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oftllc inclusion. HO\\'ever, the calculation in §:? indicates that. the yalue 
of the maximulll shear strcss attainab le at the interface is independent 
of the size of the elastic cliscontinuit!-. This apparent paradox can be 
resolwd if the details of the conditions necessa lY for the propagation of 
dislocations from the particle/ matrix interface are taken into account, 
On this basis, a, segment of dislocation is generated at the interface of a 
particle, independent of its size, ,,·hen t.he pressure-induced shear stress 
reaches an appropriate yalue. Ho\\'ever, the achievement of a full 
prismatic loop whi ch can move away from the particle is strongly size 
dependent, as sl1o\\'n by the follo\ying argument. 

It is apparent from fig. 3 (a) that a dislocation (at L) of radius of 
curvaturc a\ /:?, where (l is the radius of the discontinuity, nucleated on 
the circle of maximum shear stress marked II can glide under the action 
of shear st ress parallel to its Burgers vector and the axis of the indicated 
glide cylinder (i.e. the shear stress circle marked J). The resulting 
development of a full prismatic loop thus occurs in accordance with the 
'punching' mcchanism suggested originally by Seitz (1050) and modified 
for the therma l strcss case by .Jones and :Jntchell (105L ). The shear 
forces deyeloped as a result of differential compression must support the 
line tension, F, of the dislocation, which can be written as: 

Gb
2 

{ R } F= In -b + I , 
47T(1-v) 

(6) 

where R is the radius of the loop and b is the Burgers vector. For small 
loops of the order of 500 ,~ (i.e. 200 b), F can be approximated as Gb 2 j 2R 
and equatedt with the work done by Tmax at L: 

Gb 2 

Tmax b= 2R ' (7) 

Equation (7) demonstrates t.hat a pressure giying a shear stress which is 
. sufficient to achieve .the complete loop stage for a discontinuity of given 
diameter will be too small to reach this stage for a particle of smaller 
diameter. Howe\'er, despite the qualitative agreement \\'ith observation, 
numerical calculations fot' the yarious tungsten cases based on this 
simple approach give critical sizes of discontinuity which are approxi
mately one OI'CiPl' of magn itude smallcr than those at which dislocations 
were observt'd ('spt'rimcntally. In thc case of copper, to be discussed 
later, closer quantitat.ive agreement was obtained. 

t Hcct'llt l.\" and indcpl'ndently. a ~ ill1ilal' nrglllllent has bCC'll ll,;t'd for the 
case of thl' generation of glide dislocat ion loops by thermal strC's>;es induct'cl by 
quenching (Gulden and Xix 10oR) to compute the critical particlc size necessary 
to form the initial complete dislocation loop. 
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