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Abstract In this study, the effect of varying the mixture gas during FCA welding was studied for an Atos 60 test
piece. To examine the characteristics of welding, the weldability of the material was checked before welding and
online monitoring was performed to examine the mechanical properties after welding. The mixture Ar 80% + CO;
20% at low speed gave very elegant beads with very little spatter. 100% CO, gave rise to high spatter generation.
For Ar 80% + CO; 20%, the low current region due to the normal short circuits created spatter, which was more
than double for 100% CO.. This peak distribution occurred due to the instability of the arc. The tensile test result
for Ar 80% + COz 20%, Ar 90%+ CO, 10% and CO; 100% at 511MPa, 507MPa, and 469MPa showed that the
yield strength was improved by 8.1 and 8.9% for 80%+ CO; 20% and Ar 90%+ CO, 10%, respectively, compared
to 100% COs. The tensile test result at 622MPa, 609MPa, and 581MPa showed that the yield strength was improved
by 7.0% for both the mixture gas compared to 100% CO,.
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[Table 1] Chemical compositions of Materials and
welding wire

Material C Si Mn P S Nb

Atos60 = < < < < <

(wt.%) 02 0.40 1.50 0.03 0.03 0.05
welding < < < < < <
wire 0.05 0.40 1.30 0.016 0.011 0.9

[Table 2] Mechanical Properties of base metal and
welding wire

. Tensile .
Material Yleld(l\zt;r;ngth Strength Elor(]og/a;tlon
(MPa) ’
Atos 60 =400 =600 =20
welding =568 =620 =28
wire
[Table 3] Welding parameters
Method FCAW
Welding position Flat
1 pass 150 A
Welding Current 2 pass 175 A
3 pass
Welding Voltage 20V
1 S
Welding Speed 5 pa: 18
(cm/min) DAt
3 pass
1 pass 10000
He(a;cﬁg)ut 2 pass 11667
! 3 pass 11667
Arc length 10 mm
D CO2 100%
Shielding gas @ Ar 80% + CO2 20%
@ Ar 90% + CO2 10%
Gas flow rate 5
(¢ /min)
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[Fig. 1] schematic diagram of welding monitoring
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[Fig. 2] The specimen of tensile strength

(b) Ar 909+CO2 10%

(c) CO2 100%

[Fig. 3] The weld bead with conditions
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[Fig. 4] Definition of deposition preventive current
(DPC)
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[Table 4] result of short circuit arc welding

weld seam cirsclllggng Shm(lz/};aﬁo
(n/sec) ’
1Pass 194 4.15
CO2 100% 2Pass 16.0 344
3Pass 163 350
1Pass 132 212
3529% o OPass 104 146
3Pass 105 146
1Pass 14.1 25
AOBZSO;’SVZ OPass 120 20
3Pass 119 198

(a) CO2 100%

(b) Ar 90% + CO2 10%

(c) Ar 80% + CO2 20%
[Fig. 5] Waveform
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[Fig. 6] Tensile test results of protective gas
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