5t g 3

# & $® Vol. 83 (1997) NolO

Fe,V,.BARMTIAIG & D FNIRE B L
HRSIRISEICELIITAFRRENESE

E2i1) A = W VN = |

At - Il

e

Effects of Dissolved Oxygen Content on Microstructure and
Room Temperature Tensile Properties of Cast TiAl-Fe-V-B Alloy

Sadao Nisuikiory, Kenji Matsupa and Yukiva Narkacawa

Synopsis :

We examined the effects of dissolved oxygen content on room temperature tensile properties of a gamma TiAl alloy,

Ti-46.7 Al-1.3Fe-1.1 V-0.35B (mol %) developed as a casting material for turbine components, for replacing superal-

loys.

The ductility and the tensile strength were reduced with the increase of dissolved oxygen content. Then, we

focused on the relationship between dissolved oxygen content and microstructure. Oxygen had a significant effect on
the amount of lamella phase and the presence of the beta phase. According to composition analysis by using EPMA,
as compared that of TiAl-Fe-V-B alloy with approximately 500ppm oxygen, the alpha and gamma two-phase field was

extended with an increase in the oxygen content. On the basis of these experimental results, we discussed the allowable
content of oxygen to avoid the decrease of the room temperature ductility and tensile strength and to meet the design

requirements.
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Fig. 1. RT ductility as a function of oxygen content.
HIP : 1300°C/5h/200MPa
HT : 1300°C/15h.
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Fig. 2. RT tensile properties as a function of oxy-
gen content.
HIP : 1300°C/5h/200MPa
HT: 1300°C/15h.
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Fig. 3. Backscattering electron images of heat-treated TiAl-Fe-V-B alloy with varying oxygen contents
1300°C/5h and 1300°C/15h (heat pattern: two-step type).
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Fig. 4. X-ray diffraction patterns of heat-treated
TiAl-Fe-V-B alloy with varying oxygen
contents.
(a)1300°C/5h and 1250°C/5h (heat pattern:
two-step type
(b) 1300°C},5h and 1300°C/15h (heat pattern:
two-step type).
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Fig. 5. Aluminum composition of the a, phase and
the y phase in TiAl-Fe-V-B alloy with
varying oxygen contents.
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Fig. 6. Solubility of Al, Fe and V in the a, phase in
TiAl-Fe-V-B alloy with varying oxygen
contents.
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Fig. 7. Solubility of Al, Fe and V in the y phase in
TiAl-Fe-V-B alloy with varying oxygen

contents.
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