
Accepted Manuscript

Texture evolution and plastic anisotropy of commercial purity titanium/SiC 
composite processed by accumulative roll bonding and subsequent annealing

Mohsen Karimi, Mohammad Reza Toroghinejad, Hamed Asgari, Jerzy A. Szpunar

PII: S0254-0584(18)30692-8

DOI: 10.1016/j.matchemphys.2018.08.027

Reference: MAC 20870

To appear in: Materials Chemistry and Physics

Received Date: 23 March 2018

Accepted Date: 10 August 2018

Please cite this article as: Mohsen Karimi, Mohammad Reza Toroghinejad, Hamed Asgari, Jerzy A. 
Szpunar, Texture evolution and plastic anisotropy of commercial purity titanium/SiC composite 
processed by accumulative roll bonding and subsequent annealing, Materials Chemistry and 

 (2018), doi: 10.1016/j.matchemphys.2018.08.027Physics

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to 
our customers we are providing this early version of the manuscript. The manuscript will undergo 
copyediting, typesetting, and review of the resulting proof before it is published in its final form. 
Please note that during the production process errors may be discovered which could affect the 
content, and all legal disclaimers that apply to the journal pertain.



ACCEPTED MANUSCRIPT

1

Texture evolution and plastic anisotropy of commercial purity 

titanium/SiC composite processed by accumulative roll bonding and 

subsequent annealing

Mohsen Karimia, 1, Mohammad Reza Toroghinejadb, Hamed Asgaric,d, Jerzy A. 

Szpunard

a Faculty of Chemical and Materials Engineering, Shahrood University of Technology, Shahrood 

3619995161, Iran
b Department of Materials Engineering, Isfahan University of Technology, Isfahan 84156–83111, Iran

c Department of Mechanical and Mechatronics Engineering, University of Waterloo, Waterloo, ON, 

Canada
d Department of Mechanical Engineering, University of Saskatchewan, Saskatoon, SK S7N 5A9, 

Canada

Abstract

In this study, commercial purity titanium (CP–Ti) with SiC particle reinforcements 

produced using accumulative roll bonding (ARB) process and subsequent annealing. 

Texture evolution and plastic anisotropy in different steps of the process were studied. 

ARBed material exhibited a significant magnitude of anisotropy of mechanical 

properties. Moreover, a strong TD split basal texture with basal poles tilted 25° away 

from the normal direction toward the transverse direction was developed in the 

ARBed samples. Higher normal anisotropy obtained for ARB–annealed sheet, 

compared to that of the starting titanium sheet, indicated lower susceptibility to 

thinning. However, ARB–annealed sheet exhibited higher planar anisotropy 

(<Δr>=0.048 for ARB–annealed sheet and <Δr>=–0.434 for starting titanium). Higher 

resistance to thinning of the ARB–annealed sheets compared to the starting titanium 

was ascribed to the higher uniform elongation shown by annealed sheets. 

Furthermore, it was concluded that finer grain size of ARB–annealed sheet resulted in 

higher work hardening of the sheet, which in turn, increased the uniform elongation of 

ARB–annealed sample.
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