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Table 1 Chemical composition of TC4 titanium alloy (w/%)
Al \Y Si Fe C H 0 Ti
6.19 4.18 0.010 0.059 0.009 0.003 0.177 Bal.
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Fig.1 Optical micrographs of ceramic-moulded (a, b) and graphite-moulded (c, d) TC4 titanium alloy samples:

(a, ¢) x-y plane and (b, d) y-z plane
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Fig.2 Orientation distribution (IPF) (a, b) and grain diameter distribution (c, d) for ceramic-moulded (a, ¢) and

graphite-moulded (b, d) TC4 titanium alloy
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Fig.4 Cooling curves of castings in two shell casting moulds: (a) ceramic and (b) graphite
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Effect of Different Cast Moulds on the Microstructure,
Texture and Stress Rupture of TC4 Titanium Alloy
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(1. Xi’an University of Science and Technology, Xi’an 710054, China)
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Abstract: The effect of different casting moulds on Ti-based alloys such as TC4 is very significant. The microstructures, texture and
high-temperature stress rupture of different cast-mould TC4 alloys were investigated by the optical microscopy (OM), scanning electron
microscopy (SEM), electron back scattering diffraction (EBSD), and X-ray diffraction (XRD). The persistent fracture behavior of TC4
alloys was studied. The results show that all TC4 alloy samples of different moulds are composed of a phase, ff phase and @ phase, and a
phase (around 90% in the matrix) is the main phase. Compared with the graphite-moulded TC4 alloy, the ceramic-moulded TC4 alloy is
much more beneficial to f—a phase transition; therefore, the percentage of a phase is higher (by around 5.3%) and its average grain size is
larger (dmean=37.021 pm) than those of graphite-moulded TC4 alloys, and distribution of grains is relatively uniform and stable. With the
increase of a phase percentage, the strength of TC4 alloys decreases and the plasticity increases. Simultaneously, the ceramic-moulded
TC4 alloy has strong texture and obvious orientation, and the texture type is {1120}<1100> with an angle of 45° along y direction, which
further verifies that the texture of samples is related to the enhancement of peaks in (100), (002), (101) directions. The stress rupture of
ceramic-moulded TC4 alloy samples at high temperature is better than that of graphite-moulded TC4 alloys. At the temperatures of 400,
430, and 460 °C, the stress rupture life of the samples which show ductile fracture and dimple appearance in rupture is increased by
1.174%, 15.401%, 6.998%, respectively. In addition, temperature directly affects the high-temperature stress rupture of TC4 titanium alloy.
As the temperature increases, the stress fracture life of TC4 titanium alloy gradually decreases.

Key words: TC4 titanium alloy; mould; microstructure; texture; high temperature stress rupture
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