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1. AlEX
FaAlHe] 9 7] #lske] 26 gauge
sheet wax 5 8 x 8™™ 2] Aulg o7 247 wuhEo]
4] 10 gauge round wax2 FYA L AxE F, 3}
ring ol 1244 AFoNE o] FAZA FEA o]
s =% 3tgick wiEAE Dentsplyrte]  Biovest %
Aga A Az Ao AR maketed i, 4%
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W EAE AAGG F, 24 FzAH F7H 0] 0.3™,
az7h 8 x 8™ e FFAHE 2478 A A5ich
24709 2A#HZ 124E Aluminum Oxide disk$} A-
luminum Oxide Point& t}E-2 % 50# AluminumOxide

H-ut2 Paashe air eraser & ©]|-23}o] blasting g %
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233 A2 FH5 SolA 1087 AHsn A
Z3) o] A A2 DegassingS gom, oz 12
el FgAHe 2995 Carborundum diske}  S-
tone point 2 o5& F Fx A %2 (finger con-
tamination) 2 53] 2]z} (Table I

Table 1. The alloy and liquid used in each group.

Figure 1. Specimen mold for porcelain build-up

m
Az A z35Ae Firing cycleo] wa}
sl eh® (Table 2) (Figure 2)

Table 2. Ceramco Vacuum Porcelains Firing Cycles.

.of No.
Grouwp Alloy Liquid °-° o- of the
specimen observed resion
1 Al L1 4 24
2 Al L2 4 24
3 Al L3 4 24
4 A2 L1 4 24
5 A2 L2 4 24
6 A2 L3 4 24
24 144

* Al ; Treated alloy
A2; Contaminated alloy
L1;Ceramco Sta-Wet liquid
L2; Distilled water
L3; Tap water

Group 1; Control group
Group 2-6; Test group

Procedure Paint-O-pake Gingival Incisal
Dry Out 1200°F/649°C 1200°F/649°C
Insertion at 1200°F/649°C 1200°F/649°C
Set Vacuum Pressure  26"-29"Hg 26"-29"Hg

660-736mmHg  660-736mmHg
Set Heating Rate 90°-100°F/min  900-100°F/min

50°- 55°C/min 50°- 55°C/min

1200°F-1700°F 1200°F-1700°F
650°C - 927°C 650°C - 927°C

1700°F-1860°F 1775°F-1800°F
993°F -1015°F 968°C - 982°C

Bench Cool

Fire Under Vac. from

Release Vacuum at

Cooling Bench Cool
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Figure 2. Cross-sectional views of the specimen

mold and the specimen
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24742 A Holl4l 3 144 %95 Olympust Pho-
tomicroscope(x 200) (Figure 5) 8 Apal &g
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(No/mm?) & Al4bstget’” 7128 (%) o A2
Semmelman®] 34}, 71Z4(%)=100-N-z-R* 0|
Rake 712479 1/2 3%, N& 71 E4 (No/mm?) |
= oaletol Aot Figure 4. Specimen Polisher




1. Group ¢
(Table 3,4,5):

Table 3. The porosities by groups (%)

Group Mean S.D. C.V.
1 2.23 0.67 30.10
2 241 0.48 25.02
3 5.36 1.36 25.46
4 4.88 3.77 73.19
5 3.46 1.10 31.77
6 7.83 3.15 40.16

Table 4, The diameters of the pore by groups (mm)

_—

Group Mean S.D. C.V.
1 0.013 0.004 26.18
2 0.017 0.004 23.14
3 0.020 0.005 22.52
4 0.018 0.004 22.89
5 0.014 0.003 20.54
6 0.025 0.007 27.20

Table 5. The numbers of the pores by groups

(No./mm?)
Group Mean S.D. C.V.
1 219 26 11.82
2 195 45 23.24
3 253 55 21.64
4 340 61 17.96
5 348 73 20.92
6 273 66 24.26

