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Abstract: 

The safe, long-term operation of light water reactors for power generation can be limited by 
irradiation-induced aging of the materials, which is manifested in the microstructure via a 
number of phenomena.  Analytical scanning transmission electron microscopy is a powerful 
tool for investigating the manifestation of neutron-irradiation on materials.  This talk will 
give an overview of irradiation-induced microstructural phenomena present in austenitic 
stainless steel reactor pressure vessel internals materials, by utilizing examples from various 
materials at different dose levels from different reactor components.  They include examples 
from bolts, plates, and thimble tubes, with neutron irradiation levels from 2.9 dpa up to 100 
dpa, which have been examined at VTT by analytical transmission electron microscopy. 
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Bio: 

Dr. Wade Karlsen is a Principal Scientist at VTT Technical Research Centre of Finland, where 
he also serves as the Technology Manager for the new VTT Centre for Nuclear Safety hot 
laboratory facilities.  He was granted a Ph.D. in Materials Science and Engineering from the 
Oregon Graduate Institute of Science and Technology, U.S.A. (now Portland State University) 
in 1997.  He then took a post-doctoral research scientist position in the Laboratory of 
Engineering Materials of Helsinki University of Technology (now Aalto) in Finland.  In 2004 he 
joined VTT’s nuclear materials research group, focused on nuclear power plant materials 
degradation due to environmental effects, thermal aging and neutron irradiation.  His 
primary specialty is in analytical transmission electron microscopy, particularly of radiation 
defects and radiation-induced segregation. In his role as Technology Manager he is familiar 
with the utilization of mechanical testing, autoclave exposure and bellows-driven special 
mechanical testing devices for study of materials performance, particularly of neutron-
irradiated materials in the hot cell environment. 
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