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A study on the effects of pulse waveform on welding phenomena

in plasma pulse welding
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Fig. 1 Experimental set up for plasma arc

welding
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Table 1 Welding condition for experiments
Ip 110A

Current s T0A

Pulse frequency 2,5, 6,7, 10Hz

Electrode tip dia. 3mm

Standoff imm

Setback 2mm

Cu insert dia. 2.3

Welding speed 40cpm

Orifice gas flow rate 0.4L/min (Ar)

Shield gas flow rate 10L/min (Ar)
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Waveform

Froquency

Fig.2 Comparison of waveform by pulse
frequency

Fig. 3 Comparison of bead appearance by
pulse frequency
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Fig. 4 The effects of pulse frequency on bead
width and heat input
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Fig. 5 The effects of pulse frequency on
coefficient of variation and ripple pitch for
bead width
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Fig. 6 Uniformity of penetration in longitudinal
macro section by pulse frequency
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Fig. 7 The effects of pulse frequency on
coefficient of variation for penetration
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Welding waveform

Sup- Sdown

Fig. 8 Comparison of waveform by Sup, Sdown
(6Hz)
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Fig. 9 Comparison of bead appearance by Sy,
Sdown (6HZ)

42 220

=3 Baad width e
Hoat i

E4~° | Loz teatinput {20 E
g- -
38 } 4 200 g
. it
338 | 1190 8
o x

34 180

Sup, Sdown  Sup, Sdown Sup, Sdown
1.2Alms 2A4AIms 100A/ms

Fig. 10 The effect of Sup, Sdaown on bead width
and heat input (6Hz)
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Fig. 11 Uniformity of penetration in
longitudinal macro section by Sup, Sdown (6Hz)
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Fig. 12 The effect of Sup, Sdown on coefficient
of variation for bead width and penetration
(6Hz)
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