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Fabrication of TiAl filter material through elemental powder
cold roll forming and reactive synthesis
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(State Key Laboratory of Powder Metallurgy,
Central South University, Changsha 410083, China)

Abstract: Tr46. 5% Al( mole fraction) intermetallic compound filter materials with overall porosity of 38. 3% ~48. 2% were fab-
ricated through elemental powder cold roll forming and reactive synthesis. The TiAl alloy filter material with maximum porosity was
fabricated under cold pressure of 35. 3 x 10* = 43. 1 x 10* N(with the roller diameter of 200 mm) , heating rate of 0.33 K/s, and
thermal retardation time of 50 and 60 min at 873 and 1 473 K, respectively. The results show that the microstructure of TiAl filter
material consists of TiAl and TizAl phases, and that the content of TizAl phase increases with the sintering temperature. The most
probable aperture of the TiAl alloy filter material is 2. 56 Pm, and its maximum aperture and air permeability are 11. 8 Pm and 3.
219x 10" "m*Pa” '*s™ !, respectively. The prime reasons are considered to be the existence of the porosity in sheet bars and Al

self-diffusion in the process of reactive synthesis.
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Fig.1 Photo of Ti, Al elemental
powder rolling blanks
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Table 1 Density and rolling parameters of blanks

. Grain size of Ti Grain size of Al . Mill rotational Density/ Relative
Mixed powder Rolling force/ kN e o )
elemental powder/ mm elemental powder/ mm rate/ (r*min” ) (g*em™ ) density/ %
Sample 1* 0.104-0. 147 < 0.074 360 ~ 440 0.5 3.09 83.5
Sample 2* < 0.061 < 0.074 300 ~ 360 1.0 3.18 85.9
Sample 3* 0. 038~ 0. 061 < 0.074 400 ~ 420 1.0 3.08 83.2
Sample 4* < 0.038 < 0.074 380 ~ 400 1.0 3.02 81.6
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Fig.2 XRD patterns of TiAl alloys after

sintered at different temepratures
(a) —1200 C; (b) —1 300 C
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Table 2 Relative contents of TiAl phase
and Ti3Al phase in TiAl alloy

Nominal Sintering

TiAl TizAl) / %

composition temperature/ C w )/ % w(TisAD /%
Tr46.5% Al 1 200 75.9 24.1
Tr46.5% Al 1 300 45.3 54.7
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Fig. 3 SEM image of aperture distribution
of 2% TiAl alloy filter material
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Fig.4 SEM image of pore area and

elemental line scanning of

2* TiAl alloy filter material
(a) —SEM image; (b) —Al; (¢) —Ti
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Table 3 Relative density of TiAl sheets before and after sintering

Sintered at 1 200 C

Sintered at 1 300 C

Sample Relative density
Pressure/ Pa Pressure/ Pa
No. of blanks/ %
0 6 9 0 6 9
1 83.5 51.8 52.5 54.4 52.0 56.2 57.7
2 85.9 55.5 55.3 57.8 56.7 57.5 57.6
3 83.2 54. 1 55.4 57.6 55.0 57.4 58.8
4 81.6 60. 2 60. 3 60. 7 60. 5 61.0 61.7
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Fig.5 Curves of overall porosity and open porosity of

sintered sheets under different pressures

(a) —1 200 C, overall porosity; (b) —1 200 C, open porosity;
(¢) —1 300 C, overall porosity; (d) —1 300 C, open porosity
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Fig. 6 Aperture integral curve of
2* TiAl alloy filter material
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Fig. 7 Aperture distribution curve of
2* TiAl alloy filter material
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