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An Experimental Study on the Characteristics of Residual Stresses
in Welds of SM570-TMC Steels
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ABSTRACT Bridge constructed recently is preferred to have a long span and a simple structure detail
considering not only functions as bridge but scenic beauty, maintenance, construction term and life cycle
cost, etc. Therefore, it demands a high quality steel like a thick plate steel and a high performance steel. A
TMCP steel produced by themo-mechanical control process is now spotlighted due to the weldability for
less carbon equivalent. It improved at strength and toughness in microstructure. Resently the SM570-TMC
steel, a high strength TMCP steel whose tensile strength is 600MPa, is developed and applied to steel
structures. But, for the application of this steel to steel structures, it is necessary to elucidate not only the
material characteristics but also the mechanical characteristic of welded joint. In this paper, we investigated
the characteristics of residual stresses generated by welding of SM570-TMC steels through an experimental
study
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Table 1 Chemical compositions of the material
used (wt, %)

Mn P S

0.156 0.309 1.548 0.110 0.04

Table 2 Mechanical properties of the material

KWS 2005-Spring

used
Yield Stress |Ultimate Strength| Elongation
(MPa) (MPa) (%)
482 621 27
unit=mm
=600
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Fig. 1 Specimen configuration

Table 3 Welding process and Weld metal

Table 4 Mechanical properties of weld metal

used
gxzs FEH | A= ‘2";’;*_1%
(MPa) | (MPa) (%)
Supercored81
(1.20) 582 610 27

Table 5 Chemical compositions of weld metal
(wt, %)

$Hs& C Si

Supercored81
(1.29)

003 | 035 | 1.12 | 0.013 | 0.017

AEed ¥ 39 §44 7H9Ae WA A
el Fuie] BASY U A%H FIo) Uk B
B AAR Fol Al $HL AN ABL
Azsdoh. B2 233 LEE 200C €5 &3
& A8t 200Tols7t HAA stdth ABe
A F Avdez BRI 2487 99
AolAE HHsach AE AolAY AAe
Table 73} Zow 238 Aolxs A& Fig.
20] YEhiQAth 4% B IIPRIN BT
$99 542 BAEHY] A8 SPAWel line)
3 Aol ANE AFAN FAsA.

Table 6 Welding conditions

Current | Voltage [ Velocit
PASS | Ty | ) | (Time)
1 250 30 312
2 260 35 4'42"
Gausing
3 250 30 2'51"
4 280 35 4'06”

Table 7 Gage details

Base metal Welding Weld metal
process
SM570-TMC| FCAW S“D?ICZ";)‘”SI

Gage Type

Gage Factor

Gage length

Two-axis Strain
Gage

209+1.0%

1mm
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Fig. 3 Results
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