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S. A. Beheshti Bafqgi, M. M osallaee

Department of Materials Engineering, Y azd university
(Received 28 September 2020 ; Accepted 20 December 2020)

Abstract

In the present study, the transient liquid phase bonding of AISI 2205 dual phase stainless steel with amorphous BNi-3
interlayer was carried out. Based on the initial experimental and analytical studies, the parameters of temperature and
bonding time were determined. In order to investigate the effect of bonding temperature on the microstructural changes
of thejoint, bonding was performed in the temperature range of 1050-1200°C for 20 min. The microstructural and phase
analyses indicated the completion of isothermal solidification and the formation of a uniform Ni-solid solution in the
bonding zone centerline. The interdiffusion between the bonding zone and the adjacent base metal resulted in the
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formation of boride and nitrideintermetallic compounds in the base metal adjacent to the bonding zone, which the area
fraction of this intermetallics significantly decreased with increasing bonding temperature from 1050°C to 1200°C
(reduction of the intermetallic area fraction from 85% to 40%). Evaluation of shear strength of samples showed that
despite the completion of isothermal solidification in all samples and shear strength of bonded samples significantly
depends of amount and morphology of intermetallic compounds on the transient liquid phase bonding shear strength.
By increasing the bonding temperature to 1200°C and reducing the area fraction of intermetallic compounds up to 40%
of the shear strength of the samples increased from 450 MPa of TLP bonded specimen of 1050°C to about 85% of base

metal shear strength.

K eywords:. Transent liquid phase bonding, Diffusion affected zone,AlSI 2205, Cr-Boride, Microstructure.
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