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Abstract

In this study, the resistance spot welding process of an aluminum alloy was analyzed through
the numerical simulation including the electric contact resistance and the heat generation in the
electrode. The finite element model was used to solve the electro-thermal responses in weld cycles.
The resistance of the contact area was represented as the contact element modelling, but the
thermal resistance between the contact surfaces was neglected.

Welding tests of Alclad 2024-T3 aluminum alloy were made not only to get the input data for
the numerical simulation, but also to compare the numerical results. The contact resistance was
determined initially by the contact resistance tests and assumed to decay exponentially up to the
solidus temperature. The temperature distributions and dynamic resistance obtained numerically
were in good agreement with the experimental results.

Numerical results revealed that nugget growth depends mainly on the heat generated in the
workpiece and its contact area. The heat generated in the electrode has, however, only a little

effect on the nugget growth, and the heat generation in the electrode-workpiece interface is initially
high but decreases rapidly.
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Table 1 Electrical properties of material
(@) 0.5% Cr-Copper : electrode

Temp (°C) | Resistivity (#Q-cm;

20 2.1

250 4.3

450 ; 5.5

1000 10.6

(b) Alclad 2024-T3 : workpiece

Temp(°C) | Resistivity (20 -cm)

20 \ 5.75

352 | 9.40

502 | 12.60

638 | 24. 69

1000 24. 69

A A4 AR F4o) AT 665

Table 2 Thermal properties of material
(2) 0.5% Cr-Copper : electrode

o Conductivity [Specific Heat| Density
Temp(°C) | cal/cm sec*Cy| (cal/g°C) | (g/cm)
20 0. 825 . 102 8.96
150 0.75 . 103 8. 89
260 0.74 . 105 8.84
375 0.775 . 106 8.78
1000 0.615 . 113 8.46
(b) Alclad 2024-T3 : workpiece
o Conductivity (Specific Heat| Density
Temp (°C) (cal/em sec®°C)| (cal/g°C) (g/cm3)
20 .29 .22 2. 77
97 . 325 .23 2.75
207 .41 . 244 2.729
252 .435 . 249 2.72
317 .45 . 258 2.708
427 .415 .28 2. 685
502 . 365 . 318 2.67
638 . 233 . 259 2. 67
1000 . 260 . 259 2.635

* Latent Heat=02cal/g
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