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[Abstract]

This study sought to apply different MgO additions to Zirconia (20wt % Frit) and thereby determine its
mechanical properties depending upon variation of temperature, as a part of elementary study. First, in terms of
sintering density depending on sintering conditions, it was found that sintering density increased as temperature
varied from 1100°C to 1300°C. As the addition of MgO increased, it was found that sintering density tended to
decrease at each temperature. For the maximum sintering density obtained from pellet, it was found that 3wt%
MgO addition specimens sintered at 1300°C had its maximum sintering density as high as 97.39%. This study
measured mechanical properties of these specimens, and it was found that their bending strength tended to decrease
as the content of MgO addition increased. And it was found that their bending strength reached up to 162 MPa
when 3wt% MgO was added to them for sintering process at 1300°AC. It was also found that those specimens had
Vickers microhardness up to 4.6 GPa when 5wt% MgO was added to them for sintering process at 1300°C.
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Fig. 1. Zirconia starting powder

2) Frit

Frit®] 242 Table 13+ 23 CTE=9F13.0x10° K7,
Y&==70mesh °|5}Ql A2 AME-SIIT Fig. 2+ Frit &
O] HRFAFA ] ARRlofTt,

Table 1. Chemical Compositions of Dental Frit

SiO2 AL203 K20 Na20 BaO CaO Li20 Others

Frit-G 65.0 140 95 90 10 07 07 01

Impurities of feldspar
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Fig. 2. As—received Frit powder

3) MgO
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Fig. 3. As—received MgO powder
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Fig. 4. Variations of sintering density for each composition

Table 2. Variations of sintering density for each
composition (gtr)

1,100C 1,200°C 1,300°C
3%  MgO  3.02951 4.01624 4.27731
Swt% MgO 288747 3.68286 4.20795
wit% MgO 281359 3.43074 4.08375
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Fig. b. Variations of relative density for each composition

Table 3. Variations of relative density for each
composition (%)

1,100°C 1,200C 1,300C
3wt%  MgO 68.98 91.44 97.39
5wt%  MgO 66.69 85.06 97.19
wit%  MgO 65.9 80.36 95.65
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Fig. 6. 3—point bending strength depending on
temperature
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Table 4. 3—point bending strength depending on
temperature (MPa)

1,100C 1,200°C 1,300C
3wt% MgO 61.33+3.61 112562227 162.57+21.27
5wi% MgO 52.06%+3.32 102.89+5.06 144.6+29.30
TwWit% MgO 42.05+9.04 57.56%19.42 147.54+16.22
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Fig. 7. Vickers hardness depending on temperature

EAo] u)AE= MgO A7) Fgk

Table 5. Vickers hardness depending on
temperature(GPa)

1,100°C 1,200°C 1,300C
3wt% MgO 0.832%£0.029 2.853%+0.654 4.3068+0.433
5wi% MgO 0.633+0.061 2422+0.232 4.665+0.3095
7wi% MgO 0.6360.042 1199101225 3.864+0.3815
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Fig. 8. Variations of Microstructure with 3wt% MgO
sintered at 1,100°C, 1,200°C, 1,300°C
(A 1,100C (B 1,200°C (C) 1,300C

Fig. 9¢} Fig. 102 212} Swt%, Twt% MgO7}F 7H
AlEE] 1100, 1,200, 1,300CNIA ZF 1417 A7

£ vAlz W3kE vehd 222 Avk= 3wi% MgO
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Fig. 9. Variations of Microstructure with 5wt% MgO
sintered at 1,100°C, 1,2007C, 1,300C
(A)1,100C (B)1,200°C (C)1,300C

Fig. 11. Variations of Microstructure various amount of
MgO sintered at 1,100°C (SEM)
) 3% B 5% ©) 7%

Fig. 129} Fig. 13& 717+ 12007, 1300°CollAl 1417k
2% A0 MgO 7kl whe s o] wjAtx
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UL 7159 A7l Eolte A& UehfaL gloew, ®
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AT AAAR] 7] o] Fole Ao YEhith

.

Fig. 10. Variations of Microstructure with 7wt% MgO
sintered at 1,100°C, 1,200°C, 1,300°C
(»)1,100C (B 1,200°C (C) 1,300C

Fig. 112 1,100°CollA] 1A17F 228 AlH 2] MgO 7} oW ©
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Fig. 12. Variations of Microstructure various amount of
MgO sintered at 1,200°C (SEM)
M) 3% (B)5% ©) 7%
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Fig. 13. Variations of Microstructure various amount of
MgO sintered at 1,300°C (SEM)
A 3% (B) 5% ©) 7%
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