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FeCrAl-based corrosion barriers for HLM-cooled systems 

Abstract 
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Introduction 









Experimental 

Corrosion and mechanical test facilities 









Compatibility of steels with lead alloys – corrosion, oxidation – mechanical behaviour 

Compatibility of steels with HLM 
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Figure 1: SEM of cross-sections of surface region after  

exposure to static LBE at 500C with 10
–6

 wt.% oxygen 

(a) Austenitic 316 steel after 2 000 h and (b) 10 000 h; c) Martensitic P122 steel after 800 h and (d) 10 000 h 
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Figure 2: Oxide scale growth of T91 in LBE at different temperatures 







 

 

 

 

 

 

 

 

Behaviour of steels with modified surface 

Surface modification by the GESA process 
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Figure 3: Photograph of the GESA IV facility 

 

Figure 4: FeCrAlY coating on steel specimen 

 (a) Coating after LPPS (b) After GESA treatment  
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Corrosion examinations on surface alloys 







Figure 5: FeCrAlY-coated T91 tube specimen after 2 000 h  

exposure to LBE with 10
–6

 wt.% oxygen at 600C 

Above – SEM of the cross-section, below – EDX elemental scan of the respective region 
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Mechanical tests 

 



Figure 6: Time to rupture data of T91 in air and LBE and GESA modified T91 in LBE 
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Figure 7: Cross-section of T91 steels with and without surface modified layer after rupture 

Above – non-modified T91 tested at 160 MPa, below – surface-modified T91 tested at 220 MPa 

Summary and outlook 
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