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Table 1  Chemical composition of raw material (ω/%) 

Element Cu Mn Ti Cd Zr B V 

Content 5.15 0.42 0.28 0.22 0.16 0.03 0.12 
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Fig.1  Definition of coordinates for wall produced by additive  

manufacture system 
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Table 2  Print parameters 

I/A U/V ν

WFS

/m·min

-1

 ν

TS

/m·min

-1

 Cool time/s 

98 11.2 6.5 8 60 
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Fig.2  Surface morphology of wall 
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Table 3  Chemical composition of wall and burn-out rate for each element 

Element Cu Mn Ti Cd Zr B V Al 

Standard content, ω/% 

GB/T 1173-2013 

4.6~5.3 0.3~0.5 0.15~0.35 0.15~0.25 0.15~0.25 0.005~0.6 

0.05~0.3 

Bal. 

Actual content, ω/% 4.88 0.40 0.254 0.107 0.158 0.0101 0.118 

- 

Burn-out rate/% 5.2 4.7 9.3 50.2 3.6 59.8 0 
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Fig.3  Microstructure of the metal mold cast (a) and as-deposited WAAM ZL205A aluminum alloy (b~d): (b) x section, (c) y section, and 

(d) z section 
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� 4  ZL205A ,-& WAAM��0 SEM456 EDS78 

Fig.4  SEM images and EDS analyses of the as-deposited WAAM ZL205A aluminum alloy: (a) θ phases, (b) θ phases, (c) T phases, and  

(d) Cd phases 
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Fig.5  Microstructure of T6 heat treated metal mold cast specimen (a) and T6 heat treated WAAM ZL205A aluminum alloy at different 

positions (b~d): (b) x section, (c) y section, and (d) z section 
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Fig.6  SEM images and EDS analyses of the T6 heat treated metal mold cast specimen and T6 heat treated WAAM ZL205A aluminum 

alloy: (a) θ phases, (b) T phases, (c) T phases, and (d) T phases 
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Fig.7  Tensile properties of the T6 heat treated WAAM ZL205A 

aluminum alloy of horizontal section, vertical section and 

casting specimen 
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Fig.8  Fracture morphology of the T6 heat treated WAAM ZL205A aluminum alloy for horizontal section (a), vertical section (b)  

and casting specimen (c) 
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Microstructure and Mechanical Properties of ZL205A Aluminum Alloy Wall Produced 

by Wire Arc Additive Manufacturing  
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Abstract: The wall experiments of ZL205A aluminum alloy were carried out by the wire+arc additive manufacturing technology (WAAM). 

The microstructure and mechanical properties of ZL205A aluminium alloy wall were investigated by metallographic, SEM, EDS and 

tensile tests, and they were compared with those of metal casting alloy. The results show that the thickness of the wall is uniform and the 

surface is smooth. Meanwhile, the burn-out rate of B and Cd in the deposit body are 59.8% and 50.2%, respectively. Compared with cast 

alloys at casting condition, the as-deposited WAAM ZL205A has more uniform grain size, smaller grain size and uniform distribution of 

precipitated phases in grains and grain boundaries. After heat treatment (T6), θ-phase is completely dissolved into Al matrix, and the 

re-melted T-phase is distributed on the grain boundary. The tensile strength, yield strength and elongation of the wall are 500 MPa, 450 

MPa and 10%, respectively, which are higher than that of the metal casting alloy, and the mechanical properties of the alloy in transverse 

and longitudinal directions are the same. 

Key words: wire arc additive manufacture (WAAM); ZL205A aluminum alloy; microstructure; mechanical properties 
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