
Accepted Manuscript

Orientation imaging microscopy and microhardness in a ZK60 magnesium alloy
processed by high-pressure torsion

Seyed Alireza Torbati-Sarraf, Shima Sabbaghianrad, Roberto B. Figueiredo, Terence
G. Langdon

PII: S0925-8388(17)31236-7

DOI: 10.1016/j.jallcom.2017.04.054

Reference: JALCOM 41458

To appear in: Journal of Alloys and Compounds

Received Date: 23 February 2017

Revised Date: 3 April 2017

Accepted Date: 5 April 2017

Please cite this article as: S.A. Torbati-Sarraf, S. Sabbaghianrad, R.B. Figueiredo, T.G. Langdon,
Orientation imaging microscopy and microhardness in a ZK60 magnesium alloy processed by high-
pressure torsion, Journal of Alloys and Compounds (2017), doi: 10.1016/j.jallcom.2017.04.054.

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.jallcom.2017.04.054


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Submitted to Journal of Alloys and Compounds (February 2017) 

Orientation imaging microscopy and microhardness in a 
ZK60 magnesium alloy processed by high-pressure torsion 

 
Seyed Alireza Torbati-Sarraf 1, Shima Sabbaghianrad 1,*,  

Roberto B. Figueiredo 2, Terence G. Langdon 1,3 

 

1 Departments of Aerospace & Mechanical Engineering and Materials Science, 
University of Southern California, Los Angeles, CA 90089-1453, U.S.A. 

2Department of Materials Engineering and Civil Construction,  
Universidade Federal de Minas Gerais, Belo Horizonte, 31270-901 MG, Brazil 

3Materials Research Group, Faculty of Engineering and the Environment,  
University of Southampton, Southampton SO17 1BJ, UK 

*Corresponding author. E-mail address: ssabbagh@usc.edu   Tel: +1 (213) 740 4342 
 

Abstract 

An extruded ZK60 magnesium alloy was processed by high-pressure torsion (HPT) at 

room temperature for up to 5 turns under a constant compressive pressure of 2.0 GPa with a 

rotation speed of 1 rpm.  This processing produced an average grain size of ~700 nm.  The grain 

size distributions and textures were examined by electron backscatter diffraction (EBSD) and 

this revealed some multi-modality in the microstructure at different stages of straining with 

fractions of both coarse grains and ultrafine grains.  EBSD analysis at the mid-radius positions of 

unprocessed and HPT-processed materials revealed a gradual evolution from a prismatic {101�0} 
fiber to an ultimate basal {0001} fiber texture with the c-axis parallel to the normal direction.  

The majority of grain boundaries had misorientations larger than 15o throughout the processing.  

The strain hardening tended towards a reasonable hardness homogeneity with a hardenability 

exponent, η, of 0.07 up to strains of ~20 and with a subsequent hardness saturation at Hv ≈ 125.  

Keywords: high-pressure torsion, hardenability, magnesium alloy, texture, ultrafine-grained 
materials.  
 



Download English Version:

https://daneshyari.com/en/article/5460421

Download Persian Version:

https://daneshyari.com/article/5460421

Daneshyari.com

https://daneshyari.com/en/article/5460421
https://daneshyari.com/article/5460421
https://daneshyari.com

