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Abnormal grain growth in pure iron during SPS in
presence of a PVD carbon diffusion barrier

The elaboration of metallic parts by powder metallurgy techniques such as SPS, represents a relevant alter-
native to conventional manufacturing processes. This allows the elaboration in a single stage of dense and
high-performance materials with high mechanical properties. One of the major problems during SPS of metal-
lic powders is the carbon diffusion from the graphite tooling, and/or from the graphite foils inserted between
the powder and the tools, to the powder. This carburization can lead to a degradation of the sintered material
properties and to the formation of a surface composition gradients. Up to now, only few studies addressed
this issue.

In a previous work, it has been demonstrated that a titanium coating (about 1 pm thick) deposited by Phys-
ical Vapor Deposition (PVD) on the graphite foil was efficient in avoiding carburization of pure iron during
sintering. This minimal thickness was established based on thermodynamic simulations performed using
ThermoCalc® DICTRA.

In the present study, an abnormal grain growth was observed when using thicker coatings were used, lead-
ing to the appearance of large columnar and equiaxial grains. The mechanisms underlying this phenomenon
were investigated using SEM-EBSD and through variations in processing conditions to better understand this
behavior.

This study was performed in the frame of the ANR OEDIPUS project (ANR-23-CE08-0028).
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