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Table 5.1-1 Composition and coefficient of thermal expansion of

noble metal for dental ceramics for tests used

Composition (%) C.T.E.(50 500 )
Products
Au Pt Pd Ag | Rests (x10° D
SUPER EXCELLENT 86.0 11.2 2.8 14.6
QUINTESS 52 52.0 1.0] 28.0f 15.0 4.0 14.5
QUINTESS 35 35.0] 56.0 9.0 13.7
STATUS 60.5] 27.0f 12.0 14.5
SUPER GLORY 6.0 72.0 6.5 155 13.8
EéEEIE'IFEENT 80.0| 1.0 200 149 2.1 14.6
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Figure 5.1-1 Thermal expansion curve of ZEO CE LIGHT and

noble metal for dental ceramics.
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Figure 5.1-2 Coefficient of thermal expansion of translucent
porcelain with the number of firing times (A, B, C, D and E are

other companies products).
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Figure 5.1-3 Adhesive strength and compatibility with metals for

each type of porcelain (A, B, C, D and E are other companies

products).
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Figure 5.1-4 Bonding exfoliation test (A, B, C and D are other

companies products).
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Figure 5.1-5 Bending strength (A, B, C, D and E are other

companies products).
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Figure 5.1-6 Vickers hardness (A, B, C, D and E are other

companies products).
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ZEOCE
LIGH

Figure 5.1-7 SEM photographs of etched surface of fired

porcelains (A, B, C, D and E are other companies products).
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4)

5.1-8 B

ZEO CE LIGHT

Figure 5.1-8 Cracks in metal-ceramics made the metal of

difference kinds.
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Evaluation on tests of commercial dentine/enamel porcelain

FEQ CE

| uGHT G . T . S W =
Producing country Japan Japan Japan Ge rmay LS A Liechtenstein
S 1 7 6 5 3 4
(A e,/ x1 o ey )] (02} (0al 0.7l (05 (06}
Adhesive strength” 1 4 5 2 3 &
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5.2.3
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5.2-1
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(Tooth crown) -

(Cervical) —

(Tooth root) <

Figure 5.2-1 Fluorescence of natural teeth under 365nm light.
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ZEO CE
LIGHT

Figure 5.1-2 Fluorescence of porcelains under 365nm light (A, B, C,

D and E are other company’s products).
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2)
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A 400 430 nm
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Figure 5.2-3 Fluorescent spectrum curve of natural tooth and

porcelain under 365nm light (A, B, C, D and E are other company’s

products).
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3)

5.2-1 SiO2,
Al203, K20 Na20
Ce02,ThaO7
A B C Y203
Ce Y2SiOs

Table 5.2-1 Composition of porcelain (A, B, C, D and E are other

company’s products)

ZEO CE LIGHT A B C D E
Japan Japan Japan German U.S.A.  (Liechtenstein)
Silz 62.5 64 63.1 65.1 63.1 60.1
Al203 16 15 15.6 14.5 10.4 15.4
K20 11 10 11.1 12.8 10.1 10.7
Na20 7.72 8.3 8.13 5.27 7.47 7.45
MgO 0.34 0.6 0.59 0.02 3.46 —
Ca0 1.29 0.87 1.32 0.7 2.28 1.08
Ba0 — 0.03 — 0.22 — 1.52
Sh203 — 0.77 0.05 0.72 — —
Celz 0.69 0.02 0.01 0.03 0.19 —
Tha07 0.42 — — — 2.82 —
F — — — 0.38 — 0.79
Y203 0.02 0.19 0.17 0.03 — —
Fe20s3 0.0099 0.032 0.086 0.033 0.053 0.025
Li, B Non-Aanalysis (wt%)
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4)

5.2-4

Imm

5.2-5

92

A,B

5.2-2



ZEO CE LIGHT

Figure 5.2-4 Metal-ceramic restorations under 365nm light (A, B,

C, D and E are other company’s products).
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Natural ZEO CE
tooth LIGHT

