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A Study on the Acoustic Emission Characteristics of
Weld Heat Affected Zone in SWS 490A Steel(1)

Zhang-Kyu Rhee”, Chang-Ki Woo*, Sung-Oan Park ™,
Joung-Hwi Yoon™ ", Jin-Ho Cho™, Bong-Gag Kim™ ', Young-Duk Koo ™

r Abstract ]ﬁ

The object of this study is to investigate the effect of compounded welding through the AE(Acoustic Emission) characteristics
for weld HAZ(Heat Affected Zone) under the static tensile test. This study was carried out an SWS 490A, high tension
steel for electric shield metal arc welding(SMAW), CO; gas arc welding and TIG welding. Data displays are based on
the measured parameters of the AE signals, along with environmental variables such as time and load. The accumulated
AE event curve of HAZ definitely have the point of inflection subject to tensile test. The results of the tensile test of
HAZ come out electric shield arc welding > CO, gas arc welding > TIG welding in case of single welding, but generally
the tensile test of HAZ come out electric shield arc welding > TIG welding > CO, gas arc welding. These history plots
give us useful and powerful information to analyze the results of material evaluation testing,
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Fig. 1 Specimen size and welding method

Table 1 Chemical composition and mechanical properties
of SWS 490A(wt.%)

C Si Mn S P
0.086 0.065 1.29 0.018 0.004
Yield strength Tensile strength Elongation

(MPa) (MPa) ()
380 493 23
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Table 2 Chemical composition and mechanical properties
of E4316(wt.%)

C Si Mn 0 N H
0.08 0.46 0.78 0.031 0.009 | 0.0001
Yield strength Tensile strength Elongation

(MPa) (MPa) *%)
343 421 25

Table 3 Chemical composition and mechanical properties
of flux cored wire(wt.%)

C Si Mn P S Cu| O Ni
0.50- 0.30- | 0.45- | 0.05-
<0.12 | <090 1.60 <0.03 | <0.03 060! 075 | 070
Yield strength Tensile strength Elongation
(MPa) (MPa) (%)
>392 >490 >20
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Table 4 Welding electric current of tungsten rod

Electric | Tunesten Metal nozzle
current rfff Ar g (@it1/16 ") -
ACHF |diameter| cfh lpm HW-10 | HW-12
(&) | (mm) | (fhr) | (/min)

10~60| 10 | 8~15 | 4~8 4 6
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Fig. 5 Results of detected AE signals (SMAW+SMAW)
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