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Fig. 1 Diagram of welding experiment system
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Table 1 Pulsed TIG welding parameters
LR WEEMA  JEERR At o
5 flkHz I,/ A I/ A (%) I/ A
1 0 150 — — 150
2 1 212 10 50 150
3 2 212 10 50 150
4 3 212 10 50 150
5 4 212 10 50 150
6 5 212 10 50 150
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Table 2 Direct current added pulsed TIG welding

parameters
ok i 25 B SRR
F5 g WA H(H sk
fkHz /A L/A oowy ! /A IelA
7 0 100 — — 50 150
8 1 141 7 50 50 150
9 2 141 7 50 50 150
10 3 141 7 50 50 150
11 4 141 7 50 50 150
12 5 141 7 50 50 150
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Fig. 2 TIG arc shape image with direct current. (a) raw
image; (b) enhanced image and dimensional
calibration and measurement
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Fig. 3 Arc shape with different pulse frequency
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Fig. 4 Arc current and voltage waveform with different pulse frequency and DC-added pulsed current waveform. (a)
voltage/current waveform with 10 Hz; (b) direct current waveform; (c) voltage/current waveform with 1 000 Hz;
(d) pulsed current waveform with 10 Hz; (e) voltage/current waveform with 5 000 Hz; (f) current waveform of
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Fig. 5 Correlation of weld penetration with pulse
frequency
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Fig. 6 Direct current added arc shape with different
pulse frequency
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Fig. 7 Variation of arc diameter with pulse frequency
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Fig. 8 Average temperature of weld pool surface
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Fig. 9 Cross-section of weld bead
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Fig. 10 Max temperature of back-side weld pool.(a)
back-side temperature distribution of weld pool
of the 6th experiment; (b) back-side tempe-
rature distribution of weld pool of the 12th
experiment; (c) back-side max temperature
curve of weld pool with different frequency
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Fig. 11 Weld penetration with different frequency
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Fig. 12 Weld bead formation of pulse TIG added DC.
(a) weld bead shape; (b) cross-section of weld
bead
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