TEAS  Chapter 5

e Dislocations-2

The stress field of dislocation
The strain energy of dislocation
Forces acted on dislocation

Interactions between dislocations and defects

-
Y
Y
Q
QO

Origin and proliferation of the dislocation



TR OKF
frerstE 3. Stress field of the dislocation

S T

[review] 2

Stress’ components

\Z o, \ Z
Zy g x Y
z-Z)C/ Tyg ,.X? y
:
- —0C. X = r-cos@
Ty yy _ sing
T Y = r-sSin
Gxx z =z
Y
O-xx’ ny’ (722’ 0-99 er CTZZ’
x Z-_xy) TyZ’ TZx’ x T&, ,Z.rZ, Tzr,
b By Ty Ton Tro Tz0




it —

R KF
ARAEE TR

Strain and Deformation
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B K Stress field of the dislocation
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Stress field of the dislocation
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B K Stress field of the dislocation
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B K Stress field of the dislocation
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B K Stress field of the dislocation
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T Stress field of the dislocation
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® The strain energy of dislocation
@ Forces acted on dislocation
@ Interactions between dislocations and defects

© Origin and proliferation of the dislocation
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.= 4. Strain energy of the dislocation (E)
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frirace  Strain energy of dislocation per unit length
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The dislocation is on the slip plane, i.e., =0

Edge dislocation ,
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Mixed dislocation
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Example, for copper (Cu), G=4x 10°
N/m?, b=2.5x 1078 cm. It is found that
E ~25x 107" J/em?.

® £ is proportional to |b|?, E oc Gb?
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@ Forces acted on dislocation
@ Interactions between dislocation and defects

@ Origin and proliferation of the dislocation
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5. Forces acted on the dislocation

5-1. Linear tension of the dislocation (7)

Energy needed for increasing an unit length of the dislocation 7
(strain energy, E).

N\
e o {a = 1, when it is straight f
o = 0.5, when 1t 1S curve i i
\} 0 F=w ds

f=2[Tsin(d@2)] ~ T-d0 = T-ds/R (1) . —

. . Curvature radius R
The force, F, acting on an unit length of 7

the dislocation by external shear stress (7)

1s given that T

The total force (F) on the curve dislocation is, therefore, given by that

r=Fds (2)
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Linear tension of the dislocation

f=T-ds/R (1)

Force acted on the dislocation
F= F-ds (2)

In equilibrium, one finds that
f=7F
:

The force acted on a dislocation is proportional to its linear
tension and is inversely proportional to the curvature radius of the

dislocation.
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The correlation between the curvature radius of the
dislocation, R, and an external shear stress, 7.

F=T/R TT=05GI92
F = aGb?*/R TFZTZ?

7 = aGb/R
T ~ Gb/2R
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Force that causes the dislocation to move, F.
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Slip drive, F
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TH A Y Stress field of the dislocation
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[t 522 Summary of the strain energy of dislocation
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