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Table 1 Chemical composition of pure copper powder
Ag Fe Ni Pb Zn Sn Cu
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Size and morphology diagram of pure copper
powder. (a) particle size distribution of powder;
(b) SEM observation image of powder
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Fig.2 Schematic diagram of directional energy
deposition of blue light coaxial powder feeding
laser
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Table 2 Technological parameters of laser directional
energy deposition test

ot PR AR
PIW v, /(mm-min ) ve/(grmin ')
600 300,400,500,600,700  5.95,7.94,9.92,11.90,13. 89
700 300,400,500,600,700  5.95,7.94,9.92,11.90,13. 89
800 300,400,500,600,700  5.95,7.94,9.92,11.90,13.89
900 300,400,500,600,700  5.95,7.94,9.92,11.90,13. 89
1000 300,400,500,600,700  5.95,7.94,9.92,11.90,13. 89
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Fig. 3 Single pass specimen of directional energy
deposition of pure copper with good forming
quality
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Table 3 Main process parameters of LDED forming

FOGCTIR EEET U5y v ipu 3} 3 TBEERE R
PIW ve/(mmmin ') ve/(g'min ) D/mm e(%)
900 200 2.98 2.0 50
950 550 9.92 2.0 40
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Fig. 5 Effect of laser power on deposition layer height,
deposition layer width and molten pool depth
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Fig. 6 Effect of scanning speed on deposition layer

height, deposition layer width and molten pool
depth
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Fig. 7 Effect of powder feeding rate on deposition
height, deposition width and molten pool depth
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Fig. 8 Blue light LDED formed pure copper thin-walled
parts. (a) schematic diagram of scanning route;

(b) LDED forming; (c) surface treatment
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Fig. 9 Side structure of blue LDED formed pure copper.

(a) side structure diagram of pure copper; (b)
partial enlarged view
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Fig. 10 Mechanical properties of different forming posi-
tions of single process. (a) tensile stress-strain
curves of different forming positions in single
process; (b) mechanical properties histogram
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