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Abstract The effect of glass frit on the sintering behavior and mechanical properties of 3 mol% Y,0,-doped
zirconia(3Y-ZrO,) have been studied. Up to 30 wt% of glass frit was added to 3Y-ZrO,. Sintering was performed in a box
furnace up to 1300°C for specimens with glass frit and 1600°C for specimens without glass frit in air for 1h. Relative
density and mechanical properties were measured to investigate the effect of glass frit. The addition of glass frit enhanced
both sintered density and mechanical properties of 3Y-ZrO, which is suitable for dental applications. Maximum sintered
density 93.3% of theoretical density was obtained with the specimens containing 30 wt% frit sintered at 1300°C, whereas
the optimum amount of frit addition for mechanical properties was determined as 10 wt%. Maximum value of strength,
fracture toughness, and Vickers microhardness for specimens with glass frit were 206 MPa, 3.4 MPa m'?, and 5.3 GPa,

respectively.
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Fig. 2. As-received frit powder.

Table 1. Chemical compositions of dental frit

Si0, AL,O; K,O Na,0O BaO CaO Li,O Others
FritG 65.0 140 95 9.0 1.0 07 07 01
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Fig. 3. Effect of sintering temperature on relative density and
strength of 3Y-ZrO,.
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Fig. 4. Effect of sintering temperature on fracture toughness
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Fig. 5. Effect of the content of frit on relative density of 3Y-
ZrO frit system.

- —A—1300°C
—a— 1200°C
1100°C
200 i \
g !
% i \\
= [ |
© \A
c
o 100 |
& / :
0 | L 1 L | L 1
0 10 20 30
Content of frit (wt%)

Fig. 6. Effect of the content of frit on strength of 3Y-ZrO-frit
system.

A BAL] 74 aapt A2 AESI7] Wi R vk
o 1100°CoM = B Ad-2ol vlgte] frite] 3 7hol
ot AdYEe U7t o A UEtser old wmet
o] ZAEgke] 20 wi%s H7Eek 9ol Yehd Ao=
Bt}

Frit 3 7Fgol w2 92914 e] Wl Fig. 79 12f 2o
YERAATE. 922142 Vickers $HAFE ©]8-3F indentation
o R ST B A= 1100°CoH A &F s
A 2AUETE W] wFel] YA 4EY RS T
371 ofH AL ol wiet TR nAAHEE ]
24 3= Zo] ErEssldth 1200°CH 1300°Co A 22
st A RRY S 0 2 FAE e WSt



Journal of Dental Hygiene Science

4r — e 1300°C
i — = 1200°C

Toughness (MPa m'?)
(3% ]
|

0 1 1 1 1 1 L |
10 20 30

Content of frit (wt%)

[=]

Fig. 7. Effect of the content of frit on fracture toughness of 3Y-
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