
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 26, 2023

Possible dislocation configurations in slip-plane-aligned boundaries in fcc metals

Winther, Grethe; Huang, Xiaoxu; Hong, Chuanshi

Publication date:
2012

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Winther, G., Huang, X., & Hong, C. (2012). Possible dislocation configurations in slip-plane-aligned boundaries
in fcc metals. Abstract from 4th International Conference on Fundamental Properties of Dislocations , Budapest,
Hungary.

https://orbit.dtu.dk/en/publications/246760b7-b6c8-4810-a61c-fdeca16fbf6e


Possible dislocation configurations in  
slip-plane-aligned boundaries in fcc metals 

G. Winther1, X. Huang2 and C.S. Hong2 
1 Department of Mechanical Engineering, Technical University of Denmark, DK-
2800 Kgs. Lyngby, Denmark 
2 Danish-Chinese Center for Nanometals, Materials Science and Advanced 
Characterization Section, Department of Wind Energy, Technical University of 
Denmark, DK-4000 Roskilde, Denmark 
 
 
Keywords: Frank equation, Burgers vectors, dislocation lines, slip systems 

The deformation-induced extended planar dislocation boundaries in aluminium and 
copper deformed to medium strains (ε<1) have preferred crystallographic alignments. 
The crystallographic planes of these boundaries depend on the grain orientation and the 
deformation mode [1]. In many cases two sets of low-angle planar boundaries, which 
align with the active slip planes, are formed. This is, for example, the case for grains 
belonging to the α-fibre of the rolling texture, spanning from the Goss to the Brass 
orientation. Slip-plane-aligned boundaries are also typical for other orientations, e.g. the  
rolled 45° ND-rotated Cube orientation. These grain orientations all have four active slip 
systems, distributed on two slip planes, which is assumed to be the reason for the 
characteristic slip-plane-alignment of the boundaries [2]. 

The planar boundaries have been suggested to be low-energy-dislocation-structures 
(LEDS) free of long-range stresses, i.e. the Frank equation should apply [3]: 
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 𝐛𝐛𝐢𝐢 {(𝐧𝐧 × 𝛏𝛏𝐢𝐢) ∙ 𝐕𝐕} = 2 sin θ 2⁄  𝐕𝐕 × 𝐚𝐚 

where bi, ξi and Di are Burgers vector, line direction and spacing of dislocation set i, n 
the boundary plane normal, and V⊥n. The misorientation is the axis/angle pair a / θ.  

Aiming at investigating the origin of the preferred slip-plane-alignment, a theoretical 
analysis is conducted of the possible Frank boundaries constructed from dislocations 
gliding on the active systems. In addition, the boundaries are regarded geometrically 
necessary by accommodating local differences in slip activities so that strain compatibility 
as well as the lattice misorientation across the boundaries must be considered. 
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