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The GEN-IV nuclear systems of different concepts are developed on the international level. o
E.g., lead-cooled fast reactor (LFR) concept is planned to be realized in Belgium and Russia with 5000 178 P g
lead-bismuth eutectic (LBE) as a coolant. Increase of the nuclear reactor efficiency has to be done el 1 2
through increase of the service temperature up to 800°C. This requires development of new i H h
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Creep strength of the ferritic/martensitic steel P92 was investigated in oxygen-controlled lead i PR | -E Yo T e
(c,=10® mass%) and air at 650°C within the European Cross-Cutting Project GETMAT (Gen IV riioy | 2 L it
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o a Tima xperimental stress-rupture curves in
Oxygen Protection of Steel in HLM The strain-time curves in range of 75-325 MPa comparison to literature
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Depending on O,-activity in HLM the following prozesses can e (Fe,0,/Fe0)
occur: 1768 ot
1) Metalls dissolve in HLM with a penetration of the latter into the 1163 7 o0x
steel; e o {Fe.Cr)0,
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2) Formation of oxide scale on the steel; i o
3) Precipitaion of HLM e o
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\ e — J #» Formation and coarsening of the Laves phase during the creep-rupture tests is a
consequence of thermal aging and not the media.
The ferritic/martensitic steel P92 ® No difference in the creep mechanism in air and stagnant lead at >100 MPa and
650 °C. Fracture appearance and creep characteristics £, and Zresult in a change
Fe T Si Mn P S Cr Mo in creep mechanism at o>75 MPa.
bal. 0.11 026 0.43 0018 0.003 899 0.49 » Weak effect of liquid lead on the creep strength of P92 at 650°C was found in
s o e - A oo o comparison to air at >100 MPa. Increasing the exposure time, this effect becomes
Thermal heat treatment: normalization for 1 h at 1060°C and subsequent tempering for 2 h at 770°C. more pronounced due to advanced corrosion and lead penetration into the steel.
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