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Abstract: Laser wire deposits using Alloy 625 modified with 0.4 wt% B were manufactured
on stainless steel 304 substrates. A layer boundary with a thickness of around 250 pm was
formed between the layer cores during deposition. Results show that the solidification
features in the layer boundary were coarser than the layer core due to the recalescence
mechanism. Continuous eutectics were observed segregating the inter-dendritic regions in
both the layer boundary and the layer core. The eutectics consisted of mainly Laves phase
with a small amount of NbC precipitates. Solidification front velocities (SFV) were
calculated from the Kurz-Giovanola-Trivedi (KGT) model. Results showed that they
developed in the layer boundary and in the layer core at 0.06 m/s and 0.1 m/s respectively.
Electron backscattered diffraction (EBSD) mapping revealed that small equiaxed grains
nucleated in the layer boundary, while large columnar grains were prevalent in the layer
core. Pole figures showed a strong oriented texture was present along the (100) plane. The
columnar to equiaxed transition (CET) model developed by Hunts was considered and the

results were in good agreement with the observed grain morphologies.
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