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Effect of Delay Time Control on the Spatter Generation in CO, Welding
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Abstract

For the last two decades, waveform control techniques have been successively developed and applied for the
inverter welding machines resulting in the substantial reduction of spatter generated in CO. welding. One of
the constituents commonly involved in those techniques is to delay the instant of current increase to some
extent after the initiation of short-circuiting. Although this technique has been known to be quite effective in
reducing the spatter generation through the suppression of instantaneous short circuiting, the delay time
necessary for minimum spatter has not been clearly understood. In this study, the control system for varying
the delay time was constructed so that the spatter generation rates could be measured over a wide range of
delay time, 0.29 - 2.0 msec. As a result of this study, it was demonstrated that spatter generation rate(SGR)
sharply decreased at delay time of 0.6 msec and longer accompanied with the change in characteristics of
short circuit mode from the instantaneous short-circuiting(ISC) dominant to normal short-circuiting(NSC)
dominent. Another feature that have been found in current waveforms of over 0.6msec was the creation of
current pulse right after the arc reignition stage. Because of this current pulses weld pool oscillated in wave-
like fashion and it looks like to play an important role in developing short circuiting between electrode and
weld pool.
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Table 1 Chemical composition(wt. %) of welding

wire.
c Si | Mn | P s Cu
0.07 | 0.78 | 1.37 | 0.014 | 0.009 | 0.26
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Table 2 Welding voltage and current varied with

delay time.

Delay time{msec) | Voltage(V) Current(A)
0.29 242 196
0.45 23.9 195
0.60 21.3 199
0.75 21.4 195
0.90 21.1 199
1.06 21.5 191
1.20 21.9 181
1.60 21.4 186
2.00 21.2 186

(msec)

Fig. 1 Spatter generation by instantaneous short circuit (ISC)
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Fig. 2 Block diagram of electric circuit for controlling delay time
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Fig. 3 Typical voltage of current waveforms of
short circuiting transfer mode.
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Fig. 4 Voltage and current waveforms for the delay
time of 0.29msec
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Fig. 5 Voltage and current waveforms for the delay
time of 0.8msec.
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Fig. 6 Wide range waveforms with different delay
times.
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Fig. 11 High speed photos of short circuiting transfer mode
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