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Table I. Classification of materials used in the study

Alloy

Gold Electroforming System
Porcelain
Measuring Device

Talladium Tilite® Ceramic alloy (Ni-Cr)
Degudent® H (Au-Pt)

GAMMAT® free

Vita omega 900 ( paste opaque porcelain )

Chroma Meter CR-200

o olaj 7lEE CIE L*a*b* AAAlE 4
b*e} 37Hx19] Wel £48 A&t
Aoz AMzL v BAHo] slsaiy
2 &gk A Alelet

B Afoae g9 Mz g gae Mzt
TA9 Az ojujgt gL vX|e Aol st
AAR o2 vlwsl| Eax &g 1 BHo e

WEE LY a",
AR 4 AF
a7 5Ho=Z

W, BRSARAE o83k CIEL'a™D" AAA 2
5728 e A9 M2 Aol S v ¥
At
I. H7RIZ o
1. SRR
2 AAE § Y 72§ ¥R PR8N

Gold electroforming system(GAMMAT® free,
Gramm Technik Co.Tiefebronn-Muhlhausen,
Germany)& o 8¢ F222 AHE 47 ALSEG

o), F2& YFE T AREH NAFE, 2 7}

T TFY FE2 AHESY AMEE T4 e
L ¥AFE .2 Talladium® tilite Ceramic

Alloy(Talladium Inc., New York, U.S.A), AZS%
o2& Fo] ¥4 Degudent® H(Degussa-H Is
AG., Germany)& 7t 2t AH&stl e &35 AJHE
A&str] e FHMA (Ecolyt SG 100, Gramm
Technik Co., Tiefebronn-Muhlhausen, Germany)

£ AHEEte] o] GESE AMEste AAstgich

(Table 1). 48} AHE4E =Al= Omega 900
opaque porcelain(Vita Co..M chen, Germany) )
= AMgstdon A2E AAH oz 23] 93
A& Chroma meter CR-200(Minolta Co.,Chuo-
ku.Osaka, Japan)< A3 tH(Fig. 1).
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Fig. 1. Chroma eter CR-200 used in this study
(Minolta Co, Chuo-ku, Osaka, Japan)
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(polyvinylsiloxane - GC Co., Japan) S14AE
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Fig. 2. Metal mold used in making wax pattern in
this study

Fig. 4. Duplicated stone model connected with
copper wire and painted with silver lacquer.
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2(Silver lacquer, Gramm Co., Tiefebronn-
Muhlhausen. Germany)& TE8t12, A1H 3 43|
A (Ecolyt SG 100, Gramm Co., Tiefebronn-
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Flg 3. Completed wax pattern befme it is cast

Fig. 5. Electrolyte and activator are added for
electroforming.

Muhlhausen, Germany) 40ml9t 2 Z2AFe] 24|
off wel A (Activator SG 100, Gramm
Co., Tiefebronn-Muhlhausen, Germany)& 3713
2 Gold electroforming system= o] &3] H7)F
% (electroforming) & A3 oH(Fig. 5).
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Fig. 6. Finished specimens- from left group 1,
group 2, group 3 in turn.
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Fig. 7. Digital caliper used for measuring the
thickness of opaque porcelain.

A7 AW DA T, Adei 7 2 e
Y 992 SHsje] AP ALY L2 RS T
s,

FEENR VR ER!
S ERFEEEEEE D ERE PED
Helglom, B 7t Az 2ol g ¥
1 4578 A o) A% 4

SAE 24431749

i Mz o
A 12 A
ol ok
ol 39

2 O
J—J

[\

_>‘.1_4J

;

i

S

10

40 &
t
-
o

ook 2O ORI 22 o

o2 o

mlo ol

2y

@,
9]
(e}
=l
-
g
o
=
5
=.
=
[o)e}
w
<
w2
[
@
o B
Nl
.,
019
o
o>
)
=i
o
o
o

gold bonder® =33 &
3a &g L

s

=
H =X ¥ Ageia,

12 2 221 &3 AldlE
w51, 37 (pure gold)oll A 7H

. 1% (base metal)e] 713
=7 Jelgton,



]
90
g agroupl
© (base metal)
> & group2
:, (high gold)
agroup3
(GES)
first second third fouth
step of measurement
Fig. 8. Coniparison of L* value of each measurement
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Fig. 9. Comparison of a* value of each measurement,
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Table 1. Comparison of mean value of L*, a*, b* in each steps

