B3k & & B el & A
FA 7

Integration Development of Nickel-based Alloy and

Sintering Ceramics Technique

SEE N T
IR Ko HEL
g S



B & &g L BTN £ 1 A AT

Integration Development of Nickel-based Alloy and

Sintering Ceramics Technique

o4 ik Student : Hsing-Hsiung Chuang

Advisor : Ray-Quen Hsu

A
‘m‘r
ik
e
»
En
b
TIH,
\L.

¥
p:
s
™
| I

Keng-Liang Ou

1 B Pt e de it 14 § 4

AT~

A Thesis
Submitted to Degree Program of Automation and Precision Engineering
College of Engineering
National Chiao Tung University
in partial Fulfillment of the Requirements
for the Degree of Master
in
Automation and Precision Engineering
June 2006
Hsinchu, Taiwan, Republic of China



A8 £ BRI T TR & R AR

=2+ 18mEpEp i1 &84 Al

i &

MR ARG S E AR RS B RT  Lhiag e

03

‘2‘*

T AL AR BH R e - R eI KT § R

(8]

Wehglp AR 7 LGRS L7 LRHHF 1 £ 48
BE AR RS EHNEL - MR AHA S Wi B s
EXFHBEY FRELEIARTROGES L9 Fipa 7 #1
arig feehd X B R o R L & FFA B BT D OB AR B gk

$@F EETAN G BHNREPOL EEFE L B x g

WRBRMUSGAELELZFTWR AHE LY AL £FH B RMA -
FEAMEE - BRAREZEME S MBREFZ O HWEBRAFREE DT

ML A BELET - ARFAS LT RELKB L AT Asen



‘3H-

e84 B H L LBt (anodization)s® NI L A & AL
Wiy M adTA R A AL L2F PEEREE LG ERER
el AL s AR F 4% (Chemical Bonding) £ # #44 5%

(Mechanical Bonding) & # % & # % #% > i&a s d Haf®* B o

Matiw B £ & BRI AL L -BIRR

II



Integration Development of Nickel-based Alloy

and Sintering Ceramics Technique

student : Hsing-Hsiung Chuang Advisors: Dr. Ray-Quen Hsu

Dr. Keng-Liang Ou

Department of Automation and Precision Engineering

National Chiao Tung University

ABSTRACT

Porcelain-Fused-to-Metal.Crown (PFM) is a new high technique in
denture teeth. It is a metal alloy and ceramics compound fixture, as
formed by ceramic sintering. PFM is a complex and high technique. This
fabrication includes many steps such as high temperature casting,
sintering, and annealing adhesion. The key technique is the binding
strength of alloy and ceramics. It is also the concern and purpose for
doctors and engineers. The key to fabricate Porcelain-Fused-to-Metal
Crown is related with sintering temperature, interface interaction of metal
and ceramics, and alloy properties. Among these, the adhesion capability
between alloys and ceramics is the most important factor.

In the development, nickel-based alloy will be used to fabricated
PFM. Nickel-based alloy possesses low cost, well resistance to corrosion,
high strength and rigidity, and low density, etc. It is cheap alloy and the
best selection to replace the conventional alloys. In order to promote the
binding capability of metal and ceramics, anodization treatment is
performed on nickel-based alloys. Increasing the thickness of oxidation
and surface roughness is to improve chemical and mechanical bonding. It
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is believed that thickness of oxidation and surface roughness are able to
promote the adhesion properties of PSM.

Keywords : denture alloy, anodization, nickel-based alloy, and ceramic

sintering
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