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1. Project objectives (no more than 10 lines)
The principal aims were deeper material characterization and identification of local defects in the tie
rods of the Milan cathedral. Former metallographic and hardness tests revealed extremely
heterogeneous structure of the rods. The estimated data were, however, most questionable for the
characterization of the inner part of the rods therefore new neutron imaging studies could provide
valuable information for models based on the previous investigations.

2. Main achievements and difficulties encountered (no more than 20 lines)
Successful thermal neutron imaging experiments have been performed on the RAD imaging station of
the Budapest Neutron Center. The imaging setup had a circular Field-of-View (FoV) with a diameter
of 180 mm, and the spatial resolution was 0.24 mm. The imaging of the long tie rods and the large iron
slab were accomplished by moving the objects provided there are overlapping parts in the FoV. The
rods were no cleaned before. The FIJI code was used for a later image processing to produce the so
called attenuation images. Images are flat-field and dark current corrected, but beam hardening and
scattering corrections were not applied. Cracks and voids were possible to identify. The corroded parts
are separated from each other showing how they were originally assembled. It gives some hints about
the fabrication technique, and the way how other rods could principally be attacked by corrosion. The
peelable layers visible by naked eye and neutron imaging are a mixture of corrosion products and
painting materials.

