Engineering Conferences International

ECI Digital Archives

Nanomechanical Testing in Materials Research and

P di
Development V roceedings

Fall 10-5-2015

Micromechanical testing of ion-irradiated ferritic/
martensitic steels

Anna Kareer

Oxford University, anna. kareer@materials.ox.ac.uk

Steve Roberts
Oxford University

Peter Hosemann
University of California, Berkley

Gary Was
University of Michigan

Follow this and additional works at: http://dc.engconfintl.org/nanomechtest v

b Part of the Materials Science and Engineering Commons

Recommended Citation

Anna Kareer, Steve Roberts, Peter Hosemann, and Gary Was, "Micromechanical testing of ion-irradiated ferritic/martensitic steels” in
"Nanomechanical Testing in Materials Research and Development V", Dr. Marc Legros, CEMES-CNRS, France Eds, ECI Symposium
Series, (2015). http://dc.engconfintl.org/nanomechtest_v/110

This Abstract is brought to you for free and open access by the Proceedings at ECI Digital Archives. It has been accepted for inclusion in
Nanomechanical Testing in Materials Research and Development V by an authorized administrator of ECI Digital Archives. For more information,

please contact franco@bepress.com.


http://dc.engconfintl.org?utm_source=dc.engconfintl.org%2Fnanomechtest_v%2F110&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/nanomechtest_v?utm_source=dc.engconfintl.org%2Fnanomechtest_v%2F110&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/nanomechtest_v?utm_source=dc.engconfintl.org%2Fnanomechtest_v%2F110&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/proceedings?utm_source=dc.engconfintl.org%2Fnanomechtest_v%2F110&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/nanomechtest_v?utm_source=dc.engconfintl.org%2Fnanomechtest_v%2F110&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/285?utm_source=dc.engconfintl.org%2Fnanomechtest_v%2F110&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:franco@bepress.com

MICROMECHANICAL TESTING OF ION IRRADIATED FERRITIC/MARTENSITIC STEELS

Anna Kareer
anna.kareer@materials.ox.ac.uk
Steve Roberts, Oxford university
Peter Hosemann, University California, Berkley
Gary Was, University of Michigan

Key Words: Micro-cantilever testing, nano-indentation, ion-irradiation, nuclear materials

Ferritic/martensitic steels are the leading candidate material for structural components in the design of
Gen IV reactors. They are known to exhibit high mechanical strength, ductility and toughness in the
unirradiated condition and show good irradiation resistance with respect to void swelling, irradiation
creep, irradiation-induced phase instabilities and high temperature helium embrittlement. Determining
the mechanical properties of these structural materials after exposure to irradiation damage is essential
for the safe design of the reactors. Testing neutron irradiated, bulk specimens is expensive and requires
the use of a hot-cell, however, self-ion irradiation can been used as a proxy to emulate the irradiation
damage caused in these materials. A disadvantage to using ion-implantation is that only a small volume
of irradiated material can be achieved, hence micromechanical testing methods are required.

In this work, a sample of T91 steel was irradiated using 70MeV Fe ions. Use of a high-energy accelerator
provides a damage profile that extends to a depth of 6um beneath the sample surface; a damage level
of 20dpa is reached at approximately 5um into the surface, before the Bragg peak. Although this is still
a small volume of material, it provides ample material to perform micromechanical techniques including
micro-cantilever bend testing and nano-indentation. Such experiments were performed both on the
surface, and on cross-sections of the irradiated material. The poster reports data on results from
nanoindentation experiments, both perpendicular to the irradiated surface and parallel in cross-section,
as well as the yield stress measured from micro-cantilever testing. All experiments are performed in the
irradiated and unirradiated regions of the sample.
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