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Abstract:

IN-713C nickel-base super alloy is being widely used in manufacturing of gas turbine blades and turbocharger
impellers due to its high temperature strength and oxidation resistance. Vacuum melting and casting is the stan-
dard method for manufacturing components out of the alloy. The as cast microstructure of the alloy has been
shown to have significant effects on the castings mechanical properties at high temperatures.In this research
the microstructural characteristics of the vacuum investment cast alloy was studied by scanning electron mi-
croscopy, energy dispersive spectroscopy and image analysis techniques. Creep tests were performed according
to ASTM E-139 standard to evaluate the mechanical properties.The results showed that the microstructure
consisted ofydendrites, primary and eutectic carbides and coherent y’ precipitates. Type, morphology, volume
fraction and composition of carbides and y’ precipitates as well as dendrite arm spacing were investigated to
provide desirable microstructure for passing the standard mechanical tests. Presence of 55 vol.% y’precipitates
with cubic morphology and 540nm dimension as well as 10 vol.%carbide in the microstructure was found to be
necessary for satisfying the standard creep test requirements.
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