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Abstract: This paper made research on spot welding nucleation of Smm thick 2219 aluminum alloy and 2mm thick 5A06
aluminum alloy under electrode erosion in the case of multiple consecutive spot weld. And this spot welding process is com-
monly used for the Long March 7. Finite element simulation and process experiments were conducted to analyze the effect
of electrode erosion on spot welding nucleation of heterogeneous aluminum alloys with different thickness. After excluding
external factors such as unstable power output of the equipment, poor cooling effect of the equipment, and inappropriate
spot welding process parameters, the analysis results indicate that the diameter of the electrode end face increases because of
electrode erosion, and the contact area between the electrode and the specimen increases, this leads to the welding current
density decreases and heat generation reduces. And The result is that the more severe the wear on the electrode surface, the
higher the content of copper aluminum compounds, and the poorer the conductivity. After the surface condition of the elec-
trode deteriorates, the electrode end face forms copper aluminum compounds, and the conductivity decreases, these can eas-
ily lead to insufficient or impossible nucleation during the spot welding process. The finite element simulation analysis re-
sults indicate that severe deformation of the end face curvature after electrode erosion can lead to a significant decrease in
current density in the fusion zone. This causes insufficient heat generation, and inability to nucleate. The spot welding tests

were conducted again after the working end face of the flat electrode was ground into a spherical surface. The test welding
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points had no quality problems of detachment. The correctness of spot welding nucleation analysis under electrode erosion

was verified through spot welding nucleation tests after grinding the faulty electrode.

Keywords: aluminium alloy; spot welding; electrode erosion; weld nugget
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Table 1 Chemical composition of 2219 aluminum alloy and 5A06

aluminum alloy (wt. %)

ok Cu Mn Zr Zn Si
2219 58~68  02~0.4  0.10~0.25 — <0.20
5A06 <0.10 0.5~0.8 — <0.20 <0.40
=t Fe Mg Ti Al
2219 <0.30 <0.02 0.02~0.10 Rh
5A06 <0.40 5.8~6.8 0.02~0.10 Aot
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Fig. 1 Assembly drawing of test specimen
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Fig.2 Schematic diagram of spot welding process for non-uniform

thickness dissimilar aluminum alloys
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Fig. 4 Comparative analysis chart of collected output current and

voltage
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Fig. 5 Water temperature variation curve chart
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Fig. 6 Comparison of morphology before and after electrode erosion
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Fig. 9 The tests weld nugget after tearing open
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Fig. 10 Diagram of changes in the diameter of the entire circle of

welding points on the test piece
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