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W5l y/y RN WA $TY A BAY & At 2L TIF B 7 AelA Beise} Basen, vy TAA
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Abstract Microstructural evolution and creep failure behavior of GTD 111 have been studied. Solidification and pre-
cipitation behaviors of the alloy during casting have been analyzed by microstructural observations. It has been found
that MC carbides solidify just before the 7/7 eutectic solidification. The 7phase was found to be formed by transforma-
tion of Ti-rich 7" phase. PFZ has formed in the vicinity of the transformed sphase. A few MC particles, which have
been identified as TaC, precipitated within the PFZ. Creep failure along grainboundary was dominant at and above
871°C. Creep failure above 871°C was caused by the propagation of surface cracks and internal cracks. Creep crack has
initiated at the microporosities embedded on the grainboundary. The #phase and PFZ have been found to be little or
no effect on creep crack initiation.
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Table 1. Chemical composition of GTD 111 (wt.%)

Z3-4 I Niv] 2404983 GTD 11198 Zx el nfAe mjAzHe] g3 9

Cr Co Al Ti w Mo Ta C Zr B Ni
Min 1370 | 9.00 2.80 4.70 350 1.40 2.50 0.08 0.005 | 0.005 bal
Max 1430 | 1000 | 3.20 5.10 4.10 1.70 3.10 0.12 0.040 | 0.020 bal
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Fig. 1. Creep specimen.
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Fig. 3. SEM micrograph of as-cast GTD 111, showing »/¥ eu-
tectic and microporosity embedded on the /7 eutectic(arrow
shows microporosity).
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Fig. 4. MC carbide(a) and compositional profile across the car
bide(b).
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Fig. 5. Micrographs of Heat Treated GTD 111 (a) OM micro-
graphs (b) SEM micrograph showing # transformation along the
rare precipitation region.
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Fig. 6. Comparison of interdendritic region between the as—cast
(a) and the heat treated(b) conditions, showing the difference
on the amount of 7 phase between the two conditions.
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Fig. 7. SEM micrograph of heat treated GTD 111, showing PFZ
due to 7 transformation and precipitation in the PFZ. (a) SEM
image of interdendritic region. (b), (¢) and (d) EDS analysis of
the pointed particles in (a).
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Fig. 8. Creep-rupture lives of GTD 111.
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Fig. 10. Microstructure of the failed creep specimen(at 982°<C
163.6MPa), showing surface crack.

Fig. 11. Microporosity embedded on the grainboundary.
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Fig. 12. SEM micrograph of the failed creep specimen(982°C
183.6MPa), showing raftening of » and independence of 7
phase and PFZ on creep crack initiation.
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