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Effect of Solution Heat Treatment on Mechanical Properties
in Incoloy 825 Alloy
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Abstract This study was carried out to investigate the effect of heat treatment on the microstructure and
mechanical properties in 90% hot forged Incoloy 825 alloy. With increasing solution treatment temperature, the
grain size increased and the volume fraction of total precipitates decreased, and the precipitates disappeared at
1,000°C. With increasing aging time at 700°C, the volume fraction of precipitate increased and the precipitates
size increased. Most of the precipitates consist Cr,;C4 carbide, and a small amount of TiC carbide was also
observed. With decreasing solution treatment temperature and increasing aging time, tensile strength and hard-
ness increased, and the elongation and impact value decreased. With increasing aging time, the impact value
decreased sharply by the increased of the precipitate size.
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Fig. 1. Micrographs of Incoloy 825. (a) Optical, (b) SEM.
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Fig. 2. SEM micrographs showing the effect of solution treatment temperature in 90% hot forged Incoloy 825.

(@) 700°C, (b) 800°C, (c) 900°C, (d) 1,000°C.
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Fig. 3. SEM micrographs showing the effect of aging time at 700°C in 90% hot forged Incoloy 825. (a) 1 hr, (b) 5 hr,

(c) 10 hr, (d) 30 hr.
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Fig. 4. Chemical composition of precipitate obtained by EDS in Incoloy 825 alloy, aged at 700°C for 30 hr. after 90%

hot forging.
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Fig. 5. X-Ray diffraction pattern of precipitate obtained
in Incoloy 825 alloy, aged at 700°C for 30 h. after 90%
hot forging.
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and impact value of 90% hot forged Incoloy 825 alloy.
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