MEMBERS’ NEWS
Process case studies
Laser-sintering for automated manufacture of dental crowns and bridges
One sector of the growing healthcare
industry that is expanding particularly
rapidly is the dental market and there
are already automated processing centres producing dental restorations of the
highest accuracy by laser-sintering EOS
CobaltChrome SP2, a biocompatible
and CE-certified material.
According to a survey by The
Millennium Research Group, the
European market for dental crowns and
bridges is predicted to grow annually
by an average rate of 8% until 2012.
Almost half of the market for crowns
and bridges is in Germany, and was valued at US$ 900 million in 2007.
Technological advancements in the field
of dental care are contributing to this
by employing production methods like
laser-sintering to provide dental restorations that are simultaneously more
affordable, more readily available and of
high quality.
Until now, dental implants have traditionally been made out of metal via a
casting process which enables a technician to produce 20 dental frames per
day. One fully-automated laser-sintering

machine can produce up to 450 parts
for dental crowns and bridges within
24 hours, and of the same consistently
high quality.
The time savings and the financial
advantage that dental laboratories gain
are huge. The messy tasks of deflasking and cleaning moulds are dispensed
with, allowing the dental technician to
concentrate on his or her core competence, namely the post-processing
of the metal structure and its aesthetic
upgrade – ceramic veneering.

The further development of dental CAD/
CAM applications with new impression
and intraoral scanners will make it possible to send high-quality data directly
to the processing centre. The only thing
missing would be a dental model for
occlusion testing and post-processing,
or a workpiece holder for use during
veneering.

The technological heart of dental eManufacturing, the EOSINT M 270 lasersintering system, can produce dental
implants by direct metal laser-sintering
(DMLS) using a focused, solid-state laser.
The machine is fed with CAD data to
produce the most complex of geometries
with excellent mechanical properties,
surface quality and detail resolution.

Such a model can be laser-sintered on
a FORMIGA P 100 from PA 2200 powder, a top-quality plastic, on the basis
of already available data. Consequently,
laser-sintering provides a complete
solution for the manufacture of dental
implants.

Martin Bullemer of EOS commented, “I
am convinced that cost control as well
as flexible and rapid product cycles will
determine the future of the dental industry. Manufacturing with laser-sintering
offers both of these advantages."
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Finally, the completed part is cleaned in
a chemical bath and cured in a UV oven.

Recent advances in the design and
manufacture of solid state UV lasers,
such as the Coherent MATRIX have
made these products more efficient and
reliable than before. The MATRIX UV
series are diode-pumped, solid-state,
Q-switched lasers are available with
output powers from 0.5 to 1.5 W at
355 nm, and a pulse width in the 10 to
30 nsec range.

Originally, stereolithography was used
for rapid production of prototype parts,
but over the past few years, advances
in resin materials, the development of
dual-spot writing technology, and the
availability of more efficient and cost
effective lasers like the MATRIX UV,
have improved significantly the economics and mechanical properties of parts
manufactured this way. As a result, this
process is being increasingly used for
small batch production of fully functional parts in applications such as medical,
electrical, telecommunications, white
goods, and even motor racing.

One important application that benefits
from short pulse UV lasers is stereolithography using a photopolymer resin.
The laser generates a new layer by
scanning its beam over a bath of the
photopolymer, tracing out a cross section of the desired shape. Exposure to
UV laser light causes the photopolymer to solidify and adhere to the layer
below it. After a layer is traced, the part
is lowered slightly in the photopolymer
bath, and the laser traces the next layer.

The maximum horizontal writing resolution and therefore the parts dimensional
precision and surface roughness are
directly dependent upon the laser beam
quality and pointing stability. Power and
pulse-to-pulse stability and control also
directly impact surface quality. In the
case of the MATRIX UV, the laser provides a nearly diffraction-limited, TEM00
beam with excellent pointing stability
and low noise, extreme reliability and
lifetime. Its driver concept allows the

12

The Laser User

courtesy Alphaform/ Feldkirchen

Steriolithography with pulsed UV laser
The advent of highly reliable, efficient,
short pulse UV lasers has lead to their
adoption in a wide variety of demanding
processes. Attractions of UV processing
include: high absorption in most materials; tighter focusing and 'cold' (photoablative) processing.
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Stereolithography has evolved from a rapid
prototyping method to a process for producing
actual, functional parts, such as this oil-catchtank from a racing car as used at LeMans.

complete control over every pulse. This
results, for example, in an effective firstpulse suppression or a pulse-to-pulse
adjustment to the acceleration/deceleration phases of galvanometer scanners,
coordinate tables, gantries etc. (which
generate a relative movement between
workpiece and laser beam). The process
quality becomes homogeneous from the
start point of a process trace (e.g. a cutting or scribing line) to its end.
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