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The Evaluation of Mixed Welded SM 490A Steel by Acoustic Emission (2)

Zhang-Kyu Rhee*, Chang-Ki Woo', Bong-Gag Kim", Joung-Hwi Yoon", Seung-Hyeon In"™

{ Abstract ll

The object of this study is to investigate the effect of compounded welding by using an acoustic emission
(AE) signals and doing a source location for weld heat affected zone (HAZ) through tensile testing. This
study was carried out a SM 490A high tension steel for electronic shielded 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. These history plots are displays showing the

chronological course of the test. Also, source location gi

ives the X- and Y-coordinates of the AE source.

Key Words : Acoustic Emission(&3%%), Source Location($] X ¥73), Heat Affected Zone(d g %+), Arc Welding
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Fig.1 Specimen size and welding method (unit:mm)

200
I

Table 1 Chemical composition and mechanical properties
of SM 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

212 Ay} AL 83 ¥

(1) A79Bola gy £H%

AN EagHA AR FHE RHor AR
H712 AW-30019, £H 82 dANA 713 Hol A
L5= A&id E431602 £7% IA7)E 432x
350mmo] 2, A& AgL o, £7 A &A
of B& A AFol oo AMEA 300~350T= 30
E~INAE d2A 7 F A8t Table 28 &
Ao A AME3 AFiA £ EY 5 24
1AA gt

Table 2 Chemical compositon 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
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Table 3 Chemical compositon and mechanical properties
of flux cored wire (wt.%)

C Si { Mn [ P S Cu [ C | Ni

0.50- 0.30- | 0.45- | 0.05-
<0.12|<0.90 1.60 <0.03 | <0.03 060 | 0.75 | 0.70

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

>392 >490 >20
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Table 4 Welding electric current of tungsten rod

Metal nozzle
(unit:1/16”)

Electric | Tungsten

Ar gas
current rod &

ACHF | diameter | cfh Ipm
10~60 1.0 8~15| 4~8 4 6
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Fig.2 Process method of specimen (unit:mm)
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Fig.3 Geometry of test specimen (unit:mm)
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Fig.4 Schematic block diagram of Spartan 2000 system
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Table 5 Experimental condition

Threshold Gain PDT HDT HLT
(dB) (dB) | (psec) | (usec) | (psec)
Fixed, 40/45 20 300 600 1,000

Parametric sample time Time driven data set
(msec) (msec)
100 1,000
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Fig.5 Results of detected AE signals (SMAW+SMAW)
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Fig.6 Results of detected AE signals (CO:+COy)
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Fig.7 Results of detected AE signals (TIG+TIG)
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Fig.10 Results of detected AE signals (TIG+SMAW)
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Fig.11 Results of detected AE signals (CO+TIG)
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