Author’s Accepted Manuscript

MATERIALS
SCIENCE &
 ENGINEERING

Effects of cold rolling on microstructure, texture
evolution and mechanical properties of Ti-32.5Nb- A
6.87Zr-2.75n-0.30 alloy for biomedical applications o z

 Structural Materials: Properties,
Microstructure and Processing

Chunbo Lan, Yu Wu, Lili Guo, Feng Chen

SciVerse ScienceDirect

www.elsevier.convlocate/msea

PII: S0921-5093(17)30202-2
DOI: http://dx.doi.org/10.1016/j.msea.2017.02.045
Reference: MSA34721

To appear in:  Materials Science & Engineering A

Received date: 3 August 2016
Revised date: 12 February 2017
Accepted date: 14 February 2017

Cite this article as: Chunbo Lan, Yu Wu, Lili Guo and Feng Chen, Effects o
cold rolling on microstructure, texture evolution and mechanical properties of Ti
32.5Nb-6.87r-2.7Sn-0.30 alloy for biomedical applications, Materials Science «
Engineering A, http://dx.doi.org/10.1016/;.msea.2017.02.045

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


http://www.elsevier.com/locate/msea
http://dx.doi.org/10.1016/j.msea.2017.02.045
http://dx.doi.org/10.1016/j.msea.2017.02.045

Effects of cold rolling on microstructure, texture evolution and
mechanical properties of Ti-32.5Nb-6.8Zr-2.7Sn-0.30 alloy for

biomedical applications

Chunbo LAN, Yu WU, Lili GUO, Feng CHEN"

Jiangsu Key Laboratory of Advanced Metallic Materials, Southeast University, Nanjing 211189,
China

“Corresponding authors. Jiangsu Key Laboratory for Advanced Metallic Materials, School of
Materials Science and Engineering, Southeast University, Jiangning district, Nanjing, Jiangsu, P.R.
China, 211189. Tel.: +86 13813811605. fengchen@seu.edu.cn

Abstract:

The effects of cold rolling on the microstructure, texture evolution and mechanical properties of
Ti-32.5Nb-6.8Zr-2.7Sn-0.30 (TNZSO, wt%) alloy were investigated. The results showed that the
TNZSO alloy exhibits multiple plastic deformation mechanisms and excellent workability during
cold rolling. The grains of the alloy were refined and no stress-induced a" phase transformation
occurred after cold rolling. The dislocation slipping and {112}<111> type twins appeared in the
alloy deformed by 25% and 50%. When the deformation reduction was up to 75% and 90%,
dislocation slipping became the main mode of deformation accompanying with the formation of
nano-sized grains. With the increase of cold deformation reductions, it was found that the strength
and hardness increased owing to the increase of dislocation density and grain refinement, and the
elastic modulus obviously decreased owing to the increased dislocation density as well as the
enhanced orientation density of <110>.fpe textures (including {001}<110>finer and
{111}<110>.4irer) and the weakened orientation density of {111}<112>, e, texture. The 90% cold
deformed alloy exhibited a great potential to become a new candidate for biomedical applications
since it possesses low elastic modulus (54.1 GPa), high tensile strength (1093 MPa) and high
strength-to-modulus ratio (20.2x107®), which are superior than those of Ti-6Al-4V alloy.
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1 Introduction

Amongst biometallic materials, titanium alloys are the most suitable for use in implants that
replace hard tissue [1, 2]. The a+p type Ti-6Al-4V (ELI) alloy is established as one of the major
Ti-based alloys used for orthopedic implants, but its elastic modulus (~110 GPa) is much higher than
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