Table 39 7|Zglde, HzTd 1T
%oldl vld) ¥ fAo] mEF 9<dd
7.83% 24 ok 3.5uivt Frlslg T, A
%2 AR LN FHF 7Yl Aol =g A
9t Table4 o 7] Z2 o4&, HZF2 0.013™"
el wls A 67 0.025™ 24 k2w F
I A 5L 0.014™2A 22 FASA e
vl Table 59 7|E4o)4= A 270 195702
fzFecd o] ZHgdor A 5ol 3484 oF 1.8

W Frlste] AulAE B A6 L o FFol ¥
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2. Group ¥ TXi&0f WE 7|28 (%)2 H|m.
(Table 6) :

Table 6. The porosities in porcelain layers by

groups (%)
Group Layer Mean S.D. C.V.

E. 1.07 0.49 46.07

1 D. 0.93 0.44 47.21
Op. 4.60 1.71 37.29

E. 0.90 0.21 23.27

2 D. 115 0.38 32.83
Op. 5.18 1.35 26.01

E. 2.00 0.89 44 .45

3 D. 2,37 145 61.09
Op. 11.07 3.03 25.93

E. 1.43 0.45 32.13

4 D. 0.91 0.16 16.97
Op-. 12.29 10.64 86.53

E. 1.18 0.32 27.13

5 D. 1.10 0.55 50.17
Op. 8.10 3.8 39.28

E. 2.90 1.52 52.27

6 D. 1.71 0.54 31.50
Op. 18.89 9.67 51.20

* E : Enamel porcelain layer
D : Dentin porcelain layer
Op : Opaque porcelain layer
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3. Group ¥ TXiS0f M 7|ZEH
(Table 7) :
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Group 13 Group 2oj|4] ¥a}a Al g a2 5} Alo}
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A Ao 71ZA7ALe ok 0.01™o]}, 2c3go
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Table 7. The diameters of the pores is porcelain layers
by groups (mm)

Group Layer Mean S.D. C.V.

E. 0.016 0.022 135.80

1 D. 0.008 0.003 32.89
Op. 0.026 0.009 33.82

E. 0.009 0.003 32.68

2 D. 0.012 0.006 48.52
Op. 0.029 0.009 29.90

E. 0.013 0.006 50.44

3 D. 0.012 0.005 43.18
Op. 0.035 0.008 23.70

E. 0.011 0.003 28.94

4 D. 0.008 0.004 43.82
Op. 0.036 0.012 32.71

E. 0010 0.003 26.09

5 D. 0.009 0.002 25.68
Op. 0.032 0.010 45.45

E. 0.016 0.011 70.51

6 D. 0.012 0.005 43.97
Op. 0.048 0.021 44.21

€ AF£3F Group 304+ < 1.39) Az G-
roup 4,5,60]4& Group 1,2,30] v &%
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Table 8. The numbers of the pores in porcelain layers

by groups (No./mm?)
Group Layer Mean S.D. C.V.

E. 199 55 27.81

1 D. 214 84 39.38
Op. 248 48 19.52

E. 185 82 44,37

2 D. 175 64 36.37
Op. 226 54 23.77

E. 200 72 36.01

3 D. 214 62 29.15
Op. 344 99 28.85

E. 284 95 33.44

4 D. 271 82 30.19
Op. 466 116 24.81

E. 195 55 27.95

5 D. 236 91 38.52
Op. 612 132 21.52

E. 212 88 41.77

6 D. 212 71 33.74
Op. 396 174 44.05

5. 71Z 80l thall F-testoll 2i5t RolAo| vlw
(Table 9) :

S, 3 2 =AF e TR wHet sz E
of A fole Ape ¢ gom, =AFH S,

Table 9. The comparison of the significance by
F-test for the porosities

F value P value «=0.05

between liquids 14.0 0.0001 S.
between alloys 11.7 0.0008 S.
between porcelain layers 90.9  0.0001 S.
liquid * alloy 0.7 04910 .

liquid * porcelain layer 6.2 0.0001 S.
alloy* porcelain layer 10.3 0.0001 S.
liquid * alloy * porcelain 0.7 0.5788 .

