Abstract
This presentation shows how Rietveld modeling helped to standardize the interpretation
of x-ray diffraction data by solving increasingly more complex problems. Rietveld
modeling of x-ray diffraction data began in the 1970s. The technique uses structures for
each component in a mixture to calculate a theoretical x-ray diffraction pattern. The
theoretical pattern is adjusted to match the performance of the x-ray diffractometer being
used to acquire the data. The theoretical pattern is compared to the measured pattern and
adjusted until the differences are minimized. This process requires a fast computer with
the capacity to process multiple structure assignments at once. As computers became
more advanced in the 1990s, Rietveld modeling gained momentum and fundamentally
changed the way x-ray diffraction data is evaluated. Even the modeling of amorphous
phases like oil, water and glass has become a standard practice. Topics of this
presentation will include creating a phase filter and how to model amorphous phases as
well as estimate their order using the long range order index. A number of the examples
included are industrial materials with an emphasis on corrosion samples.
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