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Abstract

The conventional SCC(stress corrosion cracking) test methods have much difficulty in evaluating the SCC
behaviors of the localized zone like HAZ, bond line and weld metal because of the specimen size. Accordingly,
the purpose of this paper is to develop the new SCC test method of the welded zone by evaluating the
SCC susceptibility on parent metal and various microstructures of the welded zone by SP(small punch) test
method using miniaturized small specimen and SSRT(slow strain rate test) method(SP-SSRT). Besides, this
study is to verify the efficiency of the SP-SSRT results through AE(acoustic emission) test which is a useful
technique to monitor the microfracture processes of the material. From the results of SCC susceptibility,
SEM observation and AE test, it can be concluded that the SP-SSRT test using miniaturized small specimen(10
mm X 10mm X 0.5mm) will be a good test method to evaluate the SCC susceptibility on the local zone such

as the welded zone.
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Table 1 Chemical composition and mechanical properties of steel used

Chemical composition{wt.% )

Steel C Si Mn P S Cu Ni Cr Mo
HT80 0.11 0.2 0.7 0.003 0.003 0.2 0.7 0.48 0.39
Mechanical properties
Steel Yield strength(MPa) Tensile’ strength(MPa) Elongation (% )
HT 80 794 834 30

Table 2 Welding conditions

Steel Heat input Preheating Current Voltage Welding speed Flux
(kD) () (» V) (cm/min)
HT80 30 150 550 30 33 KB-80C
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Fig. 3 Schematic illustration of experimental equipments for SP-SSRT
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a) Parent metal

b) Bond line

¢) Weld metal

(A) Air (B) pH 82

Fig. 8 SEM macrofractographs in HT80 steel-weld joint
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a) Parent metal

c) Weld metal
(A) Air (B) pH 82

Fig. 9 SEM microfractographs in HT80 steel-weld joint
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Table 3 The SP-SSRT & AE test results for HT80 steel-weld joint in SSW-pH82

YAE Avg. Amplitude [YAE Avg Ampitude]*feqs | (3. AE Avg Amplitude /TTF
Structure B TTF(hr) (dB) (4B) (B/he)
Parent metal 0.70 772 105 15 013
(pearlite)
Bond fine 030 44 68 % 018
(martensite + bainite)
Weld metal 078 833 147 16 015
(ferrite) ]
* g4 - equivalent fracture strain in corrosive environment
* TTF : time to failure(hr.)
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