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ABSTRACT Ti–Al based alloy porous materials were fabricated through cold pressing and pressureless
sintering of Ti/Al elemental powder mixtures. The influence of Al content on the swelling behavior, pore
structure properties and pore formation mechanism were investigated in detail. The results show that
swelling effect and pore formation take place because of the different diffusivities of Ti and Al during
reaction sintering. The swelling and porosity increase with increasing of the Al content, but when the Al
content(mass fraction)exceeds 60 %, the swelling begins to suppress and the porosity begins to decrease.
The prime reason for the pore formation is considered to be the existence of the porosity in green compacts
and Kirkendall effect in the process of reactive synthesis.
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Table 1 Composition of the samples with different Al content (mass fraction, %)

Sample No. 1 2 3 4 5 6 7 8 9 10

Al content 20 25 30 35 40 45 50 55 60 65

Ti content 80 75 70 65 60 55 50 45 40 35

%�CD.

1 ��89
�=:<:=:>�8 99.7%�>; Ti7E>

�8 99.8% �;?@ Al 7<F=), G@=>?@

8 20∼30 μm� Ti!Al71,?&5=6 (26)A)

8 20%∼70% � 10 1+)71HB, @HB�+)

$+#�AA@�0 1. :?&1�71*BIB�
�#C)B(, %C* 60 DJ?�C� 250 MPa �

?)A?+<B 32 mm D� 3 mm �=>;?DE
H. :?DEH*�>C (>C�8 10−4Pa) ?FD
2EA!?(715, * 620∼640 E%�FK2G

% 2 h, @A15%�8 1300 E, G% 60 min.

5� BTP–3 H&'��'%EILIE Ti–

Al �����@�'B!GH�*#'B)J; 5
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�Q 136.82%; P5=6�� 60% 2, 75L5=6

* 1 Ti–35%Al ��SVR:BSTTU;WVWX
Fig.1 SEM micrographs of the powers and billet

samples with the composition of Ti–35%Al be-

fore and after sintering (a) Ti–35%Al powders,

(b) before sintering, (c) after sintering
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* 2 8>9]Z8[�ZS[TVS[W;\]
Fig.2 Effects of raw material composition on the

open porosity of porous Ti–Al alloy filters

* 3 8>9[RXY\^_]Y;\X
Fig.3 Effects of raw material composition on the ex-

pansion of porous Ti–Al alloy filters
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Fig.4 The evolvement of volume expansion of the

compacts with the nominal composition of Ti–

35%Al during the whole pressureless sintering

procedure

* 5 8>9[e�Sd]Y;\X
Fig.5 Effects of raw material composition on the

maximum pore size of porous Ti–Al alloy fil-

ters by the same fabrication process
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Fig.6 SEM image of longitudinal section of Ti/Al

diffusion couple annealed annealed at 600 n

for 48 h

* 7 <?_ 20%Al S 60%Al ;RXs 1300 npf

1 h UqqS[WVvt

Fig.7 SEM image of porous 20%Al and 60%Al alloy

after reactive synthesis at 1300 n for 1 h (a)

20% Al, (b) 60% Al
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Ti3Al + 2TiAl2 + TiAl → 6TiAl (3)
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Fig.8 XRD patterns indicating the effect of raw ma-

terial composition on the final phase compo-

sition of these porous Ti–Al alloy filters (a)

Ti–20%Al, (b) Ti–30%Al, (c) Ti–40%Al, (d)

Ti–60%Al
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