Accepted Manuscript

Effect of welding parameters on microstructure and mechanical properties of
friction stir welded joints of a super high strength Al-Zn-Mg-Cu aluminum alloy

Fei Zhang, Xuekuan Su, Ziyong Chen, Zuoren Nie

PII: S0261-3069(14)00843-7

DOI: http://dx.doi.org/10.1016/j.matdes.2014.10.055
Reference: JMAD 6914

To appear in: Materials and Design

Received Date: 24 April 2014

Accepted Date: 21 October 2014

Please cite this article as: Zhang, F., Su, X., Chen, Z., Nie, Z., Effect of welding parameters on microstructure and
mechanical properties of friction stir welded joints of a super high strength Al-Zn-Mg-Cu aluminum alloy, Materials
and Design (2014), doi: http://dx.doi.org/10.1016/j.matdes.2014.10.055

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.


http://dx.doi.org/10.1016/j.matdes.2014.10.055
http://dx.doi.org/http://dx.doi.org/10.1016/j.matdes.2014.10.055

Effect of welding parameters on microstructure and mechanical
properties of friction stir welded joints of a super high strength
Al-Zn-Mg-Cu aluminum alloy

Fei Zhang* , Xuekuan Su , Ziyong Chen , Zuoren Nie

College of Materials Science and Engineering, Beijing University of Technology,
Beijing, 100124, China

Abstract

Samples made of a super high strength aluminum alloy with high Zn content
were friction stir welded with rotation rates of 350-950rpm and welding speeds of
50-150mm/min. The effect of welding parameters on the “microstructure and
mechanical properties was investigated. It was observed that the grain size of the
nugget zones decreased with the increasing welding speed or the decreasing tool
rotation rate. Most of the strengthening precipitates in the nugget zone were dissolved
back and the intragranular and grain boundary precipitates in the heat affected zone
coarsened significantly. The greatest ultimate tensile strength of 484 MPa and largest
elongation of 9.4 were obtained at 350 rpm-100mm/min and 350 rpm-50mm/min,
respectively. The ultimate tensile strength and elongation deteriorated drastically
when rotation rate increased from 350 to 950rpm at a constant welding speed of 100
mm/min.
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