Potential application of acoustic emission technique for weld structure
integrity monitoring under dynamic loading
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Abstract

Acoustic Emission (AE) has emerged as potential assessment technique for structural
health monitoring and integrity inspection in nuclear components and weld structures
during in service conditions. As in the case of nuclear fusion reactor components like
vacuum vessel, magnets, support structures comprising of extensive fabricated weld
joints. The operational and long term reliable performance is important for these
expensive and complex structures. The present paper gives the experimental results of
Acoustic Emission monitoring technique applied to welded specimens made out of AISI
SS 316L steel, under dynamic stress conditions roughly simulating the pre failure
conditions in the welded structures. This is a preliminary step towards application of
similar techniques in the structural health monitoring of reactor components under actual
operational conditions with the prevailing thermo mechanical stresses. The weld samples
are fabricated by deliberately implanting different types of defects like porosity, slag and
inclusions in the welded zone. These samples are subjected to dynamic loading precisely
converging on the welded zone, with the help of a specially fabricated mechanical jig
with a load cell. AE parameters like the no. of counts, energy, amplitude, frequencies are
monitored during loading of the samples (until the physical appearance of failure) and it
is observed that samples with defective welds gave distinctly higher yield of AE
signals/parameters compared to sample without defects.
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