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Characterization of Stress Corrosion Cracking at the Welded
Region of High Strength Steel using Acoustic Emission Method
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Abstract This study is to evaluate the characteristics of SCC at the welded region of high strength steel using
acoustic emission{AE) method. Specimens were loaded by a slow strain rate method in synthetic seawater and
the damage process was monitored simultaneously by AE method. Corrosive environment was controlled using
the potentiostat, in which -0.8 V and -1.1 V were applied to the specimens. In the case of one-pass weldment
subjected to -0.8 V, much more AE counts were detected compared with the PWHT specimen. It was verified
through the cumulative counts that coalescence of micro cracks and cracks for the one pass weldment with
0.8 V were mostly detected. In case of the one pass weldment subjected to -1.1 V, time to failure became
shorter and AE counts were produced considerably as compared with that of the two pass weldment. It was
shown that AE counts and range of AE amplitude have close relations with the number and size as well as
width of the cracks which were formed during the SCC.

Keywords: weldment, PWHT specimen, SCC, AE counts, amplitude, one pass weld, two pass weld, cracks,
time to failure
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Table 1 Chemical composition and mechanical properties

(a) Chemical compositions (Wt.%)

C Si | Mn P

S‘Ni Cr

L0,16 0551135 0.03 \ 0.04\ 06 | 04 \ 03 ‘0.15\

(b) Mechanical properties

(MPa) (MPa) (%)
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Table 2 Welding conditions
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Fig. 1 Dimensions and configurations of the

specimen for corrosion damage and AE tests
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Table 3 Chemical compositions of synthetic seawater

( Contents Quantity(g) Contents Quantity(g)
NaCl 24534 NaHCOs 2.01
MgClLEH0 11111 KBr 1,01
NapSO4 40.94 Sr6H:0 042
CaCl 11.58 HBOs 0.27
KCI 6.95 NaF 0.03
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