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Effect of initial texture on microstructure evolution of Ti-2Al-2.5Zr alloy
tubes in multi-pass cold Pilger rolling process
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Abstract: Pilger cold rolling is a good technique for manufacturing hard-to-distort tubes. However, the
complex thermal loading history of multi-pass cold rolling combined with heat treatment has resulted in
significant inhomogeneous tube deformation in cold rolling, leading to complex patterns of tube texture
evolution. This study investigated the microstructural evolution and deformation mechanism of two
types of Ti-2Al-2.5Zr alloy billets with different initial textures, produced by hot-rolled and precision-
forged, during the three-pass Pilger cold rolling process. Through microstructural analysis, pole figures
and inverse pole figures characterization, as well as calculations of the Kearns factor and Schmid factor
(SF), the influence of different initial textures on the microstructural evolution during the cold rolling of
seamless tubes was examined. The results show that after three passes of cold rolling, the grain sizes of
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the microstructures in both hot-rolled and precision-forged billets are similar, exhibiting equiaxed
grains. During the cold rolling process, prismatic slip and pyramidal <c+a> slip are significantly activ-
ated, with the pyramidal <c+a> slip being confirmed as the primary deformation mechanism affecting
the radial grain intensity in cold rolling. Variations in the Q-value lead to the tilting of the c-axes of the
grains between the transverse direction (TD) and the radial direction (RD). The precision-forged billet,
which has a higher initial radial texture intensity (fyp), exhibites a stronger radial texture after cold
rolling. This study provides a theoretical basis for optimizing texture control of titanium alloy tubes.
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Table 1 Process parameters of Pilger cold rolling

Rolling (0] Rolling mill Feed
pass value speed/(times-min ') rate/(mm-time ')
1 Pass 1.1 80 2.0
2 Pass 0.9 60 1.5
3 Pass 2.5 60 1.0
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Fig. 1 IPF, pole figures and inverse pole figures for different initial cold rolled billets
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Fig.2 IPF maps of cold rolled and annealed samples of hot-rolled and precision-forged billets with different passes
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Fig. 3 Pole figures of cold rolled and annealed samples of hot-rolled and precision-forged billets with different passes
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Fig. 4 Inverse pole figures of cold rolled and annealed samples of hot-rolled and precision-forged billets with different passes
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