Author’s Accepted Manuscript

MATERIALS
SCIENCE &
 ENGINEERING

Effect of heat treatment on microstructure and
mechanical properties of the selective laser melting ~
processed Ti-5A1-2.5Sn o, titanium alloy o

 Structural Materials: Properties,
Microstructure and Processing

Kaiwen Wei, Zemin Wang, Xiaoyan Zeng

SciVerse ScienceDirect

www.elsevier.convlocate/msea

PII: S0921-5093(17)31386-2
DOI: https://doi.org/10.1016/j.msea.2017.10.061
Reference: MSA35664

To appear in:  Materials Science & Engineering A

Received date: 26 July 2017
Revised date: 18 October 2017
Accepted date: 19 October 2017

Cite this article as: Kaiwen Wei, Zemin Wang and Xiaoyan Zeng, Effect of heat
treatment on microstructure and mechanical properties of the selective laser
melting processed Ti-5Al-2.5Sn o titanium alloy, Materials Science &
Engineering A, https://doi.org/10.1016/j.msea.2017.10.061

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.


http://www.elsevier.com/locate/msea
https://doi.org/10.1016/j.msea.2017.10.061
https://doi.org/10.1016/j.msea.2017.10.061

Effect of heat treatment on microstructure and mechanical properties of the
selective laser melting processed Ti-5Al-2.5Sn a titanium alloy
Kaiwen Wei, Zemin Wang™ and Xiaoyan Zeng
School of Optical and Electronic Information, Wuhan National Laboratory for
Optoelectronics, Huazhong University of Science and Technology, Wuhan, China

*Corresponding author. Tel: +86-27-87544774; E-mail: zmwang@hust.edu.cn

Abstract

In the present work, selective laser melting technology (SLM) has been used to
produce Ti-5Al-2.5Sn o titanium alloy and the influence of post-deposition heat
treatments on microstructure and mechanical properties of the as-deposited alloy has
been in-depth analyzed for the first time. As-deposited Ti-5Al-2.5Sn exhibits a
columnar prior-B microstructure with martensitic o' needles filled inside and a small
amount of grain-boundary o (agg) Stripes precipitated at the prior-grain boundaries.
After subtransus heat treating at 600 °C to 750 °C for 2h, incomplete recrystallization
of the as-deposited microstructure occurs and the recrystallized o grains with
equiaxed morphology nucleate mainly through grain boundary migration of the
stripe-like agg, leading to a duplex microstructure composed of the soft recrystallized
a and 75.1%~97.6% high-strength o'. After subtransus heat treating at 850 °C to
950 °C for 2h, complete recrystallization of the as-deposited microstructure occurs
and the coarsening of recrystallized o grains becomes more pronounced at 950 °C. By
contrasting, an excessively coarsened widmanstatten microstructure composed of o
laths with lengths up to several hundred micrometers has been obtained after
supertransus heat treating at 1100 °C for 2h. Both of the as-deposited and heat-treated

samples exhibit relatively weak textures, resulting in very little mechanical
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