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Evaluation of Acoustic Emission Signals Characteristics of Post Weld
Heat Treated Multi-Pass Weld Block for SA-516 Pressure Vesssel Steel
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Abstract In this study, evaluation of acoustic emission signals characteristics for the post weld heat treated
(PWHT) multi-pass weldment and weldment was dealt. Charpy standard specimens were taken from the lowest,
middle and highest regions of the weld block. Pre-crack was made using the repeated load. Four point bend and
AE tests were conducted simultaneously. Regardless of the specimens, AE signals were absent within elastic
region and produced in the process of plastic deformation. AE signals for all specimens were not emitted after
the maximum load. Value of signal strength for the all PWHT specimens was lower than that of the weldment.
Besides, relations of plastic deformation zone size and accumulated AE counts for the PWHT specimens were
more simple compared with the weldment. In case of the PWHT specimen, particles on the fractured surface
decreased prominently compared with the weldment due.to PWHT. From these results, it can be concluded that
PWHT was effective in reducing the AE sources for the weldment.

Keywords: Multi-Pass Weld, Post Weld Heat Treatment(PWHT), Acoustic Emission(AE), Crack Tip, Plastic
Deformation Zone Size, AE Signal Strength
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Table 1 Chemical compositions and  mechanical
properties in air (SA-516 steel)

(a) Chemical compositions

C Mn Si P S Ni
0.145 | 0.555 | 0.575 | 0.007 | 0.002 0.25
Cr Mo A% Ti Nb Cu
1.41 0.61 0.002 | 0.001 0.004 | 0.014

(b) Mechanical properties

Yield strength Tensile strength Elongation
(MPa) (MPa) (%)

354 562 30
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Fig. 1 Weld block and extraction locations of PWHT

specimens

Table 2 Chemical compositions

properties (wire)

and  mechanical

(@) Chemical compositions

C Mn Si P S Ni
0.08 0.65 0.58 | 0.010 | 0.010 0.12

Cr Mo A% Ti Nb Cu

1.3 0.45 - - - 0.20

(b) Mechanical properties

Yield strength Tensile strength Elongation
(MPa) (MPa) (%)
490 574 25.7
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Fig. 2 Dimensions of standard Charpy specimen (a) Lowest region (PWHT)
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Fig. 6 SEM photos of fractured surfaces for the
PWHT specimen(middle) and weldment
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