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RESEARCH EXPERTISE

The materials science and engineering of structural materials, particularly those for high temperature
applications. The design, structure & constitution, mechanical behaviour and processing of these materials
and components made from them; also the inter-relationship between these topics. A strong emphasis
on the numerical analysis of these phenomena using both purpose-built software and commercial codes.
Validation of numerical models using targetted experimentation using novel techniques. Microstructural
instabilities in these systems as a consequence of phase transformations and damage accumulation, both
during service and during processing.

SIGNIFICANT CONTRIBUTIONS TO ORIGINAL RESEARCH AND LEARNING

A. Micromechanics of Deformation of Single Crystal Superalloys

Fundamental research carried out systematically over more than a decade has elucidated the physical
mechanisms responsible for the mechanical behaviour of single crystal superalloys under loading conditions
relevant to the gas turbine, the effects of service exposure and the role played by interaction with the
environment due to oxidation. See for example the series of related articles [J21, J28, J37, J40, J68, J70,
J72]. Recently, this work has culminated in the first composition-dependent theory for creep deformation
in these materials; this has allowed us to propose new grades of single crystal superalloy which should be
close to those which are optimal — these are now being tested. This work is highly relevant to practical
applications; for example it has become commonplace for the turbine blading of modern jet and land-
based (electricity-generating) engines to be cast in single crystal form, such that the grain boundaries
are eliminated completely. The potencies of the various factors contributing to the high temperature
performance have been rationalised, quantified and introduced into a unified theory. This work is enabling
gas turbine designers to improve the performance characteristics of their engines.

B. Numerical Modelling of Microstructural Instabilities in Structural Alloys

The properties of structural alloys are compromised by phase transformations and microstructural insta-
bilities that can occur during extended periods of service. A second portfolio of research [J20, J25, J33,
J47, J48, J53] has been concerned with rationalising, modelling and providing insights into the mechanisms
responsible for these effects, particularly (i) the precipitation of topologically closed-packed phases and (ii)
the rafting effect. Recent work [J59, J62, J73] has used quantum-mechanical modelling to deduce, for
the first time, the role played by Re in superalloy metallurgy, which until now has been highly contro-
versial. Very recently, my group has been studying the factors controlling the failure of thermal barrier
coatings (TBCs) placed on these materials during thermal cycling [J74], so that compatibility of alloy,
bond coat and TBC can be assured. Emphasis has been placed on quantifying the relevant phenomena
using computer-based numerical modelling. This work is highly relevant to the practical application of
materials in high temperature systems, since extended periods of high temperature service are required.

C. Process Simulation of Manufacturing Operations

I have developed numerical models for the manufacturing processes of interest to industry, and shipped
them to the collaborating industrial concerns wvia processes of technology transfer. I have placed great
emphasis on the interfacing of models for phenomena occurring on the continuum and microstructural
scales, believing this to be the major technical challenge in the field. Such work is reported in [J16, J30,
J32, J36, J39, J46, J51]. Highlights include (i) the simulation of the welding of the compressor assembly
for Rolls-Royce’s Trent series of aeroengines, and the validation of the computed results using neutron
diffraction studies at NRC’s Chalk River facility in Ontario, see [J16] (ii) modelling of the investment
casting process used for the fabrication of superalloy single crystal blading, see [J32], including heat
transfer effects to account for interactions between molten metal, shell, susceptor and baffle arrangement
and microstructure evolution to enable grain selector geometries to be optimised and (iii) simulation of
the important processes related to the production of turbine discs, for example the cogging and closed-die
forging operations, see [J30, J57]. This research is highly topical. The industry is placing great emphasis
on numerical simulations of manufacturing processes as a means of enabling (i) the proper evaluation of
conceptual designs, (ii) a greater expectation of manufacturing ‘right-first-time’, (iii) reductions in the



time-to-market for new products, (iv) a better understanding of the physical processes occurring during
processing. In my opinion, training of highly qualified persons in these areas is sorely needed.

