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Bond Strength between Co-Cr Alloy Metal and Ceramic
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. Abstract

For the comparison of bond strength between the Co—Cr alloy and ceramic, which are clinically used,
test samples made with a traditional casting method as a control group), and Milling and SLM(3d
printing group) samples were made as an experimental group. The metal-ceramic bond strength was
measured with a universal testing machine. For the measurement, a three—point bending test was
conducted. After the bond strength was measured, metal-ceramic interface was observed. According
to the test result, casting group had 53.59 MPa, milling group had 45.90 MPa, and 3d printing group
had 58.34 MPa. There was no statistical significance. With regard to failure pattern, most of the
samples in two groups, showed mixed failure. This study showed a clinically applicable value when
measuring the bond strength of alloy-ceramic material with an alloy produced by 3D printing.
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1. AEXE

£ A7E Ao S5 FEAT AR AR 9
o 249 o fLxE ARE AAsIh RS
Zz28 H<&(StarLoy C, DeguDent,
Hanau-Wolfgang, Germany)&  Al®(Casting
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g AH|(AutoDesk Inventor, Autodesk, San
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Table 1. Elemental composition of Co-Cr alloy

Elemental Composition(wt %)

Group Co C W Nb V Mo Si Fe
Casting 594 245 10 2 2 1 101
Milling 63 28 3 4 1 1 1

Selective laser

- 6056 28 9 1 15 1
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Fig. 1. Placement of specimens inside the
UniversalTesting Machine
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Fig. 2. Tensile strength test specimen
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Fig. 3. K value of the coefficient of metal (ISO
9693:1999)
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Table 2. Tests of Normality
Kolmogorov-Smirnov Shapiro-Wilk
M| e | mge | B2 | s | mge | B2
sig sz
Casting | 160 [ 10 | 200 | .871 10 104
Miling | 180 [ 10 | 200 | 943 10 584
RP 209 | 10 | 200 | 944 10 603

At AWgES casting group 53.59 + 2.23
MPa, milling group 459 + 9.56 MPa, 3d
printing group 5834 * 2.44 MPaZ ZA =t
AT A523 7+ 25014 f92ks YRR gt
[Fig. 4].
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Fig. 4. The results of the three—point bending test
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Fig. 5. Representative SEM micrographs (1000x) of
the (a) cast specimen and (b) Milling specimen
(c)3d printing specimen metal-ceramic
interfaces after debonding test
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