
Author’s Accepted Manuscript

Formability and Fracture Behaviour of Cryorolled
Al-3 Mg-0.25 Sc Alloy

S. Vigneshwaran, K. Sivaprasad, R.
Narayanasamy, K. Venkateswarlu

PII: S0921-5093(18)30281-8
DOI: https://doi.org/10.1016/j.msea.2018.02.072
Reference: MSA36159

To appear in: Materials Science & Engineering A

Received date: 9 January 2018
Accepted date: 19 February 2018

Cite this article as: S. Vigneshwaran, K. Sivaprasad, R. Narayanasamy and K.
Venkateswarlu, Formability and Fracture Behaviour of Cryorolled Al-3 Mg-0.25
Sc Alloy, Materials Science & Engineering A,
https://doi.org/10.1016/j.msea.2018.02.072

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/msea

http://www.elsevier.com/locate/msea
https://doi.org/10.1016/j.msea.2018.02.072
https://doi.org/10.1016/j.msea.2018.02.072


1 
 

 

Formability and Fracture Behaviour of Cryorolled Al-3 Mg-0.25 Sc 

Alloy 
S. Vigneshwaran 

a
, K. Sivaprasad

b, *,
 R. Narayanasamy

a, *
, K. Venkateswarlu

c
, 

a 
Department of Production Engineering, National Institute of Technology,  

Tiruchirapalli – 620 015, Tamil Nadu, India 
b 
Advanced Materials Processing Laboratory, Department of Metallurgical and Materials 

Engineering, National Institute of Technology, Tiruchirapalli – 620 015, Tamil Nadu, India 
c
 Materials Science Division, CSIR-National Aerospace Laboratories, Bengaluru - 560017, 

Karnataka, India 

narayan@nitt.edu 

ksp@nitt.edu 

*Corresponding authors: Ph +91 431 2503504, +91 431 2503466, Fax +91 431 250 0133 

Abstract 

 The rolling of an Al-3Mg-0.25Sc alloy at room and cryogenic temperature to 50 percent 

and 75 percent reduction in thickness resulted in the formation of a bimodal microstructure. The 

grain size distribution based on electron backscattered diffraction (EBSD) analyses showed an 

enhanced fraction of ultra-fine grains with nearly 100 nm in cryorolled samples whereas; room 

temperature rolled samples exhibited sub-micron grains with 300 nm. The transmission electron 

microscopy (TEM) studies revealed the dense dislocation cell structures for cryorolled samples 

due to the restriction of dynamic recovery. The better forming and fracture limit strains were 

noted for cryorolled samples compared to room temperature rolled ones in the forming and 

fracture limit diagrams. A good correlation of formability with void coalescence parameters 

based on larger void size, lower ligament thickness and lower d-factor were obtained. This 

indicated better accumulation of plastic deformation and improved formability of cryorolled 

samples. Further, the reduced aspect ratio (L/W) of void signified delayed fracture behaviour of 

cryorolled samples compared to room temperature rolled samples and showed better fracture 

resistance. The improved fracture limit strain in combined forming and fracture limit diagram 

exhibited by cryorolled samples was consistent with the void coalescence parameters. 
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