D. Validation by Experiment of Numerical Models

Experience has shown that when constructing models of the type outlined in the previous section, a limited
number of experimental tests are required for the purpose of verification and calibration. My strategy has
been to match the needs of the modelling to the optimum choice of experimental technique. Thus, my
research has involved the use of targetted experimentation, often with very specialised equipment and
sometimes in collaboration with experts around the world. Transmission electron microscopy has been
used extensively to test and validate models for the micromechanics of deformation in these materials
[J21, J37, J47, J67]. Neutron and synchrotron methods have been used to test predictions for the state
of residual strains and stresses in structural alloys [J27, J29, J35, J43, J52], to help build up a complete
picture of the patterns of stress and distortion to be expected from processing. The extended X-ray
absorbtion fine structure method (EXAFS) — using a tuned synchrotron — has been exploited to assess our
theoretical predictions that rhenium is not prone to clustering in superalloys [J73]. More recently, atom
probe tomography has been used to test models for phase transformations in these materials, and papers
are emerging from my collaboration with Mike Miller of Oak Ridge National Laboratory [J79].

F. University /Industry Collaborations in Materials Technology for Gas Turbine Applications

In my present position at the University of Birmingham, I have established (and act as Director of)
the Partnership for Research in the Simulation of Manufacturing and Materials — PRISM? - set up in
collaboration with Rolls-Royce plc and the ESI Group. Its focus is a Materials Modelling Laboratory
housed in the Interdisciplinary Research Centre (IRC) on Birmingham’s campus. This new activity
complements efforts of mine between 1994 and 2002 when I was responsible with others for the establishment
of a University Technology Centre (UTC) in the Department of Materials Science & Metallurgy at the
University of Cambridge, which continues to this day under the sponsorship of Rolls-Royce. The following
responsibilities arise:

e to liaise with industry collaborators, in order to define and fund research projects of strategic,
long-term importance;

e to manage such projects within the University environment, such that proper outcomes are
achieved, and thus to train personnel who might be employed by collaborating companies;

e to assist in the transfer of technology from the University to the industrial partner;

e to disseminate the outcomes of the research in the learned journals and at international confer-
ences.

These activities have been very successful, as can be judged by the research output, the quantity of
research income and the continuing support of the industrial sponsors. Of particular interest to the author
has been the care and diligence required to balance the conflicting requirements of academia and industry.
In the United Kingdom and elsewhere, these activities are considered to be models for the way in which
co-operation between industrial concerns and our universities can be achieved successfully.

MAJOR TEACHING ACTIVITIES

At the University of Birmingham since 2006, my major contributions have been to teach classes to graduate
students as part of our EngD programme on ‘Materials for High Performance Applications’.

At Tmperial College between 2005 to 2006 T gave a course (17 lectures) to the second year class of 80 students
on ‘Thermodynamics and Microstructure Evolution’. As part of the MEng programme on Aerospace
Materials, I gave a 24 lecture course on ‘High Temperature Materials’ to the fourth year class. I contributed
also to a fourth year course on ‘Materials Modelling’.

At the University of British Columbia (UBC) during the period 2002 to 2005, I taught a major third year
course on the ‘Thermodynamics of Materials’, consisting of 36 lectures; for this and to promote computer-
based learning, I developed 5 computer-based tutorial sessions in which thermodynamic problems were
tackled by computer-based software. For a fourth year elective/graduate programme, I developed a course



on ‘Materials for High Temperature Applications’ consisting of 24 lectures and 5 computer-based modelling
exercises — partly based upon my textbook ‘The Superalloys: Fundamentals and Applications’ which was
published by Cambridge University Press in 2006. For these two courses, I received some of the highest
teaching assessment grades given by the UBC students. Furthermore, I led a successful ‘Design Study’ on
‘Materials for Jet Engines’ which proved very popular. Finally, in collaboration with Dr Olivera Kesler, I
co-developed a graduate course on ‘Materials Solutions for Clean and Sustainable Energy’.

