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Study on Characteristics of SCC and AE Signals for
Weld HAZ of HT-60 Steel
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Abstract In order to characterize the microscopic fracture behaviour of the weldment during stress corrosion cracking(SCC)
phenomena, SCC and acoustic emission(AE) tests were carried out simultaneously and the correlation between mechanical
parameters obtained from SCC and AE tests was investigated. In the case of base metal, much more AE events were
produced at -05V than at -08V because of the dissolution mechanism before the maximum load Regardless of the applied
voltages to the specimens, however, AE events decreased after the maximum load. In the case of weldment, lots of AE
events with larger amplitude range(40~100dB) were produced because of the singularities of weld HAZ in comparison to the
base metal and post-weld heat-treated (PWHT) specimens. Numerous and larger cracks for the weldment were observed
on the fractured surfaces by SEM examination. From these results, it was concluded that SCC for the weldment appeared
most severely in synthetic seawater. Weld HAZ was softened by PWHT which also contributed to the reduced susceptibility
to corrosive environment in comparison to the weldment.

Keywords: stress corrosion cracking, acoustic emission, strain rate, potential value,- AE events, weldment, post-weld heat
treatment, softening
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Table 1 Chemical composition and mechanical properties
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{b) Mechanical properties
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Fig. 1 Extraction of specimen from the welded block

and dmensions for SCC and AE tests
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Fig. 2 Microstructure of HAZ for the weldment
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Fig. 3 Distribution of hardness for the weldment and
PWHT specimens
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Table 3 Chemical compositions of synthetic seawater

(in 10 fiter water)

Compositions| Quantity(@) | Compositions | Quantity(g)
NaCl 24534 NaHCOs 201
MgCl6H0 i KBr 1.01
NazS04 4094 Sr6H:0 0.42
CaClz 11.58 HaBO3 027
KCl 6.95 NaF 0.03
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Fig. 4 Schematic diagram of SCC and AE test apparatus
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Fig. 5 Relationship between potential and current
density for the weldment, PWHT and parent
in synthetic seawater
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Fig. 6 Relationship between load-time and AE
counts-time for the parent at the applied
voltage of -0.5V and -0.8V
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(b) PWHT specimen

Fig. 11 Fractured parts of the weldment and PWHT
specimens
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