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Effects of Bonding Temperature and Time on the Microstructure and Mehanical
Properties of TLP Bonded IN-738LC Superalloy Using MBF-15 Amorphous Foil

B. Binesh

Materials Engineering, Materials Research Cent@&f8R, Tehran, Iran

A. Jazayeri Gharehbagh Materials Engineering, Materials Research Cent@E8R, Tehran, Iran

A. R. Foroughi

Abstract

Materials Engineering, Materials Research Cent&f &R, Tehran, Iran

In this research, the TLP bonding of IN-738LC nickased superalloy was studied using MBF-15 amarpHoil produced by
planar flow casting process. The bonding process pexformed at 1130-1170 °C for 5-60 min under uatuatmosphere.
Microstructural examinations revealed that the @idephases formed in non-isothermal solidified edqASZ) are Nickel and
Chromium rich borides and Nickel silicides. Nickélcide fine precipitates forms withipnsolid solution via solid state precipitation
during cooling. The blocky and acicular Cr-rich iderand carboboride precipitates were observedfasibn affected zone (DAZ).
The fraction of center zone eutectic and interntietphases was decreased by an increase in thergptiche. It was found that
isothermal solidification was completed by perfargiTLP process at 1130 °C for 30 min. However,ido¢thermal solidification
rate was decreased with increasing of TLP bondingperature up 1170 °C. The shear strength wasasedeby completing of an
isothermal solidification stage and elimination lofittle intermetallic particles in centerline ofettbonding zone. The SEM
micrographs of shear fracture surfaces of the spats with complete isothermal solidification shovdexttile and specimens with

athermal solidified zone showed brittle fracture.

Keywords: TLP bonding, IN-738LC superalloy, Amorphous fddpthermal solidification, Planar Flow Casting.
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