At the University of Cambridge during the period 1994 to 2002, I lectured regularly to second and third year
undergraduate students. The courses were concerned with ‘Fracture Mechanics’, ‘Deformation Processing’,
‘Structural Alloys’ and ‘Mechanical Behaviour of Materials’. I was involved also in the teaching (with Harry
Bhadeshia, Lindsay Greer and others) of a course within a graduate programme on Materials Modelling,
leading to the MPhil degree. I was actively involved with supervising undergraduate students in Materials
Science at all levels, both in laboratory classes and supervisions, the latter for Emmanuel College.

During the period 1990 to 1994, I gave three lecture courses to final year students at Imperial College. The
first two were concerned with ‘Structural Metallic Materials’, ‘Welding and Joining’. The third, conceived
and developed by me, was a new course ‘Modelling of Materials Behaviour’ given to MEng students. In
addition, I gave a 18 lecture course to second year students on numerical analysis. I was engaged widely
in the teaching of undergraduate students in tutorials and practical classes.

PERSONAL/PROFESSIONAL DEVELOPMENT

In November 2003, whilst at the University of British Columbia, I took a 1 week ‘Management Programme’
which consisted of content on (i) leadership and change in the academic context, (ii) effective working
with creative groups of teams, (iii) human resource management and the legal framework, (iv) financial
management and budgetary control and (v) managing and leading change.

During July 2005, whilst at Imperial College London, I took the week-long ‘Senior Leadership Development
Programme’ which was given in collaboration with University College London. Topics included individual
leadership style, the leader’s role in managing change, promoting equality and diversity, learning from key
incidents and personal development planning and the impact of psychological preference on communication
within teams.

TRAINING OF HIGHLY QUALIFIED PERSONNEL

During my 18 years in academia, I have been successful in graduating a significant number of PhD
students, all of whom have gone on to good positions in industry, science or commerce. For example,
Harald Slinde (1990-1993) graduated with a thesis on ‘The Laser Welding of Steel” (now a Scientific Officer
at the Norwegian Institute of Standards). Taner Akbay (1991-1994), thesis title ‘Reaustenitisation in
Steel’ (now a chief scientist at Mitsubishi Materials Corporation in Japan). Martin Jackson (1994-1997)
graduated with a thesis on ‘Characterisation and Modelling of Phase Transformations in Superalloys’ (now
a patent attorney in intellectual property, London). Nirundorn Matan (1995-1998) defended his thesis
on ‘Rationalisation of the Creep Performance of Single Crystal Superalloys’ (now a Professor at Walailak
University, Thailand). Howard Stone (1995-1999) defended his thesis on ‘Modelling of the Residual Stresses
and Distortion Induced by the Electron Beam Welding of Superalloys’ (now a Assistant Director of Research
at the University of Cambridge). Mudith Karunaratne (1996-2000) defended his thesis on the ‘Modelling
of Diffusional Phenomena in Superalloys’ (research fellow at the University of Loughborough). David Dye
(1997-2000) worked on the ‘Numerical Analysis of the Welding of Superalloys’ (now a Lecturer at Imperial
College, London). David Cox (1997-2000) defended his thesis on ‘Characterisation of Microstructural
Evolution in Single Crystal Superalloys’ (research fellow at University of Surrey, UK). Nettem Sekhar
(1996-2002) defended his thesis on ‘The Welding Metallurgy of the Superalloys’ (at the Welding Institute,
Cambridge). Ray Cho (1999-2002) wrote his thesis on ‘Power Beam Welding of Titanium Alloys’ and is
now working for a major steel company in Korea. Matthew Hook (2000-2003) has completed his thesis
on the ‘Oxidation of Coated Single Crystal Superalloys’ (Financier at Deutsche Bank). Rob Guest (2001
to 2004) completed his PhD on ‘Modelling of Microstructure Evolution in IN718” (now an engineer at
Firth-Rixson, Sheffield). Jacky Cheng (2002-2005) completed his thesis on ‘Modelling of Transient Liquid
Phase Bonding’ (now an Research Engineer at Acro Aerospace, Vancouver). Subray Hegde completed



