Accepted Manuscript m

JOURNAL OF MATERIALS
PROCESSING TECHNOLOGY

Title: Dependences of microstructures and properties on initial
tempers of creep aged 7050 aluminum alloy

Author: C. Lei H. Yang H. Li N. Shi L.H. Zhan

=i |

fan M. Allwe

PII: S0924-0136(16)30221-7

DOI: http://dx.doi.org/doi: 10.1016/j.jmatprotec.2016.07.004
Reference: PROTEC 14873

To appear in: Journal of Materials Processing Technology

Received date: 7-3-2016

Revised date: 27-6-2016

Accepted date: 2-7-2016

Please cite this article as: Lei, C., Yang, H., Li, H., Shi, N., Zhan,
L.H., Dependences of microstructures and properties on initial tempers of

creep aged 7050 aluminum alloyJournal of Materials Processing Technology
http://dx.doi.org/10.1016/j.jmatprotec.2016.07.004

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/doi:10.1016/j.jmatprotec.2016.07.004
http://dx.doi.org/10.1016/j.jmatprotec.2016.07.004

Abstract

The dependences of microstructures and properties on initial tempers of 7050
aluminum alloy under creep age forming (CAF) conditions are investigated by using
transmission electron microscope (TEM), scanning electron microscope (SEM),
mechanical property tests and corrosion resistance tests. Three tempers are selected as
the initial tempers for CAF, viz., solution, retrogression and re-solution. The
constant-stress creep aging tests are conducted under simulated CAF conditions at
165 C and 250 MPa for 18 h. TEM observations show that there are obviously
different initial microstructures in the alloy with various initial tempers. After creep
aging, a lot of fine and homogeneous transgranular precipitates with continuous grain
boundary precipitates are found in the specimen with initial temper of solution; for
retrogression temper, the transgranular precipitates grow up and the spacing of
discontinuous grain boundary precipitates become wider; the transgranular
re-precipitation and the biggest grain boundary precipitates with the widest spacing
are observed in the specimen with initial temper of re-solution. Due to the fine
transgranular precipitates, the creep aged specimens with initial tempers of solution
and re-solution exhibit higher mechanical properties than that of retrogression with
coarse transgranular precipitates. Both the creep aged specimens with initial tempers
of retrogression and re-solution have lower corrosion susceptibility due to their
discontinuous grain boundary structures, while the continuous grain boundary
precipitates reduce the corrosion resistance of the creep aged specimen with initial

temper of solution. Combining both mechanical properties and corrosion resistances
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