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A Study on the Weldability and the Fatigue Characteristics in Resistance
pot Welding of 5182-0/6061-T6 Dissimilar Aluminum Alloy Sheets
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Abstract

This study deals with spot weld ability of dissimilar aluminum alloy sheets in order to take
advantage of 1ts lightweight and strength The paper also shows the relationship between weld
elements(i e , current, welding time and tip force) and weld quality on the resistance spot weld
part of the same and dissimilar Al alloy.

The conclusions are
(1) Because of excessive tip force, deep indentation remained at the Al 5182 side which is lower
stiffness at the dissimilar Al alloy.

(2) Weld quality(i.e tensile shear strength) of dissimilar Al alloy is superior to that of the same Al
6061 alloy.

(3) As long cycles, fatigue life of spot weld specimen on dissimilar Al alloy sheets was better than
that of the same Al Alloy.
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Table 1. Composition of Al alloys(wt%)

Alloy Al Mn S1 Mg Cr

5182-O0 | Rem | 035 01 45 0.1
6061-T6 | Rem 03 06 1 02

Table 2. Mechanical properties of Al alloys

6061A1 5182Al

(MPa] 310 275
(MPa) 275 130
(GPa) 69 69 6

Ultimate tensile strength
Yield strength

Young s modulus

Elongation (%) 12 21
Fatigue limit (5x10% 95 138
Hardness (HV) 107 84
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Table 3. Specification of welding machine
and electrode

Welding machine
Rated capacity 150kVA
Rated frequency 60H:
Max electrode force 14 7kN
Max welding current 40kA

Electrode tip

Material RWMA CLASSI
(Cu-Cr Alloy)

Tip type dome type

Tip diameter 16mm

Diameter of tip front Bmm
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Table 4. Optimal spot weld condition and TS

strength
Types of Al alloy
Parameter
5182A1 | 6061AI |5182+6061
Welding time (cycle) 10 10 10
Pressure (kN) 343 412 343
Current (kA) 30 29 30
TS strength (kN) 7 44 4 83 6 27
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(a) 5182A] spot welded zone
(3 43kN, 30kA, 10cycke)

(b) 6061Al spot welded zone
(4 12kN, 29KkA. 10cycke)

(c) spot welded zone of dissimilar Al
alloy (3.43kN, 30kA, 10cycke)

Fig. 5 Shape of welding zones of A] alloy (5172Al1,

5182A1+6061Al1)
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Table 5. 4L-N, of Al alloy weld part

4L=A N/ N,=10"

Parameter A B AL(kN)
5182A] 37 92 -0 245 128
6061A1 18 57 -0 196 124
5182+6061 233 -0 205 137
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