his thesis on ‘Modelling of Oxidation in Nickel-Based Superalloys’ (now a Research Fellow at Carleton
University, Ottawa, Canada). Anand Thirmulai (2002-2005) completed his thesis on ‘Role of Back-Diffusion
during Solidification of Advanced Nickel-Based Superalloys’. Steven Wang (2002-2006) completed his
thesis on ‘Dysprosia-Yttria-Zirconia Thermal Barrier Coatings’ (now an Engineering at Highland Foundry
International Inc, Vancouver). Mr Rudder Wu (2005-2008) completed his PhD thesis on ‘Mechanisms of
High Temperature Degradation of Thermal Barrier Coatings’ (now a Research Fellow at National Institute
for Materials Science, Tsukuba, Japan). At present, I have a further 8 PhD students whom I am supervising.
Furthermore, I have extensive experience working with post-doctoral research associates employed on
short-term contracts, using funding secured from successful grant applications: Dr Jonathan Robinson
(1992-1996) worked on the ‘Welding of Superalloys’ (founded a very successful e-business, now Managing
Director of NetBenefit plc). Dr Taner Akbay (1994-1996) worked on ‘Reaustenisation in Steel’ (see above).
Dr Henri Winand (1995-1996) worked on the ‘Computational Phase Transformations in Superalloys’ (now
an Engineer at Rolls-Royce). Dr Mark Roberts (1995-2001) worked on the ‘Process Modelling of Thermal-
Mechanical Working of Superalloys’ (still working at Cambridge). Dr Martin Rist (1996-2002) worked on
‘Constitutive Equations for the Mechanical Behaviour of Superalloys’ (Lecturer at the Open University,
UK). Dr Cathie Rae (1996-2002) worked on the ‘Design of Novel Single Crystal Superalloys’ (Lecturer at
Cambridge University). Dr Phil Carter (1996-1999) worked on the ‘Process Modelling of the Investment
Casting of Superalloys’ (consultant for Scientific Generics Limited). Dr Christian Dandre (1996-1999)
worked on ‘Modelling of the Thermal-Mechanical Processing of Superalloys’ (Lecturer at University of
Wales, Swansea). Dr Olivier Hunziker (1997-2000) worked on the ‘Numerical Analysis of the Welding of
Superalloys’ (a technologist at Cartier, Switzerland). Dr Marco Starink (1997) worked on ‘Differential
Scanning Calorimetry for the Study of Phase Transformations in Superalloys’ (Professor at the University
of Southampton). Dr Howard Stone (1998-1999) worked on the ‘Electron Beam Welding of Waspaloy’
(now Assistant Director of Research at the University of Cambridge). Dr David Dye (2000-2001) worked
on ‘Modelling of the Welding of Superalloys’ (now a Lecturer at Imperial College, London). Dr Slim Ben-
Elechi (2006-2008) worked on 'Modelling of Sheet Metal Forming’ (now an Engineer at Usinor, France).
Currently, three research fellows are working in my group: Dr Jean-C Gebelin ‘Modelling of Solidification
and Casting’, Dr Nils Warnken ‘Phase Field Modelling of Microstructure Evolution’, and Dr Yu-Pei Lin
‘Modelling of Deformation Processing for High Performance Applications’.

SEMINARS AND SABBATICAL PERIODS

I have given invited seminars at many of the leading materials institutions around the world, including:
Massachusetts Institute of Technology; Penn State University; Ohio State University; Lehigh University;
University of Michigan, Ann Arbor; University of California, Berkeley; The University of British Columbia,
Vancouver, Canada; Carleton University, Ottawa, Canada; McMaster University, Hamilton, Canada;
University of Alberta, Edmonton, Canada; EPFL Lausanne, Switzerland; Tokyo Institute of Technology;
University of Tokyo; Kyoto University; Nippon Steel Research Laboratories, Chiba, Japan; Kobe Steel
Research Laboratories, Osaka, Japan; Indian Institute of Science, Bangalore; Monash University, Australia;
ONERA, Paris, France, University of Sao Paolo, Brazil.

