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7 green sheet & 3.6 AP A2 F 2 97 A 27 dlo] Az A flEY2e] 71388 ZF 50% oo
gity, 2L} o) 7hal A3 B e 0E S vl B2 (115 gf/mm*)el] 198 70% o4 S21E%le
W FHZo] 2]&] Bheo|u] Hakd| w2 s A AlAE = ek Triple casling <l 23 & w22 A0
7= double casting A= B]&)] okt Z=xlElg o Al A whake] w2 Zhxo] Hekde] &8 vl o] 7]
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E2(212 gf/mmDl] 25 27k 229k MCFC 28 2 234 Bo)A] douhle casting o] F&AQ &7
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ABSTRACT

Microstructural variation and sirengthemng effects with lamunation methods of alumina fiber-reinforced y-
LiA)Q; matrixes for Mollen Carbonate Fuel Cell {(MCFC) were studied. The perosities of all malrix lam-
inated by hot-pressing of two green sheets under 1 kg/em® at 45°C for 1 min and by double-casting which
the second layer cast on the first green sheet dried for 3.5 h were more than 50 %. The strength of the &1
#05 fiber-reinforced matiix prepared by lamination was enhanced by 70% in comparison with the non-lam-
inated matrix (115 gf/mm®) and the sirength-divectionality due 1o fiber-orientation also could be removed.
The strength of matrixes laminated by iriple-casting was higher than that of ithe double-cast matrix, but tri-
ple-cast matrix showed the directionality with the castmg divection, and furthermore its porosity was less
than 50%. Although the strength of matrixes laminated by double-casting (195 gf/mm’) is shghtly less than
that of matrixes laminated hy hot-pressing (212 gf/mm’), the donble-casting methed was evaluated 1o be
more efficient laminating process in MCFC matrix processing.
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z4 & vEss FEE Fol¥s 250 pm @5k 3
o2 EAF &% 995% olFe «-ALQ; 3eolH
(ALMAYX, Mitsuimininy Material Co.)% 20 wt%
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Table 1. Slurry Composition for Tape Casting of Fiber-reinforced y-LiAlO, Matrixes”

Solid Solvent Binder Plasticizer | Dispersant
Materials Y-LiAlQ, powder _ Poly- Dibutyl- | Solsperse-
(HSA-10, LA-50)+Fber | roweve | Bebylaicohol | vinymityeal | phthalate | 9000
Content 0.2
A (Powder/fiber=80/20, 6.9 15.8 75 9.0 0.6
HSA-10/LSA-50=50/50)
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Hot pressing $-2- Fig. 1 A9} o] do]£7) A8
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green sheelE 728 Bakd disle] salom 5HA

Pressing

5% 8 cm? Green Sheet

Casting direction

. weawale-
Casting direchon

Hot Plate

Fig. 1. Schematic diagram of the hot-pressing process.
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£ F

Casting direction @

Casting direction

(b)
Fig. 2. Schematic diagrams of (a) double-casting and
{h) triple-casting processes.
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Fig, 3. SEM micrographs of fracture surfaces of fiber-reinforced matrixes laminated by hot pressing at different
pressing loads. (a) 1 kg/em®, (b) 2 kg/cm” and (c) 3 kg/cm®

Fig. 4. SEM micrographs of fracture surfaces of fiber reinforced matrixes laminated by double casting with dif-
ferent drying times of 1st layer. (a) 25 h, (b) 35hand (¢} 24 h
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Fig. 5. SEM micrographs of fracture surfaces of fiber-
remforced matrixes laminated by triple cast-

ing. (a) 150X and (b) 2500
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(b) Fiber Pullout

Fig. 6. Toughening mechanism of fiber-reinforced com-
posites by crack deflection and fiher pullout.
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Fig. 7. Toughening mechanisms of fiber-reinforced
composite matrixes® (a) non-laminated matrix
and (h) lamuated matrix,
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Fig. 8. Pore size distribution of the laminated matrix
vs pressure for hot pressing.
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Fig. 9. Porosity of the laminated matrix vs pressure

for hot pressing.
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Fig. 10. Pore size distribution of the laminated ma-
Lrix vs drying time for double casting: (a) 2.5
~5hand (b) 10~24 h.,
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Fig. 12. Porosity variation of laminated matrixes with
the casting method: (a} non-laminated. (b}
double-casting and (¢} triple casting.
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Fig. 13. Pore size distribution of lammated matrixes
vs casting method.
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Fig, 14. Flexural strength variation of v-LiAlD, ma-
trixes with the preparation method: (a) fib-
er free, (h) fiber-reinforced matrix (non-lam-
inated), {c} fiber-reinforced matrix lam-
inated hy double casting. {d) by hot pressing
and (e} by triple casting.
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24white] dAA-L o)y A8} y-LiAIO,

% Be AES 4S5 Uk

1. MCFC & A4 regx~2 =H3e 33 7%
{(50% 171 I} Z12=27(0.1~0.3 um)E = 5}0131

748 F | Ed A A2Z 93 hot pressing ¥ o412
H# =272 1 kg/om” PEOR pressing T Aol%
o1 double casting HNAE 1 TAA A2EE
green sheet® 35 A7t B2 A& 5 2 @A) ALH
3= 3] #A |t

2, Hot pressing H¥ double casting o2 4 &%
ston] 28 dEg2e Axs #1212 gf/mm’s)
195 gf/mm’® F=2A stelw] FE vF e
(115 gf/mm®<) Bl8lAE 70% 2elz S|y P47t
] E8 291 gf/mm®) <] W&x= 116% A F78HH
ow, #Zd o)g] old wiakdd] W e HEk ol
T = Mt

3. Triple casting e = AZH JHEF dEzg A= F
204 gffmm®e] H& FEE HoFel e} A g W
ol w2 = ARk} 50% cléke] v A1 FES o
glolA MCFC & jEg s 24782 & 5 giglth

4. Double casting <l £J§t H3H<] hot pressing
o HlE A= Fal ' deMe 2F FAAT
MCFC WEgA AzT3e] B84 HAds 2o} &
FE UL 2 "HriE i

#ZAtel =
A7 19978 gt

e A S Yot
=g FaY,

el EAl dEe ey B
FEgen ofs 2l
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