layer

# : Interaction 8. : Sjgnificance

6. ZIEZX Aol thsl F-testol] 2|5 fojale) v
1l (Table 10) :

AZA A hall, SNF EAE] FFol weba
P=0.00092} P=0.0001Z4] 'n‘-4-4 a7} )
i, Lol Tagzaele) Az Aol o5 7o
24308+ P=0.3542

N e
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Rl

L=
—_

2,
iﬂ-&
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Table 10. The comparison of the significance by
F-test for the diameters of the pore

F value Pvalue «=0.05
between liquids 74  0.0009 S.
between alloys 0.9 0.3514 .
between porcelain layers 77.2  0.0001 S.
liquid * alloy 2.1 0.1332 .
liquid * porcelain layer 1.4  0.2397 .
liquid  alloy * porcelain 18 0,1327 .

layer

* : Interaction S : Significance

7. 71Z40f CfsH F-testo] 2

[t (=1
(Table 11):
Ao oM, $FH EAZ FHol we
Table 11. The comparison of the significance by
F-test for the numbers of the pores
F value Pvalue «=0.05

between liquids 04 0.6441

between alloys 425 0.0001

between porcelain layers 541  0.0001 .
liquid * alloy 7.1 0.0012 S.
liquid * porcelain layer 1.9 0.1182

alloy * porcelain layer 16.2  0.0001 S.
liquid * alloy * porcelain 4.1  0.0036 S.

layer

¥ : Interaction S : Significance
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ABSTRACT

AN EXPERIMENTAL STUDY ON THE PORCELAIN
POROCITY EXERTED BY THE CONTAMINATION OF THE
CERAMO-METAL ALLOY AND LIQUID

Young Chan Jeun.,, D.D.S., Ho Yong Lee.D.D.S., M.S.D., Php.

Department of Dental Science, School, Yonsei University

This study was undertaken to observe the porcelain porosity exerted by the contamination
of the alloy and liguid. The alloy used in this study was Jelstar; liquids were Ceramco Sta-Wet
liquid, distilled water and tap water; and Ceramco vacuum porcelain powder was used.

The measurements with photomicroscope (x200, Olympus) were made on the porosity, the
diameter (mm) of the pores and the numbers of the pores (No/mm?)

The results of this study were obtained as follows:

1. In the porosity,the opaque layer contained over 70% of the total porosity, and the porosity
was increased about twice in every porcelain layer by the tap water,

2. The contamination of the alloy and liquid caused porosity to increase markedly at the in-
terface of the metal-porcelain.

3. The diameter of the pores were increased about 1.5 times larger by the contaimination of the
liquid, and only a slight increase in the opaque layer due to the contamination of the alloy.

4. In the numbers of the pores, there were significant differences according to the contamination
of the alloy and the porcelain layer. And the contamination of the liquid caused significant
differences only in the opaque layer.



Figure 7. The unit length equals 0.0Imm,
Magnificationx 200.

Figure 8-a. The enamel porcelain layer of Figure 9-a. The enamel porcelain layer of
the group 1. the group 2.

Figure 8-b. The dentin porcelain layer of Figure 9-b. The dentin porcelain layer of

the group 1. the group 2.

Figure 8-c. The opaque porcelain layer of Figure 9-c. The opaque porcelain layer of

the group 1. the group 2.



Figure 10-a. The enamel porcelain layer of
the group 3.
\\;;{_

Figure 11-a. The enamel porcelain layer of

the group 4.

Figure 10-b. The dentin porcelain layer of Figure 11-b. The dentin porcelain layer of
the group 3. the group 4.

Figure 10-c. The opaque porcelain layer of Figure 11-c. The opaque porclain layer of

the group 3. the group 4.



Fgure 12-a. The enamel porcelain layer of - Figure 13-a. The enamel porcelain layer of

the group 5. the group 6.

Figur 12-b.  The dentin porcelain layer of Figure 13-b. The dentin porcelain layer of

the group 5. the group 6.

Figure 12-c. The opaque porcelain layer of Figure 13-c. The opaque porcelain layer of

the group 5. the group 6.



