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Abstract Wall-like Ti60 alloy and TiCp (mass fraction 5% )/Ti60 titanium matrix composites are fabricated by laser
direct deposition process. Their microstructure and tensile properties under 600 C are investigated. The results
indicate that the deposited Ti60 alloy presents a widmanstatten structure with some spherical rare earth phases
distributing along the sub-grain boundaries and the «/f interface. For the deposited TiCp/Ti60 composites, there are
some un-melted TiC particles and re-solidified TiC particles appear as discontinuous chain-like. The TiC particles
distribute uniformly within the matrix with good interface bonding. Under 600 ‘C, the ultimate tensile strength
(UTS) of TiCp/Ti60 composites is 65 MPa higher than that of Ti60 alloy, following with decreased elongation. Ti60
alloy exhibit ductile fracture characteristics, while TiCp/Ti60 composite exhibit some complicated fracture
characteristics including intergranular fracture, quasi-cleavage crack and local ductile rupture.
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Fig. 1 Schematic diagram for laser direct deposition
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Fig. 2 Specimen for tensile tests
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Fig. 3 Optical microscopy (OM) microstructure of laser direct deposited Ti60 alloy. (a), (b) weakly etched;
(¢), (d) deeply etched
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Fig. 4 SEM micrograph showing the as-deposited microstructures of the TiCp/Ti60 composite
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Fig.5 X-ray diffraction patterns of the laser direct
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Table 1 High temperature tensile properties of as-deposited Ti60 alloy and TiCp/Ti60 composites

Sample

Layer orientation with
respect to tensile direction

Test Tensile Elongation

4 parallel
As-deposited Ti60 .
perpendicular

) . ) parallel
As-deposited TiCp/Ti60 )
Perpendicular
Cast BT20J141
IMI8340]
Forged TA15M%

condition /K strength ¢,/ MPa 8/ %%
873 717 13.0
873 708 13.2
873 765 4.3
873 790 4.3
773 549 12
873 635 14.5
823 622 29.8
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Fig. 6 SEM images showing tensile rupture surface of the Ti60 alloy (a), (b); TiCp/Ti60
composite (¢), (d) tested at 600 C
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