
Author’s Accepted Manuscript

Thermo-mechanical processing, microstructure and
mechanical properties of TiZrB alloy

Chaoqun Xia, Xing Zhang, Shuguang Liu, Bohan
Chen, Chunlin Tan, Xinyu Zhang, Mingzhen Ma,
Riping Liu

PII: S0921-5093(17)31580-0
DOI: http://dx.doi.org/10.1016/j.msea.2017.11.117
Reference: MSA35832

To appear in: Materials Science & Engineering A

Received date: 23 October 2017
Revised date: 27 November 2017
Accepted date: 28 November 2017

Cite this article as: Chaoqun Xia, Xing Zhang, Shuguang Liu, Bohan Chen,
Chunlin Tan, Xinyu Zhang, Mingzhen Ma and Riping Liu, Thermo-mechanical
processing, microstructure and mechanical properties of TiZrB alloy, Materials
Science & Engineering A, http://dx.doi.org/10.1016/j.msea.2017.11.117

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/msea

http://www.elsevier.com/locate/msea
http://dx.doi.org/10.1016/j.msea.2017.11.117
http://dx.doi.org/10.1016/j.msea.2017.11.117


 1 

Thermo-mechanical processing, microstructure and mechanical properties of TiZrB alloy 

Chaoqun Xia a, b, Xing Zhang b, Shuguang Liu b, Bohan Chen b, Chunlin Tan c, Xinyu Zhang b, Mingzhen Ma b, Riping Liu b,* 

a 
School of Materials Science and Engineering, Research Institute for Energy Equipment Materials, 

Hebei University of Technology, Tianjin 300130, China  

b 
State Key Laboratory of Metastable Materials Science and Technology, Yanshan University, 

Qinhuangdao 066004, China 

c 
Beijing Institute of Spacecraft System Engineering, Beijing 100094, China 

*Corresponding author. address: State Key Laboratory of Metastable Materials Science and Technology, Yanshan University, 

Qinhuangdao 066004, China, E-mail: riping@ysu.edu.cn (R. Liu). Tel: 0086-335-8074723; Fax: 0086-335-8074545 

 

 

Abstract 

This work was aimed in the relationships investigation among the microstructure, the tensile 

properties and the thermo-mechanical processing of a novel Ti-25Zr-1B (wt%) alloy. The alloy was 

evaluated under different conditions (as-cast, hot-rolled and hot-rolled-annealed). The XRD diagrams 

demonstrated that all specimens were completely consisted of the α and TiB phases. The results of 

EDS indicated that the TiB phase dissolved a certain amount of Zr, which was in agreement with the 

existence of TiB peaks shifting towards lower diffraction angles. The as-cast Ti-25Zr-1B alloy 

microstructure and the size, the morphology, the orientation, and the distribution of the TiB particles 

could be significantly altered by the hot-rolling process. The hot-rolling process provided an ultimate 

strength increase of at least 7 pct and the elongation-to-failure increase of 135 pct relatively to the 

as-cast sample. In addition, the annealing heat treatment could effectively modify the mechanical 

properties of the hot-rolled sample. The strength decreased and the elongation-to-failure increased as 

the annealing temperature increased, while the temperature was below 800°C. In contrast, as the 

annealing temperature increased to 900°C, the alloy demonstrated appreciably lower 

elongation-to-failure and higher strength compared to the annealed form at 800°C. The mechanical 

properties variation of the Ti-25Zr-1B alloy series was ascribed to the microstructure evolution of the 

matrix alloy as well as to the morphology and volume fraction changes of the TiB particles. 
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