
Author’s Accepted Manuscript

Microstructure and mechanical properties of TC4
alloy modified and reinforced by TiB+TiN/Ti
inoculants ribbons

Long Zhao, Chunxiang Cui, Shuangjin Liu, Lichen
Zhao, Nuo Li

PII: S0921-5093(16)30313-6
DOI: http://dx.doi.org/10.1016/j.msea.2016.03.099
Reference: MSA33494

To appear in: Materials Science & Engineering A

Received date: 10 February 2016
Revised date: 18 March 2016
Accepted date: 21 March 2016

Cite this article as: Long Zhao, Chunxiang Cui, Shuangjin Liu, Lichen Zhao and
Nuo Li, Microstructure and mechanical properties of TC4 alloy modified and
reinforced by TiB+TiN/Ti inoculants ribbons, Materials Science & Engineering
A, http://dx.doi.org/10.1016/j.msea.2016.03.099

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.2016.03.099
http://dx.doi.org/10.1016/j.msea.2016.03.099


1 
 

Microstructure and mechanical properties of TC4 alloy modified and 

reinforced by TiB+TiN/Ti inoculants ribbons 

Long Zhao  Chunxiang Cui*  Shuangjin Liu
  .

 Lichen Zhao  Nuo Li 

1. Key Lab. for new type of functional materials in Hebei Province, School of Materials Science 

and Engineering, Hebei University of Technology, No.8, Road No.1, Dingzigu, Hongqiao District, 

Tianjin 300130, China  

 Corresponding Author: Chunxiang Cui. E-mail: hutcui@ hebut.edu.cn  

 

Abstract 

Vacuum rapid solidification technique was utilized to prepare TiB+TiN/Ti inoculants ribbons, 

which were added to TC4 alloy melt to get refined titanium matrix composites (TMCs). For comparing 

and analyzing the influence of inoculants, authors mainly studied microstructure and mechanical 

properties of TC4 alloy modified and reinforced by TiB+TiN/Ti inoculants ribbons prepared by in situ 

reaction. The in situ reaction are: (1) 3Ti + 2BN→TiB2 + 2TiN, (2) Ti + TiB2→2TiB. Microstructure 

and morphology observation showed that the grain size of TMCs was refined as the volume fraction of 

reinforcements increased. It is worth noticing that the reinforcements in the TMCs prepared by 

inoculating method tend to distributed in matrix homogeneously. The tensile test results showed that 

the tensile strength of TMCs increased significantly by inoculating. Inoculating method showed 

advantages to preparing by in situ reaction directly. The hardness and wear-resisting property of TMCs 

were also investigated and found to be promoted as reinforcements content increased. 
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