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Abstract The spinel was calcined at temperatures in the range of 1000°C to 1300°C with 100°C interval to evaluale the
effect of calcinalion temperature on mechanical propertics of spinel-glass dental composites. Although the average parlicle
size of spinel calcined at temperatures from 1000°C to 1200°C was within 2.8~3.0 um, the spinel calcined at 1300°C was
4.66 um due to abnormal grain growth. Shrinkage and pore size of the spinel preform decreased and increased, respectively,
as calcination temperature increased, indicating that the calcination temperature was significant to the powder compaction
and the densification of (he composites as a result of particle size and distribution. The optimum strength and the fracture
toughness of the composite calcined at 1200°C were 284+40 MPa, 2.5+0.1 MPa-m'”, respectively. Optical experimental
results showed that transmittance of the spinel-glass composite in the visible region was twice higher than that of the
alumina-glass composite, suggesting that the spinel-glass composites possessed better aesthetic properties for all-ceramic
dental crown application.
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Fig. 1. SEM micrographs of imaged with backscattered electrons of spinel-glass composites calcined at (2) 1000°C, (b) 1100°C, (c)
1200°C and (d) 1300°C, respectively.
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Fig. 2. Particle size distribution of the spinel powders calcined
at () 1200°C and (b) 1300°C, respectively.

g2 2,002 YFEFATH4] 1000°C 100°C 7HEo.=
1300°C7HA] 34t In o & 27k 2.1, 2.2, 2.1, 2.59]
ek 27de] In 6 e wWE +rF F2E (packing
densityye o|F)9}. FINEE Z YA= st A
A wWEFLZR(metwork)ys 7FH =2 (skeleton) Ato]e]
AU 7)1 F (interstitial proe) L FS UAISo] AL

07 Frkehed|, 2 YAl B Aede 2 31

A o] wie] EdEche """(shn‘nkagc)c’] “%‘EJ
R]HE-?_ELL BIHAT[16]. Yeh?} Sacks[1712 EXE
o] mo APUE} e =2 FA|AS E-Jf_}a’]— 3
4 AF Ax A 758 AY #
o]z—lo] o‘lr;l__T/_ l—TL.l_E ,jj:]—

13 }\é L And Ao Xﬂ(prefonn)#] A
g2 1200°C7HA] 59~60 % FA8THF 22t St
Sl med AuiEnE E7RIE HIEATH?, 5).
Agzog 2nd YR} AMES neck® FAsHE
F7] £242=% 1100°C 227 4218 4~9d 14%
Aol FEHEL Tyt FUMEC ot gx BEY
712 Rlsld 1.17 %, 1.06 %, 0.64% 046 %= 2
At 29d ANBEAY FEHE A9 g
9 £29 In ¢ 3 A} ARty 2BER, 3]
2% zpoldl| &% Avd Bge] YEEE zlo|rt A3
Ao FEH 17 £8% 2vjd FPA 2| $E5E
T FHS X E Ao FHHD

2Pl e} 71F H7)(size), BE(size distribution), 53
E&(volume fractiony= =7] % Uz =7 Bx9
78 Y42 Lo UTHI6. 249 29
%A La0,-ALO-SIOA FElE ’“E/\W# 29)d
f2] 2 Az A U %Moﬂ 27t EREE A
7+ 7% Z718F FoEg v EEsc

= (near net shape)

ﬁ

oft B

==



Effect of calcination temperature on mechanical properties of spinel-glass dental composites 237

[2,5,18]. f&2l¢ A% FH2 Washburne| 2o 2A
EAEY (capillarity)d]] &&sin2 A Boe 71
FA7)e] F=roltH19]. Bl MEFE2 7159 2719
Fa-go] F7VETE, f2l9 378 (viscosity) T 57t
o BEYHT %7}6&43 ERHRTHE, 19). 29D
g BgAe f2ly) AFAZRE AREZ oo Washburn
2ol &gk 2EHMTA (parabohc)-— Zreral BRIt
[2,5]. 1100°CelA) 2A1ZF 12} &A% ~ud A8
71F A7 2% 7F 1000°CHA  1300°CE F71e
FE 028, 034, 047, 0.65 um= =761t gl
718 ¥HEE (pore volume fractionyS 43.3 %, 44.9 %,
404 %, 220 %= 228G 7 ﬂ(pore)xﬂ E—ﬁ]#&ﬁ
Bz 8o ¥URSS ZAslnE ve 3}

o] 71F FEE-ELS 8 IR offES fEAA &
Hd-f7 E@A] xgslol #slrt Ak g, 715
FZ7lE e FFE A -‘F”ra] HABRA ] B T‘%‘é FB

+2 54A 1 Ahge] & B

2] _t':_zg

o] ub-f-2] %}} H 3%, H8Y B4

& 9=, 7oA A9 EA

1] }vﬂ YA Fa FIE
0 A4 pm, 44 GERL EEATHS,

ojH&-& HEHNoE 2ud 37 f"—%Ml

Adste} 71AH B4 FEFE vXe Aem FPHET

S ﬂﬂoéi
T rlo
Eﬁ.

10—l

360 r T . : . T 3.0
L —— ?tren}gth g
Ll —O— ne: Ay
320 oughness 128 E
% g
T 280 b =
o 426 0
s | 8
£ 2o o ] %
o
[y { / / - 24 3
L oo} — | 2
) ( o
=
- 22 e
160 F _ &
r i
120 . : : : 2.0
1000 1100 1200 1300

Calcination temperature (°C)

Fig. 3. Mechanical properties of the spinel-glass composites as
a fanction of calcination temperature.
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Fig. 4. SEM micrographs of imaged with backscattered electrons of the indented spinel-glass composites calcined at (a) 1000°C, (b)
1100°C, () 1200°C and (d) 1300°C, respectively.
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Fig. 5. SEM micrographs of imaged with backscattered electrons of the fracwre surfaces of the spinel-glass comiposites calcined at
(a) 1000°C, (b) 1100°C, (¢) 1200°C and (d) 1300°C, respectively.
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