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Mechanical properties of cellular-structure Ti-6Al-4V alloys
fabricated by electron beam melting method
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Abstract: Cellular Ti-6Al-4V alloys with reticulated mesh structures were designed by computer aided design (CAD)
and manufactured by the electron beam melting (EBM) technique using raw powders with extra low interstitials (ELI).
The microstructures and mechanical properties of these cellular alloys were further characterized. The cellular Ti-6Al-4V
alloys with acicular microstructures mainly consist of thin o' martensite with a small amount of § phase. The elastic
modulus and compressive strength of these Ti-6Al-4V alloys decrease with the increase of porosity of cellular structures.

Moreover, the relationships between relative modulus and density, as well as between relative strength and density, were

found to be consistent with the Gibson-Ashby model.
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Fig. 1 CellularTi-6A1-4V alloys model(a) and entity(b)
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Fig. 2 SEM images of EBM Ti-6Al-4V samples
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Fig. 3 TEM image of EBM Ti-6Al-4V sample
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Fig. 4 Theoretical relationship between elastic modulus(£/E,)

and relative density(p/po)
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Fig. 5 Strain—stress curves of cellular Ti-6Al-4V alloys
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Fig. 6 Comprehensive nominal strain—stress curves of

cellular Ti-6Al-4V alloys: (a) No heat treatment; (b) Heat

treatment: 850 ‘C, 1 h, AC
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