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Veneered—Porcelain Depending on the Types of
Gold—Alloy
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ABSTRACT

Comparison of the Bond—Strength of
Veneered—Porcelain Depending
on the Types of Gold—Alloy

Lee, Kwang-Hoon

Advisor @ Prof. Kim, Hee-Jung D.D.S., M.S.D., Ph.D.
Department of Dentistry

Graduate School of Chosun University

Purpose: In this study, we evaluate the bond-strength between a
few metal ceramic-alloys and veneered-porcelain and find if the
bond strength of metal-ceramic alloy with lower gold content

than the presently used gold alloy is high enough.

Material and Methods: For this study, after plasticizing porcelain
only for gold alloy, metal specimen was fabricated using Ni-Cr
alloy and gold alloy with different gold content. 3-point flexural

test were performed to measure their bond-strength.

Results: The bonding strength of Group 1 to porcelain was 40.62
+3.32MPa, which was the highest (p<{.05). In sequence of
decreasing value, Group 2(75%) was 37.47+1.57MPa, Group 3
(52%) 35.85+1.48MPa, Group 4 (51.5%) 35.04+1.34MPa, Group 5
(32%) 33.17+1.62MPa, Group 6 (10%) 30.75+1.21MPa. Bonding
strength of Group 3 and Group 4 to porcelain did not show

statistically significant difference with comparison to that of

_iv_



Group b5(Duncan’'s test, P).05), while there is a significant
difference between that of Group 2, Group 3 and Group 4 and
that of group 6(Duncan’s test, P<.05). The bonding strength
between gold alloy and porcelain increased according to the
content of gold. In all experimental groups showed higher value
than 25 MPa, which is the least value recommended by ISO 9693.

Conclusion: In all groups, bonding strength was higher than
25MPa, which is the least value of IS09693. Therefore it is
considered that metal gold alloy with low gold content is

clinically usable.

Keywords: Porcelain fused to metal crown, Bond strength, Gold

alloy
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Aol AHH a2 UA-=E3E 75%, 52.5%. 51.5%, 32%. 10%

5 ke dEsE 2 el AR o ®eF Ast(Table 1), YA-

o] AbgE it aEl3, T5% F¥ES V-Classic®(Cendres+Métaux SA,
Biel/Bienne, Switzerland), 52.5% &&a& V-Delta® Special(Cendres+
Métaux SA, Biel/Bienne, Switzerland), 51.5% &33& V-Delta®
SF(Cendres+Métaux SA, Biel/Bienne, Switzerland), 32% J35<
Esteticor Implant®32 (Cendres+Métaux SA, Biel/Bienne, Switzerland),
10% 35> P10(Shinhung, Seoul, Korea) &3 =A% a=Z+= Ceramco
0 (Ceramco Inc., Long Island, N.Y., USA) & ARgsldct, 72+ 7ko] g4
-Al2he FFS AN E Group 1~62 EH3tgc).

Table 1. Metal-Ceramic alloys used for this study

Rexillium III ~ V-Classic®  V-Delta® V-Delta® Esteticor P10

Special SF Implant®32
Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
Composition Ni 76 Au b Au 525 Au 51.5 Pd 40.85 Pd 56
(weight%) Cr 14 Pd 19 Pd 25.5 Pd 38.4 Au 32 Au 10
Mo 6 Ir, Ru, Ag IrRuAg17 Ru In85 Agld Ag 22
Al 25 1 Cu Inl Galh Sn b Etc 12
Be 1.9 Cu, In 2 Sn 3.5 In3
Sn 2 7n Ru 0.15
Zn
Yield Strength
(MPa) 800 560 555 550 555 540.2
Modulus of
Elasticity(GPa) 218.65 124 120 119 125 109
Elongation(%) 15 15 11 20 17 3.3
Density(g/cm3) 1.7 16.1 144 145 131 11.93




