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Abstract

In this study, 316L stainless steel and WC-10Co cermet were bonded by transient liquid phase
process with BNi-2 interlayers with different thicknesses of 25 and 50 um. The bonding process
was conducted at 1050 °C for 1, 15, and 30 min. After bonding, the microstructure of the joints
was examined using optical microscopy and scanning electron microscopy equipped with energy-
dispersive X-ray spectroscopy. Microhardness and tensile-shear tests were also performed to
study the mechanical properties of the bonded samples. Microstructural analyses reveaed that the
formation mechanism of the solidified region in all samples was isothermal solidification,
resulting in an isothermal solidification zone upon bonding. Additionally, the only phase present
in the isothermal solidification zone was a nickel-based solid solution. In the diffusion-affected
zone of the steel base material, complex borides formed regardless of the interlayer thickness. In
the diffusion-affected zone of the WC-Co material, a brittle eta phase formed. Microhardness tests
indicated that the maximum hardness in al samples was approximately 1100 Vickers, which was
attributed to the presence of hard WC particles in the WC-Co base material. Furthermore, the
highest tensile-shear strength, approximately 240 MPa, was observed in the bonded sample for 15
min with 50 pm thickness interlayer.

K eywor ds. Transient liquid phase bonding, 316L steel, WC-Co, microstructure, Mechanical behavior.
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