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Abstract

This research investigates the influence of process parameters on the mechanical properties of
aluminum alloy 5356 fabricated using Wire Arc Additive Manufacturing (WAAM) technology. Thin-wall test
specimens were produced by robotic welding, considering three key process parameters: Wire Feed
Speed (WS), Travel Speed (TS), and shielding Gas Flow Rate (GF). The effects of these factors on tensile
force and hardness were analyzed. The results indicate that travel speed is the most influential parameter
on tensile force. The optimal combination of parameters, with WS of 6 m/min, TS of 0.4 m/min, and GF
of 10 L/min, yielded the maximum tensile force of 4,918.69 N. Conversely, a combination of WS of 7
m/min, TS of 0.4 m/min, and GF of 14 L/min resulted in a reduced tensile force of 4,703.35 N. In terms
of hardness, the shielding gas flow rate exhibited the most significant effect. The highest hardness value
of 38.95 HRB was obtained with WS of 6 m/min, TS of 0.4 m/min, and GF of 10 L/min, while the lowest
hardness value of 37.15 HRB occurred with WS of 8 m/min, TS of 0.4 m/min, and GF of 14 L/min. These
findings confirm that variations in the three process parameters significantly affect the mechanical
properties of WAAM-fabricated specimens. Therefore, in applying Wire Arc Additive Manufacturing (WAAM)
to fabricate Al5356 thin-walled components, travel speed should be prioritized as the primary factor to
achieve high tensile force. Furthermore, an appropriate shielding gas flow rate should be carefully

selected to ensure the desired hardness.
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Mechanical Properties
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WS*GF 4 32,419 | 8,104.9 | 18.61 | 0.000
TS*GF 4 27,735 | 6,933.8 | 15.92 | 0.000
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