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Abstract

This study investigated variations of micro-structures and mechanical properties of Ti / STS321L joint with various
bonding temperature and time using brazing method. According to increasing bonding temperature and time, it was
observed that the thickness of their reaction layer increased due to increasing diffusion rate and time. From the EPMA
results, Ti diffused to the STS321L substrate according to increasing bonding time to 30min. Hardness of bonded
interface increased with increasing bonding temperature and time due to increasing their oxides and intermetallic
compounds. XRD data indicated that Ag, Ag-Ti intermetallic compounds, TiAg and Ti3;Ag and titanium oxide, TiO,
were formed in interface. In tensile test, it was found that the tensile strength had a maximum value at the bonding
temperature of 900C and time of Smin, and tensile strength decreased over bonding time of Smin. The critical
thickness of intermetallic compounds was observed to about 30im, because of brittleness from their excessive
intermetallic compounds and titanium oxide, and weakness from void.
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Fig. 1 Schematic diagram of tensile test specimen

Table 1 Chemical compositions of base metals and insert metal

Chemical composition, wt%

Base metal
Fe N C H 0] Cr Ni Mn Si Ti
Ti 0.30 | 0.03 | 0.10 | 0.015| 0.25 Bal.
SUS321L Bal. ~0.03 17~19| 9~12{ ~2 ~1 | ~0.15
Chemical composition, wt%

Insert metal

BAg-19 92.5 7.3 0.2

PN it 520% B6%R, 20024 12R
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Fig. 6 EPMA line profiles of Ti / SUS321L jointed
at 900C with bonding time of (a) 3min and
(b) 30min
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