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Fig.1 The SEM image of the mixed TA7 prealloyed powder
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Table 1 Characteristic of raw powders

Raw powder Particle size/um /% Powder shape

PREP-1 150-200 0.08 Spherical
PREP-2 120-150 0.08 Spherical
HDH-1 80-100 0.22 Irregular
HDH-2 60-80 0.25 Irregular
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Table 2 Main scanning parameters of EBSM

Vacuum/ x107Pa Facular diameter/ mm

Scanning speed/m-s™

Bestrow percentage/% Working current/mA

3~5 0.3

50 2.0~3.0
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Fig.2 Optical micrographs in different orientations: (a)

horizontal and (b) vertical
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Table 3 Relative density in different scanning way

Scanning way Horizontal Vertical
Relative density/% 97 95
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Table 4 Chemical composition of TA7

Elements [6) Al Sn N H Ti
GB/T3620.1-1994 <0.12 4.50~5.75 2.0~3.0 <0.035 <0.0125 Bal.
Mixed powder 0.18 5.50 2.76 0.024 0.41 Bal.
Sintered part 0.13 3.89 2.30 0.018 0.002 Bal.
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Table 5 Mechanical properties of parts

Subject on/MPa 00.2/MPa 1% 1%

Forgen 785 680 25 12

Vertical 640 600 18 6
Horizontal 740 650 22 8
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Fig.3 Fracture appearance of sample by EBSM
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Effect of Electron Beam Selective Melting on the Microstructure and Mechanical
Properties of Ti Alloy

Yang Xin'?, Xi Zhengping®, Liu Yong', Tang Hhuiping®, Qi Haibo’
(1. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)
(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)
(3. Tsinghua University, Beijing 100084, China)

Abstract: The microstructure and mechanical property of forming parts by electron beam selective melting (EBSM) for ELI Ti-5A1-2.5Sn
metal powder were investigated by means of optical microstructure and SEM, and universal mechanical testing machine. The results
indicate that the density, the elongation and the room temperature strength of the forming parts are improved effectively according to
zigzag scanning way with a vacuum of 3.0 X 107 to 5.0 X 107 Pa and a current of 2.0 to 3.0 mA,. The relative density, the tensile strength
and the elongation are 97%, 740 MPa and 8%, respectively, close to the properties of forging parts, due to the transit liquid phase from the
electron beam high energy utilization during sintering. Meanwhile, the cleaned surfaces of powders in vacuum improve the sintering
actively. A rapid condensation process makes forming fine grains easy, while the increase of density and the refinement of grains are
helpful to improve the mechanical properties of parts.
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