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ABSTRACT

Monoclinic zirconia and yttria were mixed with a stoichiometric composition of 3Y-TZP (3 mol% Yttria-stabilized Tetragonal
Zirconia Polycrystal). The specimen was sintered at 1350~1450°C and mechanical characterization and microstructure analysis
were conducted. Microhardness and fracture tollllfghness were shown as 1357.4 Hv and 8.56 MPa-m'/Q, respectively. Without

alumina, they were 1311 Hv and 10.02 MPa-m

respectively. By mixing two different oxides, it was possible to obtain high

values of microhardness and fracture toughness. It was possible that was turned out nano-scale particle using the co-milling of

high mechanical energy.
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Table 1. Chemical Composition of Start Materials

(*ND : Not Detected)

Start materials

Sintering

Characterzation

- 1350°C, 1400°C, 1450°C

Compound TZ-25 Y,0, AKP-50
name conc. conc. conc.
(wt%o) (wt%o) (wt%)
ZrO,(contain HfO,) 100.00 ND 99.99
Y50, ND' 99.99 ND
Cl << << ND
Ce << ND ND
Ti << ND ND
Fe ND << <<
Na ND ND <<
Mg ND ND <<
As << << <<
* Monaclinic ZrQ,
: Y203, A|203
» 1,000 rpm for 3 h
-AL70°C for 24 h
» Pressed pellet
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}

| Apparent Density l l XRI
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Jl Microstructure ”Mechanicai Propertiesl

*Image

- Average Grain Size

* Microhardness
- Fracture Toughness

Fig. 1. Flowchart of experimental procedure.

Table 2. Chemical Compositions of the Each Samples for Co-Milling
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Composition

Sample code TZ-25 conc. (wt%) Y,0; conc. AKP-50 conc. Overall Y,0;
(Monoclinic ZrO,) (Wt%) (Wt%) content (mol%)
3YT 94.57 ~5.43 0 Almost 3.0
3YTAI 94.57 ~5.43 About 0.2 Almost 3.0
TZ-3Y 94.57 =5.43 0 Almost 3.0
TZ-3YE 94.57 ~5.43 About 0.2 Almost 3.0
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Fig. 2. TEM images of start materials (a) Y,0; and (b) Mono-
clinic ZrO,.
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Fig. 3. Particle size distribution of start materjals.
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Fig. 4. XRD pattern of co-milling powder.
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Fig. 5. Particle size distribution of co-milling powder.
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Fig. 6. Apparent density of the specimens sintered at various
temperature.
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Fig. 7. XRD patterns of various specimens sintered at 1350°C:
(a) 3YT, (b) 3YTAL (c) TZ-3Y, and (d) TZ-3YE.
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Fig. 8. XRD patterns of various specimens sintered at 1400°C:
(a) 3YT, (b) 3YTAL (¢) TZ-3Y, and (d) TZ-3YE.
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Fig. 9. XRD patterns of various specimens sintered at 1450°C:
(2) 3YT, (b) 3YTALI, (c) TZ-3Y, and (d) TZ-3YE.
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Fig. 10. SEM images of various specimens sintered at 1350°C:
(@) 3YT, (b) 3YTAI, (c) TZ-3Y, and (d) TZ-3YE.
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Fig. 12. SEM images of various specimens sintered at 1450°C:
(a) 3YT, (b) 3YTAI, (¢) TZ-3Y, and (d) TZ-3YE.
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Fig. 13. Average grain size of the specimens sintered at various
temperature.
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