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Fig. 1 OM microstructure of as-cast Ti-5553 alloy
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positions of as-cast Ti-5553 alloy for thermal physical
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Fig. 3 Typical true stress—true strain curves of as-cast Ti-

5553 alloy deformed at various temperatures and strain rates

1t 50% HAEFA sHE, RALMMAL: pib T
KHEHEVR, =X IS = RSN 10
um P2/ SRR DRX Sk 78 T S 3 i 2 70%
(1 s™, WE4(b)), T IXFREH /N DRX fb kL 2L
FREE, AREAEHEEL. URAERR

{I(b)

4 BEASTI-5553 B <EAE 1000 CAAF T4 AR AR 1 ARIAN ] N AS B R AR T Jim OO A 2R (B T i 3 L7 R0 34EAT)

Fig. 4 Microstructures of as-cast Ti-5553 alloy deformed at 1000 ‘C with various strain rates and deformation degrees:

(a) 1s™,50%; (b) 157, 70%; (c) 10's™", 50%; (d) 10's™", 70%
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Fig. 5 Microstructures of as-cast Ti-5553 alloy deformed at 1100 ‘C with various strain rates and deformation degrees: (a) 1 s,
50%; (b) 1571, 70%; (c) 10 5™, 50%; (d) 10 57", 70%; (a)-(d) OM images; (e)—(h) SEM images corresponding for (a)—(d)
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Fig. 6 2D and 3D AFM microstructures of as-cast Ti-5553 alloy deformed under various conditions: (a), (a’') 1000 C, 10 s™,
70%; (b), (b") 1100 °C, 157, 70%; (c), (¢') 1100 C, 10 5™}, 70%
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Fig. 7 EBSD results of as-cast Ti-5553 alloy deformed at (1100 ‘C, 10 s™', 70%): (a) IPF map; (b) grain boundary map;

(c) KAM map
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Fig. 8 TEM microstructure of of as-cast Ti-5553 alloy deformed at (1100 C, 10s™', 70%)
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Fig. 9 Schematic diagrams showing DRX mechanisms of as-cast Ti-5553 alloy at high-temperature and high-strain-rate

deformation: (a) 1000 ‘C, 10s™'; (b) 1100 C, 10s™
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Dynamic recrystallization mechanism of as-cast metastable
p titanium alloy during high-strain-rate deformation

ZHAO Qin-yang', CHEN Yong-nan', XU Yi-ku', TORRENS Rob?, BOLZONI Leandro®, YANG Fei’

(1. School of Materials Science and Engineering, Chang’an University, Xi’an 710064, China;
2. Waikato Centre for Advanced Materials and Manufacturing, University of Waikato,
Hamilton 3216, New Zealand)

Abstract: Based on thermal-mechanical simulation, the hot deformation behaviour of as-cast metastable f Ti-5553
titanium alloy under the conditions of high-temperature and high-strain-rate was investigated thoroughly. With the
combination of various characterization approaches, the detailed microstructure evolution process of the novel
dynamic recrystallization (DRX) mechanism and the effects of deformation parameters on DRX were revealed and
analyzed. The results show that the flow softening of the alloy under the conditions of high-temperature and high-
strain-rate are dominated by the synergy of dynamic recrystallization and deformation instability. The nucleation
site, grain size and fraction of the recrystallized grain show great sensitivity to the deformation parameters. The
disclosed DRX process is revealed to be controlled by the coupling mechanism of widely-accepted discontinuous
(DDRX) and continuous (CDRX) mechanisms, containing strain localization induced nucleation and sub-grain
rotation induced transformation.

Key words: metastable f titanium alloy; hot deformation; microstructural evolution; deformation mechanism;

dynamic recrystallization
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