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Mechanical Properties of High Purity Sintered ZrSiO,
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Mechanical properties of ZrSiO, sintered bodies, fabricated from a synthesized high purity ZrSiO, powder, were studied at
various Si/ Zr atomic ratios of ZrSiO, by the observation of microstructures. The ZrSiO, powder was prepared by calcining
a homogeneous mixture of ZrO, and SiO, sols containing ZrSiO, seed particles. When fired at 1600° to 1700°C, ZrSiO,
sintered bodies had densities of more than 95% of the theoretical density and the grain size was about 2-4 um. The mechanic-
al strength was 320 MPa from room temperature to 1400°C. This mechanical property depended on the Si/ Zr atomic ratio,
and showed the best results at the equimolar composition. Sintered ZrSiO, bodies had a thermal shock resistance superior to
those of mullite sintered bodies or alumina sintered bodies having high stabilities at high temperature.
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Fig.1. X-ray diffraction pattern and SEM image of
synthetic zircon powder.
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Table1. Chemical analysis value of synthetic zircon
powder,
(wt o)
ZrO2 Si0O2 Fe Ti Ca Mg Ni
66.2 31.8 <0.01 <0005 <0.005 <0,002 0004
Mn v Na Al Y loss
0001 0002 0023 015 004 2.0
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Table 2. Mechanical properties of zircon sintered
- * bodies.
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Fig.2. (a) Bulk density as a function of sintering
temperature, (b) Formation rate of zircon (agrsio,) as
function of sintering temperature,
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Fig.3. (a) SEM image of normal sintered body, (b)
SEM image of HIP treatment sintered body.
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Fig.4. Bending strength as a function of temperature

(Si/Zr atomic ratio=1.0).
(O : Zircon sintered body,
A\ Zircon sand sintered body

Table 3, Chemical analysis value of zircon sand pow-
der,
( wt /s )
Zr0? Si02  Fe Ti Ca Mg S
66.0 32,9 010 0.07 <0005 <0002 <0.02
Mn v Na Cr P Al loss
0001 <0.001 - <0003 004 0.26 0.7
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Fig.5. Kic, Hy, azrsio, and relative density as a func-
tion of Si/Zr ratio,

Pa)
0~
(o]
(=)
1

w

(o]

(=]
T

N
o
o
T
0]
00
@
Do

(1400 °C)
Bending strength(M

o
(=}

~
o
(=)
T
>
bbb Db
b >
b
bbb b

>

Bhob b
b

24

>,

>y

Bending strength(MPa)
N w
o o
o s
S8

100 1 ) I 1 1 ! )
0.8 09 1.0 1.1 1.2 1.3 14

SilZr ratio
Fig. 6. Bending strength as a function of Si/Zr ratio.
O : Bending strength at 1400°C,
A Bending strength at room temperature
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Fig. 7.

(a) SEM image of zircon sintered body (Si/Zr atomic ratio=0.9). (b) Relationship between load and

displacement of various Si/Zr ratio at 1400°C. (c) SEM image of zircon sintered body (Si/Zr atomic ratio=1.12).
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