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pressure-induced development of dislocations at elastic discontinuities 
in tungsten and copper. The principal results and conclusions are: 

(1) In tungsten containing second-phase particles of thol'ia or hafnium 
carbide, the formation of pressure-induced dislocations at particles occurs 
for applied pressures which are lower than those predicted from the simple 
mathema tical model. It is ShO"-:l1 that additional stress concentrations 
from irregularities on the particle surfaces, possibly assisted by residual 
thermall~'-induced stresses, could account for these differences. 

(2) The magnitude of the applied prcssure found to be necessary to 
develop dislocations at the particles precludes multiplication of pre
existing dislocations as the relevant mechanism. 

(3) For copper containing helium-filled internal cavities, the magni
tude of the externally applied pressure required to develop dislocations 
at the cavities is in reasonable agreement with that computed from the 
model. 

(4) The observed deyelopment of pressure-induced dislocations at 
cavities in copper supports earlier interpretations of pressme-induced 
permanent changes in the internal friction characteristics of aluminium 
as being due to localized plastic-deformation at cavities. 

(5) For both tungsten and copper, the development of pressure
induced dislocations is obserYed to depend strongly on the size of the 
discontinuity. This result is shown to be in reasonable agreement
particularly for the case of cavities in copper-with computation of the 
size dependence of the energy necessary to nucleate a stable disloca.tion 
loop at a discontinuity. 

ACKNOWLEDGMENTS 

The authors wish to express their thanks to Dr. A. D. Rossin of the 
Argonne National Laboratory, U.S . Atomic Energy Commission for 
assistance in carrying out the cyclotron irradiation experiment and to 
their colleagues in the High Pressure Group and Dr. R. A. Clark, Depart
ment of ~rathematics, for helpful discussions. 

The use of the facilities in the Department of Metallurgy and Materials 
Science and in the Center for the Study of :;\Iaterials is appreciated and 
the support of the Xation:11 _.\.eronautics and Space Administration is 
gratefully acknowledged. 

REFERENCES 

ANDREWS . C. \Y .. and R~\1)CUFFE, S. V., IDG7 , Acta metall., 15, 623. 
BAR!'ES , R. S., and l\LI.ZEY, D. J., 19GO, Phil. lI'Jag .• 5, 1~47. 
R\H:s"ES. R. S. , REDDr:s"G. C. ]3., and COTTRELL. A. R .. ID;3S . Phil. JJa(1. , 3, 97. 
BULLE);. }'. P .. HE);DEHSO); . F .. HFTCHISON, M. M., and WAIN, H . L, 19G4, 

Phil . . .l/ag ., 9, :285. 
COTTRELL , A. H .. 1!)()+ n. Th pory of Cry.~lal Dislocations (Nc\\' York: Gordon & 

Breach); 1£164 b, Th e JJecltanical Properties of .Malter (Xew York: 
John Wiley). 

! 

\ 

1 
I 
I 

I 
I 

I 


