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Abstract

Spark-Plasma Sintering(SPS) is one of the new sintering methods which takes advantages both in

conventional pressure sintering and electric current sintering. It is known that SPS is very effective for the den-
sification of hard-to-sinter materials like refractory metals, intermetallic compounds, glass and ceramics with-
out grain growth. However, a clear explanation for sintering mechanism and an experimental evidence for the
formation of weak plasma during SPS are not given yet. In this study, fundamental study on sintering behavior and
mechanism of SPS was investiged. For this study, various spherical Fe powders were prepared such as as-received,
as-reduced, and as-oxidized and then sintered by SPS facility. In order to confirm the surface cleaning effect
during SPS neck region and fracture surface of sintered body was observed and analyzed by SEM/EPMA.
Densification behavior was analyzed from the data of deflection along the pressure axis. Some specimens were
additionally produced by Hot Pressing and the results were compared with those of SPS.
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Fig. 1. X-ray diffraction patterns of FSOP, FOP and FNP
powders.
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Fig. 2. Changes in (a) relative density and (b) densification
rate during SPS processing.
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Fig. 3. SEM images of fracture surface of FSOP, FOP and FRP compacts.
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Fig. 4. X-ray diffraction patterns of sintered FSOP com-
pacts.
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Fig. 5. Change in vacaum degree during SPS process.
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Fig. 6. SEM images of fracture surface of FSOP, FOP, and FRP powder compacts sintered at 600, 800, 1000°C.
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Table 2. EPMA results of the neck regions of FOI
sintered specimen

System SPS HP
Sinering  h000 800°C 600°C 800°C 1000°C
Temperature

A 20.9 36 34 24 2.3
B 26 23 36 23 1.7
L9 08 1.9 0.8 0.5
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Fig. 8. SEM images of neck regions of FSOP, FOP, and FRP powder compacts sintered at 600 and 800°C.
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Fig. 9. SEM images results of the neck regions: HP-FOP specimen sintered at 600°C (a) and 800°C (b).
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Fig. 10. Comparison of fracture surface of specimen sin-
tered with FOP powder by SPS and HP processes.
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