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Abstract

Structural materials used in energy generation applications, chemical industries, transportation and
general infrastructure applications require long-term dependable performance in challenging environments. Thus, environment-sensitive behavior of materials remains an important area for materials research and development. By understanding the degradation phenomena, it can then be possible
to develop predictive models, thereby improving safety, reliability and efficiency. Advanced microscopy techniques play a crucial role in identifying the bulk and nanoscale changes induced by these
environments in service. Such data are critical in developing a mechanistic understanding of the
degradation phenomena that can then feed into the development of predictive models. The examples to be discussed include stress corrosion cracking in pressurized water reactor nuclear power
plants, with emphasis on the importance of advanced microstructural analysis in elucidating the
mechanism of degradation. In addition, some examples of advanced in situ analytical S/TEM will
be used to illustrate the applicability of dynamic S/TEM observations concerning grain boundary
migration in H2-H2O (vapor), carbide stability, and the localized dissolution of inclusions in steel in
H2O.
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