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Investigation of the Effect of Homogenization Treatment on
Distribution of Alloying Elements, Microstructure and Hardness of
Co-Al-W-Ti-Ta-Base Superalloy
M. Etminan, M. Morakabati* and S. M. Qazimirsaeid

Malek Ashtar University, Tehran, Iran.
Abstract: The aim of this study was to investigate the effect of temperature and time of homogenization treatment on the
microstructure, distribution of alloying elements and hardness of the novel Co-based superalloy Co-7Al1-7W-4Ti-2Ta. For this

purpose, the specimens were first homogenized at 1250 and 1300 °C for 2, 4, 6 and 8 hours and then water-cooled. Subsequently,
the specimens were subjected to hardness testing and microstructural examinations by optical and electron microscopy. The
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results showed that by increasing the homogenization temperature to 1300 °C, the porosity created by Ti oxidation and local
melting of the Co-Al-Ti eutectic compounds led to a decrease in hardness to 90 Vickers. This phenomenon was due to high
segregation of alloying elements in the cast structure. The intensity and destructive effects of this segregation were reduced by
remelting of alloy. However, by homogenization at 1250 °C, no local melting of eutectic zones or porosity were observed in the
specimens and a more uniform structure was obtained with increasing time. Minimum and maximum hardness values after
homogenization at 1250°C were 348 and 406 Vickers, respectively. Moreover, the microstructure became more homogenous by

increasing the homogenization treatment time at this temperature.

Keywords: Novel co-based superalloy, Homogenization treatment, Microstructure, Hardness.
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Map data 9535 50 pm
SE MAG: 429z HV:20.06V WD: 18.0mm

Al segregation in dark phase
of as- cast microstructre
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Eutectic zones
caused by local
melting

Porosity caused
by Ti oxidation
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For decrease the
segregation of Al & Ti
needs to do VAR
re-melting
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