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Study of Electrode Life in Resistance Spot Welding on Aluminum Alloy
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ABSTRACT

Wearing mechanism of electrode on aluminum
spot welding was analyzed to increase weldability of
aluminum alloy sheets. The reduction of weldability
results from the local deformation of the electrode tip
and the reduction of the contact area, caused by
alloy-phase ( 0 phase: CuAl) which is formed
between the tip and the sheet, and MgO which is
pick upped from the sheet and deposited on the tip.
Therefor, to make the electrode life longer, heat at
the top of the tip should be controlled by increasing
the conductivity of the tip material. By the same way,
proper value ranges are set up on various conditions
for the aluminum spot welding.
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Table 1 Result of screening on electrode life
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Table2 Electrode specification

Hardness (HV) |Electric conduc
~tivity( %IACS)
125 63.6
EC const./ 98 63.6
Hardness change 153 63.3
138 62.1
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rdness const.
114 56.9
EC charge 122 60.0
=
£
L)
H
2
]
a 21KkA
= Weld
2 Current
Up Slope f1|,
30 4 50
Squeeze time lygig Hold time
time
Time(Hz)

Fig.1 Schematic representation of welding cycle
in consecutive welding test
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Fig.2 Comparison of measuring current and
voltage between each face from upper
electrode to under electrode
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Table 3 Comparison of heat ratio in each phase
between Al, SP, GA

Cross section of under electorode

AL SP GA
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Fig.5 Cross section of electrode surface under_electrode| 45k 39%
after 1000 spot welds (Single phase DC, 1%Cr-Cu electrode, Weld time 3Hz)
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Fig.7 Mechanism of electrode life
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Fig. 8 Relation between EC, HV and electrode life
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Fig.9 Relation between surface condition and
electrode life in aluminum alloy sheets
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Fig.10 Configurations of electrode used
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Fig.12 Comparisons of electrode life between developed condition and manufactured condition
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