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Fig. 1 Schematic of selective laser melting machine''”!
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Fig. 2 Schematic of wire-arc additive manufacturing
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Fig. 3 Thermal cycle curves of wire-arc additive manufacturing specimen®": (a) Multi-pass multi-layer; (b) Single-pass

multi-layer
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Table 1 Comparison of mechanical properties between additive manufacturing and traditional methods for manufacturing

magnesium alloys

Alloy Manufacturing method 00,/MPa oy/MPa n/% Ref.
AZ31 Forging 131 234 6
AZ31 GTAW 10043 263+5 2343.7 [36]
AZ31B WAAM 95 239 21 [25]
CMT(Building direction) 131.6+4.2 210.5+3.5 10.55+1.61
AZ31 [43]
CMT(Travel direction) 71.2+4.5 151.9£12.9 7.54+1.32
AZ61 Cast 99 149 52 [47]
AZ61 SLM 233.4 287.1 3.12 [35]
AZ91 GTAW 123 273 13 [36]
AZ91(ASTM) As-casting 160 230 3
AZ91 SLM 254 296 3 [20]
WE43 SLM 308 11.9 [46]
WAAM(Building direction) 288 15
AZ80OM (48]
WAAM(Travel direction) 224 13
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additive manufacturing and traditional methods for

Comparison of corrosion resistance between

manufacturing magnesium alloys

wcorr(vs SCE)/ ‘]COIT/

Alloy v (WA-cm ™) Ref.
Mg (scanning speed
el &P -1.52 74
500 mm/s)
Mg (scanning speed
el &P -1.53 144.1 [49]
750 mm/s)
Mg (scanning speed
el &3P —1.54 162.1
1000 mm/s)
Cast-WE43 -1.68 2
[50]
SLM-WE43 —-1.65 4.4
Cast-ZK60 -1.55 18.5
[52]
SLM-ZK60 -1.52 8.89
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Research progress of additive manufacturing of magnesium alloys

WANG Zhel, FU Bin-guol’ 2, WANG Yu-fengz, DONG Tian-shun', LI Guo-lul, LIU Jin-hai'

(1. School of Materials Science and Engineering, Hebei University of Technology, Tianjin 300401, China;
2. Tianjin Institute of Aerospace Mechanical and Electrical Equipment, Tianjin 300301, China)

Abstract: The metal additive manufacturing technology was widely used in biomedical, aerospace, military and
other fields because of its advantages in the forming complex structure components, high material utilization, short
manufacturing cycle and good mechanical properties. However, the research on magnesium alloy additive
manufacturing technology lags far behind that of other alloys due to the active chemical properties, low boiling
point and high vapor pressure of magnesium. The relevant literatures on the magnesium alloy additive
manufacturing in recent years were summarized in this paper, and the suitable technologies for magnesium alloy
additive manufacturing were comprehensively analyzed. The influence of additive manufacturing process
parameters on the forming quality, microstructure, mechanical property and corrosion resistance of magnesium
alloys was also discussed. Finally, the development direction and problems that need to be solved urgently of
additive manufacturing of magnesium alloys are prospected.
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