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Comparison and observation of heating phenomena by high speed camera and waveform
monitoring in spot welding with various power sources
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Fig. 1 Schematic diagram of electrode shape
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Fig. 2 Set up of high speed camera and
illumination
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Fig. 3 Waveform and captured picture of
heating - cooling by single phase AC
power source

Fig. 4 Waveform and captured picture of

heating - cooling by inverter AC power
source

Fig. 3¢} 45 @4 AC A7 Ad¥y AC #
Lol Ha AFd = 9—5%51 cooling time
o w YasEe d48 vebd 9333 capture
ApRolt), o] EF 1E Bh B4 B¢ AC &
Aol IHEH AC £3XYEY AT RS
& 4 AT

32 {A
DujE{glne

lo 4p
10
ro
H1
re
0H1
_EL
oo

Fig. 5& AFELH Al £FHE yAdA T4
3l Hot Zone Diameter?] F9& uvehis
XA o)t}

Hot zone diameter

|

DAl

Fig. 5 Definition of hot zone diameter
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(b) Capture pictures and hot zone dia.

Fig. 6 Waveforms and captured pictures
of single phase AC power source
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(b) Capture picture and hot zone dia.

Fig. 7 Waveform and capture picture of
inverter AC power source
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(b) Captured pictures and hot zone dia.
Fig. 8 Waveforms and captured pictures

of inverter DC power source

Table 1 Upper and lower penetration for

welding current in  inverter DC power
source (t 1.0)
Welding current, A 2500A | 3000A | 3500A

Upper penetration (<), mm | 0.53 0.64 0.67

Lower penetration (+), mm | 0.55 0.65 |. 0.67
Lower/Upper 1.038 1.025. | 1.000
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