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® (Shofu Inc., Japan), VMK 95® (Vita Zahnfabrik,
Germany), CERAMCO 1® (Ceramco Inc., US.A))
ko] AMekydel viws} glazing® non-glazing,
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(1) =4
1) Vintage® (Shofu Inc., Japan)
2) VMK 95® (Vita Zahnfabrik, Germany)
3) CERAMCO 1°® (Ceramco Inc., U.S.A))
: Shade Al =4 #%& A3t (Fig. 1).

(2) A
1) 95% ethanols &vll 23} methylene blue &
&9

2) 7T

¢ ADA specification No. 6991 w2}x] ¢ 28l
o= o] g



(3) Spectrophotometer(Model Te-6FX, Denshoku
Co., Japan) (Fig. 2).

EAATE GAF ARgSHE 437l X Y,
Z e e] CHYEE ARt E T 4872 3mm%A
t}h 3AFAE FE o2 WIPANAN AFEHE &
A Az AEQA LY a*, b*k & 4E*E Tt

4E*(color change) =((4L*)*+(4a*)*+(4b*)*)
AL =Li-Lo Lai=A2l%¢] 3 Lo=Az|9 %
da*=ar-a0 a1= AFFY G a=AHIAY F&
4b*=bi-bo bi=H ¥ g bo=A2] ] &

(4) Thermocycling machine(Typek 178, Japan)
(5) Green stone bur
(6) Sandpaper : Grit 240, 300, 420, 600

2. MEdY

(L)A1HA =

Az AxgE 2 AT £33 FA
20mm, Z°| 2mme| S4F% (Fig. 3. 4)& &3t
o 7t =AE 3270, & 96N AlH & A =3|ALe] 2]
Al 2 2 F 2432 green stone bur®t sandpaper
g Abgsted 72U FHE it

2) = Ao A&

A AHF 40 1,200°F oM 60°F/&2 o $E2
L750F7HA =8 & SA1ZF Ago] ohd Al
218 1 228 A 8ke H 2 self-glazing
319 L Y] 4871 non—glazing AEE Fich.

Glazing, non-glazing A/ & Ztz} Ay 1ol

SA AjHe] 1/24) 30% A o2 1,5008] m 3
4= Al#A thermocyclingS A3 §3} A3 8}] &
T2 2 Yrth 95% ethanol £ methylene
blue ¥3}&d& THE0] 2 AJH 1/28 FAsta
Yoz 1/22 distilled waters] 24x17F B¢ 29 F
At} (Table 1, 2) (Fig. 5, 6).
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Co., Japan) 2 ZqAZo] Mg A3l 4EGS
TRt (Fig. 7).
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Fig. 3. ADA Specification No. 69
metal mold for porcelain spec-
imen.

Table 1. Classification of experimental groups according to surface treatment

Group Surface Treatment

I Non-glazing + non-thermocycling + distilled water
II Non-glazing+non-thermocycling + methylene blue
I Non-glazing +thermocycling + distilled water

v Non-glazing + thermocycling +methylene blue

\Y Glazing +non-thermocycling + distilled water

VI Glazing+ non-thermocycling + methylene blue

VII Glazing+thermocycling + distilled water

VIII Glazing+thermocycling + methylene blue




Table 2. Classification of experimental specimens according to porcelain materials, glazing, thermocy-

cling and stain.

Vintage® VMK 95®  CERAMCOII®  Subtotal
Distilled
Non-therm water N=4 N=4 N=4 N=12
li Methyl
Nom- ocycing eblzeene N=4 N=4 N=4 N=12
glazing Distilled B _ _ _
Thermocycl water N=4 N=4 N=4 N=12
i Methyl
e e N=4 N=4 N=4 N=12
Distilled
Non-therm water N=4 N=4 N=4 N=12
i Methyl
ocyeiing e N=4 N=4 N=4 N=12
Distilled
Thermocycl water N=4 N=4 N=4 N=12
i Methyl
ne e N=4 N=4 N=4 N=12
Total N=96
A Z4E Qe FE F45S 1 93 AN AEE BAFn UeA Foid e 108

23S 3% ¥F WA (standard white reflector
plate)S background® A&ty EFE% & st
71719] dHZAH} B2z o] TS AH| J3t
L R R AR o kol e A A sl g v
o] AR 47 334 A2 THE 389 E 245l
L*a* b*E T3t 4E*3tE ALtatch

3. 8AIXz|

2 =79 EAAZE SPSS V5.02 for Win
(SPSS Inc., U.S.A)< AH83te] ANOVA test,
one-way ANOVA test 2 multiple range test®} inde~
pendent t-test® ©]&3t 95% FAFToE HF
A,

. Algzn
1. AgIof| e B JE*uS ofalietzct

Non-glazing@% methylene blueo] &< 11
T A HF 4E*E 7.80019 1 VT = 7612
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A THTable 3).
2. Mol SR

glazing, thermocycling, stain®] W ANOVA test
9] AFE Table 49 2,

3. £Xe| ZFof e At

A 77t 4E*3k2] one-way ANOVA test9}
Duncan’ s multiple range testd3 Ex]2] 277t
A48 A AolE HolA GFsta, MFPAEY &
M+ VMK 95%(2.1634), Vintage®(2.5578), CER-
AMCO TI1%(2.8375)9] &2 7HAstth(Table
5).

