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: IN T RO DUCT ION

T<Iroupa and Brownl, recently calculated the strain and mteractlon

energies of 51mple dlslocatlon lme conflguratlons. These calculatlons |

are repeated here employmc the more basm rnethod of analysxs due to..

IS

* interaction energles as those obtamed by Brown and Kroupa small

t

S g d1fferences from Brown and Kroupa's results are obtamed for the

g elastlc self energles of ]ogs These dlfferences can be mterpreted in -

L 'terms of the dlfferences in‘the cut-off of the dlslocatlon cores, o

/
. 7

| ELASTIC STRAIN ENERGIES . - -

Elastlc strain energles were determmed for the double Jog

" . energies of jogs based on Yoffe 's me‘chod2 of combining solutlo_nsfor I

i Krcbner3 and expounded by deW1t 4 Whereas thls method glves the same e

. conf_lguratlon sh_own'ln Fig. 1.~ As descr1bedkby deW1t the energ?, E',' is

BT SR =;-f'l./2_b'.b,:'1\;1‘. - '“1_' gy e
A , . ’J 1 Vo _/.: .

, ','\‘;Whe're'b 1s the compon/ent of the Burgers vector in the i d1rectxon and -\ ;.l;: ‘
‘MJ 1s an 1/r<ductance factor owen ‘by. o : SRR
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o over the realm where Hookes law apphes 1sotropy 1s assumed G is the .

: "' shear modulus of elast1c1ty, v 1s P01sson's ratlo .' and Clmplyvthe L

same closed dlslocatlon 100p and dl and dl' refer »to the ith components '

\

_of the. line elements along the dlslocatlon The symbols refer to common

" tensor notatlon where 6 i 1s the Kronecker delta R = (X X ) / nd'
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X =x xi', X, bemg the ith component of the coordmates of the '

"+ dislocation segment dl, etc.’ The smgularlty at the dlslocatlon core wasr L

i ehmmated from the 1ntegra1 (Eq 2) by avmdmg a segment of W1dth .y

{= b on either 51de of the smgularlty m a manner s-mtlar to that of
5
- " Lothe. Care must be taken in setting the 11m1ts of mtegratlon of Eq 2
" 0 that this condition is always L'U.]fllled. l

Whereas Eq. 2 “when 1ntegrateo around a closed loop, gives the

; . total elastlc strain energy of the loop our 1nterest centers only on the

P :Jog energles and their 1nteractlon energy. Thererore the jogged ’

-_dlslocatlon sedment of the 100p is taken to extend undewated to + R where T

CR>>a; - a,, R> r and the remalnder of the loop is very far from tl‘le -

. : \
Jogs When the energy of a 51m11ar loop containing an equally long' ‘

.un;;ogged dlslocatlon is subtracted from the energy of the Jogged loop, :
o qu. 2 reveals that the energy so obtalned refers only to the energles of
. the Jogs on a long d1slocat1on line where the total energy ET of the j jogs !
s ol ,' D .
’ A T__ E [

. E -Ej -*-E32+E{} (3)

. the flI‘St two terms to the I‘lﬂ‘ht of the equahty sign referring to the self

energles of the Jogs and the last term referrmg to.the mteractlon cnergy

.. omamely . : fo

. of the pair of Jogs The mteractmn energy neglectmd hlgher order terms E o

. in a, /r and ap /v is the same as that glven by Kroupa and Brown '

- EI= _é%?_lu% {[bz (1 2z/)b2 + (1 +v)b2] cos @ 2ub1b2 sma} (4) R

The self energies, as shown in the flrSL two rows of the followmg table

'are shghtly dxfferent from the values obtamed by Kroupa and Brown,




L " Table of Jog Self Enerrgies" o
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. " the equations are invalid for small values of a; and ay because their energles
| "then become negative, it is our conten‘uon that the equations are correct .
| " for small jogs, any negative values arising because of the additonal L
N S discarded core '}volume in the jogged dislocation. On this basis, yve

o . row of the Table of Jog Self Energies where thev a.'s have the values

: approprlate for the cut- off that was employed Then the correspondmg
' : N total energy of the Jogs are as glven m the last row of the table. |
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S , Thls work was done under the ausplces of the U S Atomlc Energy
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. the cut- off of the core energy. }-Whereas Kroupa and Brown suggest that
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- This difference very likely arises from a dn‘ference in the application of A

L - -suggest that the energy be empirically formulated as given in the third.
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