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Microstructure and Properties of Vacuum Brazed Titanium/Steel Joints
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Abstract: The Ag-28Cu silver-based filler metal was used to vacuum braze titanium/steel joints. The
tensile-shear strength, microstructure and the fracture morphology of brazed joints were investigated and
the effects of the different process parameters on the tensile-shear strength and the component distribution
were identified. The results show that the different intermetallic compounds such as CuTi, CuTiy, CuyTi;
and FeTi were formed in the titanium/steel interface. It was observed that the microstructures of joints
have considerable effect on the tensile-shear strength of the brazed samples. The peak value of the
tensile-shear strength reached to 100 MPa. All of the fracture paths after the tensile-shear tests occurred in
the interface between titanium and silver-based interlayer in spite of different the fracture morphologies.
Key words: silver-based filler metal; vacuum brazing; titanium; steel
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Tab.1 Mass fraction of the parent materials 1%
Alloy Ti Fe C Si Mn P S N O
CP-Ti Bal. 0.1 002 — — — — 0.01 088
Q235 — Bal. 0.018 0.15 0.55 0.016 0.02 — —

e —
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Fig.1 Schematic illustration of the brazed joints
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Fig.2 The brazing temperature and time profile of samples
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Fig.3 SEM microstructures of brazed joints
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Fig.5 SEM microstructures of brazed joints
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different conditions
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(a). 850°C-5 min; (b). 750°C-10 min—850°C-5 min; (c). 850°C-10 min; (d). 750°C-10 min—850°C-10 min; (e). 850°C-30 min; (f). 750C-10 min—850°C-30 min
B 8 AR LZE:LENBZE XRD 43047 Fig.8 XRD spectra on titanium fracture surfaces for joint brazed of different conditions
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