
Accepted Manuscript

Full Length Article

Layered surface structure of gas-atomized high Nb-containing TiAl powder and
its impact on laser energy absorption for selective laser melting

Y.H. Zhou, S.F. Lin, Y.H. Hou, D.W. Wang, P. Zhou, P.L. Han, Y.L. Li, M.
Yan

PII: S0169-4332(18)30322-2
DOI: https://doi.org/10.1016/j.apsusc.2018.01.296
Reference: APSUSC 38435

To appear in: Applied Surface Science

Received Date: 21 November 2017
Revised Date: 25 January 2018
Accepted Date: 30 January 2018

Please cite this article as: Y.H. Zhou, S.F. Lin, Y.H. Hou, D.W. Wang, P. Zhou, P.L. Han, Y.L. Li, M. Yan, Layered
surface structure of gas-atomized high Nb-containing TiAl powder and its impact on laser energy absorption for
selective laser melting, Applied Surface Science (2018), doi: https://doi.org/10.1016/j.apsusc.2018.01.296

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.

https://doi.org/10.1016/j.apsusc.2018.01.296
https://doi.org/10.1016/j.apsusc.2018.01.296


  

 

* Corresponding author. Tel.: +86  755-88018967. E-mail address: yanm@sustc.edu.cn. (Ming Yan, PhD). 

- 1 - 

Layered surface structure of gas-atomized high Nb-containing TiAl powder and 

its impact on laser energy absorption for selective laser melting 

Y. H. Zhou
a, b

, S. F. Lin
a
, Y. H. Hou

a, b
, D. W. Wang

a
, P. Zhou

a
, P. L. Han

c
, Y.L. Li

d
, M. Yan

a, *
 

a
Department of Materials Science and Engineering and Shenzhen Key Laboratory for Additive 

Manufacturing of High-performance 

Materials, Southern University of Science and Technology, Shenzhen 518055, China 

b
School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, 

China 

c
Department of Materials Science and Engineering, Southern University of Science and 

Technology, Shenzhen 518055, China 

d
Key Lab for Robot and Welding Automation of Jiangxi Province, Mechanical and Electrical 

Engineering School, Nanchang University, Nanchang 330031, China 

 

Abstract: Ti45Al8Nb alloy (in at.%) is designed to be an important high-temperature 

material. However, its fabrication through laser-based additive manufacturing is 

difficult to achieve. We present here that a good understanding of the surface structure 

of raw material (i.e. Ti45Al8Nb powder) is important for optimizing its process by 

selective laser melting (SLM). Detailed X-ray photoelectron spectroscopy (XPS) 

depth profiling and transmission electron microscopy (TEM) analyses were conducted 

to determine the surface structure of Ti45Al8Nb powder. An envelope structure 

(~54.0 nm in thickness) was revealed for the powder, consisting of TiO2 + Nb2O5 (as 

the outer surface layer)/Al2O3 + Nb2O5 (as the intermediate layer)/Al2O3 (as the inner 
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