
Scienza dei Materiali

Dislocazioni



Difetti lineari (1-dimensionali): Dislocazioni

• Termodinamicamente instabili

• Imperfezioni del reticolo localizzate lungo una linea

• Termodinamicamente non stabili

• Perturbano localmente la simmetria del reticolo

• Ruolo chiave nella determinazione delle proprietà dei materiali (deformazione plastica)



Dislocazione a spigolo (edge dislocation)



Dislocazione a vite (screw dislocation)



Dislocazione mista



Piano di scorrimento e vettore di Burgers

Vettore di Burgers parallelo alla 
dislocazione

Piano di scorrimento

Vettore di Burgers ortogonale
alla dislocazione



Scorrimento: Meccanismo Deformazione Plastica



Scorrimento: Meccanismo Deformazione Plastica



Su quali piani e in quali direzioni è più facile 
che avvenga lo scorrimento?

(«sistemi di scorrimento»)

• Piani ad alta densità atomica superficiale
• Direzioni ad alta densità atomica lineare
• Elevata distanza interplanare
• Piccolo vettore di scorrimento



Identificare sistemi di scorrimento : BCCIdentificare sistemi di scorrimento: FCC
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 Dislocation - A line imperfection in a crystalline material.

 Screw dislocation - A dislocation produced by skewing a 
crystal so that one atomic plane produces a spiral ramp 
about the dislocation.

 Edge dislocation - A dislocation introduced into the 
crystal by adding an ‘‘extra half plane’’ of atoms.

 Mixed dislocation - A dislocation that contains partly 
edge components and partly screw components.

 Slip - Deformation of a metallic material by the 
movement of dislocations through the crystal.
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Calculate the length of the Burgers vector in copper.

Example: Burgers Vector Calculation

Figure 4.10  (a)  
Burgers vector for 
FCC copper. (b)  The 
atom locations on a 
(110) plane in a BCC 
unit cell (for 
example 4.8 and 4.9, 
respectively)
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The length of the Burgers vector, or the repeat distance, is:

b = 1/2(0.51125 nm) = 0.25563 nm

Example SOLUTION

Copper has an FCC crystal structure. The lattice parameter of 
copper (Cu) is 0.36151 nm. The close-packed directions, or the directions 
of the Burgers vector, are of the form       . The repeat distance along the  
directions is one-half the face diagonal, since lattice points are located at 
corners and centers of faces [Figure 4.10(a)].

110

110
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Figure 4.12 Optical image of etch pits in silicon carbide (SiC). The 
etch pits correspond to intersection points of pure edge dislocations 
with Burgers vector a/3            and the dislocation line direction 
along [0001] (perpendicular to the etched surface). Lines of etch pits 
represent low angle grain boundaries (Courtesy of Dr. Marek 
Skowronski, Carnegie Mellon University.)

 2011
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Figure 4.13  Electron photomicrographs of dislocations in Ti3Al: (a) Dislocation pileups 
(x26,500). (b) Micrograph at x 100 showing slip lines and grain boundaries in AI.
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Resolved Shear Stress 

Legge di Schmid
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Partial Dislocations in HCP
Burgers vector belongs to direct lattice Decomposition of Burgers vector – less energy required



Stacking Faults








