
Author’s Accepted Manuscript

Fabrication, microstructure refinement and
strengthening mechanisms of nanosized SiCP/Al
composites assisted ultrasonic vibration

Qiang Li, Feng Qiu, Bai–Xin Dong, Run Geng,
Ming–ming Lv, Qing–Long Zhao, Qi–Chuan Jiang

PII: S0921-5093(18)31136-5
DOI: https://doi.org/10.1016/j.msea.2018.08.060
Reference: MSA36831

To appear in: Materials Science & Engineering A

Received date: 24 May 2018
Revised date: 16 August 2018
Accepted date: 19 August 2018

Cite this article as: Qiang Li, Feng Qiu, Bai–Xin Dong, Run Geng, Ming–ming
Lv, Qing–Long Zhao and Qi–Chuan Jiang, Fabrication, microstructure
refinement and strengthening mechanisms of nanosized SiCP/Al composites
assisted ultrasonic vibration, Materials Science & Engineering A,
https://doi.org/10.1016/j.msea.2018.08.060

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.2018.08.060
https://doi.org/10.1016/j.msea.2018.08.060


1 
 

Fabrication, microstructure refinement and strengthening mechanisms of 

nanosized SiCP/Al composites assisted ultrasonic vibration 

Qiang Li
a,b

, Feng Qiu
a,b,c*

, Bai–Xin Dong
a,b

, Run Geng
a,b

, Ming–ming Lv
a,b

, Qing–Long 

Zhao
a,b

, Qi–Chuan Jiang
a,b

 

a
State Key Laboratory of Automotive Simulation and Control, Jilin University, P.R. China 

b
Key Laboratory of Automobile Materials, Ministry of Education and Department of Materials 

Science and Engineering, Jilin University, Renmin Street NO. 5988, Changchun, Jilin Province, 

130025, P.R. China  

c
Qingdao Automotive Research Institute of Jilin University, No. 1, Loushan Road, Qingdao 

266000, China 
*Corresponding author. Tel./fax:+86 431 85094699. qiufeng@jlu.edu.cn 

Abstract 

The performances of particulate–reinforced aluminum matrix composites are strongly 

dependent on alloying elements, precipitates and added particulates. To reveal the 

sole influence mechanisms of high volume fraction of nanosized particulates on the 

solidification behavior, microstructure and mechanical properties of aluminum alloys, 

nanosized SiCP (60 nm) was incorporated into commercial pure Al at different volume 

fractions (i.e., 0, 1, 3, 5, 7 and 9 vol.%) by stir–casting assisted ultrasonic vibration. 

The results reveal that a fairly uniform dispersion of nanosized SiCP throughout the 

matrix was achieved at a volume fraction as high as 7 vol.%. Average α–Al dendritic 

sizes were significantly refined from 270 μm for the matrix to 90 μm in the solidified 

microstructure of nanocomposites. Thermal analysis during solidification indicates 

that the presence of nanosized SiCP increased the nucleation temperature of α–Al, 

whilst recalescence during solidification process disappeared. Additionally, the yield 

and ultimate tensile strength of the nanosized SiCP/Al composites at both ambient 
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