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Study on the Pore Properties of the Powder-Rolled
Porous Ti Sheets with Different Powder Sizes
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Abstract: The porous titanium (Ti) sheets as filter elements exhibit a great demand in the field of hydro-metallurgy
process, chlor-alkail industry, water treatment, pharmaceutical industry, etc. For the powder-rolled porous Ti sheets, sys-
tematical studies had been carried out on rolling, sintering process and properties of porous Ti sheets. In this work, porous Ti
sheets with the width of 420 mm, different thicknesses and uniform microstructure were fabricated by powder rolling combi-
ning with vacuum sintering. The effect of powder properties on the performance of powder-rolled porous Ti sheets, including
porosity, maximum pore size, gas permeability, had been investigated. The results indicate that with the decrease of powder
size, the density of porous Ti sheet increases, while its porosity, maximum pore size and gas permeability decrease. Moreo-
ver, the variation rule of maximum pore size and gas permeability to porous Ti steel is similar to that of molded porous mate-
rials. Therefore, in order to obtain the maximum porosity, porous Ti sheets should be rolled with the minimum rolling force.
At that time, the coarser powders are, the thicker porous Ti sheets are. With the same powder size, the internal pore path of
porous Ti sheet became longer and more complicated via its thickness increasing. It makes more energy consumed by gas
passing through the pore structure, finally resulting in poor gas permeability of porous Ti sheet.
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Fig. 1 SEM image of jet milled Ti powders

Table 1 Chemical composition of Ti powder( w/%)

Element C H (0} N Fe Si Ti

0.011 0.026 0.120 0.013 0.070 0.030 Bal.

Content
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Fig. 2 Flow chart of porous Ti sheet fabricated by powder rolling
combining with vacuum sintering'*)
x2 FEMEKMPILFITZSH
Table 2 Process parameters of powder rolling for Ti powders with
different powder sizes

Powder Minimum roll  Rolling speed ~ Minimum rolling
size/ m gap/mm /(m/min) force/t
150~104 6.00 4.00 195
104~ 86 5.20 4.80 181

86~74 4.00 5.00 120

74~44 3.00 5.50 80
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Table 3 Properties of Ti powders with different powder sizes

Powder size Apparent density Tap density Flowability
/pm /(g/em®) /(g/em?®) / (/50 g)
150~104 1.18 1.86 43.51
104~86 1.19 1.90 46.03
86~74 1.29 1.96 51.20
74 ~44 1.12 2.04 —
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Table 4 Densities and thicknesses of porous Ti sheets with differ-
ent powder sizes

Powder size/pm 150~ 104 104 ~86 86~74 74~44
Density/ (g/cm®) 3.16 3.21 3.26 3.31
Thickness/mm 2.53 2.00 2.00 1.03

33

32 -

31 -

o} \

29 — \v
.

28
150~104  104~86 86~74 74~44
Powder size/um

3 AR BEXS Z2 AL AR AL B EZ A R

Fig. 3 The variation of porosity to porous Ti sheets vs. different

Porosity/%

powder sizes
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Fig.4  Cross-sectional SEM images of porous Ti sheet rolled with
powders in the size of 150~ 104 pum: (a) before sintering,
(b) after sintering
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Table 5 Static tensile properties of porous Ti sheets rolled with

different powder sizes

150~104 104 ~86 86~74 74~44

Powder size/pm

Tensile strength/MPa 56.30 60.30 70.02 74.42
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