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Injection Molding of TC4 Titanium Alloy Using Quasi-Spherical Powders
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(Beijing Advanced Innovation Center for Materials Genome Engineering, Institute for Advanced Material and Technology,

University of Science and Technology Beijing, Beijing 100083, China)

[ABSTRACT] Injection molding of the TC4 titanium alloy was investigated using the low-cost hydrogenation-
dehydrogenation (HDH) powders modified by jet-milled (JMed) as the raw material. Three types of powders, including
HDH, jet-milled (JMed) HDH and gas-atomized (GA), were compared in terms of maximum loading capacity, sintered
density, impurity content, microstructure, and mechanical properties. Results showed that the particle sphericity of the
JMed powder was significantly improved and thus enhanced the maximum loading capacity (volume fraction) by 6%, and
exhibited higher sintering densification, as compared to the original HDH powders. After sintering at 1300 °C for 2 h, the
density of the sintered parts using the JMed powders is 98.3%, higher than that using the original HDH powders (95.3%),
while equivalent to that using the GA powders (98.4%). The room temperature mechanical properties of the sintered parts
using the JMed powders showed the tensile strength of 904.2 MPa, yield strength of 809.1 MPa, elongation of 8.14%
respectively, much better than those using the original HDH powders. Furthermore, the strength of the sintered parts using
the JMed powders demonstrated equivalent performance to that using the GA powders, indicating the quasi-spherical TC4
powders exhibiting a great potential for engineering applications.
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Table 1 Chemical composition and median diameter of TC4 powders

BIARZERD | T Bk A% | ALBHEEU% |V B % | HBES 0% | C BEau% | O Bt g% | N BHEa%U% | Dy/um
HDH At 5.94 3.90 0.027 0.059 0.15 0.026 237
IMed Zeiis 5.94 3.89 0.027 0.061 0.19 0.026 2338

GA AR 5.94 3.90 0.004 0.010 0.12 0.017 18.1
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Table 2 Main physical properties of each component of binder system

ZH PW SA PE PP
/(g cm’) 0.92 0.96 0.93 0.92
5 5/°C 70 60 120 150
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2 ZR5iE
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Fig.1 SEM and particle size distribution curves of TC4 titanium alloy powder
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Fig.2 TC4 titanium alloy powder feed limit loading test
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Fig.3 Variation of appearance and density of three kinds of TC4
titanium alloy sintered parts with sintering temperature
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2.5 SitEge
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gk, ATLAE H, IMed M AR Beab R34 St i bihin
SRIE, GA ByRBZEF LR G J12# e 4T, 1 HDH #3
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Fig.4 SEM images of titanium alloy powder sintered at 1300 °C for 2 h
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Fig.5 Room-temperature tensile stress—strain curves of samples
after sintering at 1300 °C for 2 h using three types of powders

R3 3MHMARERHERSE M 1300 CRE 2h FHER
hHERSRRRE
Table 3 Room-temperature tensile properties and impurity contents
of samples after sintering at 1300 °C for 2 h using three types of powders

WA | WBRPhr | JEARE | fEM | O Fik | C Bk | A
K| SREE/MPa | E/MPa | /% | HEU% | SEU% | BE%
HDH 8293 7394 | 6.11 | 0216 | 0.105 | 953
JMed 904.2 809.1 | 814 | 0261 | 0.116 | 983

GA 871.5 773.2 13.50 0.16 0.112 98.4
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