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Abstract; The initial equiaxed Ti-55531 alloy has been carried out the isothermal compression deformation with 0. 01,

0.1 and 1 s~ above the phase transformation point, and heat treatment at 750 °C x5 min/AC. The scanning electron

microscope and transmission electron microscope technologies were used to investigate the static recrystallization of

deformed o and matrix 8 phases during subsequent heat treatment. The results show that the content of residual

equiaxed a phase increase with the increase of strain rate. The spheroidization behavior of elongated o phase in the

deformed alloy occurs after heat treatment. Meanwhile, the dislocation storage energy within 8 phase is large at the end

of the elongated « phase with relative high strength, which facilitates the 8 recrystallization and nucleation and

improved the local high-density secondary a-phase precipitation during air cooling.
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Fig. 1 Microstructures of deformed Ti-55531 alloy with different stain rates; (a)0.01 s™', SEM; (b)0.1s™', SEM;
(¢)1s™", SEM; (d)0.01 s™', TEM; (e)0.1s™", TEM; (f)1s™', TEM
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Fig.2 TEM images of martensite transformation induced by local deformation: (a) bright-field image;

(b)dark-field image; (c)the corresponding SAED pattern
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Fig. 3 Euler maps of deformed Ti-55531 alloy with different stain rates; (a)0.01 s™'; (b)0.1s™'; (¢)1 s~
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Fig. 4 B grain boundary(d ~f) of deformed Ti-55531 alloy with different stain rates: (a)0.01 s™'; (b)0.1s™'; (c)ls™'
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Fig. 5 Recrystallization maps(a ~c¢) and local orientation maps(b ~d) of Ti-55531 alloy with different stain rates:
(a, d)0.01s™"; (b, €)0.1s7"; (¢, )1 s
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Fig. 6 Secondary a phase precipitation morphologies and positions of deformed Ti-55531 alloy with different stain rates
(a)0.01 s™"'; (bL)0.1s™ "5 (e)1s™!
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Fig. 7 EBSD maps of deformed Ti-55531 alloy with strain rate 1 s ™' and annealed: (a)Euler graph; (b)local misorientation;

(¢) misorientation difference along the length of « phase in the white box; (d)the corresponding misorientation difference

along the width of o phase
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Fig. 8

Influence of fine a phase on the recrystallization behavior in deformed Ti-55531 alloy with strain rate of 1 s,

(a)elongated  phase within 8 matrix; (b)diagram of g lattice rotation and distortion zones around « phase;

(¢)recrystallization of fine deformed « phase
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