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Abstract

This paper presents 2D mapping of residual strains, induced by cold expansion and laser shock
peening processing of aluminium alloy samples, by using Bragg edge neutron transmission.
Neutron transmission uses information contained in the neutron beam transmitted through a sample.
It is shown that neutron transmission strain mapping with high spatial resolution can provide
important insights into the distribution of residual strains associated with processing of materials.
The residual strain field around a cold-expanded hole can be revealed in detail, as can be the
residual strain profile associated with laser peening. Results are correlated with measurements
obtained by conventional neutron diffraction and incremental hole drilling. The residual strain
variation around the cold-expanded hole and the depth of compressive residual strain generated by
the peening process were captured with high spatial resolution, showing the advantages of neutron
transmission over other well-established strain measurement methods by non-destructively

generating a map of residual strains over a large area.
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