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LEARNING OBJECTIVES

When a flaw is found in a reactor pressure vessel, piping, or other nuclear plant component,
fracture mechanics calculations are used to analyze and predict flaw behavior, including crack
growth rates and critical crack sizes.

This course will cover the fundamentals of fracture mechanics (FM) and common applications
of fracture mechanics in the nuclear power industry. Topics will include linear elastic and
elastic plastic fracture mechanics, methods for computation of stress intensity factors, fatigue
life, and stress corrosion life. Selected applications of the ASME Code and an introduction to
probabilistic fracture mechanics (PFM) will also be provided.

Structural Integrity is an industry leader in applying deterministic and probabilistic fracture
mechanics techniques, including finite element analysis, to disposition flaws in a variety of
materials, geometries, and applied stress fields.

Using Structural Integrity’s practical experience, this course goes beyond an introduction to the
theory and formulas of fracture mechanics. It will provide students with real-world practical
applications and methods. The course will also cover the use of pc-CRACK, a specialized
program we developed and often employ for ASME Code Section Xl flaw evaluations and weld
overlay design.

Topics Covered:

= Fundamentals of fracture mechanics

= Examples of fracture mechanics applications

= Limitations of fracture mechanics

= Critical crack size calculations

= Life calculations under fatigue or stress-corrosion cracking
= Selected applications of the ASME Code

= Limit-load analyses and their nuclear applications

= Introduction to the pc-CRACK® FM computer program
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