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Abstract IN 738LC, the major material for gas-turbine for power generation, was heat treated at 750°C,
850°C, 950°C for 1000, 2000, and 4000 hrs and the microstructural evolution and mechanical properties were
examined using optical microscope, XRD, SEM/EDS. The results showed ', the main strengthening elements
in this alloy, was about 300 nm in size and was about 56% by area fraction in as-cast samples. The area
fraction of ' peaked at 2000 hours at 750°C. The average diameter of the ¥' which was about 300 nm at as-
cast specimen increased to about 1 um after heat treatment at 950°C for 4000 hrs. Carbides were formed at
dendrite, cell or grain boundaries which was ascribed to the segregation caused by solute redistribution during
solidification. It was found that MC type carbides formed at low temperature, whereas carbides of My3Cq type
formed at higher temperature or at longer degradation. The hardness and impact energy decreased as the heat
treatment temperature . or time of retention increased, which was inaccrodance with the area fraction of ¥'.
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Table 1. Heat-treatment conditions and denomination of
specimens.
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Table 2. Chemical compositions of IN 738LC (wi%).

Fig. 1. Optical micrographs of the specimens of a) new
specimgn, and b) S4950.
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Fig. 2. X-ray diffraction result of S4950 specimen.
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Fig. 3. SEM microstructures of ¥’: a) new specimen, b) S1950, ¢) S2950, and d) S4950.
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Fig. 4. Diameter and relative number density of ¥': a) new specimen, b) $1950, c¢) S2950, and d) S4950.
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Fig. 5. Area fractions of ' at heat-treated specimens.
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Fig. 6. SEM microstructures of carbide: a) new specimen, b) S1950, c¢) S2950, and d) S4950.
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Fig. 7. EDS spectra of 1) 7', 2) MC, 3) My3Cs, and 4) matrix of Fig. 6(d).
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Fig. 8. TEM images, SADP and EDS spectra of a) bright field image of 4850 (SADP of arrowed precipite (inset)), b) is S4950,
¢) EDS spectrum of the arrowed precipitate of (a) and d) EDS spectrum of arrowed precipitation of (b).
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Table 3. Impact test results for the heat-treated specimens.
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1,000~ 7} 15.7 - 52.5 19.6 15.2
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