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The effect of intermediate material BNi-2 and duration of storage on the microstructure
and mechanical properties of the transition liquid phase connection of austenitic stainless
steel 304-L to Monel 400

Sajjad Dehkar!, Amir RahbarKlishm?

& Imam Hossein University, Tehran, Iran

Abstract

Non-matching Monel 400 to austenitic stainless steel 304-L connection for economic
efficiency and various industrial applications in gas turbines, paper industries, and heat
exchangers has led to the increased importance of solid-state and hard soldering processes due
to problems arising from fusion welding, such as cracking, excessive grain growth in the heat-
affected zone, and galvanic corrosion. Considering that the transient liquid phase bonding
method combines the advantages of welding and hard soldering, the aim of this article is to
investigate the effect of holding time and BNi-2 interlayer on the microstructure of the base
metals and its relationship with the mechanical properties of the transient liquid phase
bonding of stainless steel L-304 to Monel 400. In the present study, Monel 400 and austenitic
stainless steel L-304 were used as the base metals, and an amorphous BNi-2 interlayer with a
thickness of 50 pum was used for bonding. The effect of holding time and BNi-2 interlayer on
the transient liquid phase bonding process, microstructure, and mechanical properties was
then examined. Microstructural investigations showed that the samples underwent
solidification during the 1-minute holding time, resulting in a single-phase solid nickel
solution. Performing additional bonding times with the aim of eliminating the affected
diffusion zone revealed that the joint interface of the solidification zone/base metals is
affected, which includes iron and chromium-rich boride compounds. The bonding with BNi-2
interlayer resulted in a shear strength of approximately 130% for Monel 400 and
approximately 136% for austenitic stainless steel 304L.

Keywords: Liquid phase connection, stainless steel 304-L, Monel 400, properties.



