
 

Accepted Manuscript

Screw dislocation in a thin film with surface effects

Ming Dai , Peter Schiavone , Cun-Fa Gao

PII: S0020-7683(17)30053-7
DOI: 10.1016/j.ijsolstr.2017.01.041
Reference: SAS 9457

To appear in: International Journal of Solids and Structures

Received date: 17 June 2016
Revised date: 23 January 2017
Accepted date: 27 January 2017

Please cite this article as: Ming Dai , Peter Schiavone , Cun-Fa Gao , Screw dislocation in
a thin film with surface effects, International Journal of Solids and Structures (2017), doi:
10.1016/j.ijsolstr.2017.01.041

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.ijsolstr.2017.01.041
http://dx.doi.org/10.1016/j.ijsolstr.2017.01.041


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

 Screw dislocation in a thin film with surface effects 

Ming Daia,b, Peter Schiavoneb,1, Cun-Fa Gaoc 

a School of Mechanical Engineering, Changzhou University, Changzhou 213164, China. 

b Department of Mechanical Engineering, University of Alberta, 

Edmonton, Alberta T6G 1H9, Canada. 

c State Key Laboratory of Mechanics and Control of Mechanical Structures,  

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China. 

E-mail: mdai1@ualberta.ca,  P.Schiavone@ualberta.ca,  cfgao@nuaa.edu.cn 

 

Abstract 

We use conformal mapping techniques to derive a semi-analytical solution to the problem 

of a (straight) screw dislocation embedded in a thin solid film. The surfaces of the film are 

assumed to incorporate surface effects which result in deformation-dependent tractions 

imposed on the surfaces of the film. A number of examples are used to illustrate the stress 

distribution in the film and the image force acting on the dislocation. We show that in the 

absence of surface effects significant errors are induced in the determination of both the 
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