
Accepted Manuscript

Microstructure Evolution during Severe Shear Deformation at Small Length-
Scales

Saurabh Basu, M. Ravi Shankar

PII: S1359-6462(13)00507-1
DOI: http://dx.doi.org/10.1016/j.scriptamat.2013.10.009
Reference: SMM 10083

To appear in: Scripta Materialia

Received Date: 6 October 2013
Accepted Date: 12 October 2013

Please cite this article as: S. Basu, M. Ravi Shankar, Microstructure Evolution during Severe Shear Deformation at
Small Length-Scales, Scripta Materialia (2013), doi: http://dx.doi.org/10.1016/j.scriptamat.2013.10.009

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.scriptamat.2013.10.009
http://dx.doi.org/http://dx.doi.org/10.1016/j.scriptamat.2013.10.009


  

1 

 

Microstructure Evolution during Severe Shear Deformation at 

Small Length-Scales 

 Saurabh Basu and M. Ravi Shankara)  

Swanson School of Engineering  

3700 O’Hara St., University of Pittsburgh 

Pittsburgh, PA 15261, USA 

 

 

Abstract 

Evolution of microstructures during severe shear in micrometer scale sample sizes is examined 

by performing large strain machining experiments inside a scanning electron microscope. The 

effect of depths of cut ranging from 10–1µm on the mechanics is examined using digital image 

correlation of secondary electron images. Resulting microstructure is characterized via electron 

backscattered diffraction, which shows that with shrinking length-scales gradual microstructure 

refinement observed at higher depths of cut is replaced by abrupt but sporadic refinement 

mechanisms.  
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