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Structure and Joint Properties of Diffusion Bonded TiAl Alloy and TC4 Alloy
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Abstract TiAl alloy was prepared using hot isostatic pressing process and the fully lamellar microstructure was
achieved via heat treatment. Then the diffusion bonding of TiAl and TC4 was invetigated. By the analysis of the micro-
structure ,mechanical property and fracture surface,it is found that TiAl alloy and TC4 alloy can be jointed well under
the conditions of 915°C /80 MPa/1 h, and the joint achieves metallurgical combination. The joint part appears both
TiAl lamellar and TC4 rolling stripe. Strength of some joints exceeds the TiAl substrate. At room temperature ,400°C
and 500°C , the joint tensile strength reaches 91.77% ,95.27% and 99.21% of the TiAl substrate,respectively.
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Tab.1 Composition of TiAl intermetallics and TC4 at%

R Ti Al Cr Nb A\ B v
TiAl 48.3 47 2 2 0.2 0.5
TC4 A 6 4
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Fig.1 DSC curve of TiAl alloy
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Fig.2  Fully lamellar microstructure of TiAl intermetallics

after heat treatment
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Fig.3  Diffusion bonding model
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Fig.4 Tensile test specimen
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Tab.2 Mechanical propertiss of TiAl/TC4 joint MPa
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TiAl 446 386 483 334 500 346 542 286
TC4 973 897 672 536 628 435 443 237
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Fig.5 Tensile test specimen( fracture at TiAl side)
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Fig.7 Fracture surface
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