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Abstract

The spatter generation rate of GMA welding with CO. gas shielding was measured with the
change of welding conditions such as wire feeding rate and welding voltage and then the results
were analized with the accompanying changes in metal transfer mode and in bead geometry.
The spatter generation rate (SGR) was relatively low not only with the short circuit transfer but
with the truely globular transfer mode. However, the SGR resulted with the mixed mode were
consistantly high. The resultant wave patten of mixed mode was due to the coexistance of short-
circuit and globular transfer and characterized by the frequent appearance of instantaneous short
circuit. Considering the result of SGR and that of bead geometry, it could be concluded that
when the wire feeding rate (or welding current) was either low or high, the optimum bead
shape could be obtained along with the low spatter generation. However, in the middle range
of wire feeding rate, the optimum bead shape was only obtained in the mixed mode condition
resulting in the high spatter generation.
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Table 1. Chemical composition (wt. %) of welding wire

C Si Mn P N Cu Ti

not

0.07 ] 0.78 | 1.37 |10.014|0.009| 0.26

detected
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Table 2. Welding condition

WFR* | CTWD** [Travel speed | Voltage range
(m/min) (mm) (mm/min) V)
2.0 14 250 14.7~20.0
3.6 14 250 16.6~23.4
5.5 14 250 19.4~27.3
9.0 16 300 23.7~33.9
12.0 20 300 26.0~38.4
14.0 20 300 30.5~36.1

* WFR : Wire feeding rate _
** CTWD : Contact tube to work distance
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Fig. 1 Typical arc voltage and current variations of
thress different transfer modes : (a) short
circuit, (b) globular and (c) transitional
mode.
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Fig. 2 Metal transfer mode map.
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Fig. 4 Spatter generation rate as a function of welding
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Fig. 6 Spatter generation rate as a function of
welding voltage in the condition of mixed
transfer (WFR=9. 0 and 12. Om/min)
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Fig. 7 Typical wave pattern showing the frequent
appearance of instantaneous shot circuit in
the transitional transfer mode.
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Fig. 10 The effect of welding voltage on bead
convexity and penerration depth.

Fig. 9 Cross-section of weld beads made with different welding voltages of (a) 28.1V, (b) 33.5V, (c) 38.4V
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