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Application in Powder Injection Molding
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Abstract: The hydrogenated dehydrogenation ( HDH) titanium powder with irregular morphology was sphe—
roidized by RF plasma.The effects of carrier gas flow powder feeding rate and sheath gas flow on the mor—
phology and properties of titanium powder were studied.In addition powder injection molding ( MIM) exper—
iments were carried out with raw HDH titanium powder and spheroidized HDH titanium powder as raw ma—
terial respectively and the microstructure physical and chemical properties of the sintered samples were
studied.The results show that the powder characteristics of spherical titanium powder prepared by RF plas—
ma spheroidization technology are greatly improved compared with those of the HDH titanium powder.In the
preparation process the powder feeding rate carrier gas flow rate sheath gas flow rate and other factors have
a great influence on the spheroidization of the powder.The MIM sample prepared from the spherical titanium
powder has better performance than the MIM sample prepared from the HDH titanium powder.
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Table 1 Character of binder component
/C /(g*cm™)
POM 175 1.42
HDPE 150 0.95
EVA 80 0.96
SA 66 0.96
1.3
; DMI3000M
; STA 409 PC/PG
DSC-TG ; ZHU-S
; LECO CS600
ONH836 N ;
Instron8801 ; Smart—
Lab2  XRD ; JXA-8100
2
2.1
2.1.1
1
o 1 1b
la le



0380

2020 41

13-14

Fig.1

(@ 1.0 L/min ;

1
SEM image and characters of titanium powders at different carrier gas flow rates
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Fig.2 SEM image and characters of titanium powders at different feeding rates
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Fig.3 SEM image and characters of titanium powders at different He gas flow rates
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Fig.4 SEM of titanium powders before ( a) and after ( b) spheroidization
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Table 2 Powder characters before and after spheroidization
um / / ( C 1% 0] x10°
- - ‘0
Dy, Dy (g*em™) (g*em™) 50 g ) /s
17.8 35.3 1.87 2.27 41.56 0.015 1093
16.6 28 2.59 2.91 21.57 0.014 947
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Fig.5 DSC-TG curve of feedstock and sintering process for titanium powder injection molding
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Table 4 Mechanical properties and impurities content of sintered sample
C / (0] / / / / / / /
% % % % MPa MPa % (HV) %
HDH Ti 0.33 0.76 19.27 96.74 582 467 2.9 398 92.86
0.15 0.34 96.76 15.35 838 729 5.3 330 99.14
Ti grade 4 0.08 0.4 550 483 15 221
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