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INTRODUCTION

Cobalt-chromium alloy is used widely for fabrication
of dental fixed prostheses (1).

The metal framework of the restorations can be
fabricated by different techniques including, conventional
lost wax, subtractive (CAD-CAM milling) and additive
(selective laser sintering) manufacturing technologies (2).
METHODOLOGY

Forty-two Co-Cr specimens (25mmx3mmx0.5mm)
were prepared according to ISO 9693:1999 standards
using three different techniques: selective laser sintering
(groupl, n=14), CAD-CAM milling (group2, n=14) and
lost wax technique (group3, n=14).

The metal bars were veneered by firing a porcelain
layer on the center of each specimen (8mm length x3mm
width x1.1mm thickness), metal ceramic bond. strength
was evaluated by a three-point bending test then each
specimen was examined by Scanning electron microscope
to evaluate the failure mode (Figure 1).
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Figurel: A) Everest CAM select NEM (Co-Cr) alloy disc
for CAD-CAM milling. B) Cobalt-Chromiumalloy
for casting (wirobond® ¢ —BEGO)

RESULTS AND DISCUSSION

The statistical analysis  of the results showed the
highest bond strength values were associated with laser
sintering group 1, with a Mean 0f 232.8 Mpa which was
statistically highly significant at P < 0.001 than the other
two test groups.

CAD-CAM milled group 2 (milling technique), gave a
Mean bond strength 117.6 Mpa, while group 3 (lost wax
technique) showed the lowest bond strength values with a
Mean value 93.1 Mpa.

There was no statistical-significant difference between
group 2 and 3 at p> 0.05.

Table (1): Comparison between bond strength

Laser .
i Cad / Cam Casting
Th sintering _ _ F p

(n=14) (n=14) (n=14)

Min. —

Mas |139.4-297.6) 942 -139.4 71.6 - 116.8
MgaD” * 12328+354|117.6+12.8|93.1+12.9 |147.395"|<0.001"
Median 229.8 118.7 90.4

(IQR) |(222.3-241.1)|(109.2-128.1)|(82.9-101.7)

Sig'r;)sa' 0,<0.001", p,<0.001", p;=0.020"

Selective laser sintering produces the metal substrate
by fusing metal powder in layers without much porosity.
This technique uses a focused high-power laser beam and
results.in products of nearly 100% density.

The laser could also be the key to harden metals and
ceramics.

Furthermore, objects with complex geometries are
achievable with a high-dimensional accuracy.

Compared to casting and milling processes, SLS reduces
the probability of operator errors, minimizes defects, wastes
since the remaining powder can be used further.

The disadvantages of milling are the waste of materials
and limited potential for complex products compared with
casting and SLS (3).
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Figure 2: Comparison between the bond strength of the three
studied qroups.

CONCLUSION

The alloy fabricated by the Selective laser sintering
technique provided the best metal— ceramic bond strength
when compared to CAD-CAM milling and traditional lost
wax techniques.
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