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The fabrication of complex-shaped ceramic parts in large quantities has been limited to the conventional ceramic
conventional forming processes, such as injection molding, slip casting. Gelcasting is a novel forming method for
making complex-shaped ceramic bodies. In this process, a ceramic powder slurry is prepared with a water-based
monomer solution and then polymerized in situ after casting into a mold, producing a macromolecular network to hold
the ceramic particles. The dried body in the presence of a cross-linked polymer network is rather strong and can be
machined so as to obtain more complex shaped products. Porous ceramics, which have high potential for applications
related to the environmental and energetic, are also fabricated by gelcasting. Foams can be produced by mechanical
frothing in an N, controlling system. The incorporation of porosity in ceramic microstructures with tailored pore size
and its attribute controlled in many possible ways. In this paper, a principle of gelcasting process and applications of

porous ceramics fabricated by gelcasting are introduced.
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Fig. 1 General gelcasting process flowchart

BRAAAFS L O 2 1R 7= 1% R KB LiAte,
BNTE /) ~—NT7PHNVEEGTDHI LT OH
BEPICAR Y =Dy NU—7 BB S, TV
HRIERNE LD, ZOFIETIE, A7V —0
FhEFE & E LR E RO, R RZ DT
BEINDT=D, BIBAERT DOARE— R a3 84 L
WS WEWOIHIRRH D, ZOMIZH, AT U —if
RNBUE— XA STV D BRHABRRIEST —
TR EFRRTH Y, mREAT ) =R TER
TEHATRE T 2 Z &0, MR O Z Fvie =
THxy Nrz—E IR E VSRR b H D,
TR T EREERE LTE@E N L < 2EnTWn
D03, SisNg610 Y1 71 910 TiNL12)  YSZ13)
D XD BRIEMIALY . AlOs/ZrO2419 & 5 X
AlOs/Cro0319 DAY, Fe 3R 17, Ni 54 (A—
R=T1rA) VDL ReRMATOREIZET 2
Wb I T D,

27V —F, HEER O L OVETE &2 #iii - 2
72Dz, =RE (50wt%ll B) I[Ziif s, L
L7226, MR OB CRIE AT 5 729012, i)
7R REE B HELR L 72 T uiE e H e uy,

BINTEL S BB ERIT, MRS T2,
TNFx ¥ AT 4 0 TIETITRRE S BT+ 72

53.38

53.84 53.75 53.59 53.68 53.81

53.97 53.94 53.76 53.76 53.77 53.73 53.87

53.83

53.77

Fig. 2 Schematic showing the very uniform green dnsity
in a dried, gelcast silicon nitride rotor (diameter of
~18 cm)
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Fig. 3 Gelcasting flowchart for porous ceramic
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Fig. 4 Double layered porous alumina ( ¢ 70mm, d
20mm) produced via the different routes, where
the development of the pores was controlled by
changes of (A) the surfactants, (B) the gelation
agents, and (C) the slurry temperature
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for fabrication of porous ceramics
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