Accepted Manuscript

JOURNAL OF MATERIALS
PROCESSING TECHNOLOGY

Title: Microstructural evolution and mechanical properties of
welding seams in aluminum alloy profiles extruded by a
porthole die under different billet heating temperatures and
extrusion speeds

Authors: Junquan Yu, Guoqun Zhao, Weichao Cui, Cunsheng
Zhang, Liang Chen

PII: S0924-0136(17)30165-6

DOI: http://dx.doi.org/doi:10.1016/j.jmatprotec.2017.04.030
Reference: PROTEC 15208

To appear in: Journal of Materials Processing Technology

Received date: 12-11-2016

Revised date: 1-4-2017

Accepted date: 30-4-2017

Please cite this article as: Yu, Junquan, Zhao, Guoqun, Cui, Weichao, Zhang,
Cunsheng, Chen, Liang, Microstructural evolution and mechanical properties of
welding seams in aluminum alloy profiles extruded by a porthole die under different
billet heating temperatures and extrusion speeds.Journal of Materials Processing
Technology http://dx.doi.org/10.1016/j.jmatprotec.2017.04.030

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.2017.04.030
http://dx.doi.org/10.1016/j.jmatprotec.2017.04.030

Microstructural evolution and mechanical properties of welding seams in
aluminum alloy profiles extruded by a porthole die under different billet heating
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@ Key Laboratory for Liquid-Solid Structural Evolution and Processing of Materials (Ministry of Education),
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Abstract

Porthole die extrusion process of aluminum alloy profiles is a hot deformation process involving solid state
welding. Microstructural evolution of welding seams is the key factor to determine mechanical properties of
extruded profiles. In this work, the grain structure, bonding interface structure and precipitates of welding seams
in the profiles extruded under different billet heating temperatures and extrusion speeds were characterized, and
the hardness, strength and ductility of welding seams were analyzed. The influence of billet heating temperature
and extrusion speed on the microstructure and mechanical properties of welding seams was studied. It was found
that, in the porthole die extrusion process of aluminum alloy profiles, fine or coarse grains and micro-voids can
be formed in welding seams. Although the new grains through the bonding interface have been formed, there are
still many micro-voids in these new grains. Increasing billet heating temperature and extrusion speed not only

contributes to the formation of the new grains through the bonding interface, but also promotes the closure of
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