I spent 6 weeks during August/September 1991 and 4 weeks during August 1993 working with Professor
John Goldak of the Department of Mechanical and Aeronautical Engineering, Carleton University, Canada.
This work was sponsored by the Royal Society, SERC and NSERC (Canada).

I spent the period April-September 1992 on a Royal Society/JRDC fellowship, working with Dr Hiroshi
Harada, of the National Research Institute for Metals, Tokyo.

I spent the period January—April 1999 on sabbatical in the Department des Materiaux, EPFL Lausanne,
Switzerland in the laboratory of Professor Wilfred Kurz and Professor Michel Rappaz.

OTHER EVIDENCE OF IMPACT AND CONTRIBUTIONS
e awarded a Tier I Canada Research Chair at the University of British Columbia, Vancouver, March
2002.
e twice awarded the Marcus Grossmann Award by the American Society for Materials (in 2001 and
again in 2004) for best papers published in Metallurgical & Materials Transactions, by authors



under 40 years of age, see [J46] and [J57].

e member of the TMS’s High Temperature Committee, and one of the organisers of the International
Symposium on Superalloys (The Seven Springs Conference) — the most prestigious conference in
my field; Programme Chair for 2008 meeting, voted General Chair for 2012 meeting.

e acts as a consultant to a number of companies in the gas turbine industry, and registered as
Chartered Engineer in the UK.

e member of the editorial boards of the journals Materials Science & Technology, and Metallurgical
& Materials Transactions.

e elected Fellow of Institute of Materials (IoM3), London in 2005.

PUBLICATIONS - TEXTBOOK

‘The Superalloys: Fundamentals and Applications’, Cambridge University Press, 2006. The publishers,
upon consultation with reviewers, have described this book in the following way:

Superalloys are unique high temperature materials used in gas turbine engines, which display excellent
resistance to mechanical and chemical degradation. This book presents the underlying metallurgical
principles which have guided their development and also the practical aspects of component design and
fabrication from an engineering standpoint. The topics of alloy design, process development, component
engineering, lifetime estimation and materials behaviour are covered, with emphasis on critical components
such as turbine blading and discs. A chapter on engineering coatings and a final one on future projections
are included. This is the first single-authored comprehensive textbook on this class of material; it provides
a strong grounding for those studying physical metallurgy at the advanced level, as well as practising
engineers. Included at the end of each chapter are exercises designed to test the reader’s understanding of
the concepts presented.

Following good sales of the original hardback version, a paperback edition was printed in 2008.

PUBLICATIONS — JOURNALS

(J1) W.O. Soboyejo, R.C. Reed and J.F. Knott, ‘On the Calibration of the DC Potential Difference
Method’, International Journal of Fracture, 44, 27-41, (1990).

(J2) R.C. Reed & H.K.D.H. Bhadeshia, ‘Kinetics of the Reconstructive Austenite-Ferrite Transformation
in Low-Alloy Steels’, Materials Science and Technology, 8, 421-435, (1992).

(J3) T.R. Tauchert, G.A. Webster and R.C. Reed, ‘Thermoelastic Analysis of a Stainless Steel Plate
Considering Phase Transformations’, Applied Mechanics Reviews, 46, 11, 12-20, (1993).

(J4) T. Akbay, R.C. Reed & C. Atkinson, ‘Modelling Reaustenitisation from Ferrite/Cementite Aggre-
gates in Fe-C Steels’, Acta Metall. et Mater., 42, 1469-1480, (1994).

(J5) R.C. Reed & H.K.D.H. Bhadeshia, ‘A Simple Model for Multipass Steel Welds’, Acta Metall. et
Mater., 42, 3663-3678, (1994).

(J6) J.P. Bourne, C. Atkinson and R.C. Reed, ‘Diffusion-Controlled Growth in Ternary Systems’, Metall
Transactions, 25A, 2683-2694, (1994).

(J7) C. Atkinson, T. Akbay and R.C. Reed, ‘Theory for Reaustenitisation from Ferrite/Cementite Mix-
tures in Fe-C-X Steels’, Acta Metall. et Mater., 43, 2013-2031, (1995).

