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Table 1. Experimental conditions for the ion—beam—mixing
Added layer Substrate Thickness(A) Rp* Accleration Voltage
Au Porcelain 350 400 80KeV
In Porcelain 1400 595 80KeV
Sn Porcelain 1000 560 80KeV
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- Abstract—

AN EXPERIMENTAL STUDY ON THE ALTERATIONS OF ION—BEAM—ENHANCED
ADHESIONS ON A VARIETY OF CERAMIC—METAL INTERFACES

Keug - Mo Chung, Nam - Soo Park, Yi-Hyung Woo
Department of Prosthodontics, College of Dentistry, Kyung Hee University

This study was performed to analyze bond strength, the alterations of the interfaces between metal
films which are populary used and considered to contribute to the chemical reaction with porcelain, ac- -
cording to constant jon—beam—mixing, and the relation between interfacial chemical reactions and bond
strength in metal/porcelain specimens. .

For this study, three seperate metals . selected—gold, indium and tin were chosen ; each to be bon-
ded to a seperate body porcelain. Bonding occurs when the metal is deposited to the body porcelain
using a vacuum evaporator.

The vacuum evaporator used 107°~10"® Torr vacuum states for the evaporation of various metals (Au,
Sn, In). Ion—beam—mixing of the porcelain/metal interfaces caused reactions when the Ar+ was impla-
nted into thin films using a 80 KeV accelerator.

These ion—beam—mixed specimens were then compared with an unmixed control group.

An analysis of bond strength and ionic changes between the the metal and porcelain was performed
by electron spectroscopy of chemical analysis (ESCA) and scratch test.

The finding led to the following conclusions :

1. Light microscopic views of the scratch test © The ion—beam— mixed Au/porcelain specimen showed
narrower scratched streams than the unmixed specimen. However, the Sn/porcelain, In/porcelain spe-

cimens showed no differences in the two conditions.

2. Acoustic emissions in scratch tests : The ion—mixed Au/porcelain, In/porcelain specimens showed
signals closer to the metal/porcelain interfaces than unmixed specimens. Conversely, the ion—mixed

Sn/porcelain specimen showed more critical signals in superficial portions than unmixed specimens.

3. After ion—beam—mixing, the Au/porcelain specimen showed apparently increased bond strength, and
the In/porcelain specimen showed very slightly increased bond strength. However, the Sn/porcelain

specimen showed no differences between ion mixed specimen and the unmixed one.
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4. ESCA anlaysis - The ion—beam—mixed Au/porcelain specimen showed a higher peak separated va-
lue (4.3eV) than that of the unmixed specimen(3.65eV), the ion—beam—mixed In/porcelain speci-
men showed a higher peak separated value (9.43eV) than that of the unmixed specimen(7.6eV) and
the ion—beam—mixed Sn/porcelain specimen showed a higher peak separated value (8.79eV) than

that of the unmixed specimen(8.5eV).

5. Interfacial changes were observed in the ion—mixed Au/porcelain, In/porcelain and Sn/porcelain spe-
cimens. Especially, significant interfacial changes were measured in the ion—mixed Sn/porcelain spe-
cimen. Tin dioxide(Sn02) and a combination of pure tin and tin dioxide(Sn+Sn02) were produced.

6. In the Au/porcelain specimen, the interfacial chemical reaction showed increased bond strength bet-
ween gold and porcelain substrate. But,in the In/porcelain, Sn/porcelain specimens, interfacial chemi-
cal reactions did not affected the bond strength between metal and porcelain substrate.

Especially, bonding strength on the ion mixed Sn/porcelain specimen showed the least amount of

difference.
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LM view of un jon—beam—mixed Au/porcelain specimen (X400)
LM view of ion—beam—mixed Au/porcelain specimen (X400)
LM view of un ion—beam—mixed In/porcelain specimen (X400)
LM view of ion—beam—mixed In/porcelain specimen (X400)
LM view of un ion—beam—mixed Sn/porcelain specimen (X400)
LM view of ion—beam—mixed Sn/porcelain specimen (X400)
Acoustic emission of un ion—beam—mixed Au/porcelain specimen
Acoustic emission of ion—beam—mixed Au/porcelain specimen
Acoustic emission of un ion—beam—mixed In/porcelain specimen
Acoustic emission of ion—beam—mixed In/porcelain specimen
Acoustic emission of un ion—beam— mixed Sn/porcelain specimen

Acoustic emission of ion—beam—mixed Sn/porcelain specimen
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