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Abstract

A Study on the Mechanical Properties Based on Frit
Addition in 3Y-TZP Zirconia Composition
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This study was to add crushed frit with different grain sizes to 3Y-TZP so that it could determine
the mechanical properties depending on sintering temperature.

In this study, 3 types specimens were prepared in powder with respective additions of 20wt.%
frit, which was sized through 24-, 48- and 72-hour ball milling with zirconia. Then, sintered pellets
were tested in experiments under the temperature variations for different compositions. As a result,
this study came to the following findings:

1. It was found that the higher sintering temperature and the longer ball milling time of frit led to
the higher sintered density.

2. Bending strength tended to increase with higher sintering temperature and longer ball milling time of frit.

3. Hardness tended to increase with higher sintering temperature and longer ball milling time of frit.

4. However, it was found that fracture toughness didn't vary significantly depending on sintering temperature.

From these findings, it was concluded that the smaller frit grain size and the narrower particle
size distribution of frit lead to the better mechanical properties.
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1100°C | 1200C | 1300°C

24h all mill 20% Frit+Zr02 | 3.75456 | 402535 | 4.261

48h Wall mill 20% Frit+Zr02| 3.77793 | 409671 | 4.33584

72h leall mill 20% Frit+Zr02 | 3.86768 | 4.18995 | 4.45639
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1100°C | 1200°C | 1300C
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(2 1) 2=0f| 2 fracture toughness (KIC)

(B 7) 20| L= Vickers hardness HV(GPa)

1100 | 1200C | 1300C

24h all mill 20% Frit+Zr02 | 33108 | 436+024 5830546

48h eall mill 20% Frit+2r02 | 3212019 |47/662040|586+0424

72h Wall mill 20% Frit+Zr02 (36130206 4840279 (636310398

(& 8) 2=0| IE fracture toughness(KIC)

1100C | 1200C | 1300C

1100 | 1200 | 1300°C

24h Wall mill 20% Frit+Zr02 | 2595770.17 | 236597401 | 258573017

24h inall mill 20% Frit+Zr02 | 57491116 [70.26+8945| 10411651

48h leall mill 20% Frit+Zr02| 2241251011 | 230431202 | 267870078

48h Wall mill 20% Frit+Zr02 | 7061684 | 82714699 135424218

72h wall mill 20% Fritt2r02| 283152014 | 291322201 2897452033

72h Wall mill 20% Frit+zr02 | 100311112 | 11834467 | 1711441738
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