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Creep of crystals
High-temperature deformation
processes in metals, ceramics
and minerals
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Creep phenomena have so far been investigated only in terms of old-
style technology. For a number of decades, the usual way of tackling
similar problems was to apply simple and exact tests (e.g. tensile tests)
to the very complex and impure materials used in industry and then
to subject the results of these tests to a subtle mathematical analysis.
As to the prospects of this way of proceeding, we need only to realize
that a piece of iron is far more complicated a structure than, for
example, a watch. Now imagine subjecting a watch, without opening
it, to a compression test; further trying to draw mathematical
conclusion from its undoubtedly very interesting stress-strain curve,
and finally dissolving the watch in acids to determine its chemical
composition. Although the most accurate experimental tools may be
used, and the highest degree of mathematical skill displayed, I doubt
whether in this way much valuable information could be obtained
about how the watch is working and how it could be improved. A
much more promising way is to take the watch to pieces to observe its
design and then to study the technological properties of its parts.
Translated into terms of our present problem: we must first learn the
properties of single crystals, in particular the laws of their plasticity;
then we may proceed to a study of polycrystalline metals with more
chances of succeeding than hitherto.
E. Orowan, Trans. A I M E, 131, 412 (1938).
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