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Fig.1 CAD model views of graded meshes
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Fig.2 OM images of strusts of EBM Ti-6Al-4V meshes
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Fig.3 SEM images of annealed strusts of EBM Ti-6Al-4V
meshes at 750~950 °C: (a) untreated, (b) 750 C,
(c) 850 C, (d) 950 C, and (e) 950 ‘C+500 ‘C/4 h
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Fig.4 Compression nominal stress-strain curves of Ti-6Al-4V graded meshes after different temperatures annealing: (a) untreated,

(b) 750 °C, (c) 850 °C, (d) 950 °C, and (e) 950 ‘C+500 ‘C/4 h
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Table 1 Mechanical properties of Ti-6Al-4V meshes after
different temperatures annealing

Temperature/C omax/MPa op/MPa E/GPa
Untreated 18.15 10.47 5.18
750 18.57 11.29 5.69

850 18.51 11.32 5.65

950 17.98 10.03 5.48
950+500/4 h 17.43 9.88 5.32
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Fig.5 Images of the Ti-6Al-4Vgraded meshes after 750 ‘C (a~e) and 950 ‘C (A~E) annealed at different strains

during the compression, recorded in video
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Influence of Annealing Treatment on Microstructure and Mechanical
Properties of Graded Structure Ti-6Al-4V Alloys

Zhao Shuo®, Hou Wentao*, Hao Yulin®, Liu Yujing?, Zhang Laichang?, Li Shujun?, Yang Rui'
(1. Shenyang National Laboratory for Materials Science, Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)
(2. School of Engineering, Edith Cowan University, Perth, Australia, WA 6027)

Abstract: Graded Ti-6Al-4V reticulated meshes with different porosities in Materi-alise software were fabricated by additive manufacturing
using the electron beam melting (AM-EBM). The effects of annealing temperature on the microstructure and mechanical properties of these
samples were studied. The results show that the strut microstructure is dominated by thin o’ martensite platelets and minimal g phase. The
effective Young’s modulus and strength are the weighted average of the moduli and strength of each constituent. There is stress discontinuity
along the interface between the two different layers which cause the reduction of strength. Annealed at 950 ‘C for 1 h, « platelets are thicker
and the plasticity of struts is improved; at the same time the effective elastic modulus and compressive strength are slightly reduced. After
annealing treatment graded Ti-6Al-4V meshes achieve the optimal mechanical performance.
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