4. Glazingoi 2 Zz}
Glazing®ll W& 4E*%e) independent t-test 2

3} glazingAlol 9P o] FHHE 25 AR
#9% Aol g



Table 3. Results for 4E* according to experimental groups

Group Vintage® VMK 95% CERAMCO I1®
047 0.58 0.88
0.89 0.60 0.75
I 0.68 0.69 0.89
0.85 0.58 0.79
6.44 7.32 6.88
9.88 6.66 9.77
I 779 6.71 8.03
8.76 5.34 9.98
0.91 0.66 0.71
0.87 0.75 1.21
m 0.78 0.61 1.11
0.75 0.87 1,22
7.23 6.45 9.56
6.76 8.03 8.22
v 7.84 5.58 7.98
7.95 6.33 9.35
0.64 0.58 0.89
0.75 0.66 0.91
v 0.72 0.57 0.90
0.87 0.69 1.10
0.91 0.66 0.71
0.87 0.75 1.21
VI 0.78 0.61 1.11
0.75 0.87 1,22
0.66 0.67 0.88
0.68 0.75 0.64
Vi 0.48 0.77 0.69
0.82 0.83 0.79
0.81 0.68 0.88
0.85 053 0.81
Vil 0.77 0.66 0.92
0.61 0.58 0.88
(Table 6)(p<0.05). 6. Stainoll CHaH 21},
5. Thermocyclingoil ©& Z o} Stainell W& 4E*#9] independent t-test A%
methylene bluedllA| 2} 4E*3ke] distilled waterel
Thermocyclinged #o] W& 4E*39] indepen- A B fo A A ekt
dent t-test 23} thermocycling A& A<k Aol (Table 8)(p<0.05).

2943FS xRt} thermocylingA] o] 4414
Aol oy on fFe]g Zol= I1tH(Table 7).
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Table 4. Results of ANOVA test for 4E* according to ceramic, glaze, thermocycling, stain.

Sourceofvariation Sumof Mean Sig
Squares DF Square F of F
Main Effects 595.585 5 119.117 379.167 - .000
Ceramic 7.346 2 3.673 11.692 .000
Glaze 301.502 1 301.502 959.726 .000
Stain 286.454 1 286.454 911.825 .000
Thermo .283 1 .283 .900 .346
2-Way Interactions 296.677 9 32.964 104.930 .000
Ceramic Glaze 3.967 2 1.984 6.314 .003
Ceramic Stain 4.586 2 2.293 7.299 .001
Ceramic Thermo .948 2 474 1.510 228
Glaze  Stain 286.731 1 286.731 912.705 .000
Glaze  Thermo 178 1 178 .566 454
Stain  Thermo .268 1 .268 .852 .359
3-Way Interactions 6.029 7 .861 2.742 .014
Ceramic Glaze Stain 3.927 2 1.964 6.251 .003
Ceramic Glaze Thermo 910 2 -.455 1.448 .242
Ceramic Stain Thermo ST 2 .389 1.237 .296
Glaze Stain Thermo 415 1 415 1.320 .254
Explained 899.291 23 39.100 124.460 .000
Residual 22.619 72 .314
Total 921.910 95 .9704

Table 5. Results of one-way ANOVA test for 4E* according to variable ceramics

Source DF Sumof Mean FRatio Fprob
Squares Squares
BetweenGroup 2 7.3463 3.6731 3735 .6893
WithinGroup 93 914.5636 9.8340
Total 95 921.9099
Table 6. Mean and standard deviation and results Table 7. Mean and standard deviation and results
of independent t-test for 4E* according of independent t-test for 4E* according
to glazing. to thermocycling
Glaze Non-glaze  p Value Non-thermocycling  Thermocycing  p Value
4E  0.75+0.13 4.2943.63 .000 4E 3.02+2.47 3.24+2.57 .866

Table 8. Mean and standard deviation and results
of independent t-test for 4E* according
to stain

Methylene blue  Distilled water p Value

4E 4.25+367 0.79+0.15  .000
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Fig. 1. Prepared 3 porcelain powders. . Fig. 2. Photography of the spectrophotometer.

4 :
Fig. 4. Photography of metal mold.

Glazing group

Fig. 6. Prepared glazing porcelain samples. Fig. 7. Photography of the spectrophotometric eval-
uating sample.
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ABSTRACT

A STUDY ON THE COLOR STABILITY OF PORCELAIN
FOR PORCELAIN FUSED TO METAL CROWN

So-Young Ryu, Ju-Hwan Lim, In-Ho Cho

Department of Prosthodontics, College of Dentistry, Dankook University

Dental porcelain should have adequate strength and similar esthetics as natural teeth.
Recently esthetics has become a high priority in clinical dentistry. Thus the evaluation of color
stability of dental porcelain has become an important part in dental research.

The purpose of this study was to evaluate the difference in color stability of 3 types of porce~
lain(Vintage, VMK 95, CERAMCO II).

The porcelain were divided into groups by 2 types of treatment(glazing or non-glazing and ther-
mocycling or non-thermocycling). The porcelain were dyed with methylene blue and distilled water,
and then the color stability was evaluated with a spectrophotometer.

The results were as follows:
1. The color change of porcelain increased in the order of VMK 95, Vintage, CERAMCO II. But
there was no significant difference.
2. The color change decreased in the glazing group compared to the non-glazing group(p<0.05).
3. The color change increased after thermocycling But there was no significant difference.
4. The color change according to dye method was significantly larger with methylene blue copared
to distilled water(p<0.05).

Key words : Color stability, Thermocycling, Spectrophotometer, Glazing
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