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Effect of single annealing on microstructure and mechanical
properties of BTi-6431S titanium alloy
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Abstract: The effects of single annealing on the microstructure and mechanical properties of BTi-6431S titanium alloy
were studied by OM, EPMA and tensile test. The results show that, with increasing annealing temperature, the primary o
phase becomes coarse, then changes into equiaxed shape, and its volume fraction decreases gradually, while the volume
fractions of f phase and secondary a phase increase. With elevating the annealing temperature, the room temperature
strength increases at first and then decreases, while the high temperature strength increases gradually, but the
room-temperature and high-temperature ductility decreases. After annealing at 980 ‘C, BTi-6431S alloy acquires good
strength at high-temperature and plasticity at room-temperature. The ultimate tensile strength at 650 C can reach more
than 600 MPa, and the room-temperature elongation is more than 8%.
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Fig. 1 Optical original microstructure rolled in (atf) phase
field
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Table 1 Heat treatment of BTi-6431S alloy

Sample No. Heat treatment
1 850 'C,2h, AC
2 900 ‘C,2h, AC
3 920 C, 2 h, AC
4 940 C, 2 h, AC
5 960 ‘C, 2 h, AC
6 980 ‘C,2h, AC
7 1000 C, 2 h, AC

AC is air cooling.
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Fig. 2 Optical micrographs of samples after annealing under different conditions: (a) 850 C, 2 h, AC; (b) 920 ‘C, 2 h, AC; (c) 940
‘C, 2h, AC; (d) 960 ‘C, 2 h, AC; (e) 980 °C, 2 h, AC; (f) 1 000 C, 2 h, AC
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Table 2 Mass fractions of elements in each phase after different heat treatments

Mass fraction/%
Heat treatment Phase
Al Sn Zr Mo Nb W Si
Primary a phase 6.549 2.933 2.460 0.547 0.938 0.110 0.088
900 C, 2 h, AC
B 5.203 3.033 2.460 2.687 1.361 0.733 0.162
Primary a phase 6.426 2.948 2.557 0.675 1.086 0.259 0.098
940 C, 2 h, AC
B 5.392 3.120 2.616 1.834 1.278 0.544 0.135
Primary a phase 6.790 2.896 2.590 0.39 0.716 0.022 0.139
960 C, 2 h, AC
B 5.504 3.202 3.086 1.813 1.295 0.513 0.167
Primary a phase 7.148 2.790 2.439 0.287 0.596 0.058 0.106
980 C, 2h, AC

B 5.621 3.229 2.927 1.675 1.265 0.467 0.160
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Fig. 3 Relationships among annealing temperature and tensile

properties of alloys at room temperature
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Fig. 4 Relationships among annealing temperature and tensile

properties of alloys at 650 and 700 ‘C
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