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ABSTRACT

Cordierite (2MgO - 2AL0, - 5510,) was known to display low thermal expansions over wide temperature
ranges, but showed poor mechanical strength, The present studies have been concerned with the sintering of
cordierite based ceramics containing pure or stabilized zirconia. The crystallographic and microstructural results
were nol affected by the fact whether added zirconia was slabilized or not. As the contents of zirconia were

increased, M O.R., K, bulk densities were increased but the thermal expansion coefficients were decreased.
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Tahle 1. Emission Spectroscopy Data of Impurities Contained in the Cordierite Powder,

element Fe | Ni | 5i (Mg | Pb |Mn| V [Cu | Na| Ti|Ca|lAl| K|S | Cr| Bal| Ga
cordierite | 107 | 107% | 10%0 (10 107 | 107 [ 207% | 10°% | 207 | 107 | 107t (10| 107t b 10 | 10 | 107t | 107t
Al AT, Tahle 3. Compositions of Specimens(wt.%)
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Table 2 Properties of the Zirconia Powder,

Raw Chemical analysis(wt/%} Cryst- | specific
allite [surface
mater- | Y,0, |ALG,| 510, Fe,(5Na,0|Ig - | size | area
ials Loss| (&) |(m*g)
ZeO, |0 |0 035)0.002[5.002|0.001] 0 5 | 270 12
PSZ 5,23 |0.087|0.007[0.002|0 002| 0.6 | 240 15

A27E A2z (1990)

(257)

symbol\ o ez | ez |z | G2 | 7
Component
ZrQ; (pure) — 2 5 10 15 20
cordierite 100 a8 a5 90 85 30

Symbol

Componai CY. | CYs | OV | CY s | C¥ay
20 (+3m/e F,00 | 2 5 w | 15 | 20
cordierite 98 | 55 | 90 | 8 | 80
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Bulk Bemsity (g/em™)
[
2

212 5 12 ¢,

$hr
125§ 120 °C, 4 h

JA b it s s gt long 18

&

Y. 6 10, 15, 20,

Zirconiz Contents (wt.X)

; PS2 1325°C

1300 6
=735

»
L

iz2xl °c

521
1200 %¢
szM

SZ12 : 1200 *C, 4 hr
52125 5 1250 °C, 4 br

Bulk Demsity (g/cm™)

Al lnad i1y

I
150 frrrrrer
.00

A7 A ALRAA A AR T oy
Zireonia Conteals (wl.¥)

Bulk densities vs. zirconia contents for
varinus sintering temperatures {a) pure zirconia
{b) partially stabilized zircomia.
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Fig.2. Modulus of rupture vs. zirconia contents for
samples sintered at 12007C, for 4hr.
(a) pure zirconia {(b) partially stabillized zirconia
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Fig.3. Modulus of rupture vs. zirconia content for
samples sintered at 1350°C, for 4hr.
{a) pure zirconia (h) partially stabilized zirconia
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Fig.4. Moedulus of rupture vs. sintering temperature
for pure cordierite and 10wt.% pure zirconia
added cordicrite.
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Fig. 5. Critical stress intensity faciors vs. pure
zirconia contents added in cordierite sintered
at 1300%C, for dhr,
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Fig.6. Linear thermal hysteresis of pure zirconia
added cordierite sintered at 1350°C. for 4hr.
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Fig.7. Linear thermal hysteresis of partially stabilized

zirconia added cordierite sintered al 1350°C,
for 4hr.
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Table 4. Linear Thermal Expansion Coefficient of the
Specimens Sintered at 1350°C, for 4hr.

Specimen Thermal expansion coefficient
(RT-1,200%C)/C
Co 2.78%10°°
CZ; 2 14x10°"
CZ,, 2.48%10°°
CY, 2.00x107®
CY, 1.32%10°8
Zr0y (+3m/0Y,0,)* 10.0x10°*
Zr0y (pure) ** 2=1.03,0=0.135,¢c=1 47%10°°
*(RT-1,000%C) /T, as received.
**Monoclinic
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Fig 8. X-Ray diffraclion patterns of pure zircomnia
added cordierite sintered at 1300°C, for 4hr.
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Fig.9. X-Ray diffraction patterns of partially
stabilized zirconia added cordierite sintered at
1300°C, for 4hr,

Fig.10. Fraclure surface morphologies of the
cordierite sintered for 4hr (a) at 1200°C, () at
1300°C.

Fig.11, Fracture surface morphologies of pure zirconia added cordierite sintered at 1300°C, for 4hr.
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Fig.12. Fracture surface morphologies of partially stabilized zirconia added cordierite sintered at 13007C, for 4 hr.

Fig.13. Fracture surface morphologies of 10wt.% pure zirconia added cordierite sintered for 4hr at (a) 1200 ()
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