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ABSTRACT

The surface of commercial alumina fibers used for reinforcing the MCFC matrix has been coated with y-
LiAlQ,, being the same material as the matrix, by the sol-gel method in order to enhance the corrosion resistivily
of alumina fibers. Stable LiAlQ, complex polymeric sols for coating was synthesized by mixing aluninum alko-
xide polymeric sols with LiNO; solution. It was found that the LiAlO, polymeric sol prepared hy adding the
mixed chelate of acethylacetone and triethanolamine (the mole ratio of AA/TEA=0125/0.75} to the 1 mole
of the aluminum alkoxide had the excellent stability and coating behavior. The crystalline structure of the
dried gel from the v-LiAlO, sol was completely transformed inlo the v-LiAlQ. at 600T . The optimum viscosity
of the sol for coating the alumina long fibers was 30~40cP, while it was 12~20cP in case of the short
fiher coating. The y-LiAlQ: coated alumina fibers without defecls were fully densified when heat-ireated at
1200 .
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Fig. 1. Flow chart of preparation of LiAlOs complex
sols.
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Fig. 2. Schematic apparatus of the shorl fiber coatings.
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Table 1. The Stability of the LiAJ0; Complex Polymeric Sols with a Single Chelating Agent

Composition (mole ratic) Stability 1
| AkO; Sol | LiALO, Sol
ASB/LINO, | TPA | HNO; | AA | TEA | I,O | Original Sol Original Sol | Concentrated Sol
| 04 ~ 11 clear chear precipitate
0.5 > - 1 clear clear ) precipitate 1
| 10 - 1 precipitate precipilate precipitate
18 - 1 precipitate precipitate Pprecipitate
- 05 1 clear clear precipitate
1" 10 0.05 - 0.5 3 clear | clear prec?'p%tate *
1 clear clear precipitate
I 3 clear clear precipitate |
‘_ 1 clear clear precipitate
20 3 clear clear precipitate
’— 3.0 1 clear clear clear
I 30 T 3 clear clear clear
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Table 2. The Stability of the LiAlQ. Complex Polymeric Sols with a Mixed Chelaling Agent

Composition (mole ratio) Stability
ALO3 Sol LiAlOg Sol
ASB/LINOQ; | IPA | HNO: | AA | TEA | H.O Original Sol Original Sol Concentrated Sol
056 0.5 1 clear clear clear
05 05 3 clear clear clear
04 01 1 clear clear clear
0.3 0.2 1 clear clear precipitate
1 10 0.05
0.2 0.3 1 clear clear clear
02 05 1 clear clear clear
0125 075 1 clear clear clear
0125 | 0.75 3 clear clear clear
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Fig. 3. The viscosity of LiAlO; sols after concentrating
at 60TC.
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Fig. 5. DTA and TG curves of the LiAlO; and ALO;
gels.
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/0.70) heat-treated al various temperatures.
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Table 3. Viscosities and Coating Characteristics of Cencentrated LiAlO; Sols

Composition {mole ratic) Viscosity Coating Characteristics
ASB/LiNQ, IPA HNO; AA TEA | H:0 (cP) Long Fiber Short Fiber
0.5 - 1 18 nan-caating nam-coating
— 0.b 1 20 crack crack
- 1 1 15 crack crack
0.5 05 1 7.5 non-coating non-coating
05 0.5 3 15 non-coating good coating
0.125 0.75 1 6.5 — non-coating
11 10 0.05 0.125 075 1 18 crack good coating
0.125 0.75 1 25 crack crack
0.125 0.75 1 33 good coating -
0.125 0.75 3 17 crack good coating
0.125 0.75 3 25 crack crack
0.125 0.75 3 34 good coating -
0.125 0.75 3 50 crack -
A 314 A 11 £(1994) —1277—
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Fig.";’. SEM micrographs of v-LiAlO, coated long fi-
bers: (a) 5times coated with LiAlO, sol with
the viscosity of 18 cP, (b} & times-25 cP, () 5 ti-
mes-33 ¢P, and 10 times-33 cP.

