


The opening and closing of both microscopic
and macroscopic cracks has been observed experi-
mentally. Figure 6 shows the change in contact
area of a macrocrack as a function of the applied
stress. Microcracks, as shown in Fig. 4, will
behave similarly and thus are thought to be a
potential source for acoustic harmonic generation.

The conclusion of the present work is summar-
ized in Fig. 7. After having generated strong and
clean surface waves and Fourier analyzed the
received signal, we have observed that the
second harmonic decreases roughly by about 20%
per ksi stress. Thus the sensitivity of this
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effect is one to two orders of magnitude larger
than that of another acoustic technique, which uses
the change of sound velocity as a stress indicator.

Harmonic generation also seems to be a very
promising tool to detect microcracks as developed
during fatigue. The nonlinearities occurring
during opening and closing of microcracks have
been considered by Richardson recently. The
present results indicate that microcracks as little
as 15 ym long (or about 0.5 mils) can be detected
by harmonic generation if the density is high
enough.
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