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Study on the Characteristics of Recycled Ti-6A1-4V Alloy Powder for Electron Beam 3D Printing
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Abstract: The effect of Ti-6A14V alloy powder recycling on the properties of powder for electron beam 3D printing
was studied. The results show that with the increase of the number of cycles, the mass of the fine powder in the old
powder decreases, the adhesion between the particles increases, the particle size distribution gathers to the coarse
particles, the friction resistance of particles on the powder bed decreases, the compressibility increases, and the block
residue also increases; the recycling of powder has little effect on the profile accuracy of the components, and the
relative compactness decreases. Adding new powder can improve the bad performance of old powder, and the degree of
improvement is related to the quantity of new powder.
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Fig. 1 Particle size distribution curves of new powder,

old powder, and mixed powder
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Fig. 2 Morphologies of different powders: (a)new powder; (b)old powder; (c)mixed powder
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Fig. 3 Morphology of lumpy residue in recycled powder
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Physical parameters of new powder, old powder,

Table 1

and mixed powder

Hall velocity =~ Apparent Tap Degree of
Powder (2.5 mm)  density density  compression
/s /grmm™ /gemm ™ /%
New powder 34 2.56 2.81 8.90
Old powder 32 2.55 2.82 9.57
Mixed powder 33 2.55 2. 84 10. 21
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Table 2 Characteristic parameters of 3D printing components with different powders

L) 126x126x78 78 mm, level 0 Full <0.2 95 No  New powder
& $130x70 70 mm, incline 8 Full <0.2 94 No  Old powder
8. 176 x147x120 120 mm, incline 9 Full <0.2 94 No Mixed
Lo $178 x22 22 mm, level 10 Full <0.2 92 Yes Mixed
——  25x70x8 70 mm, vertical 11 Full <0.2 92 Yes Mixed
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Fig. 4 Photos of inner wall of heat shield; (a)powder recycled

for the 10th time; (b)after adding new powder
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