step of color

measurement group L’ a’ b’
first color 1 48.54 0.40 3.82
measurement 2 51.99 —* . 2.23 —* . 7.75 —7 .
(finished) 3 59.35 * 5.17 * 27.70 *
second color 1 48.54 0.40 3.82
measurement, 2 4852 —* , 2.63 —" , 781 — * .
(pre—conditioned) 3 72.70 * 6.80 * 39.7 *
third color 1 76.51 1.68 17.11
measurement 2 76.40 2.35 —"|* 16.85
(0.08mm opaque porcelain) 3 76.18 273 — 1721
fourth color 1 76.776 3.51 17.64
measurement 2 76.90 2.71 —* |* 17.65
(0.15mm opaque porcelain) 3 76.68 274 1 1760
-* 1 significantly different ( P € 0.05)
Table II. Comparison of 4E value between third E AR E 32} AT 43 233k 4R $
and fourth measurement 22 v wstgtHTable 3).
group 4E Ml mA e 3204 71 e 312 ehite,
1 1.92
: B PN
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ABE A% A A e,

424 57 Nl a"@tell A 1827 % 13, 37
oA fo)A7k A28, YAl 2E FReIME f
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7k 7V ot Aol AE 1AL, 43 57 Al
£ 120] H2A} 712 57 ERTHTable 2).
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SE=A4LY+ (427 +(207)

(4dL*=L*1-L*,
e Tl

da*=a*1-a*2, db*=b*1-b*)=
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ABSTRACT

SPECTROPHOTOMETRIC ANALYSIS OF THE INFLUENCE OF
METAL SUBSTRATE ON THE COLOR OF CERAMIC

Su-Ok Lee, D.M.D., Yi-Hyung Woo, D.M.D., M.S.D., Ph.D,,
Dae-Gyun Choi, D.M.D., D.D.Sc., Keung-Rok Kwon, D.M.D., M.S.D., Ph.D.

Department of Prosthodontics, Division of Dentistry, Graduate School, Kyung Hee Untversity

Statement of problem

Metal-ceramic restorations have been used extensively by dental clinicians for nearly 40 years.
Strength an functional ability of metal-ceramic restorations are proved to be satisfying, However
esthetics and biocompatibility of metal alloy which is used in metal-ceramic restoration is not ide-
al. Using pure gold as an alternative, have advantage of esthetics, biocompatibility over conventional
metal alloy. But there had been little article which studied on the color effect of pure gold on final
porcelain color.

Purpose

The purpose of this study was to spectrophotometrically evaluate the difference between color
of metal alloy(Au-Pt, Ni-Cr) and pure gold, during color masking procedure with opaque
porcelain and to analyze the differences.

Material and Methods

Three types of metal - base metal(Ni-Cr), high gold alloy(Au-Pt), pure gold(GES) - specimen
were fabricated lcm in diameter. Four steps were established - after finishing , after pre-codi-
tioning, after application of first opaque porcelain(0.08mm in thickness), after application of sec-
ond opaque porcelain(0.15mm in thickness)- and tested color with spectrophotometer every each
steps and analyzed with CIEL*a*b* color order system. One-Way ANOVA test was used to find
out if there were significant differences between groups tested and Shaffe multiple comparison was
used to identify where the differences were.

Results

1. After finishing and pre-conditioning, pure gold(GES) group showed most high values in L*,a* b*.

2. After application of first opaque porcelain(0.08mm in thickness), after appllication of second
opaque porcelain(0.15mm in thickness), pure gold(GES) group showed the least difference
in L*,a*,b* values and the lowest AE value(AE=0.63).
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3. After application of first opaque porcelain and after application of second opaque porcelain
differences that were significant (P { 0.05) between groups were found only in a* values.

4. Base metal alloy group showed the lowest a* value in test after application of first opaque porce-
lain and the highest value in test after application of first opaque porcelain

Conclusion

Pure gold group and high gold group showed higher a* values than base metal group when test-
ed after 0.08mm thickness of opaque porcelain was applied and pure gold group showed much sim-
ilar L* a* b* values between 0.08mm thickness and 0.15mm thickness of opaque porcelain. This
meant that pure gold was more easily masked by opaque porcelain than the other two groups.

Key words : Electroforming, Galvanoforming, Spectrophotometer, Color, Porcelain
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