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Abstract

Fabrication processes of smoothly gradient composites were studied to provide fundamental ideas for

manufacturing functionally gradient materials, based on the infiltration mechanism of reduced metallic

particles within a ceramic packing or semi-batchwise filtration mechanism of binary particulate

slurries. The experiments using nickel-alumina system proved that the mixtures formed well controlled

compositional gradient profiles. The filtration process was successively simulated by the filtration

theory which allowed the design of the optimal conditions.

The mixing state of the compositional gradient mixture was evaluated by making use of the quality

of mixedness derived from information entropy theory. The mixedness calculated from the nickel

images observed under an EPMA proved that the filtration methods were able to fabricate

compositional gradient mixtures with satisfactory homogencous mixedness.

Another fabrication process was also investigated, in which SiC/C compositional gradient layer was

prepared by using in-pore diffusion reactions of gaseous Si0O with carbon.
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Fig.9 TFabricated compositional gradient cakes
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Fable 1 Properties of bulk selids used
Bulk solids Feeding method Particle size Bulk density Angle Angle of
[mm] [kg/m?] of repose wail friction
[deg.] [deg.]
Glass beads Central f, 0.35-0.59 1468 28.60 19.27
(GB708) Peripheral f, 1622 22.23
Sand Central 1. 0.35-0.71 1409 37.85 13.33
Peripheral f. 1585 18.81
Table 2 Average void friction 3.1 BRLSFOTEYTRE
GBR708 Sand 1) FRoefehs & RIS O
CF. _PF | CF PF HOBESTE RS LT, THORBEEHRL,
Measuring cylinder 0.417 0.356 | 0.451 0.382 SRS & REOELS o T4 00 PR EE & Brgun Q2 &
Ergun’s formula 0.415 0.347 | 0.436 0.362 R 5 E Table 20 & 3 125 B, Tinhb, #9 A X
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