(J8) J.M. Robinson, S. Anderson, R.D. Knutsen and R.C. Reed, ‘Cavitation Erosion of Laser Melted and
Laser Nitrided Ti-6A1-4V’, Materials Science and Technology, 11, 611-618, (1995).

(J9) J.M. Robinson and R.C. Reed, ‘Water Droplet Erosion of Laser Surface Treated Ti-6A1-4V’, Wear,
186187, 360-367, (1995).

(J10) J.M. Robinson, B.A. van Brussel, J. Th.M. de Hosson and R.C. Reed, ‘X-ray Measurement of Residual
Stresses in Laser Surface Melted Ti-6Al-4V Alloy’, Materials Science and Engineering, A208, 143—
147, (1996)
(J11) R.C. Reed, Z. Shen, T. Akbay and J.M. Robinson, ‘Laser-pulse Heat Treatment: Application to

Reaustenitisation from Ferrite/Cementite Mixtures’, Materials Science and Engineering, A232, 140—
149, (1997).
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R.C. Reed and J.H. Root, ‘Determination of the Temperature Dependence of the Lattice Parameters
of Cementite by Neutron Diffraction’, Scripta mater., 38, 95-99, (1998).

A. Jacot, M. Rappaz and R.C. Reed, ‘Modelling of Reaustenitisation from the Pearlite Structure in
Steel’, Acta mater., 46, 3949-3962, (1998).

R.C. Reed, T. Akbay, Z. Shen and J.H. Root, ‘Determination of Reaustenitisation Kinetics in a
Fe-0.4C steel using Dilatometry and Neutron Diffraction’, Materials Science and Engineering, A256,
152-165, (1998).

N. Matan, H.M.A. Winand, P. Carter, P.D. Bogdanoff and R.C. Reed, ‘A Coupled Thermody-
namic/Kinetic Model for Diffusional Processes in Superalloys’, Acta mater., 46, 4587-4600, (1998).
R.C. Reed, H.J. Stone, S.M. Roberts and J.M. Robinson, ‘The Development and Validation of a
Model for the Electron Beam Welding of Aero-engine Components’, Journal of Aerospace Engineering
(Proceedings of the Institution of Mechanical Engineers Part G), 211, 421-428, (1998).

S.E. Kim, M.P. Jackson and R.C. Reed, ‘Quantification of the Minor Precipitates in Udimet 720Li
using Electrolytic Extraction and X-ray Diffraction’, Materials Science and Engineering A245, 225—
232, (1998).

R.C. Reed, Z. Shen, J.M. Robinson and T. Akbay, ‘Laser Transformation Hardening of Steel: Effects
of Beam Mode and Composition’, Materials Science and Technology, 15, 109-118, (1999).

M.P. Jackson and R.C. Reed, ‘Heat Treatment of Udimet 720Li: The Effect of Microstructure on
Properties’, Materials Science and Engineering A259, 85-97, (1999).

R.C. Reed, M.P. Jackson and Y.S. Na, ‘Characterisation and Modelling of the Precipitation of the
Sigma Phase in Udimet 720 and Udimet 720Li’, Metallurgical and Materials Transactions, 30A,
521-533, (1999).

N. Matan, D.C. Cox, P. Carter, M.A. Rist, C.M.F. Rae and R.C. Reed, ‘Creep of CMSX-4 Superalloy
Single Crystals: Effects of Misorientation and Temperature’, Acta mater., 47, 1549-1563, (1999).
H.J. Stone, T.M. Holden and R.C. Reed, ‘Determination of the Plane Specific Elastic Constants of
Waspaloy using Neutron Diffraction’, Scripta mater., 40, 353-358, (1999).

C.A. Dandre, S.M. Roberts, R.W. Evans and R.C. Reed, ‘A Model Describing Microstructural
Evolution in Ni-base Superalloy Forgings during the Cogging Process’, Journal de Physique IV,
9, 33-42, (1999).

