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CMT arc-depositing characteristics of AI-Cu-Mg-Ag heat-resistant alloys

HE Zhi, XU Zhifei, SHENG Weixing, XIAO Jun, CHEN Shujun
(College of Mechanical & Energy Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: [Objective] In response to the urgent need for wire arc additive manufacturing of Al-Cu-Mg-Ag heat-resistant alloy, arc-depositing
process based on cold metal transfer (CMT) technology is used to deposit Al-Cu-Mg-Ag alloy in a single layer with multiple process modes.
Moreover, its depositing effect is comprehensively compared with that of the commonly used 2319 alloy to reflect arc-depositing characteristics
of the heat-resistant alloy. [Methods] Arc atmosphere, transition characteristics of molten droplets and flow characteristics of molten pool
during the depositing process are thoroughly analyzed by high-speed camera images and real-time arc signals. [Results] The results showed that
under CMT + P process mode, width and height of the deposited layers are uniform, and interlayer bonding is better, the mode is the best
depositing process mode. Addition of Ag element makes molten pool of Al-Cu-Mg-Ag alloy have better fluidity and spreading during the arc-
depositing process, and reflux of molten pool is more adequate during the depositing process, which results in the smooth surface of the formed
deposited layer. Ag and Mg elements make Al-Cu-Mg-Ag alloy have special physical property (better conductivity), which greatly improves
stability of arc, resulting in a more stable and smoother transition of molten droplets. [Conclusion] It has been proven that Al-Cu-Mg-Ag alloy

can achieve good formation of straight-walled component with wire arc additive manufacturing under CMT technology.
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Fig. 1 Robot wire arc additive manufacturing platform

®1 23197 AICu-Mg-Ag & &€ B LHMLENS (RESN
#, %)
Tab. 1 Chemical composition of welding wires for 2319 and

Al-Cu-Mg-Ag alloy (wt.%)

e Cu Mg Ag Mn Ti Zr Al

2319 606 002 — 031 012 015 =R

Al-Cu-Mg-Ag 622 023 1.02 054 015 0.0 A&k

F2 MBMIESH
Tab. 2 Depositing process parameters

JREERLR LA e K22 1T
I/A U/v v,/ (m'min ") v,/(mm-s ')
85 13 5 6

R3 BEHITZESH
Tab. 3 Oscillating process parameters

e EER O AR

i Fa f/Hz d/mm t/s
1,5 Bl 4 3.5 0.25
2,6 NR3 3 3.5 0.25
3,7 1E5X 5 3.5 0.25
4,8 1E5X 6 3.5 0.25
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Fig. 2 Surface morphology of deposited layers of two alloys under
different depositing modes. (a) 2319; (b) Al-Cu-Mg-Ag
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Fig. 3 Cross-sectional morphology of deposited layers of two
alloys in CMT+P mode. (a) 2319; (b) Al-Cu-Mg-Ag
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Fig. 6 Images of single droplet transition for 2319 alloy in CMT+A
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Fig. 4 Surface morphology of deposited layers for two alloys in
CMTH+P oscillating depositing mode. (a) 2319; (b) Al-Cu-

mode. (a) welding wire as negative electrode; (b) welding
Mg-Ag

wire as positive electrode
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Fig. 5 Images of single droplet transition for two alloys in CMT+P
mode. (a) 2319; (b) Al-Cu-Mg-Ag
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Fig. 8 Current waveforms of two alloys in two depositing modes.
(a) 2319, CMT+P; (b) Al-Cu-Mg-Ag, CMT+P; (c) 2319,
CMT+A; (d) Al-Cu-Mg-Ag, CMT+A
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Fig. 9 Voltage waveforms of two alloys in two depositing modes.
(a) 2319, CMT+P; (b) Al-Cu-Mg-Ag, CMT+P; (c) 2319,
CMT+A; (d) Al-Cu-Mg-Ag, CMT+A
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