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Development Status and Prospect of Aluminum Alloy Additive Manufacturing
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Abstract  Aluminum alloy additive manufacturing has attracted extensive attention in the manufacturing of
aerospace structural components due to the advantages of lightweight materials and the characteristics of additive
manufacturing technology in material utilization and complex structure manufacturing. Aiming at the application of
aluminum alloy additive manufacturing in aerospace field, this paper analyzes the research status and existing
problems of aluminum alloy additive manufacturing technology through three representative processes of wire arc

additive manufacturing, selective laser melting and laser melted deposition. And the application status and future

development of aluminum alloy additive manufacturing technology in aerospace field are briefly described.
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Fig. 1 Schematic diagram of WAAM equipments
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Tab.1 Research status of aluminum alloy WAAM process
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FE/IMPA  FE/MPA /%
2024 GTAW 470 374 8.2 [5]
2219 CMT 283 - - [6]
4220 CMT 324 277 5.7 [7]
7055 GTAW 230.7 148.3 33 [8]
Z1.205A CMT 500 450 10 [9]
2196 GTAW 439 372 6.9 [10]
Al-Mg-Mn  GMAW 319 169 38.4 [11]
Al5-Mg3-
CMT 470 340 8 [12]
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Fig. 2 The effect of wire feed speed on the macrostructure of

2319 single pass fabricated by WAAM
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Fig. 3 The pores and crack in the 2319 samples fabricated by
WAAM
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Fig. 4 Schematic diagram of SLM equipments
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Fig. 7 Schematic diagram of LMD process
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AlSi10Mg 1400 16.7 4.4 [50]
2200 9 12.5 [51]

2A97
4000~6000 10~15 8~12 [52]
4045 6000 8.3 - [53]
5083 600~800 - - [54]
1000~2000 6.7~20 2~6 [44]
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