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ABSTRACT

Pure zirconia ceramic fiber experiences severe volume changes through thermal cyclings of heating and
cooling. Zirconia fiber was doped with CaQ to stabilize the phase and its effect of CaQ was studied on volumetric
ratio of each phases, phase transition temperature and microstructure. Tetragonal phase was increased as CaO
increases up to 10 mol% and cubic phase was stabilized when CaQ was added more than 10 mol%. The average
grain size of zirconia fiber was increased as Ca(Q increased and transition temperature was shifted to lower
lemperature.
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Table 1. Composition of ZrQ, Fihers Doped with

Ca0
Sample Code Zr(h Ca0 mol%
Ca 0 100 -
Ca 5 95 5
Ca 10 90 10
| Cals 85 10
Ca 20 an 20
Ca 25 75 25
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Fig. 1. (a) XRD patterns ol pure zirconia fibers after heat treatments at 500, 1000 and 1500C (top to holtom)

for 1 hour respeclively.

(b) XRD patterns of CaQ 5% doped mrconta fibers after heal Lreatments at 500, 1000 and 1500 (top

to bottom} [or 1 hour respectively.

(c) XRD patterns of CaQ 10% doped zircoma fibers after heat lrealments at 500, 1000 and 1500 (top

to botlom) for 1 hour respectively.

(d) ¥RD patterns of CaQ 15% doped zirconia [ibers afler heat treatments at 500, 1000 and 1500C {top

1o hottom) for 1 hour respectively.

{&} XRD patterns of CaQ) 25% doped zircomsa [ibers after heat trealments at 500, 1000, and 1500C (top

ta bollom) tor 1 hour respectively.
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Table 2. Fraction of Each ZrQ, Phases After Heat
Treatments at Various Temperaturees (T:
tetragonal, M: monoctinic, C: cubic}
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Heat Flow (micraV)

Ca 15 (from top}

Temp . . . . N
5007 | 00T | 1000C | 1200% | 1500%
Comp
CaO 0%| T |T 54| T 24| T o] T 35
M 46! M 76 | M 100 | M 95 ®

56! T |T100| T100 | T 70 | T 22

M 30| M 78
0% | T | T 100 [T+C 100/ T+C 63/TLC 61

M 37 |M 30

%! C |C C 100 C 100
0% | C |cC C 100 C 100
Bwm| C | C C 100 C 100
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Fig. 3. SEM electron micrographs of CaQ doped zirco-
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Sol-Gel ol &% ZrQ; Ceramic Fiber A&
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