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ABSTRACT 
The stress fields around spherical elastic discontinuities in a,n isotropic 

solid subjected to externally a ppl ied hydrostatic pressure have been 
computed 011 the basis of a continuum mechanics model. The results h a ve 
been compared with transmission electl'on microscopy obsen 'ations of the 
pressure· induced devclopment of dislocations III tungsten containiJlg 
particles (thoria and hafnium carbide) o r internal v oids and in a m odel 
system of copper containing helium bubbles with the principal objective 
of elucidating the factors controlllng the formation of such dislocations. 

For the tungsten, no new dis locations were de\-eloped up to 25 kilobars, 
but they were obscrved at ThO, and HfC particles following pressurization 
to some 40 kilo bars. The computed value of the m a ximum induced shear 
stress at that pressure is much below that requiTed for dislocation nucleation. 
These observations of pressure· induced dislocations are interpreted in t e rms 
of additional stress concentrations associa ted with surface irregularities at 
the particles. In contrast to the t ungsten, pressu re· induced dislocations 
were obsen -ed a round thc hcliwn bubbles in copper for a pressure (:!5 kilobars) 
in keeping with that predicted from the model. 

For both the tungsten and the copper syst ems, the development of 
pressure-induced dislocations depcnds strongly on the size of the elastic 
discontinuities. This r esult is shown to be in keeping with the intcrpretation 
of the mechanism of the development of pressure-induced dislocations as one 
of nucleation rather than multiplication of pre -existing dislocations. 

§ 1. I:-\TROD1JCTIO~ 

FOR several poly crystalline metals containing loca lized elastic discon­
tinuities- iron containing particles of Fe3C and FeO (Raucliffe and 
' Varlimont 1(64) . chromium containing Cr20 (Garrod and Wain J 965) 
and beryllium containing iron ueryllide (.-\ndre\\'s and Radcliffe UH37)­
the deYelopment of dislocations at the discontinuities as the result of the 
application of extel'llnl hychostntic pressure has been demonstrated from 
transmission electron micJ'osco p.\· observations. Since the introduction 
of fresh dislocations in this ,yay at room temperature, as Teviewed recently 
(Radcliffe 1 !JG!)). ca n lead to marked cha nges in the mechanical behaviour 
of c('rtain metal s. it is impoTtant to deyelop a qua ntitat i\-e unuerstallding 
of the nwchanis ll1 by which snch dislocations are formeu. 
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