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Ti-6A1-4V alloy powder with high sphericity, fewer satellites and fewer
pores was obtained by plasma rotating electrode process (PREP). Controlling the electrode diameter,
rotation speed, and plasma current is an effective method to produce PREP powder with appropriate
powder size. The limitations of increasing the rotational speed to reduce the powder size were
clarified by combining numerical simulation and experiments.

A statistical model was established to clarify the relationships between PREP parameters and average
powder size. In addition, the average powder size in the evaluated range could be predicted by this
statistical model. Ti-6Al-4V alloy with excellent mechanical properties was fabricated by electron

beam additive manufacturing using PREP powder.
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Fig. 1. Schematic figure showing the PREP atomizer with additional gas flowing.
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Fig. 2. (a, b, ¢) SEM images, (d) cumulative volume fraction of particle diameter, and (¢) mean
powder diameter of Ti-6Al-4V alloy powder fabricated at different plasma currents (electrode
diameter: 15 mm, rotating speed: 7000 rpm).
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Fig. 3. X-ray CT images of Ti-6Al-4V alloy powder fabricated at different plasma currents
(electrode diameter: 15 mm, rotating speed: 7000 rpm).
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Fig. 4. Mean diameter of Ti-6Al-4V alloy powder fabricated at different electrode diameters and

rotating speeds (plasma current: 80 A).
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Fig. 5. Simulated mean powder diameter of Ti-6Al-4V alloy fabricated at different rotational

speeds.
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Fig. 6. Experimental verification of predicted data based on the statistical model. Black points
indicate all generated data; purple points indicate the generated data at the rotational speed of
10,000 rpm; and pink points indicate the supplemental experimental data at the rotational speed of
10,000 rpm.
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