M.P. Jackson, M.J. Starink and R.C. Reed, ‘Determination of the Precipitation Kinetics of NizAl
in the Ni-Al System using Differential Scanning Calorimetry’, Materials Science and Engineering
A264, 26-38, (1999).

N. Matan, D.C. Cox, C.M.F. Rae and R.C. Reed, ‘On the Kinetics of Rafting in CMSX-4 Superalloy
Single Crystals’, Acta mater., 47, 2031-2045, (1999).

M.P. Jackson and R.C. Reed, ‘A Model for the Growth and Coarsening of Two Phase Systems under
Diffusional Control’, Materials Science and Technology, 15, 738-749, (1999).

H.J. Stone, P.J. Withers, T.M. Holden, S.M. Roberts and R.C. Reed, ‘Comparison of Three Different
Techniques for Measuring the Residual Stresses in an Electron-Beam Welded Plate Of Waspaloy’,
Metallurgical and Materials Transactions, 30A, 1797-1808, (1999).

R.C. Reed, N. Matan, D.C. Cox, M.A. Rist and C.M.F. Rae, ‘Creep of CMSX-4 Superalloy Single
Crystals: Effects of Rafting at High Temperature’, Acta mater., 47, 3367-3381, (1999).

H.J. Stone, T.M. Holden and R.C. Reed, ‘On the Generation of Microstrains during the Plastic
Deformation of Waspaloy’, Acta mater., 47, 4435-4448, (1999).

C.A. Dandre, S.M. Roberts, R.W. Evans and R.C. Reed, ‘Microstructural Evolution of Inconel 718
during Ingot Breakdown: Process Modelling and Validation’, Materials Science and Technology, 16,
14-25, (2000).

A.S. Oddy, R.C. Reed and M. McDill, ‘Three-Dimensional, Finite Deformation, Rate-Dependent
Plasticity in Single-Crystal Nickel Alloys at Elevated Temperatures’, Computers and Structures, 77,
583-593, (2000).

P. Carter, D.C. Cox, Ch.-A. Gandin and R.C. Reed, ‘Process Modelling of Grain Selection during
Solidification of Superalloy Single Crystal Castings’, Materials Science and Engineering, A280, 233—
246, (2000).
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Y.S. Na, N.K. Park and R.C. Reed, ‘Sigma Morphology and Precipitation Mechanism in Udimet
720Li’, Scripta mater., 43, 585-590, (2000).

M.S.A. Karunaratne, P. Carter and R.C. Reed, ‘Interdiffusion in the FCC-A1 Phase of the Ni-(Re,
Ta, W) Systems between 900 and 1300 deg C’, Materials Science and Engineering, A281, 229-233,
(2000).

D. Dye, S.M. Roberts, P.J. Withers and R.C. Reed, ‘The Determination of the Residual Strains and
Stresses in a TIG-Welded Sheet of IN718 using Neutron Diffraction’, Journal of Strain Analysis, 35,
247-259, (2000).

H.J. Stone, S.M. Roberts and R.C. Reed, ‘A Process Model for the Distortion Induced by the
Electron-Beam Welding of a Nickel-base Superalloy’, Metallurgical and Materials Transactions, 31 A,
22612273, (2000).

C.M.F. Rae, N. Matan, D.C. Cox, M.A. Rist and R.C. Reed, ‘On the Primary Creep of CMSX-4
Superalloy Single Crystals’, Metallurgical and Materials Transactions, 31A, 2219-2228, (2000).
M.A. Rist, A.S. Oddy and R.C. Reed, ‘Three-Dimensional Simulation of Inhomogeneous Tertiary
Creep in Single-Crystal Superalloy Testpieces’, Scripta mater., 43, 719-725, (2000).

O. Hunziker, D. Dye and R.C. Reed, ‘On the Formation of a Centreline Grain Boundary during
Fusion Welding’, Acta mater., 48, 4191-4201, (2000).

C.M.F. Rae, N. Matan and R.C. Reed, ‘On The Role of Stacking Fault Shear during the Primary
Creep of CMSX-4 Superalloy Single Crystals’, Materials Science and Engineering, 300, 127-135,
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