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Abstract

Amount of spatter, welding conditions and welding costs were investigated for MAG welding. CO,,
Ar+18%CO: and Ar+8%O0. were used for shielding gases. As results, arc characteristics and ap
propriate range for welding were obtained. Amount of spatter in Ar+ 18%CO: gas welding was 20%
of that of CO: welding, and Ar+ 8%0: was 10% of that of CO: welding. Therefore by using Ar+ 18%CQO:
and Ar+8%O: gases, welding costs could be reduced compared with CO. welding due to avoiding

spatter.
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Fig. 1 classification of shielding gases (DIN 32 526)

Identifi- | Number Constituents in percent by volume Processes
cation of unre- | according to
Oxidizing Inert Reducing
Group number | constit- active |DIN 1910 Remarks
uents CO, 0, Ar He H, N, Part 4
R 1 1 - - - - 100 - WHG reducing
2 2 = - Balf)nce = 1to15 = %)G reducing
1 1 - - 100 - - - TIG, TP| inert
MIG
I — - _ - _
2 1 100 Root
3 2 - - Balance | 25 to 75 - - shielding
1 2 — | 1103 | Balnee} - -
M1 2 2 | 2tws | - |Bagcel — - -
3 2 | 6to1a| - |Balnee] - -
Balance slightly
1 2 15 to 25 ~ 1 - ~ ~ oxidizing
M2 3 | 5tois| 1103 | Balance] - - | macM
Balance
2 - 4t08 b)) - - -
1 2 26 to 40 - Balla)n ce - - - more pro-
M3 2 3 | 5t20]| 4106 | Balance| - - nounced
B ID oxidation
alance _
3 - 9 to 12 1 - -
C 1 1 100 - - - - - MAGC
_ _ Balance _ - reducing .
; 1 2 i) 1 to 30 Root | must be flared
2 2 - — - — 1 to 30 | Balance shielding gxcéedsz fg%tent
1) Argon may be partially replaced by He.
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Table 1. Chemical composition of SG2 wire(wt. %)
C Si Mn P S Cu

0.07-0.14

0.7-1.0 | 1.3-16 | _0.025 | _0.025 | _0.30

4. Mg 3
4.1 HF MAG SZA BXM |
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Fig 2. Working range of non-pulsed CO, arc welding
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Fig 5. Comparison of working range of pulsed MAG (Ar+ 18%CO,) welding with non-pulsed MAG welding
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Fig 6. Amount of spatter when shieding gases were
varied
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Table 1. Assumptions for the calculation
Items Value
Welding Job fillet weld-throat thickness 5 mm
Shielding gas Ar+18% CO, resp. CO,
Wire Feeding rate | 11 m,/ min
gas flow rate 15/ 'min
consumption for |wire(l. 2 mm) 1200g
1m Weld seam |shield gas - 301
arc time for 1 m |2 min.
weld seam
cleaning time for | mixed gas 2 0.5 min
1m weld seam | Carbondioxyde 2 min
(seam + nozzle)
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Table 2. Cost basis for calculation
Cost

Items
Labour costs and
secondary costs incl.
machinery costs
consumables costs
shielding gas costs
Ar-mixture
CO,

28.23 $/h (22,584 Won/hr)
2.35 $/kg (1,880 Won/hr)

470 $/m' (3,760 Won/m")
2.35 $/m' (1,880Won,m')
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SUW7EE 7HA (4738 1593 Ar 9F 250009, Ar
+18%CO; °F 22,300%, Ar+8%0. <F 23,800¢, CO.
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Table 3. Total welding costs for Im weld seam with different shielding gases

Amounts in Dollar/m
Irems Xlrliefs‘; aé 0, % Carbondioxyde %
labour costs (welder) 0.94 ( 752 Won) 53 0.94 ( 752Won) 39
cleaning costs 0.23 ( 184 Won) 13 0.94 ( 752Won) 39
consumable costs 0.47 { 376 Won) 26 047 ( 376Won) 19
shielding gas costs 0.14 ( 112 Won) 8 0.07 (_ 56Won) 3
Total costs 1.78 (1,424 Won) 100 2.42 (1,936Won) 100
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