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ABSTRACT

The spinel/cubic stabilized zirconia composites were fabricated via. the reaction sintering of monoclinic zirco-
nia {baddeleyite) added with MgAl powder. During heating, Mg and Al were oxidized first and subsequently
the oxides formed spinel (MgALQ,) and finally remained MgQ stabilized the zirconia. Because the gxides formed
during the oxidation process would have very fine gran size (order of submicron) mainly due to the effects
of attrition rulling, the reaction sintering was more effective in densification and improvement of strength
and fracture toughness than conventional sintering with direct addition of Mg, The sintering behavior, phase
transformation during firing and mechanical properties of sintered body were investigated, with emphasis an
the relations hetween spinel formation due to MgAl addibion and sintering and mechanical properties.
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Table 1. The Properties of Raw Materials.

Purity | Surface | Average Main
(wt.%) | Area Particle | Impurity
(m*g) | Size {um)}| (wt.%)
K.0 0.14
Baddeleyile | >99.2%  1.11 128 TiQ, 0.12
P.0; 0.12
Mgal >50.4%
047 244 Ca 4.82
powder Al
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Fig. 1. X-ray diffraction patterns of the sintered zirco-
nia body at 1550 for 3 hr.
{a) baddeleyite withoul addition
(b) baddeleyite with 10 wt% MgAl
(©) baddeleyite with 10 wt% MgO
() baddeleyite with 15 wt.% Spinel
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Fig. 2. The X-ray diffraction patterns of reaction-sinte-

red baddeleyite with 10 wt.% MgAl

{a) oxidated at 400%C for 4 h.

{h) oxidated at 800C for 4 h.

{c) oxidated at 1200TC for 4 h.

(d) oxidated at 1400C for 1 h.
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Fig. 3. The X-ray diffraction patterns of reaction-sin-
tered zirconia with 50/50 MgAl sintered at
1550C for 3 h as a function of MgAl content.
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Fig. 4. The relative demsity of the reaction-sintered
zirconia for various MpAl addition content as
a function of simtering temperature.

A2

104

GEl w2, BA8
(c) 10 wits

AR
2 oke] welx|dd Alsie] A o Fig ), d)el 4
HTo] ~¥dle] 2 gAlEle] 7AREE Yer} Fha
s Ao® Agkhch BA MeAld Hrbake] 5wt
o] ShE =p2 79 1550T <18k A el 4] Azdle &
g 95 ¢ ager 166008 2ol s EpFel
23 Fade] ey 1700C M= &8 A=
24 A z7 e Hok
Fig. 6ol 22z ol S35 MgAl ”ﬂ.—i% RS
1650C & el g v adA T G2 mdYEe

W uehiigleh 27 ol MeOe] wgo] wlwy
o) FoAER 2] 147 A=elA A Hu
37} o1 Fo g & 4 gloh Fig 7+E MgAl 2459
Mg e 2ol np2 o)22ql 2ade] dajak ol o) &
1550T o 4] 3417 £~ eE WY 2zEUE W3E
ERiSich. MgAl 5of Mg @akol weol 25 Ae] 4
HHez wol A4 A BE7h depale Zlez
vle] 2udl el ol 2AE ALl 2 G T

7-1 ==1 ?\‘E 71—5—,]1;],

2083

28 AKY %I

L]
(b} 5wt

(d) 20 wi%

Fig. 5. SEM micrographs of the reaction-sintered zirconia body at 1550C for 3 h with 5(0/50 MgAl addition.
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Fig. 6. The relative density of the reaction-sintered
zirconia as a function of sintering time.
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Fig. 7. The density of reaction-sintered zirconia with
5 wt.% MgAl as a function of Mg/Al ratio. {Sin-
tered at 1550C for 3 h)
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Fig. 8. The bulk density of the reaction-sintered zirco-
nia fired at 1550°C for 3 h as a function of oxi-
dation temperature.
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Fig. 10. SEM mucrographs of the indentation crack on
the reaction-sintered zirconia body at 1550
for 3 h with the addition of 50/50 MgAl pow-
ders.
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