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Research Progress of Face Centered Cubic Titanium
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Abstract: Face centered cubic titanium is a metastable phase, which was first found in ultrathin titanium films. The

hep—fce phase transformation often occurs in titanium and titanium alloy after severe plastic deformation. In recent

years, a large number of studies have reported the discovery of face centered cubic titanium in titanium and titanium

alloy after cold rolling, compression, tension, ball milling and so on. The preparation methods, phase transformation

mechanism and deformation behavior of face centered cubic titanium in recent decades are introduced. The results

indicate that face centered cubic titanium can greatly improve the strength of materials and improve the mechanical

properties without sacrificing plasticity.
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Table 1  Related experimental data of fee-Ti film

Sample Preparation condition Critical thickness/nm Lattice parameter/nm References
Epitaxial film NaCl (001) (111) 20 ~30 0.433 [2]
Epitaxial film Al (001) 1. 14 0.4146 [3]
Epitaxial film Al (110) 0.5~0.6 0.415 [4]
Epitaxial film SiC (0001) — 0. 438 [5]
Epitaxial film MgO (001) 4~6 0. 425 [6]
Polycrystal Si (100) 144 0.416 38 [7]
Polycrystal Si (100) 300 0. 420 [8]
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Fig.2 XRD patterns of titanium powder after ball milling

with different time
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Fig. 3 Images of titanium specimen after cryogenic channel-die

compressed: (a) TEM image; (b) HRTEM image
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Fig. 4 XRD patterns of titanium plate specimens

after laser shock treatment
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Fig.5 TEM image (a) of Ti-20Zr-6. 5A1-4V alloy solution treated at 950 °C and XRD patterns (b)

after aging treated at different temperatures
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Fig. 6 Schematic diagrams of hep—fcc transformation
(a) three-dimensional structures of phase boundary;
(b) atomic moving along [ 1210 ] direction;

(c¢) atomic moving along [0001 ] direction
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Fig. 7 Engineering stress-displacement curves in compression

of titanium nano pillars with three different structures
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