
Author’s Accepted Manuscript

Fabrication and Characterization of in-situ Al/Nb
Metal/Intermetallic Surface Composite by Friction
Stir Processing

Seyyed Reza Hosseini Zeidabadi, Habib
Daneshmanesh

PII: S0921-5093(17)30302-7
DOI: http://dx.doi.org/10.1016/j.msea.2017.03.014
Reference: MSA34797

To appear in: Materials Science & Engineering A

Received date: 2 December 2016
Revised date: 10 February 2017
Accepted date: 3 March 2017

Cite this article as: Seyyed Reza Hosseini Zeidabadi and Habib Daneshmanesh,
Fabrication and Characterization of in-situ Al/Nb Metal/Intermetallic Surface
Composite by Friction Stir Processing, Materials Science & Engineering A,
http://dx.doi.org/10.1016/j.msea.2017.03.014

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
http://dx.doi.org/10.1016/j.msea.2017.03.014
http://dx.doi.org/10.1016/j.msea.2017.03.014


1 

 

Fabrication and Characterization of in-situ Al/Nb Metal/Intermetallic Surface Composite 

by Friction Stir Processing 

 

Seyyed Reza Hosseini Zeidabadi
1
, Habib Daneshmanesh*

1
 

 

1 
Department of Materials Science and Engineering, Shiraz University, Shiraz, Iran 

* Corresponding author’s Email: daneshma@shirazu.ac.ir; Tel.: +98 713 6133129 

 

Abstract 

In this study severe plastic strains were imposed to distribute the Nb particles into an Al1050 

matrix by friction stir processing (FSP).  Scanning electron microscopy (SEM) and optical 

microscopy (OM) examinations illustrated the formation of finer Al3Nb and core-shell Nb-Al3Nb 

coarser particles.  During the processing, exothermic reactions between the Al and Nb particles 

formed Al3Nb intermetallic compounds which increased the hardness and strength of the 

fabricated surface composite.  Increasing the FSP pass number led to the more uniform 

distribution of the reinforcing particles in addition to the more grain refinement. 
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