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ABSTRACT Fabrication of light functionally graded material with a density gradient was studied.
At first, the laminated powder compact of Ti/Ti+TiAl/TiAl was sintered at 1473 K under a pressure
of 30 MPa for 1 h. It was found that, during sintering, violent reaction of Ti+TiAl—AITi; occurred
within not only the mixed layer of Ti+TiAl, but also the adjacent Ti layer and TiAl layer. As a result,
finer graded microstructures than designed, Ti/Ti+AlTiz/AlTi;/AlTio+TiAl/TiAl, are formed within the
sintered body. Second, the TiAl side of the above sintered body was joined to metal Al at 853 K for 20
min by using Al76Si10Zn10Cu4 (mass fraction,%) alloy as brazing filler. The analyzed results show that
during the brazing process the element Si in the brazing alloy diffused to the surface of TiAl, and the Ti-Si
compound was produced at the interface. The corresponding chemical reaction mechanism was discussed.
Finally, the wholly dense Ti/TiAl/Al system FGM is obtained, and its density changes quasi-continuously
in its thickness direction.
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Fig.1 The back-scattered electron image of TiAl/Al joint (a) and area distribution images of elements 5i (b), Ti (c), Cu (d) and Zn (e)
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Fig.2 X-ray diffraction pattern of the Si-rich layer of the
TiAl/Al joint (CuKya)
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Fig.3 The back-scattered electron image (a) of Ti/TiAl/Al
system FGM and the corresponding line distribution im-
ages of elements Al (b) and Ti (¢} in the thickness dircc-
tion
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Fig.b Change of density of the fabricated Ti/TiAl/Al system
FGM in the thickness direction
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