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Precision manufacturing process monitoring with acoustic emission
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3. Sources for AE in precision manufacturing

Machinists have long used audible feedback during
machining as a means of monitoring the cutting process,
with skilled machinists able to judge even minute
variation in tool wear and surface finish simply by
listening to the machining process. The unique sound
given by metals during plastic deformation is nothing
new, with the unique ‘tin cry’ sound given by tin being
plastically deformed as a common one. The above
examples all share the common trait of the generation
of elastic stress waves within a medium due to plastic
deformation. The term acoustic emission typically refers
to elastic wave propagation in the ultrasonic frequency
range (~20-2000 kHz). Unlike ultrasonic non-destructive
techniques (NDT), which are a means of active scanning
(ie. generation, transmission, and collection of signal),
acoustic emission is mostly a passive means of scanning,
much akin to holding a microphone or other sensor and
‘listening’ for various phenomena.
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