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15. F.R.N. Nabarro:  Restriction of Prismatic Punching to a Limited Class of Crystals, Phys. Rev. 79, 
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          Cobalt Compacts, Supplement to Trans. Japan Inst. Metals, 9, 610-615 (1968). 



  
August 2004 Page 5 
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73. D. Melzer and F.R.N. Nabarro:  Optical Studies of a Nematic Liquid Crystal with Circumferential 
Surface Orientation in a Capillary, Phil. Mag., 35, 4, 901-906 (1977). 
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89. F.R.N. Nabarro:  Dislocation Cores in Crystals with Large Unit Cells, in Dislocations 1984 eds. P. 
Veyssiére, L. Kubin, J Castaing. Aussois France 8/17 March 1984 pp. 19-28. 
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ADDITION 
During my period as a deputy Vice-Chancellor, my portfolio was described as "academic".  This meant 
that I was responsible for academic staffing, the organization of Senate business, and so on.  The more 
interesting part was academic planning.  The Vice-Chancellor, Professor D.J. du Plessis, was already 
planning, from 1978 on, the "transformation" of the university which would occur once the government 
allowed us to enroll students of all races.  He set up three teams, to consider the academic implications, 
the finding of land to accommodate a large influx of students, and the financial aspects.  I was 
responsible for the first team.  We had to estimate how many new students we could expect, and when, 
how much accommodation they would need, and how this large number of students could move 
efficiently from one class to another.  This "Academic Plan" was the first to be drawn up by any South 
African university.  We predicted that half of the university's student body would be "black" by the year 
2000.  Almost everybody laughed at us.  In fact, half of our students are "black" now in 1997.  We also 
realized that this influx of new students would suffer from bad schooling;  with particular problems in 
mathematics, science and the use of the English language.  With the aid of outside sponsors, we set up 
activities both within the university and in schools to help with these problems.  I played a large part in 
coordinating these. 
 
BRIEF DESCRIPTION OF SCIENTIFIC ACHIEVEMENTS 
With N.F. Mott, Frank Nabarro published [A] the first quantitative estimate of the flow stress of a crystal 
hardened by a solid solution or a coherent precipitate.  They then pointed out [B] the importance of the 
flexibility and the tension of a dislocation in determining the flow stresses.  Nabarro developed these 
ideas further [C, D, E, F], and greatly clarified our understanding of processes which are driven both by 
applied stress and by thermal activation [G, H, I, J]. 
 
Nabarro made major contributions to the elastic theory of dislocations [K, L, M, N, O, P, Q], and to the 
theory of work hardening [R, S, T].  He was the first to discuss the effect of elastic energy on the shape of 
a precipitate particle [U, V], and, guided by the work of Zener, was the first to propose that the 
contribution of grain boundaries to the flow stress was inversely proportional to the square root of the 
grain size [W].  He predicted the existence and magnitude of diffusional creep [X].  He corrected Peierls's 
estimate of the stress required to move a dislocation through a perfect lattice [Y], and showed how the 
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theoretical and experimental estimates of this stress could be reconciled [Z]. 
 
Nabarro then turned his attention to creep-resistant materials.  The subject is surveyed in [AA], and the 
theory of rafting in superalloys is developed in [BB] and [CC]. More recently, he has contributed to the 
theory of dislocation patterning.  (DD, EE, FF).  Many current analyses show that a random array of 
dislocations can reduce its energy by clustering into a pattern at constant mean dislocation density.  In 
practice these patterns are formed in a mechanical test under an imposed stress.  Dislocation clustering 
reduces the flow stress, and the flow stress is raised to the imposed stress by the introduction of new 
dislocations.  The stored energy increases, but this increase is more than compensated by the work done 
by the applied stress during the formation of the additional dislocations. 
 
The enumeration of the total edge dipole content of an array of dislocations presents unexpected 
difficulties, which are treated in GG.  
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FRANK NABARRO 
My early work was done under the guidance of N.F. Mott.  We made the first quantitative estimate of the 
flow stress of a crystal hardened by a solid solution or a coherent precipitate.  We then pointed out the 
importance of the flexibility and the tension of a dislocation in determining the flow stresses.  I developed 
these ideas further, and clarified our understanding of processes which are driven both by applied stress 
and by thermal activation. 
 
I contributed to the elastic theory of dislocations and to the theory of work hardening, and was the first to 
discuss the effect of elastic energy on the shape of a precipitate.  Guided by the work of Zener, I was the 
first to propose that the contribution of grain boundaries to the flow stress was inversely proportional to 
the square root of the grain size.  I predicted the existence and magnitude of diffusional creep.  I 
corrected Peierls's estimate of the stress required to move a dislocation through a perfect lattice, and 
showed how theoretical and experimental estimates of this stress could be reconciled. 
 
Later, I have turned my attention to creep-resistant materials, and in particular to the mechanism of 
rafting in superalloys, and more recently I have contributed to the theory of dislocation patterning. 
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