
Accepted Manuscript

Title: Selective laser melting of rare earth element Sc modified
aluminum alloy: Thermodynamics of precipitation behavior
and its influence on mechanical properties

Authors: Han Zhang, Dongdong Gu, Jiankai Yang, Donghua
Dai, Tong Zhao, Chen Hong, Andres Gasser, Reinhart
Poprawe

PII: S2214-8604(18)30343-9
DOI: https://doi.org/10.1016/j.addma.2018.07.002
Reference: ADDMA 444

To appear in:

Received date: 19-5-2018
Revised date: 6-7-2018
Accepted date: 9-7-2018

Please cite this article as: Zhang H, Gu D, Yang J, Dai D, Zhao T, Hong C, Gasser A,
Poprawe R, Selective laser melting of rare earth element Sc modified aluminum alloy:
Thermodynamics of precipitation behavior and its influence on mechanical properties,
Additive Manufacturing (2018), https://doi.org/10.1016/j.addma.2018.07.002

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.addma.2018.07.002
https://doi.org/10.1016/j.addma.2018.07.002


1 

 

Selective laser melting of rare earth element Sc modified aluminum alloy: 

Thermodynamics of precipitation behavior and its influence on mechanical properties 

 

Han Zhanga,b, Dongdong Gua,b,*, Jiankai Yanga,b, Donghua Daia,b, Tong Zhaoc, Chen Hongc, Andres 

Gasserc, Reinhart Poprawec 

 

a College of Materials Science and Technology, Nanjing University of Aeronautics and Astronautics, 

Yudao Street 29, Nanjing 210016, Jiangsu Province, PR China;  

b.Jiangsu Provincial Engineering Laboratory for Laser Additive Manufacturing of High-

Performance Metallic Components, Nanjing University of Aeronautics and Astronautics, Yudao 

Street 29, Nanjing 210016, Jiangsu Province, PR China 

c.Fraunhofer Institute for Laser Technology ILT/Chair for Laser Technology LLT, RWTH Aachen, 

Steinbachstraße 15, D-52074 Aachen, Germany 

 

*Corresponding author. Tel./fax: +86 25 52112626;  

E-mail: dongdonggu@nuaa.edu.cn (D. Gu). 

 

Highlights  

 Selective laser melting was utilized to fabricate Sc and Zr modified Al-Mg alloy. 

 Different precipitation behavior between various scan speeds are characterized by SEM and 

TEM. 

 Significant improvement of hardness is evaluated and explained under a relative low scan 

speed. 

 Relationships between scan speed, convection flow, precipitate distribution, and the resultant 

mechanical properties are elucidated. 
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