Figure 5.2-5 Fluorescence of a natural tooth and ZEO CE LIGHT.
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Table 5.2-2 Visual evaluation with the natural tooth in the

fluorescence characteristic

ZEQ CE
| —— uhr M B O T "
Producing country N =Ta=lg N =Ta=lg Japan Sermmany LS A Liechtenstein
P 9] X e X X X
Intenzity*® O ® O O O O
Change
acconpany ing non problem problem non non non
thickness
luminezcence
Dthers — — particle —= = —
gpota
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4.2.4

86~89 2001
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5.3

5.3.1

5.3.2

A,B

74

40

5.3-2

5.3-1

C,E

101

97

5.3-1

49



5.3-1

5.3-2
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Table 5.3-1 Products name and producing country of commercial

porcelains for tests used

Producine country | Japan JapaEn JapEn Ge rrmany LIS A Liechtenstein

Supplement ADDMATE  ADD-0M | Korrektur CORRECTION Korekturmasse
Repairing

T T T K LIGHT KM

TRAWSLUCENT | ACOMATE  ADD—0OM  Transpamazse ERJAMEL | Transps
CentineEname|

T—Glass To T-GLASS TC Clear N
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Table 5.3-2 Firing schedule of repairing and dentine/enamel

porcelain light (A, B, C, D and E are other company’s products)

ZEO CE

LIGHT A B t D F
Starting temp s
{00 450 G50 50
GO0 450
WaccUme on (6007 (68O (a00)
450
G
i o5
Temp rise rate 60 a5 50 e s
{°C A mind (352
Waccume off G70~G30 0 745
GEp 790~g30 L920~830) 540-~850 850 (7600 {3697
Eifine tarmp (300}  ggo~700 B20~9300 (9100 730 750
(C) (8330~340) (Ta0) (B70)
i i 0
Holding tirme 1 o 0 1
Crnin.) {05

#{ ) Dentine/Enamel
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Table 5.3-3 Composition and coefficient of thermal expansion of

noble metal for dental ceramics for tests used

Composition (%)
. T EBO~500% )
Products
ALl Pt Fd Ag Rests 2
Exeig gy
CILIMTESS &2 520 1.0 28.0 15.0 4.0 145
CILIMTESS 35 350 - 560 - 9.0 Ta:d
STATUS I - B05 - 275 12.0 145
1)
X MXP3HF
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Cu Ka

12
2)
784N
80kgf/cm?2 5.0x 6.5x 23.0mm
4.3-2
2 180
4.0x 5.0x 20.0mm + 0.025mm
TD5010S
5 /min 50
500 500
50 400
3)
SALD-2000A
4)
4.3-1
588N 60kgf/cm?
¢ 11.5 t 5.0mm
5.3-2
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890
2mm
@ 2.5, t1lmm
870 C 760
3um 1y m
10vol
5)
¢ 160 t 1.6mm
4.3-2
1
770 D 795
150 4

930

@ 11.5mm

D 780

#180 #2000

103

750

770 E

#180 #2000

S-3500N

A, B, D, E

B 880



0.1mg

JIST 6516
4vol% 16
6)
X R1X2000
7)
S m
60kgf/cm?2 ¢ 11.5, t 2.0mm
4.3-2 1
A, B, D, E
740 B 870 C 760 D 780
V-550
E*ab
8)
4_.3-3
3 35 52
3
1

104

0.1wt

588N



B 870 D 745 E 770
3
3 6
18
4.3.3
1)
5.3-3 X A
B, C, D, E
4.8 28.1 C,D
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Ol euciteiTetragonal .
. : Leucite,syn
@l cucite (Cuhic) (ort)
. O A
3 Pie 5 ZEO GE LIGHT Ou o 9, » 521
13 A
~ 7 0
0] o]
e 00 " B A A o 04 o | 120
‘B
g 5 C Qe 2 o oo & 11.0
e
= o D 80 G0 5| 48
i
5 E o . & & 108
15 20 25 30 35

28 / ° (CuKa)
Figure 5.3-3 X-ray patterns and leucite contents of repairing

porcelain powder (A, B, C, D and E are other company’s products).