we] abzlale] $lola dmEl wislzle] A=zAle|E 9
o} B% Fode] wAlslm 3122 o 4 4ok Fig 7o
= 33cPe) FEF A7l 22 5% B¥ae s o
Fdo] glo] #H7 o] o] FA 2 9FE EAFH
s Axelsldl aHFA dE WHE AARA
PaEEZ 5 o gled 2945%7 0lmfsec Bt
Fom £o] Fo|uel HI= e 3o ofsie] T2l 23
o] izt Yol 27| gl eF o] mi§- ghel7
Hu ez dkEsle] @eld ¢ Fde] wAlstgct
ol Aztel 2| malgalel dAlshe ZETY o
A5 Ajele] 71213 YL ZAolF E5p] g5
Zog AmE 4 gk ZEEE} 01 m/fsec o)L ®
Z7lahd go|v S Toigd 9 FAL F50) Felud

Bawle] uel 2o HEg2 #9de FAq Fob
A B 27t U5 mE A5 Zo| stelwe] g
a1 wetting® = Estelch Hay 59 fabd @4
FEL F7] M= 0.1~05m/fsec A=Y Sx2
2HEL o} sl Aog ¥aEEd £ dHdAe
0.1 m/sec?} 7} Bgstadch Fig W(dye H=7} 33cPal

—1278—

- Ak A9 - 4

=
ol
e

70 60 50 40 30 20 10
]

Fig. 8. XRD curves of (a) a-AL,Qy fiber, (b) y-LiAl0,
gel, and {c) o-AlLO; fiber coated with the y-
LiAlO, sol.

£2 109 Ty

s 2057
L

b oAl o] e Ay
ojudel oha} Fde] LAF L 4l
=d o= A=zl E7lE wpel aeEs
A7 Fr8A gy FTEl £k wetting ¥+ A=r)
tt=A Hz H7EY Askel &3z 5

!F

ok M

=2

2

wA el & 5 girth

ojeta] Age] g FUI ZTH2E dr] A=
HAw We) olzl mElg4wd dbEFR A gt
ARt ol FoI Aokl wlH & A Ag T HEG
30~40 cPolz, ZEE5Z7 0l m/secd w 5 WHE-Z
sl o] 7t Agelydew o)y sl FAE
o 7pme]gich

332 ThHG 2¢

47 slelwe) BelEo] PAF AL R Hste
zElg %3 nlAakA 225 7 XRD #4944 A
s}l o.n] @3= Fig 83 gt} 5lelw7] & Eulile]7]
el F9 AL oAbl whel] =R Ee] Bl y-
LIAIO, | £]<)) SA=kel 2o s §6-303 4l LIALOs
2] Hart Vel e Felwiel dFelvis} ZEFq

FEEEE



AYsl o
1400
2h HsA]
1200 |-
+——2°Cimin
1000 [~
§ s
11}
e |
[\ -
. 5h [ HS-A
E 2°C/min
= [ j~—4°C/min
400 5h
5h
200
0 1 1 1 " 1 1 I
4] 5 10 15 20 25 30 35
Time (h}

Fig. 9. Healing schedules for alumina fibers coated

with v-LiAlO.,

Za|u} zle)w]g) v LAlD, a7

LiAl0p k8] #ldel x| S3hiigel adeofn} ubdlg AL
T lﬂr Fa @elEal y-LAlO, = Fd| A Fig. 62|
v:T?& -LiAlQyel wH#t XRDe} Wlms) £ of (101)%%
Qomeel =z AlEkded ol 293 4EAy
ol 4] T ghalsurface diffusionyell 2ls] (101)=4 (102)
wlofl 4% dbsko g Ae) wjdse] wWEdHL
@ele] o|Fe|A 7] wFolct o)A TATAT
oA A5 7hal Agmdeld @2 i stal A
93 golew afelpo) BE eo]Egoend defjule
Ao aeld glo,
G Feje) 7§ Table 34 &
a9 AmelAe Eo Yol ofshr] el 29
Za| 4F ghola] BRG] AR o] Fex)A] oA
zelo] AH o) FoizA] kgtom 20cP o]4he] HEe
HE U3 Sl mEe] o) Fol 8 aElde] Uy
o] sty upeby 12~20 P2 tﬂﬁoﬂﬂ IZHE
AA s Blo) @df ol HA-olglc = Z4]7]
Z& Aeoa Z2ET F oAzl EHeH %’loﬂ Zg

S
ar
sl

Q

J‘Erlor

o

4 shEe] 12cP

o,

! N

Fig. 10. SEM micrographs of fibers: (a) commercial alumuina short fibers and (b) alumina fibers coated with v-

LiAlQ. (13007 ).

A 219 A 11 3(1954)

-1279—



Fig. 11. SEM micrographs of y-LiAlO, coated alumina fibers sintered at: (a) 1200T, (b} 13007, and (c) 13507T.
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