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Development of Industrial Cold Rolled Titanium Sheet
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Pure titanium was widely used for petrochemical,
architecture, aerospace, energy, ocean industry
because of its low density, outstanding corrosion
resistance, favorable mechanical properties, good
weldability and excellent forming property. This
research studied the melting, rolling and heat-
treatment process of pure titanium and successfully
developed the cold rolled titanium coil. A series
of microstructural observations, texture analysis,
mechanical property measurements were conducted
to study how rolling and heat-treatment process affect
the properties of microstructure, texture, anisotropy
property and r-value (Lanford value) of titanium
sheets. We also investigated the out-orientation
angle and pole figure of twin crystal of cold rolled
titanium sheet to clarify the deform mechanism and
dislocation.

Our results showed that the melting parameters
of VAR affect the defect morphology and the
segregation degree of oxygen and nitrogen, thereby
affected the quality and composition of titanium slab.
The finishing rolling temperature must be maintained
at 900~930°C and the heating temperature of titanium
slab at 650~750°C to obtain quality surface and fine
grain. The reduction rate of cold roll pass should not
surpass 20% and the rolling speed should be under
80MPM to avoid roughing up the surface of titanium
cold rolled sheet. Results of EBSD analysis showed
the direction of c-axis was the key factor of anisotropy
of titanium sheet. The anisotropy of hot rolled
titanium plate and sheet were more obvious than cold
rolled sheet, because their c-axis was parallel to the
transverse direction. After proper cold rolling and
heat-treatment, the c-axis tended to be vertical to
normal plane of titanium sheet resulting in cold rolled
titanium sheet equipped with high r value and low
anisotropy property.

The cold rolled titanium sheet/coil was
successfully developed for architecture, civil, energy
and petrochemical industry worth more than 1 billion
NTD.

Key words: pure titanium, cold rolling, texture,
anisotropy
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