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Fig.1 Schematic diagram of heating of porous Ti-Al

intermetallics prepared by pressureless sintering
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Fig.2 Macro morphology of Ti-Al intermetallics compacts
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Table 1 Swelling effect of porous Ti-Al intermetallics (/%)

Pressure/MPa 650 C 750 C 850 C 950 C
150 52.25 45.05 48.10 43.44
100 49.51 38.45 38.81 39.11
50 35.34 35.06 31.24 31.69
25 22.90 28.84 23.77 23.17
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Fig.3 Swelling effect of porous Ti-Al intermetallics
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Fig.4 XRD patterns of porous Ti-Al intermetallics
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Fig.6 Fracture morphology of porous Ti-Al intermetallics pre-

pared by pressureless sintering at different temperatures:
(a) 650 C, (b) 750 C, (c) 850 °C, and (d) 950 C
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Fig.7 Magnification morphology of fracture surface of porous

Ti-Al intermetallics prepared by pressureless sintering at
different temperatures: (a) 650 °C, (b) 750 C, (c) 850
‘C,and (d) 950 C
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Fig.8 Porosity of porous Ti-Al intermetallics: (a) overall
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Fig.9 Macro morphology: (a) copper wire, (b) green compact,

and (c) porous materials
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Microstructure and Formation Mechanism of Porous Ti-Al Intermetallics
Prepared by Pressureless Sintering

Feng Peizhong?, Su Jian', Zhou Yaguo®, Wang Jianzhong? Ge Yuan?, Liu Zhangsheng®, Wang Xiaohong*
(1. China University of Mining and Technology, Xuzhou 221116, China)

(2. State Key Laboratory of Porous Metal Materials, Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: Porous Ti-Al intermetallics materials were prepared form titanium and aluminum powders by pressureless sintering route, and
the macro-morphology, phase composition, porosity, microstructure and formation mechanism of porous Ti-Al intermetallics were
investigated. The results show that the volume expansion of the Ti-Al compacts is observed in all samples. The porosities of Ti-Al
intermetallics are within the range of 49.88%~57.53%, and the open porosities are within the range of 47.60%~56.15%. The porous
materials are made of interconnected skeleton, big pores among skeleton and small pores in the interior of skeleton. The interstitial pores in
green powder compacts are the most important source of big pores of porous Ti-Al intermetallics, and the in-situ pores from the melting
and flowing of aluminum powders is also significant to the formation of big pores. Small pores are from the precipitation of Ti-Al
intermetallics particles in pressureless reactive sintering, and TiAls is the main phase of porous materials, and porous Ti-Al intermetallics
are formed by thermal explosion mechanism.
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