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Abstract  Pressable ceramics have many applications in the field of dental industry because of their excellent
esthetic, compressive strength, chemical durability. Despite these attractive characteristics, they have not been
widely used since they are very brittle and extremly sensitive to porcelain. In this study, the fabrication of
pressable dental porcelain (Si05-AlO,-K,0-Nay,0) as a function of contents of ALO,, BaO and Zr0; were
investigated. And then compressive strength, Vickers hardness, density and thermal expansion coefficient
(TEC) tests have been carried out to evaluate properties of pressable dental porcelain fabricated. The property
of pressable dental porcelain fabricated by adding of 15%Al;0: and 2%Ba0 contents was closely approximated

to that of natural tooth.

Key words pressable dental porcelain, ceramic pellet.
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Table 1. Chemical compositions of specimens.

Si0, AL O, 71O, K0 Na,O CaO BaO
I 50 20 - 10 8 7 5
I 60 12 - 12 8 4 4
il 70 13 - 9 3 3 2
AlL)O, 70~50 5~25 - 12 8 3 2
Zr0, 63~54 - 12~21 12 8 3 2
BaO at 15%AL,0; 62~58 15 - 12 8 3 0~4
BaO at 18%AL,0; 57~55 18 - 12 8 3 2~4
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Table 2. Standards of dental ceramics.

Standard ISO

50 MPa or more
0.05% or less
7~8x 107
150~600 MPa

Vickers Hardness -

Flexural Strength
Chemical Solubility
TEC at 25~500°C
Compressive Strength
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Fig. 1. Effect of Al,O; contents on compressive strength of
pellet.
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Fig. 2. Effect of Al,Oz contents on Vickers hardness of pellet.
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Fig. 3. Relation between density and Al,O; contents.
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Fig. 4. Effect of Al,O; contents on thermal expansion

coefficient of pellet in the temperature range from R.T to
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Fig. 5. Effect of Al,O; contents on thermal expansion
coefficient of pellet at 500°C.
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Fig. 6. SEM micrographs for pellet surface after firing
treatment with change of Al,O; contents, (A) 5%Al,05, (B)
15%A1,0;, (C) 25%Al1,0,.
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Fig. 7. Effect of Al,O; contents on chemical solubility.

Table 3. The influence of Al,O; contents on properties of
pellet.
ALO; (wt%) 5 10 15 20 25

Compressive Strength 0 7 42 51 45
(MPa)

Vickers Hardness 416 440 500 - -

Density(g/cm®) 241 257 255 268 274
TEC at 25~500°C - 997 898 9.06 1439
Phase Gl. - Gl - Cry.

Chemical Solubility(%) 0.4 0.7 2.2 10 14

A A ol FElE AT F | v ALO;
do] BErs A & A sttt 2 o= g
S5, 45, 2l 8 B4 43 ALO; Tl 15%
sted 7P AR E

A wj7} Table 22 ¥R H)
BAE e

3.5 BaO #H7te| A&k

Fig. 8& ALO; &rako] 22t 15%, 18%Y ) BaO<]
Hsige] we Wel=d e Aottt
15%AL0;Y W] BaO o] 0%, 2%, 4% o =74
== Zbz 53 MPa, 105MPa, 176 MPa® BaO2] 3
o] TVETE Axgte]l SRR, 18%AL0Y W
w4 dhe Aol AN o] A& Bao7t 71E-g

e ATE s o 15%d HE 2499 AR T
1

e

jas I-N

N

o} 71-go] QA WA HBrE Z718lao, 18%AL0;,
d we 2 d¥o] AR HA Fol Aegho] 7
AP 2 ¥l Qe 202 Mol Ba0] Yol 2

2 e Aoz AlEAL)
Fig. 95 ALO; §#o] 15%Y
Y ES] HIALA =S

o BaO¢] Fhigol] whE
yeldl Aoltl. BaO7}t 2%Y



719 XA Aok B4 161
2.76
_ 180} | W ALO;15% 272b | @ ALO:15%
c ® ALO;18%
= —~ 268}
£ 150 p mE
=) 3]
§ B 264}
» 120F £ 260}
o 7}
2 5 natural tooth
7] 256 ‘_
g 9f @ o @
g ¢ 252}
et e . o
: 60} .M"‘.
© m 248— . .
0 2 4
0 2 4 BaO (wt%)
BaO (wt%) Fig. 10. Effect of BaO contents on density for 15%Al,0,
g
Fig. 8. Compressive strength versus BaO contents plots for pellet.
15% and 18% ALO; pellet, respectively.
sk

560
w 40} [
g Goal /TN
B aof \
T ]
g 30f
==
> xof
210} u
L) L) L
0 2 4
BaO (wt%)

Fig. 9. Effect of BaO contents on Vickers hardness in
15%A1,0; pellet.
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Fig. 12. Compressive strength with change of ZrO, contents.
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