Author’s Accepted Manuscript

MATERIALS
SCIENCE &
 ENGINEERING

Effect of intermetallic phases and recrystallization
on the corrosion and fracture behavior of an Al-Zn- A~
Mg-Cu-Zr-Yb-Cr alloy =

Microstructure and Processing

H.C. Fang, F.H. Luo, K.H. Chen

SciVerse ScienceDirect

www.elsevier.convlocate/msea

PII: S0921-5093(16)31488-5
DOI: http://dx.doi.org/10.1016/j.msea.2016.12.009
Reference: MSA34440

To appear in:  Materials Science & Engineering A

Received date: 30 September 2016
Revised date: 30 November 2016
Accepted date: 1 December 2016

Cite this article as: H.C. Fang, F.H. Luo and K.H. Chen, Effect of intermetallic
phases and recrystallization on the corrosion and fracture behavior of an Al-Zn
Mg-Cu-Zr-Yb-Cr alloy, Materials  Science &  Engineering A
http://dx.doi.org/10.1016/j.msea.2016.12.009

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/msea
http://dx.doi.org/10.1016/j.msea.2016.12.009
http://dx.doi.org/10.1016/j.msea.2016.12.009

Effect of intermetallic phases and recrystallization on the corrosion and fracture behavior of
an Al-Zn-Mg-Cu-Zr-Yb-Cr alloy
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Abstract
The effects of alloying elements on the characteristics of intermetallic phases and
recrystallization in Zr, Yb, Cr-containing Al-Zn-Mg-Cu alloys have been investigated. The results
show that the inhibiting recrystallization and subgrain growth behaviour mainly could be
attributed to the fine, dense, secondary, coherent Cr-containing Als(Yb, Zr) dispersoids with
core-shell structures. The volume fraction of primary and secondary Al1gMgsCr, phases decreased
and then increased with increasing Cr content from 0.09 wt% to 0.22 wt.% in the
Al-Zn-Mg-Cu-Zr-Yb-Cr alloys. Cr content has little effect on the recrystallization resistance and
strengthening effect. Recrystallization of the Al-Zn-Mg-Cu-Zr-Yb-Cr alloys can be attributed to
the particle stimulated nucleation (PSN) owing to the presence of primary micro-scale Al,CuMg
and AlgMgsCr; particles, resulting in a decline in the fracture toughness, tensile properties and
corrosion resistance. In the Al-Zn-Mg-Cu-Zr-Yb-Cr alloys, fracture and local corrosion
preferentially initiate from these primary micro-scale particles, and then propagate along the
high-angle recrystallized grain boundaries or original grain boundaries with continuous, coarser
grain boundary precipitates and broadening precipitate-free zone at its periphery. Compared with
Al1gMgsCr, discrete particles, the Al,CuMg constituent particles are more susceptible to be
corroded.
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