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Fig.2 Arc current and voltage waveforms of AC-GTAW
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Table 1 Parameters in common air environment

Serial A Vwrs/ vrs/ H/ Layer
No. mmin?  mmin?  Jmm?  number
C1 145 1.3 0.21 378.6 26
C2 135 1.8 0.21 353.9 17
C3 145 2.2 0.3 265.0 12
C4 120 2.0 0.3 222.3 21

546 %
*x2 ESFEHIZSH
Table 2 Parameters in argon environment
Serial UA vWF_s/_1 st_/ B} H/ B} Layer
No. m min m {min J-mm number
Al 120 1.6 0.21 318.6 23
A2 125 1.8 0.21 330.9 19
A3 125 2.0 0.3 231.6 20
Ad 125 2.4 0.3 231.6 20
b

s d,=85.84 pm
L d;=86.89 pm
L d=(dd)2
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Fig.3 Calculation of porosity: (a) area for calculation and

(b) diameter of gas pore
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Fig.4 Transverse porosity with different parameters in common air environment: (a) C1: vrs =0.21 m/min, 1=145 A, vwes =1.5 m/min,

H, =378.6 J/mm; (b) C2: vrs =0.21 m/min, 1=135 A, vwes =1.8 m/min, H, =353.9 J/mm; (c) C3: vrs =0.30 m/min, 1=145 A, Vwes
=2.2 m/min, H, =265.0 J/mm; (d) C4: vys =0.30 m/min, 1=120 A, vwes =2.0 m/min, H, =222.3 J/mm
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Fig.5 Transverse porosity with different parameters in argon environment: (a) Al: vrs =0.21 m/min, 1=120 A, vwrs =1.6 m/min,
H; =318.6 J/mm; (b) A2: vrs =0.21 m/min, 1=125 A, vwes =1.8 m/min, H, =330.9 J/mm; (c) A3: vrs =0.30 m/min, I=
125 A, vwrs =2.0 m/min, H, =231.6 J/mm; (d) A4: vrs =0.30 m/min, 1=125 A, Vwes =2.4 m/min, H, =231.6 J/mm
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Fig.6 Pore counts for as-deposited samples: (a) common air

environment and (b) argon environment
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Fig.7 Micrographs of C1: (a) optical image and (b) SEM image

for the inter-layer region
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Fig.8 SEM image of as-deposited samples: (a) C1: H, =378.6 J/mm, (b) C2: H,=353.9 J/mm, and (c) C3: H, =265.0 J/mm
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Fig.9 Oxide cleaning effect on ER2319 wire (Vyyrs=2.1 m/min)
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Fig.10 Surface and internal features of ER2319 wire: (a) surface, (b) transverse section, and (c) longitudinal section
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Porosity Control of Wire + Arc Additively Manufactured
Al-6.3Cu Alloy Deposition Using AC-GTAW Process

Cong Baogiang®?, Sun Hongye™?, Peng Peng™?, Qi Bojin*?, Zhao Gang™?, Ding Jialuo®
(1. Beihang University, Beijing 100191, China)
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Abstract: Al-6.3Cu alloy straight wall samples were produced using AC-GTAW process. The influence of heat input, environmental
atmosphere, and wire feed speed on porosity characteristics of deposition samples were investigated. Results show that heat input is the
most important factor affecting the porosity defect. Gas pore counts and their diameter can be reduced with proper heat input. With lower
heat input, the gas pores can be further reduced in argon environment and at lower wire feed speed. The experimental results demonstrate
that in argon environment, at travel speed of 0.30 m/min and wire feed speed of 2.0 m/min, the gas pores can be controlled effectively.
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