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Effects of Drawing Parameters on Mechanical Properties of BAS121 Alloy
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Abstract The aim of this study is to investigate the optimum drawing parameter for BAS121 welded tubes.
The BAS121 aluminium alloy tubes with 25 mm in external diameter and 1.3 mm in thickness for heat-
exchangers were manufactured by high frequency induction welding with the V shaped convergence angle 6.5°
and power input 55 kW. With increasing the reduction of area (13, 21%) by drawing, tensile strength was
increased and elongation was decreased. With increasing the reduction of area by drawing, hardness in weld
metal increased rapidly, while that of base metal increased slowly. In the specimen with the outer diameter
smaller than 22 mm, hardness of weld metal was higher than that of base metal. The optimum drawing
parameter of area reduction in BAS121 alloys was estimated about 13% because of the work hardening of

welds.

Key words high frequency induction welding, clad aluminium alloy, extrusion, brazing.
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Fig. 1. Schematic of high frequency induction welding process
used in producing aluminium tube.

Table 1. Mechanical properties of test material.

Tensile properties Vickers

Tensile strength  Yield strength  Elongation hardness
(MPa) (MPa) (%) Hv)
153 163 9.5 51.5

Table 2. Chemical composition(wt.%) of test material.
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Fig. 2. Shape of a tensile specimen.

Alloy Si Fe Cu Mn Mg Zn Ti
A4045 9.9 0.32 0.02 0.05 0.01 09 0.02
A3003 0.1 0.4 0.07 1.2 0.01 0.0 0.01
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Fig. 4. Cross-section of a welded region, ¢=22 mm, t=
1.3 mm.
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Fig. 6. Hardness distribution across the weld.
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Fig. 8. Fracture shape of tensile test specimen (=25, 22,
20 mm, t=1.3 mm).
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Fig. 11. SEM fractographs of tensile tested specimen
(=20 mm, t=1.3mm) (a) welds (b) base metal.
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