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ABSTRACT

The influence of Zr(; addilion on microstructure and mechamical strength of magnesia ceramics were discus-
sed. ZrQ. was existed as a cubic phase resulted from MgQO solubility into ZrO. on firing at temperature range
from 1300 to 1600C for 2 h. The addition of Zr(s markedly promeled the densification of MgQ above 1500C
and the sintered density at 1600°C, 2h reached ta 95.2% of the (heoretical. The salubility of MgD mto ¢
Zr0; was about 7.68 wt% and it was segregated at grain boundary on cooling to room temperature, ZrQy existing
as a second phase retarded the grain growth of MgQO. The bending sirength were increased to 240 MPa with
the amount of ZrO,.
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Table 1. Properties of MgO and ZrQ. Fowders

CHEA - 215

Average Chemical composition (wt%)

BET particle

(m?/g) size{um} MgO ZrOy Yoy Ca0 Si0, FeyOy AlLO, B.0O; TiO;
MgaO* 242 4.82 99.45 * * 0.25 0.20 0.08 0.08 0.008 *
ZrQy? 4~10 04~0.7 * 94.1 54 0.05 0.15 001 * * 0.15
*UBE 995-S(UBE Chem. Co., Ltd., Japan)
THSY-3.0(5— T H#RER), Japan)
3mol% Y.0,7F Fi2 FEgkas 3 =3y} H5Y-3.0 oMgo
(M 28044, Japamelddrt. Table 14 ¢l& E24 *6-2r0,
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ropyl alcohol X ZrO, ballg A}-&-3p] 24412k FaF &
agicy 2aw Ak 4rlmildd LAt s
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Fig. 1. X-ray diffraction palterns in specimens conlai-

nmg 10wt% Zr(); at various temperature [or
Zh.

(@) 1600C () 1500C (c) 1400T (d) 1300T
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Fig. 2. SEM micrograph in specimen contaming 20
wt% ZrQ; fired at 1600T tfor 21 and its EDS3
spectrum of MgO{M) and c-Zri(Zr) gramns
(a) MgD (b} ¢-ZrQ,
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Fig. 3. Relative density of specimens containing va-
ripus amounts of Zr: at various temperature
far 2 h.
(a) 1600C (b) 1500T (o) 14007
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Fig, 4, SEM micrographs in specimens containing various amounts of ZrQ, at 1600C for 2 h.
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Fig. 5. EDS spectra of ZrQ, grain m specimen conlamng 10 wit% ZrQ, at 1600T for 2 h.
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Fig. 6. SEM micrographs of fracture surface of specimens conlaining various amounts of ZrQO, at 1600C for

2h.
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Fig, 7. Relation between the amount of ZrQ; and the

bending strength in speamens fired at 1600C
for 2h.
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