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Design and fabrication of porous medical titanium based on
control of elastic modulus
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Abstract: The porous titanium with bone-like structure were designed and fabricated by titanium mesh-stacking-sintering
based on the control of elastic modulus. The elastic modulus was controlled by the porosity which was influenced by the
cold pressure during the fabrication of porous titanium. The microstructure and mechanical properties of the porous
titanium specimen were investigated by scanning electron microscope (SEM) and electrical universal testing machine,
respectively. The elastic modulus and yield stress (gy,) were calculated from the stress—strain curve. The results show
that the elastic modulus changes from 1.6 GPa to 5.6 GPa when the porosity is 41.02%—58.87% by controlling the cold
pressure from 112 MPa to 225 MPa. The microstructure shows that the pore has different shapes and sizes at longitudinal
section and cross section, which is determined by the porous titanium’s anisotropy of the mechanical properties.
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Fig. 1 SEM micrographs of porous titanium with longitudinal

section (a) and cross section (b)
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Fig. 2 Compressive stress—strain curves of porous titanium
with different directions: (a) Longitudinal section; (b) Cross

section
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Fig. 3 Porosity curves of porous titanium with cold pressure
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