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Abstract The effect of precipitates on the high temperature tensile properties of cast alloy 718 was investigated by
phase extraction method and microstructural observation. The value of tensile strength and elongation gradually de-
creased with increasing testing temperature up to 760°C. Elongation of the alloy increased, while tensile strength de-
creased above 760°C. The amount of precipitates in the specimen that tensile tested at 760C showed maximum owing
to stress assisted precipitation. Therefore, the alloy exhibited the lowest value of the elongation and the degree of de-
crease in yield strength at this temperature due to high flow stress of precipitates. Little amount of precipitate, espe-
cially ¥ and 77, resulted in softening of the alloy at the temperature above 760C.
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Table 1. Chemical composition of cast alloy 718.

Element C Mn Si P S

Cr Mo | Nb+Ta Ti Al Fe Ni

wi% 0.08 | 035 | 035 | 0015 | 0.015

19 3.0 5.1 090 | 060 18 Bal.
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Fig. 1. Micrographs of cast alloy 718 after standard heat treat-
ment, (a) Optical micrograph (b} SEM micrograph showing
interdendritic region (¢) TEM micrograph showing ¥, ¥ pre-
cipitates
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Fig. 2. High temperature tensile tested results of cast alloy 718.
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Fig. 3. Micrographs of tensile failed specimens near to the frac-
ture surface. {(a) 649C (b) 760°C (¢) 871C
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Fig. 4. SEM micrographs of tensile tested specimens. {a) Tensile tested at 6497, (b) 760°C, () 816°C and

{d} 871C
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Fig. 5. Amount of existing phase in comparison with tensile
elongation for each testing condition.
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