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Abstract

Tandem GMAW is one of the high performance welding process and used in many industries to
increase the productivity. An evaluation is presented of the mechanical properties and microstructural
characteristics of the Tandem GMAW and conventional Single GMAW welds in 30mm thickness 490MPa
grade steel by comparison method. Welding sequence and bead with and hight was kept, avoiding the
effect of the bead shape and welding sequence. Tension, bending, hardness and Charpy impact test results
of Tandem GMAW met the requirement of specification and showed similar distribution with conventional
Single GMAW. Volume fraction of ferrite phase in weld metal showed little difference between Tandem

GMAW and Single GMAW

Key Words :
ferrite

1. A =

b g o2 84 1N AHEE §3 PR
W BAAN 5 BAE 24 Wt ARe 98 I
A ATEE BAlole A 34 98 I 84
7IgEe] AT SHolxx itk dREA Aol
A 84 7 F ke W olF § WAL o83t
Ae @32 o1yl shololg AMgE WP £, A
7 o 399 slololg AR Y 8, T A9
Solo}g ol§ shtel §442F FASH: B shm
g o= g, dolA 4 BH skergela &

jinod

B

194

Productivity, Tandem GMAW, Mechanical properties, Microstructural charateristic, Acicular

e FAE EFS HolA ofA ste|lBYE S of
9] o]} Y F I|H o]PS o83 IH ofA &F
5ol Ao o5& Fo 1 88 &3 Z2 1 ALY
EFolgt A7z gt oH AFeAe PA7A A
HEoZl 1 88 848 F 2849 H84¢] =oa
ddEe gyl siavgola8ydS o8, Asak
Ao ARREHE 2400tond, 1200tong Zd|Z AH]
SHTEE &3 389 A S Hetaat s
ol {3l Zx §HFREC AQFE 490MPad
Al 3l 71E] AREEE AFHQ] Thamgolag
Aolet gut riamgolags]) WA € shw)

Journal of KWJS, Vol. 27, No. 2, April, 2009



}

2
>
i
K
o
)
o

R e o A e I e e B e B B e e 77

gola §3 B ol 0mm FAL AFBL A
& F A AP, 24 AW, AR FY AP
2o 71 JIAE AR ANES Sl A Ax
Fue nFsh, §AY A 23 BEE FI 4
S5 719 W 3R] nA 27 HIlE HES
2} g

B Ao AEEH I&HAE 2400ton, 1200ton
T2~ 2 AF Ao AREE S3TRE A KS
D 3515 SM 490YB(F4 30mmE AREsIoH
724 F&8R8AY 7148 24t 38 JuBs
Table 12} Table 291 22 Azlstd Yepfidlch AL
£ 87HE AWS 518 ER70S-6 dAEFFE9
SM 705 AH&stem™ &7kAle 71418 4219 3}
g AE-S Table 37 Table 491 AZlsle] YeRNS
o BH3ZkAE Ar 80%C0O, 20%E  AREsgon
7422 FES Bnl/minl & FF3HATh

SHAHE V& grooveE 60" 2 FE 7443 ojd

Table 1 Mechanical properties of base metal

Mechanical properties
Material Yield strength | Tensile strength | Elongation
(MPa) (MPa) (%)
SM490YB 3551 490~610 191

Table 2 Chemical composition of base metal

Chemical composition (wt. %)
Material
C Si Mn p S
SM490YB | 0200) | 05500 | 16000 | 0035 | 0035

Table 3 Mechanical properties of filler metal

Mechanical properties

Filler
metal Yield strength | Tensile strength | Elongation
(MPa) (MPa) (%)
SM-70 430 540 28

Table 4 Chemical composition of filler metal

} " 5
Filler Chemical composition (wt. %)

metal C Si Mn P S

SM-70 0.060 0410 1.100 0.012 0.011

Kihestic - BBt BB274 H29%, 20094 4H
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(b) Tandem GMAW

Fig. 1 Shapes of cross sections and welding process in
each weld specimen
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Table 5 Welding condition of each specimen

Table 6 Results of tension test

(b) Tandem GMAW
(M : master / S : slave)

Z2& AF(Acicuar ferrite)) PF(Primary ferrite),
FS(Ferrite with second phase)® &F3k] A3
RE2 Jerhe.
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Speed Heat Bead
Pass | Ampere | Volt (em | Input | hight Weld welding Yield Tensile Elongation
No. (A) V) Jmin) | (KJ/em) | (mm) mode specimen | strength(MPa) | strength(MPa) (%)
1 25 218 35 12.2 73 Pulse Single 3358 5027 %
2 311 30.7 30 191 125 Puls
0 * Tandem 3812 4969 %
3 316 306 26 22.3 163 Pulse
4 | 39 | 06 | 3 | %5 | 197 | Puise Requirement | 3%1 490~610 191
5 317 318 22 215 22.8 Pulse Criterion satisfaction satisfaction satisfaction
6 317 316 19 316 25.3 Pulse
7 323 314 18 338 21 Pulse Table 7 Results of bending test
8 323 314 17 3H.8 32.0 Pulse
3 3 welding specimen Test Crack criterion
(a) Single GMAW g Spec time | occurrence
Pass | Ampere | Volt Speed | Heat | Bead | 00 face bend 4 No satisfaction
(cm Input | hight Single
No. (A) V) /min) | (KJ/em) | (mm) mode side bend 4 No satisfaction
1 M 230 259 & 55 76 Pulse face bend 4 No satisfaction
- : Tandem
S 176 %2 41 Pulse side bend 4 No satisfaction
M 298 298 _ 9.2 Pulse
2 58 11.7
S 242 29.1 73 Pulse o Elolog. A
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Fig. 2 Position of hardness test
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Fig. 3 Result of hardness test in each specimen
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Fig. 4 Result of impact test in each specimen

Table 8 Average of impact energy in each specimen

Welding Single Tandem
process GMAW GMAW
Position of -
specimen Average of impact energy (J)
Weld Metal 2065 2185
Fusion Line 1751 197.0
2mm from
Fusion Line 1313 813
5mm from
Fusion Line 61 402
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