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Abstract

The friction stir lap welding process for 1.5 mm 5A90 aluminum-lithium alloy was researched. The
effect of welding speed on microstructure and hardness of lap joint was analyzed. The results
show that when the rotational speed is 1200 r/min and the welding speed is 100 mm/min, the
microstructure of the joint is compact, and the weld nugget zone is a fine uniform equiaxed grain;
The grain bending or elongation occurs in the thermal-mechanically affected zone, and the grain
size of the heat affected zone is coarsening. The hardness of the base metal zone is the highest, and
decreases in the thermal-mechanically affected zone and heat affected zone, and increases in the
nugget zone. The hardness at the junction of the nugget zone and the thermal-mechanically af-
fected zone will mutate.
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Table 1. Composition analysis of 5A90 aluminum-lithium alloy (mass fraction, %)

F# 1. 5A0 RIBAENULFER I B (REY)

Mg Li Zr Fe Si Cu Al
5.2 21 0.11 0.07 0.03 0.03 RE

DOI: 10.12677/jast.2017.54021 190 FE] B i 2 g R AL


https://doi.org/10.12677/jast.2017.54021
http://creativecommons.org/licenses/by/4.0/

XK &

2000pm 2000pm

Figure 1. Microstructure of 5A90 Al-Li alloy lap joint at different welding speeds: (a) 100
mm/min; (b) 200 m/min; (c) 300 mm/min
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Figure 3. Hardness distribution of lap joint
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