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A Study on the Monitoring of Pressure Vessel Safety
during Hydrotest by Acoustic Emission
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Abstract The behaviour of pressure vessel made of SS4l steel was investigated during hydrotest. AE
tests were carried out for the vessels in as-manufactured, V-notched and weldcracked state using mic-
rocomputer-based AE instrumentation. The following results were obtained: 1) In the case of source
location using cylindrical program, to minimize the error of source location, the difference of max. Del-
ta Tvalues measured from each sensor should be kept as small as possible.2) When crack grew, AE
event rate increased continuously but AE event from the inclusions occurred intermittently, so by an-
alyzing event rate,the source of AE could be derived. 3) From the spot welding part of supporter, many
events with low energy occurred independent of Kaiser effect, which could be confirmed by analyzing
energy parameter. 4) The b-value from the tensile specimen of was lower than that from normal
specimen and the b-value from crack propagation was lower than that from deformation, so by anal-
yzing peak amplitude distribution, the source mechanism could be derived from the b-value.
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Table 1 Mechanical property and chemical composition of SS41 steel

Tensile strength

Yield strength Elongation

Mechanical kg / mm? kg / mm? %
properties 43.4 28.3 34,1
Chemical C Si Mn P S
(wt %) 0.15 0.23 0.68 0.012 0. 002
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Table 2 Sensor array for source location.
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