Scientists from the University of Manchester and Diamond Light Source Work
with Deben to Develop and Test a New Compression Stage to Study Irradiated
Graphite at Elevated Temperatures
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Deben, a leading provider of in-situ testing stages together with innovative
accessories and components for electron microscopy, reports on the results of a
new paper presented at the 2016 X-Ray Microscopy Conference where a new
heating and compression stage has been developed and tested to study
irradiated graphite with scientists from the Diamond Light Source and the
University of Manchester.
Scientists from the University of Manchester and Diamond
Light Source (Diamond) have worked with Deben in the
development and commissioning of a new mechanical testing
stage. This stage enabled the simultaneous heating and
compression of irradiated graphite during synchrotron
microtomographic imaging. Presented at the 2016 X-Ray Microscopy Conference held in
Oxford, the work has now been published by the Institute of Physics in its IOP Conference
Series.1 This is an Open Access paper. The abstract describes the work in overview and is
reproduced here with the kind permission of the authors:
Nuclear graphite is used as a neutron moderator in fission power stations. To investigate
the microstructural changes that occur during such use, irradiated graphite from a working
reactor has been studied for the first time by X-ray microtomography with in-situ heating
and compression. This experiment was the first to involve simultaneous heating and
mechanical loading of radioactive samples at Diamond Light Source, and represented the
first study of radioactive materials at the Diamond-Manchester Imaging Branchline I13-2.
Engineering methods and safety protocols were developed to ensure the safe containment
of irradiated graphite as it was simultaneously compressed to 450N in a Deben 10kN OpenFrame Rig and heated to 300°C with dual focused infrared lamps. Central to safe
containment was a double containment vessel which prevented escape of airborne
particulates while enabling compression via a moveable ram and the transmission of
infrared light to the sample. Temperature measurements were made in-situ with
thermocouples. During heating and compression, samples were simultaneously rotated and
imaged with polychromatic X-rays.
The work of the group is illustrated by this montage of four 3D images which show changes
in density and pore size of an organic specimen at temperatures from -14.5 °C up to 160
°C.
The experimental set-up is shown here. It is a double containment vessel in the Deben
Open-Frame Rig, with focused infrared lamps radiating orthogonally to the direction of the
X-ray beam. A nuclear graphite sample can be seen undergoing compression in the
vessel.
Speaking about the experiment and its significance, lead author, Dr Andrew Bodey from

Diamond says “The resulting microtomograms are being studied via digital volume
correlation (DVC) to provide insights into how thermal expansion coefficients and
microstructure are affected by irradiation history, load and heat. Such information will be
key to improving the accuracy of graphite degradation models which inform safety margins
at power stations. Further results, as well as image analysis and DVC methods, will be
presented in an upcoming publication.”
Reference 1: Simultaneous heating and compression of irradiated graphite during
synchrotron microtomographic imaging. A J Bodey et al: IOP Conf. Series: Journal of
Physics: Conf. Series 849 (2017) 012021. doi :10.1088/1742-6596/849/1/012021.
more about deben

Already a member? Log in

Interested? Require further information?
Note. Your details will be referred to the company and they will provide you with more
information regarding your enquiry directly
If you have not logged into the website then please enter your details below.

About You
Prof

Dr

Mr

Mrs

First Name
Last Name
Email

Send Information To
Organization
Organization Address
Zip / Postal Code
--Country-Telephone Number
Job Title
Primary Specific Discipline
Work Field
Type of enquiry

Miss

Ms

Message

I am looking to purchase this product in:
One Month

reCAPTCHA

Please upgrade to a supported browser
to get a reCAPTCHA challenge.
Why is this happening to me?

Request Information

Related Articles:
Electron Microscopy’s very own ‘Spider-Man’!
Deben Reports on a New Publication from Scientists at La Trobe University in
Australia Where their CT500 stage is Used in Micro Scanning Tomography
Experiments to Better Understand Ceramic Matrix Composites Under Load
The School of Materials at the University of Manchester Utilise Deben’s Mechanical
Stages to Characterise Structure and Behaviour at the Micro- and Nano- Scale
The Zeiss Global Centre in the School of Engineering at the University of Portsmouth
uses Deben µXCT Stages to Characterise the Structural Competence of Biological

Structures
The Department of Earth Sciences at Royal Holloway, University of London uses a
cathodoluminescence detector from Deben to study geological specimens from SE
Asia
Heriot-Watt's Institute of Photonics & Quantum Sciences Uses the Deben Microtest 2
kN Tensile Stage to Characterise Ceramics and Engineering Plastics
The Department of Engineering Sciences at Oxford Uses Microtest
Tensile/Compression Stages from Deben to Characterise Various Materials: from
Metals & Ceramics to Biologicals
Imperial College uses Microtest 200 N Tensile Stage from Deben to Characterise
Nanocellulose-Reinforced Polymer Composites
Deben reports on the research of Professors Duncan Bassett and Graham Williams
of Imperial College, London. They are utilising a Deben Gen5 BSE detector with SEM
to characterise bone and joint abnormalities.
Bristol Composites Institute detail their studies of Advanced Composite Materials
using the Deben 200N tensile stage.
Stellenbosch University study the morphology and mechanical properties of snake
fangs using the Deben CT500
University of Ghent uses Deben CT5000 to Investigate the Uniaxial Compressive
Strength of Depositional Limestone
Department of Materials Test Engineering (WPT) at TU Dortmund University Uses
Deben CT5000TEC Stage to Perform X-ray Micro-Tomography Experiments
Luleå University of Technology is Using the Deben CT5000TEC Stage to Perform xray Microtomography Experiments with the ZEISS Xradia 510 Versa to Understand
Deformation and Strain Inside Inhomogeneous Materials
Phenom-World Selects Deben to Supply a Tensile Stage as an Accessory to their
Range of Desktop SEMs
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