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Effect of Shielding Gases on the Weldability of
High Efficient GMAW Process
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Abstract

The possibility of new GMAW process using economic shielding gases including CO» gas was
investigated on the effect of shielding gas on weldabilty. In the optimum welding condition using
600A power source, FCAW process showed low deposition rate, 114 g/min at 300A, but new GMAW
using other mixed shielding gases exhibited high deposition rate, 208— 224 g/min at 450A.

TIME gas, Ar+CO: gas and Ar+CO:+0O: gas as a shielding gas were able to be used to the
very high welding current(450A), moreover TIME gas and Ar+ CO: gas showed the highest arc
stability among shielding gases studied in this experiments. The weld penetration was performed
by axial spray transfer mode of weld droplet.

On the basis of workability, weldability and economic point of view, Ar mixture(80%Ar + 20%CO.)
gas was recommended as a shielding gas for the development and application of new GMAW process.
This shielding gas showed the low spatter, good weld quality, stable arc and low cost at the region
of high welding current.
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Table 1 Gas mixture of shielding gas used in
GMAW process

Gas Component (vol.%)
Ar He CO, 0,

No. | Shielding gas

1 CO, - — 100 -
2 Ar+COQO, Bal. — 20 -
3 Ar+CO,+ 0, Bal. — 5.2 2
4 |Ar+He+C0,+0,| Bal. | 265 83 | 0.52

ZF 7h2ol i 8548 AL T4 22me] AH
32 Z Ao Bead on plate® £g3ton, &3+
= 8 2 EHFe 602 59 £4% T 2439
th Ao HEH Stick-out(A&3sAE Contact
Tip-to-Workpiece Distance)& 27 mmo] 1t}

2.4 7|48 43

BEsbne] 42 7AR 4de g3 1w 9

129

& 71&9 FCAW 7|¥% H37l28 WAzl
GMAW 71’8 & o] 8-3lo] Table 29 & £4z4
o8 &4 4¥S F£YsAD. ol BHA A A}
£8 A= MFAAY AH3Zolgom YA
I HZWHL Fig 19 JeRG Q)

&5 71AA AHo uAe HEvtrg)
FEgE 7 Esm A3 All Weld Metal 1138 < 3}
o JAFAE, FEAANEH A=AE & F389
S35 MAH HEAL gt FAANE S

o

A J
30 mm
A
v

) 4
30 mm
A
v

6 mm

(b) GMAW
Fig. 1 Typical Joint design and weld fill procedure

Table 2 Welding condition of GMAW and FCAW with shielding gases

. . Lo Number of Ave, Ave.
Weldin, Weldin Shieldin. Current Voltage
Procesf B/M Wire g Gas g Layers u( A) (V)g Weld Speed | Heat Input
Passes (ecm/min) | (KJ/cm)
Ar(80%) 1Pass : 220A
GMAW E?fgi)c +C0,(20%) 8Pass 2Pass-final 30~42 375 28
’ Ar+CO0,+0, . 450A
AH32 E G 1Pass : 220A
GMAW | (300 R70S- Ar+He+C0,+0, 2Pass-final 26~42 445 26
(1.20) 8Pass )
. 450A
E7IT-1 1Pass © 220A
FCaw (1.2¢) €O, 19Pass 2Pass-_f inal 25~32 39 13
1 280A
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Table 3 Chemical composition and mechanical properties of base metal(B/M) and deposited weld metal( W/M)

of wires.
Chemical Composition (wt%) Mechanical Properties
C Si M P S ¥S | UTS EL(%) IIEHIE:;;
1 n 3 1 N0
{(kg/mm) | (kg/mn') (J at—29%)

B/M AH32 0.18 0.40 1.40 0.012 0.016 40 53 30 120

Solid |ER70S—G(W/M) | 0.11 0.55 1.31 0.014 0.011 50 57 29 110

wire ER70s—6(W/M) | 0.08 0.50 1.05 0.013 0.010 46 56 30 130

FCW |E71T—1(W/M) 0.05 0.45 1.35 0.013 0.009 52 58 30 110
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Table 4 Effect of welding current on transfer mode with shielding gases
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Table 5 Maximum welding currents of practical welding with shielding gases at 600A Power source

Shielding Gas Applicable current range by manual welding (Amp) Dep(():/t::ir;)Rate
Ar+He+CO,+0O, ~ 450 Amp 224
Ar+CO,+ 0, ~ 450 Amp 220
Ar+CO, ~ 450 Amp 214
o, ~ 300 Amp 114
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Fig. 13 Optical micrographs of columnar and grain refined region in weldment with shielding gases
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