
Mechanical Engineering Seminar Series 

Toward Understanding Mechanical Failure of 
Irradiated Metals 

Matt Kasemer 
Assistant Professor 

Department of Mechanical Engineering 

University of Alabama 

3:00 PM 
February 6, 2024 

1200 EECS 
ME Seminar Zoom link 

Passcode 692510 
Add ME Seminar to Google Calendar 

Abstract 
Structural alloys in next-generation nuclear reactors are expected to operate for long service lives while 
subjected to high irradiation doses and mechanical loading. Irradiated metals and metallic alloys tend to 
exhibit changes in macroscopic mechanical properties compared to their unirradiated counterparts, 
including an increase in strength and loss of ductility due to the presence of irradiation-induced defects. 
However, we lack a rigorous understanding of the micromechanical mechanisms that influence these 
macroscopic phenomena. In this study, micromechanical experiments are performed in situ during 
deformation loading on unirradiated and irradiated samples of a model BCC alloy, Fe-9wt.%Cr, via high- 
energy X-ray diffraction microscopy. Experimental results indicate that the micromechanical behavior 
deviates more substantially from classical expectations in the irradiated samples than in the unirradiated 
samples, including an increased propensity of irradiated samples to exhibit granular fragmentation. Crystal 
plasticity finite element simulations are utilized to test the hypothetical presence of irradiation-induced slip 
strength anisotropy and its effect on the micromechanical behavior of the material. Simulation results are 
discussed in light of the experimental observations and suggest slip strength anisotropy as a contributing 
mechanism to the experimentally witnessed non-classical behavior. 
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