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A Study on the Properties in Friction Weldability of Dissimilar
Aluminum Alloys A2024-T6/A6061-T6
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{ Abstract {7

This study deals with the friction welding of A2024-T6 to A6061-T6; The friction time was variable conditions
under the conditions of spindle revolution of 2000rpm, friction pressure of 50MPa, upset pressure of 100MPa, and
upset time of 5.0seconds. Under these conditions, the microstructure of weld interface, tensile fracture surface and
mechanical tests were studied, of friction weld, and so the results were as follows.

1. When the friction time was 1.5seconds under the conditions, the maximum tensile strength of the friction weld
happened to be 292MPa, which is 94.2% of the base material’s tensile strength(310MPa). At the same condition,
the maximum shear strength was 212MPa, which is equivalent to 103% of the base material’s shear strength
(205MPa).

2. At the same condition, the maximum vickers hardness was Hv146 at A2024-T6 necarby weld interface, which
is higher Hv3 than condition of the friction time 0.5seconds, and the maximum vickers hardness was Hv120
from weld interface of A6061-T6, which is higher Hv28 then base material’s.

3. The results of microstructure analysis show that the structures of two base materials have fractionized and
rearranged along a column due to heating and axial force during friction, which has affected in raising hardness
and tensile strength.
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Table 1 Chemical compositions of materials(Wt. %)

Elemems Materials| ADODATE AGO61.T6
Si 030 0.6
Mn 0.50 0.15
Mg 147 0.9
Zn 0.03 025
Cu 434 0.1
Cr 0.10 02
Fe 027 035
Al Bal. Bal,

Table 2 Mechanical properties of materials

Mechanical properties

Materials | Tensile Shear Elongati
gation| Hardness
Bgth strength %) (Hy)

(MPa) (MPa)
A2024-T6 580 222 11 139
A6061-To 310 205 9 92
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Table 3 Friction welding conditions

Spindle | Friction | Friction Upset Upset
revolution | pressure time pressure time
N) ®) (t) (P2) (t2)
0.5
1.0
2000 50 s 100 5.0
pm MPa MPa sec
2.0
2.5
R2 Weld interface
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Fig. 1 Specimen of tensile test
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Fig. 2 Configuration of shear test
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Fig. 3 Relationship between friction time and tensile
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Fig. 5 Relationship between friction time and shear
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t1=2.5sec

(a) Flash(Left : A2024-T6, Right : A6061-T6)
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