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Microstructure evolution of thermal deformation TA1S5
titanium alloy under f phase region heating institution
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(School of Materials Science and Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: The microstructure, phase transition and texture evolution of TA1S5 titanium alloy after § phase region heating
through hot deformation under different process parameters and water quenching were investigated by OM, XRD and
EBSD. The results indicate that the microstructure is mainly composed of o martensite phase transformed from flatted
and elongated f grains and clear § grain boundaries. There are some tiny grain boundary o grains distributed along
original 8 grain boundaries through hot deformation below the phase transition point. Al and V elements were dissolved
in o' martensite phase formed by the shear mode, and resulted in crystal lattice contraction and the diffraction peak
moving to high-angle. The grain orientation distributions are similar owing to the crystal orientations between martensite
o' and original f complying with the Burgers orientation relationship. The grain orientations of material are enhanced
with increasing temperature and strain rate. The average grain size is less than 7 pm and o' grains inherit the
misorientation of parent f grains when the peaks of the number fraction locate at 10°, 60° and 90°.
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Fig. 1 Microstructure(a) and XRD pattern(b) of initial sample
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Fig. 2 Microstructures of TA15 titanium alloy under different hot deformation conditions: (a), () 0.01s™", 900 °C; (b), (f) 1 s ', 900
‘C; (c), (8) 0.01 57", 1050 °C; (d), (h) 15", 1050 'C
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Fig. 3 XRD patterns of TA15 titanium alloy under different thermal deformation conditions: (a) 0.01 s, 900 °C; (b) 1 s, 900 C;

(c) 0.01s7",1050 °C; (d) 1s ', 1050 °C
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Fig. 6 Grain size and misorientation of TA15 titanium alloy under different thermal deformation parameters
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