2)
5.3_4 AlC’

D, E 500 50 400
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13.2x 10°* !

B X C, E
9.2
4 3
1)
0.6
3.8x 10°° -1
0.5x 107 1
2)
D E
1.0x 10°° -1 A C
1.0x 10°° -1 B 3.8x 10°° -1
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[] Repairing(After 1 firing) E Dentine/Enamel(After 4 firings)
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Figure 5.3-4 The coefficient of thermal expansion of
dentine/enamel and repairing porcelain (A, B, C, D and E are other

company’s products).
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5.3-5
0.3 300um C

10 2.3um B
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15y m 35um A,C,D,E
50 60p m B

140uym C 210y m A,D 250y m E 300p

5.3-6 SEM
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— —
)] o = N

Frequency / %
Y

0.1 1 10 100 1000
Particle size / fm

Figure 5.3-5 Particle size distribution of repairing porcelain (A, B,

C, D and E are other company’s products).
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A —
100 4 m 100 4 m

Figure 5.3-6 SEM micrographs of powder of repairing porcelain (A,

B, C, D and E are other company’s products).

4)
5.3-7,8 SEM 5.3-7

5.3-8
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20p m
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ZEQ GE LIGHT

- -
- -
- -

Figure 5.3-7 SEM micrographs of the polished interface repairing

and dentine/enamel porcelain (A, B, C, D and E are other

company’s products).
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ZEQ GE LIGHT

- -
- -
- -

Figure 5.3-8 SEM micrographs of the etched interface repairing

and dentine/enamel porcelain (A, B, C, D and E are other

company’s products).

5.3-9 4 A
0.03 A
0.113% JIS T 6516
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0.05

0113

I'\‘

0120

0.100

0.080

0.060

0.040

0.020 | 0019 0019

el

0.000 * ' '
ZEO CE A

LIGHT

Chemical solubility / wt% «#4—

Figure 5.3-9 Chemical solubility of repairing porcelain (A, B, C, D

and E are other company’s products).

6)
5.3_4 X SiOZ AI203, Kzo,

Na,O

A Sio,  AlLO,
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BaO

Sno
Zn0, Sr0, Zro0,
Sr0, Zr0,
Sh,0,
Sb,0,

3 Sh,0,
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3)

Zn0

NaSho,



Table 5.3-4 Composition of repairing porcelain (A, B, C, D and E

are other company’s products)

ZEQO GE
LIGHT A B G D E
Si0e .17 RR.0A f3.53 F3.47 f1.08 F9.7A
B | 202 12.78 8.%% 15.77 14.05 8.9 11.GA
K20 11.82 16.71 7.40 11.73 10.749 10.51
Naz( 10.34 .73 10.63 9.1 8.76 7.56
F 0.38 1.498 = 0.33 0.11 1.03
P.0g = = 0.01 0.0t 0.0z Traces
503 0.m 0.02 0.m 0.02 0.0z 0.02
H 0.03 0.03 0.0z 0.04 0.0z 0.02
Ml 0.37 0.02 0.6z 0.0¢ 4.3 -
Cal 1.41 0.81 1.74 0.30 2.35 1.43
TigzZ - - - - - 0.47
Fezls 0.01 0.03 0.08 0.04 0.07 0.02
Znld Traces = Traces - 0.07 4.05
srld Traces 0.17 0.0 0.04 Traces 1.493
Rh0 Traces Traces .01 0.10 Traces -
Y20z 0.05 0.19 = 0.0¢ - 0.05
Iri; 0.07 - 0.13 0.0¢ 0.0z 1.49
ah0; - - - - 0.76 -
Shzlz - = 0.04 0.78 - -
Bal - 10.03 - - - -
Phil = = Traces 0.0 = L
Cele 0.4r 0.97 z 0.46 0.20 z
Tha(lz 0.15 = = = Z.01 E
Li, B: Hon-ianalysis (wt %)
Traces:<0.01
7)
5.3-10
E 20
A, C E 25 B, E
40
CeO0, %)
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T

50.0
450
40.0
35.0
30.0
25.0
200
15.0
10.0

Color difference / AE#*ab

50

e R R

42 6

43.7

286

18.5

35.9

19.9

0.0

ZEQ GE
LIGHT

A

Figure 5.3-10 Yellowish discolorations by silver of repairing

porcelain (A, B, C, D and E are other company’s products).

