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Raw material Tr1= 13.5 kW Tr2= 15.4 kW Tr3=20.4 kW

Tr4=17.4 kW Tr5= 20.5 kW Tr6= 22 kW

32<d<45 µm 45<d<63 µm 63<d<90 µm

Tr3 showed the best degree of spheroidization (82%) and
flowability (30.9 s/50g), whereas the raw material did not
flow through the funnel.

1. INTRODUCTION

The increasing demand for sustainable manufacturing 
has intensified interest in recovering and reusing of 
high-value metallic waste, particularly Ti6Al4V alloys 
widely employed in aerospace, biomedical, and 
advanced engineering applications. Titanium 
machining chips by conventional processes are largely 
underutilized due to its irregular morphology and 
unsuitable physical properties for Additive 
Manufacturing (AM) applications. This research 
explores a new way to convert Ti6Al4V scraps into 
high-quality powders, suitable for AM technologies. 
The proposed approach combines mechanical size 
reduction and classification with plasma 
spheroidization to improve particle morphology and 
flowability.

 Valoritazion of Ti6Al4V machining chips

 Resource efficiency & circular economy

 Reduction of raw material cmsumption

and costs

 Lower environmental impact

2. MATERIAL & METHODS
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3. RESULTS & CHARACTERIZATION
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Plasma spheroidization trasforms irregular
chips into highly sperical particles. The
degree of spheroidization is estimated to
be higher than 70% for all tests.

At lower power levels the powder with 
d<53 μm exhibits a higher amount of 
unreacted material.

4. CONCLUSIONS

Disk milling, sieving and DC plasma spheroidization effictively improve particle morphology and flowability.

A new route to convert Ti6Al4V machining chips into high quality spherical powders has been demostrated showing the 
potential of DC plasma technology as promising approach for producing powders for additive manufacturing. 

Further research and development will be necessary to focus on optimizing the process parameters and assessing the 
performance of the resulting powders for additive manufacturing applications.

After sieving, the powder treated exhibited a high degree 
of spheroidization across the entire particle size range 
under the specified process conditions. Small amounts of 
unreacted material were observed in the 63–90 μm size 
range.

At higher power levels the formation of 
aggregates and metal flakes is observed. 
This effect is even more pronounced for 
the 53 < d < 75 μm sample, for which a 
broader particle size distribution is 
observed.
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