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Methodologies have recently been developed in the Gordon Laboratory, in
collaboration with AWE, for extraction of various thermo-mechanical properties from
instrumented (nano)indentation data, in conjunction with (iterative) FEM modelling.
These include yield stress and work-hardening rate data [1], residual stress levels [2] and
creep parameters [3]. Experimental outputs include load-displacement-time data and
shapes of residual indents. This project will be focussed on the extraction of property
data for metallic components in ongoing service, such as pressure vessels exposed to
radiation of various types. The methodology will involve the removal of small samples
from such vessels or other components, using a scoop technique, and subjecting them to
laboratory indentation tests. The Gordon Laboratory have housed an indenter in a
vacuum chamber, which can be employed over a wide range of temperatures allowing the
kinetics on accelerated ageing to be assessed in-situ. The volume of material required for
such testing is very small (<~1 mm3), so this sampling can be carried out without
impairing the continued usage of the component in any way. The work will focus
initially on yielding and work hardening rates but will also extend to creep, with the
modelling results validated against conventional testing techniques. Attention will be
paid to any changes in these characteristics, compared with the original spec of the
material concerned to enable lifetime predictions. Related ongoing work is described at:
http://www.ccg.msm.cam.ac.uk/directory/researchthemes/Fine%20Scale%20Mechanical%20Interrogation
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