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Experimental: The powder was consolidated in a Gleeble 3800 equipment
and poured into a cylindrical graphite die.

Results:

After consolidation using graphite foils, the
microstructure of the iron-based alloys is
heterogeneous, exhibiting a compositional gradient in
carbon.

Zone 1: Hypereutectoid microstructure (Cementite and
Pearlite). Zone 2: Eutectoid microstructure (Pearlite).
Zone 3: Hypoeutectoid microstructure (Pearlite and
Ferrite). Zone 4: Ferrite.

After consolidation with high purity tungsten foils, the
microstructure of the iron-based alloys is
homogeneous and fully ferritic.
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Objective: A spherical carbonyl iron powder is consolidated at two temperatures, both above the austenitizing
temperature, to analyze the carbon contamination coming from the graphite tools used during sintering by FAHP. A
processing route using tungsten foils instead of graphite foils is evaluated to avoid the carbon diffusion through
the iron matrix.

Introduction: In the last decade,
powder consolidation methods
using electric current and applied
external pressure have been
widely investigated due to their
possibility of sintering a large
range of materials, in short
processing times and few
processing steps, with reasonably
high densities and avoiding
undesirable grain growths1-3.

Summary:
- The use of thin graphite foils during FAHP leads to microstructural anisotropies.
- The increase of the temperature raises the depth of the areas enriched in carbon.
- The replacement of the graphite foils by tungsten foils inhibits the introduction of carbon in the consolidated

samples and refines the final grain size.
- FAHP does not induce any texture during the processing routes analyzed in this investigation.
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- Heating rate = 100 ºC/min
- Consolidation Temp.= 1000/1100 ºC
- Holding time = 10 min
- Pressure = 50 MPa
- Cooling rate = Furnace cooling
- Vacuum chamber (10-3 Pa)
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