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From the comparison result of 

Spallation neutron source and neutron 

irradiation, the DBTT-shift of the steels 

irradiated in STIP is much higher than 

that of neutron irradiated steels and the 

difference increases with irradiation 

dose, which is attributed to the He-

induced embrittlement effects. 

Yong. Dai et al, Comprehensive Nuclear Materials 

(2012), vol 1, 141-193. Comparison result of spallation and fission irradiations. 

Dose dependence of Total Elongation 

of FM steels irradiated in STIP at 

Ò350 ᴈ and tested at room 

temperature. The trends of FM steels 

irradiated in neutron source at 325 ᴈ 

and tested at room temperature are 

shown for comparison. 
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Defect-free channel in deformed Cu 

irradiated with 600-MeV protons. 

Deformation Twinning in deformed 304 stainless 

steel (fcc) irradiated with 800-MeV protons. 

Multiscale modeling 

of plastic flow 

localization in 

irradiated materials. 

 

 

 

 

Diaz de la Rubia, 

Max Victoria et al, 

Nature, 406, 871-

874 (2000). 

Defect-free channel in deformed F82H (bcc) 

irradiated with Neutron source to 5 dpa. 

Yong Dai et al, J. Nucl. 

Mater,  296 (2001) 174. 

 

N. Hashimoto et al, Mat. 

Res. Soc. Symp. Proc. 

Vol. 650. R1.10.1-6 
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Material parameters of reference Ferritic/Martensitic steels 

Dimenstion of small tensile test sample 

Irradiation parameters (dose, He content and temperature) and testing temperatures of the F82H specimens 

Note: T1 and T2 are the upper- and lower-bound irradiation temperatures and Tav is the corresponding average value. 
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Tensile test results of irradiated F82H 

5ɛm 5ɛm 

Fracture surfaces of Samples corresponding to upper tensile curve 
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Characterization of as-irradiated samples 

TEM microstructures of defect clusters of irradiated F82H 

20nm 

10.7 dpa 

  

15.2 dpa 

  

15.8dpa 
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Characterization of as-irradiated samples 

TEM microstructures of Helium bubbles of irradiated F82H 

5nm 

10.7 dpa, 850 appm helium 

  

15.2 dpa, 1305 appm helium 

  

15.8 dpa, 1370 appm helium 

  

19.6 dpa, 1740 appm helium 
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F82H-15.2 dpa, 1305 appm He at 235ᴈ tested at 250 ᴈ  

Tensile Curve of F82H Samples
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 F82H (15.4 dpa, 1370 appm Helium) irradiated at 247 ᴈ tested at RT 
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 F82H (15.4 dpa, 1370 appm Helium) irradiated at 247 ᴈ tested at RT 
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 F82H (15.4 dpa, 1370 appm Helium) irradiated at 247 ᴈ tested at RT 
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Eurofer 97-19.8 dpa, 1750 appm He at 300ᴈ tested at RT 
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Tensile Curve of Eurofer 97 irradiated at 300°C and tested at RT  
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Eurofer 97-19.8 dpa, 1750 appm He at 300ᴈ tested at RT 
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The deformation mechanism of irradiated F/M steels changed from localized dislocation motion to deformation 

twinning with the transition of ductile fracture to brittle fracture. 
F82H 15.4dpa RT 

testing 

F82H 15.2dpa 250 ᴈ 

testing 


