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Abstract

The effect of the gold based bonding agents on the bond
between Ni-Cr alloys and ceramic restorations

Jung-Hwan Lee - Kyu-Ji Joo
Dept. of Dental Lab. Technology, Gwang-Ju Health College

The success of a porcelain fused to metal (PFM) restoration depends upon the quality of the
porcelain-metal bond. The adhesion between metal substructure and dental porcelain is related to

the diffusion of oxygen to the reaction layer formed on cast-metal surface during firing.

The purposed of this investigation was to study the effects of gold based bonding agent on Ni-Cr
alloy-ceramic adhesion between porcelain matrix, gold based bonding agent and metal substructure
interface. gold based bonding agent have been applied as an intermediate layer between a metal
substructure and a ceramic coating. gold based bonding agent(Aurofiim NP, Metalor, Swiss) was
applied on Ni-Cr alloy surface by four method. Surfaces only air abraded with 1103% Al203
particles were used as control. metal ceramic adhesion was evaluated by a biaxial flexure test(N=5)
and volume fraction of adherent porcelain was determined by SEM/EDS analysis. Result of this
study suggest that the layering sequence of gold based bonding agent is very important and can

improve porcelain adherence to PFM.
« Key word : Gold based bonding agent, PFM, porcelain
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Fig. 1. Specimens after gold bonding agent coating

Table 1. Firing schedule for gold bonding agent

Melting range(C) melting point 1,060 = 10C
Firing temperature('C) 980°C

Table 2. Chemical composition of gold bonding agent

Compositions Specification (wt%) Note
Au 90.00 o
444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444 PrInC|pa| Component
Cu 0.18
Paste Terpineol 7.22 _
................................................................................................... Evaporatlon
Eucalytol 0.60 N
444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444 aﬂer flrlng
Ethylcellulose 2.00
Terpineol 95.50 _
................................................................................................... Evaporatlon
Liquid Eucalytol 1.75 -
444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444 aﬂer flrlng
Ethylcellulose 2.75

A5 geElste] A2 20719 AlHS 424 Super Porcelain EX—-3, Noritake, Japan)&

0.2 Vo] BER5HYtHTable 3). ARgste] Az SAR] 23 WA 0. 2 (Table 4)

2/gd8tlaL, Al F4lol 6mn 2] 7FL] HF L

3) =4 24 2 1.1m $o]7} HA AF5cHn=5).(Fig. 2)
77+ g4 AHE A4S =2 (Noritake
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Table 3. The layering sequence of gold bonding agent used in this study.

Group Process
1 Degassing Gold—coating | Body, Glaze
2 Degassing Gold—coating 1st opaque 2nd opaque Body, Glaze
3 Degassing 1st opaque 2nd opaque | Gold—coating | Body, Glaze
4 Degassing 1st opaque Gold—coating | 2nd opaque Body, Glaze

Group 1 Group 4

13 mm

5 mm

1,1 mm

—i
I e

Fig. 2. Dimensions of metal—ceramic specimens

Table 4. Setting of the porcelain furnace used for fusing the dental porcelain in this study

Porcelain Layer Porcelain furnace Setting

Heat from 500 to 980°C at 65°C/min without vacuum, hold

1st and 2nd paste Opaque at 980°C for tm

1st layer dentin percelain Heat from 600 to 930°C at 45°C/min in vacuum

2nd layer dentin percelain  Heat from 600 to 920°C at 45C/min in vacuum

Glaze Heat from 600 to 910°C at 50°C/min in vacuum
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Fig. 3. Schematic diagram of a special die
and plunger

2) SEM/EDS analysis
2% =3 Agol 4 AlHe #H(Fig. 4)
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Fig. 4. Specimens surface after Biaxial Flexure Test



218  Ciex|atr [BeEIX] M29 3 M25 2007H 128

Sia — Sit

AFAP(R) =

X100

Siv : A9 B WA 24 S UAE
Siv | EA) SE S YR

Si : =4 2474 Si YAHEE

(2

XF

I, &Y Zat 3 3

e

1. SEM phetegraphs

Fig. 5= Groupl, 2, 3, 49| Z} A|H O] A&
300uH&= Yt 7t 59 4= Line-
profiledt FAPAAFA ] (SEM) AHRlo|t,

1ol A= Au®t Ni—Cr $HF Ato] 9] A of A
oAlgk sl WA 27 A 2F
Y =A% Aus2 Aol & dolwtAw, Ni-
Cr a2 Aud9] AHA et 289
Aoz AuEd Ni-Cro Agte] EaFet 7
= 5 AT 12 degassing®| £ Ni—Cr
d9lol opaque EAE 24JEHA] L AuF
< WA Agste] 12F A4S 8L, 2752 Au

J

Z 99 opaque =AE &AL

Group 3

Group 4

Fig. 5. SEM photographs of cross—section surface
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(Papazoglou, 1993).

Table 5. EDS analysis result on specimens surfaces after the porcelain debonding (n=5)

(Wt%)

Group Ni Cr Si Au
1 71.10 14.59 1.95 11.51
2 39.33 6.35 10.17 4414
3 25.01 2.25 25.20 4253
4 28.81 0.2 59.28
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Fig. 6. SEM photographs specimens after porcelain debonding(X 300)
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Fig. 7. EDS analysis patterns of all groups after porcelain debonding(X 300)
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