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Detection of acoustic emission (AE), which is defined as transient elastic waves
within a material caused by the rapid release of a strain is essential for applications in in-situ and
nondestructive monitoring of various conditions in materials. The objective of this research is to
develop a digital AE sensor composed of an array of piezoresistive cantilevers having different resonant
frequencies for dividing AE signals into each frequency domain and characterizing the signals. This
research reports fabrication of an array of Si cantilevers and integratation of piezoresistive elements
based on a silicon-on-insulator substrate for the digital detection of AE waves.

It is expected for this brand new digitalis AE sensor to be useful for applications of in-situ and
nondestructive measurement of material conditions such as monitoring of plastic deformation of various

materials which are used as car components or estimation of remaining life time of bearing in CNC machine
tools etc.
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