
Abstract 

Cp-titanium is widely used in different structural applications due to its high specific strength, 
and excellent corrosion resistance. The performance of this material depends on suitable 
microstructure and texture formed during different thermo-mechanical processing. In order to 
control the final properties of the products, it is thus, necessary to understand the microstructure 
and texture evolution during plastic deformation. Various literature studies confirmed that 
evolution of texture was different depending on the temperature of deformation and the strain 
path of the sample. Keep in mind, it has been studied how temperature effects on evolution of 
texture and microstructure during deformation at various temperature. 
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(a) Twin (Tensile) fraction, (b) Avg. grain size, (c) Fraction of dynamic 
recrystallization (DRX 

(b) ) as a function of reduction percentages of the samples subjected to 
uniaxial compression at different temperatures. 

Volume fraction of low angle grain boundaries (LAGB) and high angle grain 
boundaries (HAGB) as a function of percentage reduction of cp-titanium 
subjected to uniaxial compression at (a) 298K, (b) 673K and (c) 873K 
temperatures. 
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  Cp-ti (Grade-2) rod of 10 mm dia. was used as the starting 
material for the compression deformation. The chemical composition 
(in wt %) of the material was shown in Table 1.  

  Uniaxial compression was carried out at 298 K, 673 K and 873 K 
respectively with varying strain in different specimen.  

  Both bulk and micro texture were measured by using XRD and 
EBSD respectively for the microstructural and textural 
characterizations of deformed samples.                                          

 
 
 

 Cp-titanium is widely used in different structural applications due 
to its high specific strength, and excellent corrosion resistance.  

  The performance of this material depends on suitable 
microstructure and texture formed during different thermo-
mechanical processing.  

  In order to control the final properties of the products, it is thus, 
necessary to understand the microstructure and texture evolution 
during plastic deformation.  

  Various literature studies confirmed that evolution of texture was 
different depending on the temperature of deformation . 

  Keep in mind, it has been studied how temperature effects on 
evolution of texture and microstructure during deformation. 

Ti Fe C N H O 
0.823 0.034 0.004 0.004 0.0004 0.134 

Table. 1. 

(a) Microstructure Evolution  

(a) Microstructure of as received cp-titanium material based on IPF 
color code, (b) Initial texture: non basal within [10-10] to [11-20] 
orientation, (c) Engg. stress vs strain diagram of cp-titanium material 
subjected to uniaxial compression.  
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Microstructure of deformed cp-titanium samples subjected to uniaxial 
compression at various temperatures.       

(b) Texture Evolution  
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[0001] inverse pole figure of the samples subjected to uniaxial compression 
at different temperature. The contour levels are at 0.5, 0.8, 1.0, 1.5, 2.0 and 
2.5 times of random value. 

(a) (b) 
  Refined grains were observed at the highly deformed samples of 

298K. Both coarse and refined grains were found at the 673K and 873K. 
  The volume fraction of tensile twin was more at room temperature 

deformation compared to deformation at high temperatures.  
  Formation of LAGB and DRX were increased with the deformation at 

room and elevated temperature respectively. 
  Split basal texture was observed in the deformed samples irrespective 

of the temperature of deformation. However the intensity of this texture 
was higher at high temperature deformation. 

 
  To examine the effects of temperature on the evolution of 

microstructure and texture in CP-Titanium during plastic 
deformation. 

  Characterization of texture and microstructure development 
during compressive deformation of CP-Titanium by using XRD and 
EBSD.  

(c) 