8)

5.3-11
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6)

52
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ZEO CE LIGHT B D

(QUINTESS 35} {QUINTESS 52} (STATUS I}

Figure 5.3-11 Metal-ceramic restorations (B and D are other

company’s products).
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Table 5.3-5 Evaluation on tests of commercial repairing porcelain

FEQO CE
i | A | B || W I L i [ =
Producing country JapEn Japan Japan Se rmany 15 A Liechtenstein
GTE" O M * Fay O i
(dars x1o%0y (08 (1.4 (3.8) (1.0 0.7 (0.9)
Firing term:t“2 O O i i # O
CAT /70 (70~1100 (240~250) (80 {au)] {300 1200
Solubility™ O * i i O O
{Loss / wih) {00200 {01132 {001 &) {001 &) 00243 {001 &)
Interface = = = bubhles = =
“vellowish Discoloration ™ 1 3 B 4 2 4]
{21 Exal) {185} (2862 (42 F) {3R.9) 1992 {4373
Clinical examination = = Crack = Yellowish =

# DI 0EACZ0E X
A & Difference of the C.T.E of dentine/enamel and repairing porcelain
#2 ¥ 2500, AT: Difference of firing termp. of dertire/eramel and repairing porcelain
#3 =005 X
#4 1 Ranking

5.3.4

4.3-5
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B
3.8x 10°°
C
D
B, C
23
1)
Part 1
QDT 25(6)
2) 252

680 700

2001

42 48 2000

122

0.113wt

Sb203

26

1991



3)
4)
5)

6)

QDT 25(7)

Part 2

50 62

2000

244 247

387 388

123

2000-133619

1993

1979
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{3 0” A’ B

121

125

13.7~15.0



790 920

(84.1%)

125MPa

126

HV 485

(2.45%)



6.1 2001 6.1 2000
13 5
10  100Kg/
900
13 1
40 2.5
10
6.1 2001
2001
600
500 R 543
R -
— 300 ‘3‘{./.’273 221
200 214 244
100
0
5 6 7 8 9 10 11 12

2002

+ 3



6.1 2000
@ @
1 20] 1,202,807 0,966 | 1,212,773 | 201,162 | 531,389 | 732551 | 1,724,178
2 18] 1,789,869 4565 | 1,794,434 | 289,322 | 893,173 | 1,182,495 | 1,558,957
3 24] 1,333,295 2,159 | 1,335,454 | 352,986 | 556,201 | 909,187 | 1,504,398
4 7] 1,015,575 13,0421 1,028,617 | 153,338 0| 153,338 1,866,225
5 6] 778,295 6,301 | 784,596 | 115,763 0| 115,763 1,696,837
6 221 1,810,184 3,462 [ 1,813,646 | 243954 | 799,071 [ 1,034,025 1,708,234
7 6] 779,480 8,816 | 788,296 | 134,255 0| 134,255 1,716,159
8 4] 809,660 13,926 | 823586 | 109567 0| 109,567 | 1,560,490
9
10
11
10 I I 1 1 "1
107] 9,519,165 62,237 | 9,581,402 [ 1,600,347 | 2,779,834 [ 4,371,181 [13,335,478
13.375] 1,189,896 7,780 | 1,107,675 | 200,043 | 347,479 | 546,398 | 1,666,935
2,000,000
A A -
1,600,000 \.\ / \ —e—
1,200,000 /
800,000 \——A
400,000
O 1 1 1 1
1 2 4 5 6 7 8 9 10 11 12
—k—
1,200,000 -
——
~ 800,000 A A
/ \\\ //\\
400,000
O 1 1 1 1
9 10 11 12
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