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Abstract

The aim of this research is to study the ability of brazing austenitic stainless
steel AISI 304L to pure tantalum (99.9%Ta) by using copper base non-
active filler under inert gas protection. The specimens were inserted in
special container (retort) with argon flow rate of 1 liter/min. in muffle
furnace. Four types of filler metal alloys DIN L-Ag20Cd, AWS RBCuZn-C,
AWS RBCuZn-D, and AWS BCu-1 were used with double-butt joint to
study the effect of filler metal and brazing time on microstructure and shear
strength. It was found that the four filler provided acceptable joining for
similar and dissimilar specimens. From microstructure examination of the
brazed joint, L-Ag20Cd form intermetallic compound at interface between
the filler and base metal. Copper — rich dendrites in Ag-Cu-Zn-Cd eutectic
matrix was showed. Increasing brazing time to 10 min. reduces growth of
intermetallic compound and shear strength. Brazing using AWS RBCuZzZn-C
showed the existence of two phases «—brass and g —brass and
intermetallic compound at interface. Brazing by AWS RBCuzn-D showed
the best shear strength, of 75 MPa at brazing time 10 min for stainless steel
to tantalum in comparison to the shear strength values for the other filler
because it forms two bonding phases. The first was CrNi at interface
between the filler and stainless steel and the second was NiTa at interface
between the filler and tantalum. AWS BCu-1 filler showed the highest shear
strength value 233 MPa for similar brazing of stainless steel at 10 min. due
to the formation of reaction waves at interface that resulting from copper
diffusion in the stainless steel.
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