be tailored to specific needs and applications

> detailed and systematic investigation of the effectiveness and
application of CT is required
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