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ABSTRACT 

 
The fatigue behavior of the Al-5wt%Si-2.5wt%Cu alloy is studied in this article. The effect of combining 

techniques for grain refining, via chemical grain refining (Al-5wt%Ti-1wt%B alloy) added to 

electromagnetic stirring is shown in this work. This combination produced a microstructure with 

reduced grain size (121 ± 20 µm) when compared with the raw material produced only by 

electromagnetic stirring (213 ± 38µm), with Al-5wt%Ti-1wt%B grain refiner only (184 ± 23 µm) or 

without any grain refining technique (413 ± 96 µm). Grain size was measured by the intercept’s method 

of Heyn, using color micrographs obtained by polarized light. The condition produced by associating 

electromagnetic stirring with the Al-5wt%Ti-1wt%B grain refiner presented the smallest grain size and 

less porosity. Then, this condition was chosen to continue the evaluation of the mechanical 

performance of the studied alloy via tensile tests, whose results for ultimate stress, yield stress and 

elongation were, respectively, σu = 208 ± 10 MPa, σy (0.2%) = 135 ± 3.5 MPa and ε(%) = 2.9 ± 0.1. 

Fatigue tests were conducted via the staircase method using the results of the tensile tests. The average 

estimate of fatigue strength for a given life (107 cycles) and the standard deviation calculated were, 

respectively, 𝜇̂𝑦= 71.6 MPa and 𝜎̂𝑦= 6.42. The specimens used in the tests were manufactured by 

turning, whose roughness was kept and is inherent to conventional machining processes in general, 

such as those performed on mechanical components such as gear box joint faces and bearing housings. 

This work was carried out with the support of Fapesp (Process 2018/11802-4). 
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