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High-Temperature Tensile Rupture Life and Fracture Procedure of

Laser Direct Deposited Ti60 Alloy and TiC,/Ti60 Composites
Sun Jingchao Zhang Yongzhong Gong Xinyong Liu Mingkun
(Center for Composites, General Research Institute for Non-Ferrous Metals, Beijing 100088, China)

Abstract Ti60 alloy and TiC, (mass fraction of 5% )/Ti60 titanium matrix composites are fabricated by laser direct
deposition process. The microstructure and tensile rupture life under 600 ‘C are investigated and compared. The
results indicate that, for laser direct deposited TiC,/Ti60 composites, primary TiC appears as dendrites and
distributes at the original 8 grain boundary. and the eutectic TiC appears as particulate and distributes between «
laths. The existence of TiC results in refinement of the matrix. Compared with the Ti60 alloy, TiC,/Ti60 composite
exhibits a superior rupture life and creep resistance under 600 C . The creep rupture of the composite is primarily
initiated by a mixture of interface debonding between TiC and the matrix and interface voiding between o-Ti and s-Ti,
which is followed by the ductile failure through the matrix.
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Fig. 1 Morphology of TiC,/Ti60 composite powder for

laser direct deposition
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Fig. 2 (a) Schematic diagram for laser direct deposition process and (b) deposited samples
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Fig. 3 Microstructure of laser direct deposited (a) Ti60 alloy, and (b), (¢), (d) TiC,/Ti60 composites
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Table 1 Tensile repture life of laser direct deposited Ti60

alloy and 5% (mass fraction) TiC,/Ti60 composites

under 600 C
Stress / Creep rupture
Sample ) 8 /%
MPa life /h
As-deposited Ti60 alloy 390 19.1 8
As-deposited Ti60 alloy 310 188.0 18
As-deposited TiC, /Ti60 390 43.8 10
As-deposited TiC, /Ti60 310 232.9 10
As-deposited 10 % TiC
(volume fraction)/TA15 310 48.5 23
0 - .
8% (TiC+TiB) 310 31

(volume fraction)/Ti6242"
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Fig.4 SEM images showing the tensile rupture surface of Ti60 alloy tested at 600 C /390 MPa
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Fig.5 SEM images showing the tensile rupture surface of TiC,/Ti60 composites tested at (a). (b) 600 'C/390 MPa;
(¢), (d) 600 C/310 MPa
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Fig. 6 SEM images showing the longitudinal section of creep ruptured TiC,/Ti60 composites tested at
(a), (b) 600 C/390 MPa; (¢), (d) 600 'C/310 MPa
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