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Fig.1  Variation of TC4 powder particle size distribution with 

recycle times increasing 
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Fig.2  Surface morphologies of TC 4 powder under different recycle times: (a, b) 0 time, (c, d) 1 time, (e, f) 5 times, (g, h) 9 times and (I, j) 14 

times

a 

b 

c 

d 

e 

f 

g 

h 

i 

j 

10 µm 50 µm 

Grain boundary 

Satellite particle 

Satellite particle 

 

Corrugated particle 



282                                          ®:�¯°± &g                                            � 48� 

 

 

 

 

 

 

 

 

 

 

² 3  �³bc}(¶ TC4BCLMN·( 

Fig.3  Flowability index of TC4 powder with different recycle 

times 
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Table 1  Porosity of forming samples made from powders 

with  different recycle times  

Recycle times Density/g·cm

-3

 Porosity/% 

0 4.48 0.7 

1 4.47 0.9 

5 4.40 2.4 

9 4.39 2.7 

14 4.41 2.2 
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Fig.4  Microhardness of forming samples made from powders with 

different recycle times  
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Fig.5  Cumulative volume of particle size with different recycle times: (a) 1 time, (b) 5 times, (c) 9 times, and (d) 14 times 
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Fig.6  Pores of the forming OM samples with different recycle times: (a) 1 time, (b) 5 times, (c) 9 times, and (d) 14 times 
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Fig.7  Mechanism of pore formation (a) and the pore morphology of sample made from the powder with 5 recycle times (b) 
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Aging Behavior of TC4 Titanium Alloy Powder Recycled in Selective Laser Melting 
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Abstract: This research focused on the variation of TC4 powder’s properties, including particle morphology, particle size distribution 

(PSD) and flowability during the recycling process, and the underlying mechanism of the variation was proposed in the meantime. The 

results show that the particles still keep the morphology of sphere and become smoother with the increasing recycle times. Few satellite 

particles are observed after recycling 14 times. The PSD experiences the process of concentration-dispersion-concentration. The recycled 

powder shows improved flowability. All the variation above is inextricably linked with the decrease in the tiny particles and satellite 

particles in the recycled powder. The porosity of the forming samples increases firstly and then decreases with the increasing recycle times. 

Recycle times of TC4 powder have no effect on microhardness.  
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