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Abstract: Electrolytic titanium powder was utilized as the raw material for fabricating porous titanium
through press-sintering technique. The forming and sintering characteristics were investigated. Then the
mechanical properties, pore structure, pore size distribution and permeability of the prepared porous ti-
tanium were characterized. The results show that with the increase of pressing pressure, the bridging
space between the particles of electrolytic titanium powder with secondary particle characteristics
gradually disappears. Porous titanium powder with different porosity and mechanical strength can be
obtained by adjusting the molding pressure and sintering temperature. Compared to HDH titanium
powder, electrolytic titanium powder exhibits better molding performance, easier sintering densification,
higher porosity, greater permeability, and a higher Young’s modulus. A porous titanium was obtained
by using electrolytic titanium powder with a particle size of 74~104 um at 70~110 MPa and then sinter-
ing it at 1 110 °C, whose Young’s modulus is similar to that of human cancellous bone. The permeabil-
ity and maximum pore diameter meet the requirements of TG035 and TG020 in the standard for sintered
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metal filtration elements (GBT6887-2019), indicating promising applications in the fields of human can-

cellous bone implants and filtration materials.

Key words: porous titanium, electrolytic titanium powder, molding, sinter, mechanical property
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Table1 Chemical compositions of titanium powder
U i ZRI T’ %

LS HIE um Ni Cr Mn Na Ca Fe C N H 0
FL A A 74 ~ 104 0.04 0.02 <0.01 0.02 0.02 0.04 <0.01 0.010 0.032 0.89
FL A 365 ~ 833 <0.01 0.01 <0.01 0.02 0.01 <0.01 <0.01 0.007 0.005 0.78
HDH#% 74 ~ 104 0.02 0.01 <0.01 0.01 0.01 0.05 <0.01 0.010 0.022 0.12
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Fig.2 Compact density under different forming pressures
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Fig. 3 Porosity and shrinkage of sintered porous titanium at different molding pressures and temperatures
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Fig. 8 Pore size distribution of porous titanium
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Table 3 Porosity and pore size of titanium powder under
different preparation conditions
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