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Table 1 Characteristics of original materials

®"3 BRI >

Table 3 Granularity classification of titanium powder

Powder group No. Grain size/pm
1 75-106
2 51-75
3 47-51
4 <47
5 <38

. Density/ Melting Purity/ Place of
Material (grem™)  point/C % origin
Titanium powder  4.54 1668.0  99.5  Beijing
Quartz tube - 1450 99.95  Jiangsu

&2 BRI Ry
Table 2 Chemical composition of titanium powder (mass

fraction, %)

Ti (@) Fe Mn C Others

=299.5 <035 <0.04 <0.01 <50.005 <50.095

Ti powder

with quartz tube

Quartz tube
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Fig. 1 Schematic diagram of preparation process, and sample photograph
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Fig. 2
different powders sintered at 920 °C

Membrane microstructures of

holding for 30 min: (a) Powder group I;
(b) Powder group 2; (c) Powder group 3;
(d) Powder group 4; (¢) Powder group 5
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Membrane
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Fig. 3 Microstructures of substrate-membrane formed by powder group 5 under different sintering conditions: (a), (b) S2;

(c), (d) S3

Bl 4 KyoRA 2 fEARBREE S N AR B SR -2 oML 45 4
Fig. 4 Microstructures of substrate-membrane formed by powder group 2 under different sintering conditions: (a), (b) S1;
(c), (d) S2
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Fig. 5 Microstructures of substrate-membrane formed by powder group 4 under different sintering conditions: (a)—(c) S1;

(d)—(f) 4
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Fig. 6 XRD patterns of membrane of different powders
sintered at 920 C holding for 30 min: (a) Powder group 1;
(b) Powder group 3; (c) Powder group 4; (d) Powder group 5
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Fig. 7 XRD patterns of membrane formed by powder
group 5 under different sintering conditions: (a) S2; (b) S3
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Fig. 8 XRD patterns of membrane formed by powder
group 2 under different sintering conditions: (a) S1; (b) S2
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Fig. 9 SEM image(a) and EDS spectra((b)—(d)) of substrate-membrane of powder group 5 sintered at 950 ‘C holding for

120 min
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Preparation of Ti-Si intermetallic compound
porous membrane materials

LIU Zhuo-meng, LIU Zhong-jun, JI Shuai

(College of Materials and Engineering, Xi’an Shiyou University, Xi’an 710065, China)

Abstract: Ti powder and high-purity quartz tube were used as raw materials, and combined with cold isostatic
pressing and vacuum sintering process, a new porous material using porous titanium as matrix and Ti-Si
intermetallic compound as porous membrane was prepared. The phase composition and microstructure of the
sintered product were observed and analyzed by XRD, EDS and SEM. The results show that the thickness and pore
size of the Ti-Si intermetallic compound porous membrane are 2—3 pm and less than 0.3 um. At the same time, the
effect of Ti powder in different particle size ranges on the uniformity of Ti-Si porous membrane was also studied. A
composite porous material using porous titanium as matrix and Ti-Si intermetallic compound as porous membrane
was successfully prepared by in-situ reaction sintering in a limited zone, which provides a new way for the
preparation of metal gradient porous materials.

Key words: porous material; in-situ reaction; Ti-Si intermetallic compound; composite porous material
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