2. =5 AE A

34 %1/‘]3“’* Al 4 L2
LA H o] Afo] == 27 x 5!
gt =719 plasticHs o]galddct. 5/ @ES QxkdA wWEA (GC
FujivestIl, GC Belgium n.v. Leuven, Belgium)& #&3lw JA-=353
& AFEste] AlF:ARe] K Aol wie} 43k FRsvh ] 25709 EEe
AzAd SR Adelzks 7 WSR2 sk d4kdAl WEA] (Rematitan
Plus, Dentaurum, Pforzheim, Germany)® wj&3lx & Fo2 Fx3}
AEd, FxE electric arcE dYo = 3= 718H/E13 wAle] A8F%x7)
(Rematitan Autocast, Dentaurum Inc., Germany)& A}&3le] of=23
alofl A Aldgsteict. 30709 RE S5 WAk ARRIE S sl FERA W

Z9l4S AHuhgl F2AAS 15096937 7240 2A 25 x 3 x 0.5 mm =
717} H| =2 7134 carbide bure} SiC paper® FA3ty EAa)/|HE vt

slgd e 250 um alumina oxide® 3 bare ¢ oz EAE F 2S&ulAlF

FEAIAE] FdHel Fig. 13 #Z¢] 8 x 3 x 1 mm Z7]¢] =A5S A3}
7] #13te], AlFAbe] A Ao wel Group 1(UA-ZE) A|H 72 degassing
S Alegstar, WAl 79 Al degassing A2 AR ko 7h7te
A8 Z3A (bonding agent)E =X, 7dsldrt 2 g E5FY =AA
23], oA majaAd 23] 2] glazing £2AS dSch Aleld A Tx)é

-4

¢

FAelt $3Y FEES AHEsle] BAlh FUT FAE o) F,
£ =
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Fig. 1.

T mm).

Scheme of the 3-point flexure test (the dimension of the test
configuration are given by lc

8 mm, dm

0.5 mm, dc =

4. 33 =IAE

T} FEo At w
Corp., England)el =A1-&
Al7]aL, AlHe

1871 (Model 4301, Instron
AA ] (20 mm ZHA)Abell ]
ool 1.5+0.5 mm/mln -4 cross head speed® 3%

7kete] 3- =418 AldEkick(Fig. 1)

A oA $1Fo] A3 2has

A wE=7h dofut 7]
= AAH S S, o 3A]dl vk
A7t AAksEA
S =Kk F (N/mm
A7 Fe SAHE stsxolH, ke AlHe vAdAIFe} Tl wel ZA ==
Aol B Ad s et

Zy o 7ke] At o)A Sl AbelE
Duncan’'s multiple range test

o}m7] 9lske] ANOVA #4131}
& Akt



6. 24 3

Zr o] =2 A EE Group 1°] 40.62+3.32 MPa, Group 27}
37.47+1.57TMPa, Group 37} 35.85+1.48 MPa, Group 47} 35.04
1.34 MPa, Group 57} 33.17+1.62 MPa, Group 67} 30.75+1.21 MPa

grh(Table 2). Group 19 =A Adtes 7P =2 2 eE Rye

Group 6°] 7F¢ AL A= s Bt 2t #5731 mAld == SA5)
Aoz feolde] gle Aoz EAF 3tk (Anova, PC0.05). A HES 218

Duncan’s multiple range test& A3¥3}31 o™, 1 A= Table 29} 73k
t}. Group 2, Group 3, Ggoup 49 =A ZA37}t=+ Group 69} EAEH
22 fo48 RF2 32 (Duncan’s test, P{.05), Group 3%} Group
4= Group 5 ¢ H|asle] EAFAHoR f24o] ¢ladth(Duncan's test,
P>.05). =& T A AAErE ISO 969394 AAstE #Hazx (25
MPa) Xt} #& 25 vebliglch.

Table 2. Mean values of 3-point flexure test results and Duncan’s
multiple range test letter codes for groups (Unit : MPa)

Group N Mean + SD Duncan’s grouping

Group 1 5 40.62+ 3.32 A

Group 2 5 37.47+ 1.57 A B

Group 3 5 35.85+ 1.48 B C

Group 4 5 35.04+ 1.34 B C

Group 5 5 33.17+ 1.62 C D

Group 6 5 30.75+ 1.21 D

Total 30 35.48+ 3.58
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FAACE Fogt Aol7} Slvkel & 4 ok e FoAS HSS
A138E DuncantS A3}t Group 13 Group 3, Group 4, Group 5,
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