
Specialty Fiber Preforms  
for Industrial Applications



Cutting
Cutting different materials is one of the major applications of 
lasers today, from very thin protective glass covers of 0.3 mm and 
thinner to thick steel plates of more than 40 mm. Further benefits 
are the fast speed and superior quality of cutting, which allows 
skipping further processing steps. 

The transmission fiber can be an essential element to tailor the 
laser beam properties, e.g. by using multi cladding fibers with 
different light guiding areas or by a shaped fiber core, which 
allows an optimized beam profile. Our product range covers high 
precision tubes used to manufacture laser fibers to preforms with 
highest transmission from UV to IR. 

3D Printing
Producing geometrical complex structures in small quantities, cost 
efficient and in a short period of time is challenging. Therefore, 3D 
printing of parts is getting increasingly popular. If it comes to metal 

parts, lasers are used to sinter metal powders into solid parts. 

The utilized laser type is often matched to the optical properties 
of the processed materials and tailored to the wavelength with 

best material absorption. For example, for copper the absorption is 
best between 400 and 550 nm. Depending on the required laser 
wavelength, the fused silica material or fiber preform type can be 

optimized to ensure a perfect and lossless transmission in the fiber. 

Welding 
Welding of metals is common to join different parts. With laser 
technology it is meanwhile possible not only to weld same  
materials. It is even possible to join different materials  
together, like copper and aluminum. 

Typical welding lasers run at 1070 nm with 2 to 16 kW power. For 
high reflective and heat conductive copper or gold, pulsed lasers 
at 400–550 nm are applied due to an improved absorption. 
These materials are getting more important in e-mobility. 

We are offering preform materials for drawing optical fibers to 
support all kind of laser systems with highest performance. 

Structuring 
Bionic technology taught us that not always a perfect surface 

delivers perfect results. Textured surfaces on solar panels 
increase the scattering and therefore the efficiency. Structured 
surfaces in combustion engines reduce friction or increases the 

strength on adhesive connections. 

Common for surface texturing are pulsed lasers with high peak 
powers and excellent beam qualities. The coupling conditions and 
damage threshold of the material is crucial and Heraeus can offer 

materials tailored for these conditions. 

Cleaning
Surface cleaning is a rising application for lasers. It is a fast way 
to prepare surfaces for following production steps like painting, 
welding, or gluing. For example, iron surfaces can be cleaned 
from rust, color, oil, or deposits from earlier production steps. 
This technique can also be applied to produce a selective  
conductive area. 

A huge advantage is the selective cleaning where it is needed, a 
masking of other areas is not necessary compared to conventional 
methods like sand blasting. Furthermore, avoiding high amounts 
of toxic detergents and waste protects the environment. 

Fiber Bundles
In industrial applications, it is often desired to share the power from 
one source to several places, to combine signals or adjust the beam 
shape. This is possible with flexible fiber bundles created by several 

single fibers. Beam splitters are used to distribute a single light 
source by dividing the different fibers of the bundle into several out-

lets. Similarly, several sources like diode lasers can be arranged in 
a fiber combiner to form e.g. a line or square cross section. A spec-
troscopy application is to create detection lines for remote sensing. 

Depending on the application, power level and price, all silica fibers 
or plastic clad silica fibers are suited. Heraeus offers all silica pre-
forms or high purity fused silica rods for the different fiber types. 

Marking
Marking of products is a widespread application, declaration 
of ingredients in consumer products, traceability of medical 

products or giving technical information on electronic products, 
to just name some of them. 

Depending on the material to be marked, different lasers are 
used and therefore suitable fused silica materials must be 

selected to transmit the light. 

 We can support you to perfect these conditions. 

Enabling New Laser Applications
With Fused Silica Fibers
Lasers have been used in a growing number of industrial applications for decades. While a CO2 laser was the standard 
for a long time, the need for free space optics and the limited spectral range were significant drawbacks that gave rise to 
other laser types, such as diode and fiber lasers. 
The prime advantage of these lasers is their compactness and their availability of different wavelengths. Contrary to CO2 
lasers, light of a shorter wavelength can be delivered to the working area using solid fused silica fibers (delivery fibers). 
Fused silica is the material of choice due to its low absorption (low loss) and high damage threshold, enabling new 
applications like surface cleaning, structuring or even 3D printing. Heraeus is offering a wide range of products tailored 
to the different applications. Fluosil® is a well known standard in the specialty fiber community and our commitment to 
quality and innovation is the foundation of Heraeus and allows us to support our customers to create novel products. 
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Preforms
For each application Heraeus 
can offer a tailored preform 
design for geometry, refractive 
index steps and transmission 
window based on your require-
ments. We can offer different 
core materials depending on 
the wavelength you want to 
use. Finally, we can adjust 
the numerical aperture up 
to 0.3 and the shape of core 
and cladding or the number 
of claddings fitting to your 
needs. 

Core Materials / Rods
For many applications, a very 
high numerical aperture is 
the critical factor and not 
highest power and trans-
mission due to short fiber 
lengths. Fibers with a pure 
silica core and a fluorinated 
polymer are the perfect solu-
tion. Heraeus offers a wide 
range of suitable fused silica 
core materials matching your 
operational wavelength. 

Tubes
Heraeus offers high purity and 
high geometrical precision 
fused silica tubes which can 
be applied in chemical vapor 
deposition processes to pro-
duce special doped preforms, 
e.g. for Yb laser systems. 
Highly fluorine doped capil-
laries are offered to manufac-
ture fiber combiners. Due to 
their high numerical aperture 
and low viscosity, they reduce 
guiding losses and support 
the production process. 

Fiber Laser Products
Our patented and unique 
structured multi-layer tubes 
are the perfect choice for 
jacketing your core material to 
produce active fibers for high 
power fiber lasers. This offers 
flexibility in design, the possi-
bility to up-scale your produc-
tion in a constant quality and 
cost-efficient pump cladding 
manufacturing. 

Our commitment to quality

Heraeus stands with its long tradition as a supplier in the industrial 
area for reliability and constant quality, which are core require-
ments today. We are certified by ISO 9001:2015 and our behavior 
reflects the principles of the Heraeus Conamic Quality Handbook. 

Contact us

There is a wide variety of industrial applications and Heraeus 
offers solutions tailored to your requirements. You can find 
more information on our web page or just give us a call to find 
the best solution for your needs. 
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www.heraeus-conamic.com

Tailored products for your specific application


