
Author’s Accepted Manuscript

Enhancement in mechanical properties of
selectively laser-melted AlSi10Mg aluminum alloys
by T6-like heat treatment

L.F. Wang, J. Sun, X.L. Yu, Y. Shi, X.G. Zhu,
L.Y. Cheng, H.H. Liang, B. Yan, L.J. Guo

PII: S0921-5093(18)31037-2
DOI: https://doi.org/10.1016/j.msea.2018.07.103
Reference: MSA36767

To appear in: Materials Science & Engineering A

Received date: 17 January 2018
Revised date: 29 July 2018
Accepted date: 29 July 2018

Cite this article as: L.F. Wang, J. Sun, X.L. Yu, Y. Shi, X.G. Zhu, L.Y. Cheng,
H.H. Liang, B. Yan and L.J. Guo, Enhancement in mechanical properties of
selectively laser-melted AlSi10Mg aluminum alloys by T6-like heat treatment,
Materials Science & Engineering A, https://doi.org/10.1016/j.msea.2018.07.103

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
https://doi.org/10.1016/j.msea.2018.07.103
https://doi.org/10.1016/j.msea.2018.07.103


1 
 

Enhancement in mechanical properties of selectively laser-melted 

AlSi10Mg aluminum alloys by T6-like heat treatment 

L.F. Wang1,2,4*,J. Sun 1,4, X.L. Yu3,Y. Shi 1,4,X.G. Zhu 1,4, L.Y. Cheng 1,4, H.H.Liang3,5*, B. Yan2 ,L.J. Guo 1,4 

1 Shanghai Aerospace Equipments Manufacturer Co. Ltd., Shanghai, 200245,China; 
2 School of Materials Science and Engineering, Tongji University, Shanghai, 201804, China; 
3CAS Key Laboratory of Mechanical Behavior and Design of Materials (LMBD), University of Science and Technology of 

China, Hefei 230026, Anhui, China; 
4Shanghai Research Center of Complex metal parts by Additive Manufacturing, Shanghai, 200245, China; 
5IAT-Chungu Joint Laboratory for Additive manufactureing, Institute of Advanced Technology, University of Science 

and Technology of China, Hefei 230026, Anhui, China; 

wlf149@163.com; 

hyliang@ustc.edu.cn 

*Corresponding author: 

 

Abstract 

This work proposes a T6-like heat treatment, including solid-solution treatment at 535 ºC and an 

artificial aging treatment for 10 h at 158 ºC, to control the mechanical behavior of selective-laser- 

melting (SLM)-produced AlSi10Mg alloys. The mechanical properties of the AlSi10Mg alloys, 

such as densification, hardness, and tensile/bending strength, were investigated, and the 

microstructure of the alloys was analyzed. The results reveal that the tensile strength of the 

heat-treated samples slightly decreased by 19.97% (from 334 MPa to 267.3 MPa of the 

as-fabricated samples), while the elongation showed a remarkabe increase by up to 155% (from 

3.64% to 9.28%). Likewise, the bending strength slightly decreased by 6.1%, while the fracture 

deflection dramatically increased by up to 122.9 % after T6 heat treatment. Thus, the T6 heat 

treatment can critically enhance plasticity/ductility without any significant loss in the 

tensile/bending strength of the alloy. The corresponding mechanism is also elucidated based on the 

spheroidization and diffusion of silicon precipitation during the T6 heat treatment. The results of 

this study offer an intriguing insight to tailor the mechanical properties of SLM-fabricated 

AlSi10Mg alloys using suitable solid solutions and artificial aging treatment. 
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