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Research on radio frequency plasma spheroidized Ti-25Ta powder and
its fabrication by selective laser melting
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Abstract: The Ti-25Ta alloy powder was successfully prepared by radio frequency plasma spheroidiza-
tion, and the Ti-25Ta alloy spherical powder was subsequently formed by selective laser melting. The
effect of laser power on the surface morphology, density, microstructure and mechanical properties was
studied. The results show that the D, of the Ti-25Ta alloy powder after spheroidization is 43.8 pum,
which is slightly larger than that of the raw material. The interior of the raw material powder exhibits
dendrite structure, while the interior of the powder after spheroidization shows a cellular structure. The
flowability, bulk density and tap density of the powder are greatly improved. As the laser power in-
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creases, the o’ martensite refinement is obvious. At a higher laser power of 200 W, the density reaches a
maximum of 95.32% vs. solid, and the microhardness (HV,5) is 378.2. The tensile testing shows that
with the increase in laser power, the fracture mechanism of the material changes from brittle fracture to

brittle-ductile fracture.

Key words: Ti-25Ta alloy, powder, radio frequency plasma spheroidization, selective laser melting,

densification, microhardness
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Fig.1 Schematic of radio frequency plasma spheroidiza-
tion process
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Table 1 Experimental parameters of radio frequency
plasma spheroidization of Ti-25Ta powder
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Table 2 SLM process parameters
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RIW (mm-s™) pum pum (J'mm™)
S1 80 500 30 60 88.88
S2 120 500 30 60 133.33
S3 160 500 30 60 177.77
S4 200 500 30 60 222.22
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Fig. 2 Particle size distribution of Ti-25Ta alloy powder before and after spheroidization
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Table 3 Particle characteristics of Ti-25Ta powder before
and after spheroidization

. biksilica PR/ PRSLF
ENEREES (LA50 gih)/s (g-em™) (grem™)
JFEM R 1.38 2.54
BRILH A 6.27 3.11 7.73
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Table 4 Chemical compositions of Ti-25Ta powder be-

fore and after spheroidization %
Ti Ta H (6] C
ERALHT Bal. 26.57 0.028 0.15 0.032
AL Bal. 28.24 0.02 0.16 0.026
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Fig. 3 XRD patterns of Ti-25Ta powder before and after
spheroidization
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Fig. 4 SEM images of raw material powder (a), spherical
powder (b), and the cross sections of raw material
powder (c) and spherical powder (d)
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Fig. 5 (a) Orientation map of raw material powder;
(b) Phase distribution map of raw material powder;
(c¢) Orientation map of spheroidized powder;
(d) Phase distribution map of spheroidized powder
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Fig. 6 XRD spectra of selective laser melted Ti-25Ta us-
ing different laser powers

100

80 120 160 200
lEelRzIESAY
7 ERXHEK Ti-25Ta & & BB EEHLIENTN
Fig. 7 Relative density variation of Ti-25Ta alloy pro-
duced by selective laser melting
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Fig. 8 SEM images of surface morphologies of Ti-25Ta alloy parts prepared using different laser powers
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Fig. 9 SEM images of Ti-25Ta alloy fabricated using different laser powers
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maps of Ti-25Ta alloy fabricated using laser
powers of (a) and (b) 120 W, (c) and (d) 160 W
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Fig. 11 Variation of microhardness of Ti-25Ta alloy by se-
lective laser melting with different laser powers
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Table 5 Tensile properties of Ti-25Ta specimens fabric-
ated using various laser powers

s WOLHIR/W PRISREE/MPa T IRIRSE/MPa  SEAHR/%

S1 80 408 219 1
S2 120 906 468 2
S3 160 831 397 4
S4 200 1035 523 5

(A)~ (a) 80 W; (B)~ (b) 120 W; (C)~ (c) 160 W; (D). (d) 200 W
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Fig. 12 Tensile fracture morphology of Ti-25Ta alloys fabricated using various laser powers
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