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Abstract

The effects of welding conditions of gas metal arc welding on the elements loss of solid wire,
oxygen content and impact toughness of weld metals were studied. Deoxidizing elements loss
was increased with increase of arc voltage in both short-circuit transfer mode and globular
transfer mode. It is believed that increase of arc voltage results in increase of reaction time
between elements in the droplet and surrounding gas at the end of wire and in the arc column.
Based on the thermodynamic equilibrium model, the oxygen content of weld metal can be
predicted with the content of silicon and manganese as following: (%0) = K ({%Si) (% Mn)) **,
K = -15518/T+6.01. The equilibrium temperature was dependent on shielding gas, and it was
1870°C for CO, gas and 1800°C for 20%CO,-80%Ar gas. The oxygen content of weld metal which
shows maximum impact toughness was varied with deoxidizing alloy system of wires, 0.041 wt%
for Si-Mn type wire and 0. 026 wt% for Si-Mn-Ti type wire,
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Table 1. Chemical composition of solid wires used (wt-%)

C Si Mn P S Ti Mo Cu
1 0.07 0.86 2.09 0.012 0.015 0.13 0.32 0. 20
2 0.04 0.88 2.02 0.012 0. 009 0.14 0.31 0.17
3 0.06 0.74 1.80 0.013 0.010 0.14 0.30 0.17
4 0.09 0.59 1.13 0.011 0. 008 0.14 - 0.16
5 0.06 0.79 1.42 0. 009 0.013 0.19 - 0.22
6 0.08 0.62 1.08 0.011 0. 008 - - 0.29
7 0.08 0. 84 1.47 0. 009 0.016 - - 0.13
8 0.08 0.76 1.36 0.010 0. 009 - - 0.21
9 0.09 0.46 0.91 0.011 0. 008 - - 0.23

137

Journal of KWS, Vol. 16, No. 2, April, 1998



GMASR oA slolo} Bdelh &4 &

o AZsgoh

LHFTEoA Ak} A ABAL Si-
MnARYA 6~9¥ ololo]E AL&-3dle] 100%CO.9
20%C0,80%Ar E317101M £H% 12 JF 9
29 BHFE HES FA M3 2ARIAT
ojn] SHZFAL 180A-22V-30cm/minZ LA 3}HA
AT £HFE Ao ©E 27494 W
T AR St 2N S WARsY 8He F
LHFE FYE V-notchE 7FEst 0°Coll A
Charpy $4A 8¢ B3t F3int

SHFE AAFE &0l F e
Si, Mn, Ti Sl 943& ¢4 "t g2bA Si-Mn-
TiAl ¢helofdl 19 9lo]o & AL&-3hed o] 3 &t
A2t &¥xA (eraAGH £3AR/) o wet
o]@ A A3 =R & AH R} Fig. 137 29] £3
AFZ 180A9) 300AZ Ztzt LAEA & AS, of
A WE GAALEY £AES YN
th 83 HF/AY SHFAE o83l 74 &4
AT £3old el g =A13 A3} 180A2) A
$ ol a8, 300A9] A 4ol S el
ot oA RiEubel o] 180AY ZA$ Sivb
20~50 wt% (013} AE-& B5F wt%), Mno| 35~
50%. Tiol 82~88%2] tah&AE, 300A8] ¥
Si7} 31~55%, Mno) 35~53%, Tio) 84~88% ¢

100

]
80 a 2
é 60
'3
0
-] [
£ a0l °
@
E [
ﬁ * ® Si
204 o Mn
a Ti
0 — y y
26 28 30 32 34

Arc voltage (V)

Fig. 1 Variation of element loss with arc voltage
(welding current: 1804).
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Fig. 2 Variation of element loss with arc voltage
(welding current: 3004).
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