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Titanium alloys of metastable B-class are superior over other titanium alloys due to the best
combination of the highest strength level with other important properties: high strength-to-density
ratio, good hardenability, excellent fatigue/crack-propagation behavior, and corrosion resistance [1,
2]. This combination is achieved at highest level in the solution-treated and aged alloys with fully -
transformed, fine-grained precipitation-hardened microstructure [3]. Different deformation
techniques were applied to B-class titanium alloys to create the finest grain microstructure possible.
However, such methods cannot be employed to produce commercially valuable amount of material.
Some new intensive deformation techniques achieving true deformation |¢] > 1.3-1.5 in one
deformation pass can be applied for titanium alloys processing [4].

In this paper the influence of severe hot plastic deformation which combines forging + rolling was
studied on two metastable B-class titanium alloys: VT22 (Ti-5.0A1-4.79Mo0-4.70V-0.97Fe-0.71Cr
(Wt.%)) and TIMETAL-LCB (Ti-1.50A1-6.82Mo-4.47Fe). Reduction of the cross section area for all
tested samples during deformation (in single pass) was 75%. Rolled samples were additionally
annealed for checking their recrystallization ability. Structure of the samples after forging + rolling
and after annealing was studied in longitudinal and transverse directions by light optical microscopy.
Phase composition of the alloys was measured by x-ray diffraction (XRD). Crystallographic texture
was evaluated using x-ray diffraction texture unit. Internal grains structure and orientation were
examined using electron backscattered diffraction (EBSD) and transmission electron microscopy
(TEM). EBSD measurements were performed on Nova 450 (FEI). TEM results were obtained using
JEM 2010 (JEOL). It was found that this type of severe deformation forms elongated not-
recrystallized - grains with sharp axial (110) texture, and fine a-precipitates inside the B-grains. In
as-deformed condition both alloys are characterized with high tensile strength (above 1500 MPa)
and low ductility. Additional annealing at a + 3 temperatures does not change -grain microstructure
and texture, but gives essentially improved balance of strength and ductility. Obtained results are
discussed in terms of possible mechanism of deformation accommodation.
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Figure 1. Microstructure of the alloy VT22. A. Structure before the hot plastic deformation. B. After
forging + rolling. C. After annealing followed the rolling. All images are shown in longitudinal direction
and at the same magnification. The scale bar is 200pum.

Figure 2. TEM image of
alloy VT22 after forging
+ rolling. The structure
shows high dislocations
density within B-grains

" and fine a-phase particles
(arrowed) which
precipitates during
deformation. The scale
bar is 200 nm.

Figure. 3. Normalized (110)  pole figure of VT22 alloy after
deformation. TD are transverse to the rolling directions. The scale bar
the right shows normalized level of intensity of x-ray beam.
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Figure. 4. EBSD results on the alloy VT22 sample after forging + rolling and additional annealing. Left

panel image (top) shows scanned area of the sample with the grains color-coded based on their
crystallographic orientation in accordance stereographic triangle shown at the bottom. Image in the center
panel shows the same area of the sample but the grains colored by misorientation relative to internal
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reference orientation of each grain. Right image shows the normalized (110) pole figure of the scanned area.

Scale bar on the images is 500 pum
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