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Abstract Influence of TiO, addition on sintering behavior and microstructure of MgO-ZrQ, composites
was studied. ZrO; containing 3mol% Y:0; was existed as a ¢-ZrQ; phase due to the formation of solubili
ty of MgO, TiO; and ZrQ, when sintered 1400°C for 2h. All the compositions employed exhibited a simi-
lar shrinkage behavior with an end-point shrinkage between 8.58 and 11.00%. The addition of TiO, pro-
moted densification and the bulk density of specimen containing 1.67wt% TiO, was 3.75g/cm*(98% TD)
when 1600C for 2h. The amount of solubilities of MgO and TiO, in ZrQ, were 5.67wt% and 2.62wt%,
respectively. They were partially segregated near ZrQO; grain boundary in the form of Ti-compounds dur

ing cooling. This segregation resulted in the formation microcracks which decreased the bending

strength.
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Table 1. Composition of MgO-ZrQ, composites
ltem | Mg0/Zt0, | TiOW/ZrO, composition(wi%)

Sample (mol% ) (mol%) MgO 700, Ti0,

No.

1 90/10 0/100 75.09 24.91 0

2 ” 9/95 75.41 23.76 0.83

3 " 10/90 75.73 22.60 1.67

4 " 15/85 76.05 21.44 2.51

5 ” 20/80 76.37 20.26 3.66
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Fig. 1 DTA curves of sulfate powders prepared by
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Table 2. Properties of MgO and ZrO, Powders and Raw Materials

Specific, surface rain Size Chemical composition(wt%)
areat /s ?ﬂmy = .
MgO ZrO; Y,0, CaO Na,0O K,O0 Si0, Fe,0; TiO,

MgO* 3~6 <15 9954 * % 0.26 0.9 001 % % 002
Zr0," 4~10 0.4~0.7 * 94.1 5.4 0.05 * * 0.15 0.01 0.15
+ XRF Analysis -
* HSY-3.0( 5 — i 7c % (FF), Japan)
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Fig. 2 X-ray diffraction patterns of MgO-10mol%

Zr0, composite containing various amounts of TiO,

at 1400°C for 2h.
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Fig. 3 SEM photograph of MgO-10mol% ZrO, composite containing 3.66wt% TiO. fired at 1500°C for 2h

and its EDS spectrum of ¢-Zr0, grain.

12 .54 1650 x 2h Jie70
b)
11,22 { 1610
(c)
9.90 1550
= (a)
X g.sef qra00 3
& 2
g 7.26 1430 E
£ 4
& 5.0 41370 S
¢}
4,62 H1to -
3,001 <1250
0,98+ =180
L 1130
0.66 L q

L::O 2(;0 250

Time (min)
Fig. 4 Thermal shrinkage of specimens containing
various amounts of TiO..
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Fig. 5 Bulk density of specimens containing vari-
ous amounts of TiO; at various temperatures for
2h. (a) 1400°C (b) 1500C (c) 1600°C
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Fig. 6 SEM photographs of MgO-10mol% ZrO, composite containing various amounts of TiO, at 15007C for

2h. (a) Owt% TiO. (b) 0.83wt% Ti0, (c) 1.67wt% TiO, (d) 3.66wt% Ti0,
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Fig. 7 SEM photographs of MgO-10mol% ZrO. composite containing 2.51wt% TiO. at various temperature

for 2h.  (a) 1400T (b) 1500C (c) 1600T
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Fig. 8 Pore-size frequency distribution of MgO-10mol%ZrQ, containing various amounts of TiO, fired at

1600°C for 2h.
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Fig. 9 Relation between the amounts of TiQ, and
the bending strength in specimens fired at 1600°C,
2h.
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