RIS LA P48 51- 8 N - F 19
Journal of Science and Engineering Technology, Vol. 4, No. 3, pp. 19-25 (2008)

M

TR EEZITICréi £2 £ HENRABLEERURGEFAT

PR R FEE Y R
AEAFHE R e 2
3519 Bh S SR grEe, 112 55
z*ﬁ*ﬁﬁﬁﬁ*ﬁéﬁﬁ“lﬁi??ﬂ
F5 10 2R A 8L wrRe, 112 55
R SR R TS
g F A H RS RS B 1] B
R PEAFFF TR
SPoH oA EErT 2 B B 11 B

R

SR H F"QE LS E Ve #’Jﬁlfk[ﬂ: FﬂF{@ ,gﬂﬁuﬁ@ 1R (TR A 2 ﬂiﬁ“"rﬁ?’,
W P AR I8 S50 RIS - Hidh & e & g — PR - Hag >
SEREIE ALY R > S R A SRR AT AL T TR R SR
il o A UERY FIORIEGE - A9 T-Cr (325 APrRZ > (MEK1S0 9693 1A Aufli™ | = Ripyih
RRRRENE EREE o AR Ti-Cr (5 SRR AL AT cp. T (commercially
pure titanium ) = Ti-20Cr ¥ Ti-30Cr /&S HIZLY G518 i 1S0 9693 . i {Regsiof
% (25 MPa) = (59F » Ti-Cr (8 VEVZIREHORE cp. Ti fly » 1) Ti-30Cr (28 %5 VAV
TRHEE (11.8x10° /°C; 25°C~350°C) A2V EIRERE (12.5%10° /°C) 2 Bz | 47
1X10°/°C « [ Ti-30Cr £ AU (S5 5 P AR D (R -
ﬁﬁ%ﬁj sAe Ff[”‘ﬁ FEhIE > EVRIRGHC

Metal-Porcelain Bonding and Thermal Expansion Coefficients

of Ti-Cr Alloys for Dental Casting

WEN-FU HO', TSUNG-YU CHIANG?, HSUEH-CHUAN HSU>*, SHIH-CHINNG WU and HSI-CHEN LIN®

'Department of Materials Science and Engineering, Da-Yeh University

No. 112, Shanjiao Rd., Dacun, Changhua, Taiwan 51591, R.O.C.
% Department of Mechanical and Automation Engineering, Da-Yeh University
No. 112, Shanjiao Rd., Dacun, Changhua, Taiwan 51591, R.O.C.
3Department of Dental Laboratory Technology, Central Taiwan University of Science and Technology
No. 11, Buzih Lane, Beitun District, Taichung, Taiwan 40605, R.O.C.
*Institute of Biomedical Engineering and Material Science, Central Taiwan University of Science and Technology

No. 11, Buzih Lane, Beitun District, Taichung, Taiwan 40605, R.O.C.



20

RIPE BRI AP AE ] N -5

ABSTRACT

Titanium and its alloys have widespread use in implants and prostheses due to their excellent
biocompatibility, high strength-to-weight ratio, corrosion resistance and low cost. Problems with
casting and porcelain bonding are encountered when titanium is used in metal-porcelain restorations.
The bonding mechanisms in titanium-porcelain systems are complex and poorly understood. The
purpose of this study was to evaluate the bonding strength between porcelain and cast Ti-Cr alloys by
using a three-point bending test in accordance with ISO 9693. The results showed that the bonding
strengths of the Ti-Cr alloys were all higher than that of c.p. Ti (commercially pure titanium).
Specifically, the strengths of Ti-20Cr and Ti-30Cr alloys were higher than the minimum value in the
ISO 9693 standard for the three-point bending test (25 MPa). The coefficients of thermal expansion
of the Ti-Cr alloys were higher than that for c.p Ti. The difference in these coefficients between
Ti-30Cr alloy and porcelain is lowest among all the Ti-Cr alloys, being less than 1x10-6 /°C.
Therefore, the Ti-30Cr alloy can be used for prosthetic dental applications if other properties

necessary for dental castings are obtained.
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