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Abstract
Automatic Detection of Fractures during Tensile
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Abstract: The detection of structure-borne sound can be used to monitor the structural health of
solid structures and machine parts. One way to achieve such an implementation is to place
vibroacoustic sensors in contact with the structure. The sensors will typically generate an electric
signal in response to the acoustic emissions caused by specific events, such as fractures in the
structure. In this paper, vibroacoustic sensors were used to detect structure-borne sound during
static tensile testing of metallic samples until complete fracture. The samples used were sections of
longitudinal beams made of 5700 MC steel. Two different types of piezoelectric sensors were used:
PVDF film sensors glued to the sample, and ceramic sensors attached to the sample with a magnet
adapter. The bandwidth of the signals was expected from previous studies to be of up to 2 MHz.
Simultaneously, force and displacement were measured at the testing machine. An algorithm was
written to process the data acquired from the piezo elements and automatically detect relevant
events via a simple comparison with a pre-defined voltage threshold to detect signals above the
background noise level. The comparison of the detected events with the force measurements from the
tensile test showed a very strong correlation between actual fractures (both the initial fracture and its
posterior propagation) and the automatic classification carried out by the algorithm. Thus, the
vibroacoustic sensor could with little calibration substitute the other standard measurement systems.
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