
IAS Distinguished Lecture 

Understanding Stresses and Strains
Across the Scales – Mechanical Microscopy 
Studies at the Oxford MBLEM lab

Professor Alexander M. Korsunsky
Head, Multi-Beam Laboratory for Engineering Microscopy <MBLEM> 
Professor, Department of Engineering Science and Trinity College, 
University of Oxford
Editor-in-Chief, Materials & Design

Date 
Time 
Venue 

All are welcome
Enquiries:

Tel: 3442 6611
Email: ias@cityu.edu.hk

: 16 March 2017 (Thursday)
:  10:00am – 11:30am (Light refreshments will be served from 9:30am to 10:00am)
: Room 7208, 7/F, Lau Ming Wai Academic Building, City University of Hong Kong

Abstract
The Multi-Beam Laboratory for Engineering Microscopy (MBLEM) is part of a new micro-mechanical testing facility at Oxford, UK setup by Professor 
Alexander Korsunsky in 2013 (www.korsunsky.org). It combines multi-modal microscopy, synchrotron and neutron scattering to investigate a broad 
range of materials and mechanical systems.
The overarching purpose of the group’s studies lies in elucidating the variety of ways in which materials and structures accommodate deformation and 
carry load at different scales and levels of organisation. To this end, mechanical microscopy is underpinned by multi-scale simulation using analytical 
and numerical methods and drawing on advanced finite element modelling, dislocation dynamics, molecular dynamics, etc. A few high profile examples 
of recent studies will be drawn upon, and are listed below.

- Microscale residual Stress analysis using the ring-core Focused Ion Beam (FIB) milling and Digital Image Correlation (DIC) approach

- Understanding failure at Yttria Partially Stabilised Zirconia (YPSZ)-porcelain interface in dental prostheses

- Understanding the cascade of electrochemical and mechanical damage processes in Li-ion battery cathodes

- Micro-scale characterisation of deformation and fracture of advanced aerospace materials

Biography
Professor Alexander Korsunsky is a world-leader in engineering microscopy of materials systems and structures for optimisation of design, durability 
and performance. He leads the Centre for In situ Processing Science (CIPS) at Research Complex, Harwell. He consults Rolls-Royce plc on matters 
of residual stress and structural integrity, and is Editor-in-Chief of Materials & Design, a major Elsevier journal (2016 impact factor 3.997).
Alexander Korsunsky has degree of Doctor of Philosophy (DPhil) from Merton College, Oxford, and undergraduate education in theoretical 
physics. He was Junior Research Fellow at Fitzwilliam College, Cambridge, and Lecturer at Newcastle University, before moving to his current 
position at Oxford. Each year he gives several keynote and plenary lectures at major international conferences on engineering and materials. He 
has extensive international links that included visiting appointments in Italy (Roma Tre), France (ENSICAEN) and Singapore (NUS, NTU, A*Star).
Prof Korsunsky’s research interests concern improved understanding of integrity and reliability of engineered and natural structures and 
systems, from high-performance metallic alloys to polycrystalline ceramics to natural hard tissue such as human dentin and seashell nacre. He 
co-authored books on fracture mechanics (Springer) and elasticity (CUP), and published ~350 papers in scholarly periodicals on subjects 
ranging from multi-modal microscopy, neutron and synchrotron X-ray analysis, contact mechanics and structural integrity to micro-cantilever 
bio-sensors, size effects and scaling transitions. His h-index is 29, and his top paper has over 300 citations.
Support for Prof Korsunsky’s research comes from EPSRC and STFC (major UK Research Councils, over £2M current funding) and the EU 
(~€6M project iStress), as well as from Rolls-Royce (~£0.5M current funding), Oxford Instruments, the Royal Society, Royal Academy of 
Engineering (RAEng), NRF (South Africa), DFG (Germany), etc. He is member of editorial boards of Journal of Strain Analysis, FFEMS, TAML.
Prof Korsunsky plays a leading role in the development of large-scale research facilities in the UK and Europe. He chaired the Science 
Advisory Committee at Diamond Light Source, and is member of UK delegation to ESRF Council. His activities expand the range of 
applications of large-scale science to problems in real engineering practice.
Members of Prof Korsunsky’s research team at Oxford came from almost every part of the globe (UK, FR, DE, IT, DE, GR, TR, China, India, 
Korea, Malaysia, Argentina, S. Africa).
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