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ABSTRACT

The study aims to investigate the weldability of Heat-treatable aluminum
alloys. It includes three parts. The first part is the susceptibility of hot cracking,
the second part is the angular distortion, the third part is the residual stress of
weldment.

The first part, the spot :varestraint testing was used to evaluate the hot
cracking susceptibility of several aluminum alloys namely 6061-T6, 6061-T6
(H), 7075-T6, 7075-T6 (H).“The effect of augment strain, the numbers of
thermal cycles and cold working (rolling) on the cracking susceptibility were
investigated, the total crack length was used to evaluate the hot cracking
susceptibility. The results indicate that the number of thermal cycles is
irrelevant to the hot cracking susceptibility in the weld fusion zone, but does
affect this susceptibility in the heat-affected zone (HAZ). More thermal cycles
correspond to larger hot cracks in the HAZ, especially in the weld metal HAZ.
The hot cracking susceptibility of materials increased with augment strain in
both the fusion zone and the HAZ. Cold working of the materials can reduce
their hot cracking susceptibility. The hot cracking susceptibility of 7075-T6
aluminum alloys is higher than that of 6061-T6.

The second part conducte single V-groove butt welding (GTAW) on three
types of heat treatable aluminum alloys 2024-T351, 6061-T6 and 7075-T6 and
compared the angular distortion levels of the three aluminum alloys at different



Vee preparation angles with or without restraint. Experimental results
demonstrated the single Vee preparation angle (amount of filler metal) in butt
welding affected the angular distortion of the weldment. Non-restraint, the
angular distortion tended to increase with the single Vee preparation angle.
Meanwhile, the angular distortion tended to decrease when the single Vee
preparation angle was 60°. Additionally, a restrained weldment had high
angular distortion when the single Vee preparation angle was 0°. The
high-temperature yield strength of a material also affected its angular distortion.
Angular distortion increased with high-temperature yield strength.
Experimental results also showed that, from strongest to the weakest, the
high-temperature yield strength of the three types of aluminum alloys followed
the order 6061-T6 and 2024-T351 > 7075-T6.

The third part investigates the residual stress of weldment. The residual
stress increases with the Vee’preparation.angle above 60°. When the Vee
preparation angle was below 50°, the volume of melted metal in the weld
differed greatly from that in-the \/-groove befere welding. Therefore, when the
Vee preparation angle was below:50°-estimating the residual stress from the
Vee preparation angle was more difficult. The weldment to restraint have a
large residual tensile stress, residual tensile stress in the restrain corner is large.
The final residual stress is determined by the yield strength at the equilibrium
temperature of the weldment. The angular distortion is proportional to the
residual stress in the same material. The non-restrained weldment has a large
angular distortion but a small residual tensile stress
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