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Chapter 1: Introduction

Introduction: Why fiber lasers are the future of laser cutting

The Industrial Revolution has repeatedly produced technologies in the
manufacturing sector that have transformed entire industries. One such
technology is the Fiber Laser. As one of the most innovative and
powerful solutions for precise cutting of materials, the fiber laser has
enjoyed an impressive triumph in recent years. But what exactly makes
this technology so special – and why is it the first choice for companies
that rely on efficiency and precision?
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The challenges of traditional laser cutting technologies

Before we look at the advantages of the fiber laser, it is worth taking a
look at traditional laser cutting technologies such as CO₂ lasers or
solid-state lasers. These systems have served well for decades, but they
are increasingly reaching their limits.

A classic example are highly reflective materials such as aluminum,
copper or brass. Such materials reflect a large part of the laser beam,
which not only reduces efficiency but also poses the risk of damaging
the laser machine. In addition, there are high maintenance requirements
and operating costs, which make the use of these systems unattractive
for many companies.

Die Revolution: Fiber Laser

This is where the fiber laser comes into play. Thanks to its unique
technology - the laser beam is generated in a fiber optic and guided to
the cutting optics via a flexible cable - it is not only more powerful, but
also significantly more robust than its predecessors. This design makes
it possible to process even the most difficult materials effortlessly and
with the highest precision.

But that's not all: the fiber laser also impresses with its efficiency. With
an energy conversion of up to 45%, it is many times more economical
than CO₂ lasers, whose efficiency is often only 10%. In addition, the fiber
laser requires little maintenance because it does not use sensitive
mirrors or gas mixtures.

Possible uses of fiber lasers: A game changer for many industries

The versatility of the Fiber Laser has made it an indispensable tool in
numerous industries. Cutting in metalworking, where precision and
speed are required Fiber Laser, Steel, stainless steel, aluminum and
even titanium in impressive quality. But the applications go far beyond
metal processing: from the aerospace industry to medical technology
and electronics production - wherever complex and fine cuts are
required, the fiber laser offers a solution.

Why now is the right time for Fiber Laser
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The decision to rely on fiber lasers is not only a question of efficiency,
but also of future security. In view of increasing demands for
sustainability and resource conservation, technologies are required that
deliver maximum results with minimal energy consumption. The fiber
laser impressively meets these criteria and is therefore an investment
that pays off in the long term.

This Leadmagnet gives you all the tools to understand the world of fiber
lasers and use them successfully. Not only will you learn the technical
basics, but you'll also learn practical tips and tricks to help you maximize
the performance of your laser. We also take a look at the most common
errors and show you how you can fix them quickly and effectively.

The future of laser cutting will be decisively shaped by the ongoing
development of fiber laser technology. Ongoing innovations, such as
improved software solutions and automated systems, will further
increase the efficiency and availability of these machines.

In addition, topics such as digitalization and Industry 4.0 are increasingly
coming into focus, making the integration of fiber lasers into networked
manufacturing systems possible. This allows companies to make their
production processes more flexible and adaptable.

Overall, it can be said that fiber lasers will shape the future of laser
cutting. The combination of efficiency, flexibility and cost-effectiveness
makes them a preferred choice in modern industry. The following
chapters will go into detail about the basics of laser cutting with fiber
lasers, their areas of application, technical requirements and much more.

At the end of this guide, you will not only know the advantages of the
Fiber Laser, but also how you can optimally use it in your processes -
and why you should act now to benefit from future developments.

Chapter 2: Basics of laser cutting with fiber lasers

What is a fiber laser and how does it work?
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Fiber lasers are an advanced form of lasers that produce laser light
through an optical fiber. The operating principle is based on the same
technology that is used to transmit data in fiber optic networks. The laser
is generated by feeding a pump light, usually from a laser diode, into the
fiber. The fiber contains special materials (e.g. rare earths) that... the
Absorb pump light and convert it into laser radiation.

The laser diodes are usually very energy efficient and produce light that
is coupled into the fiber. This fiber is curved and specially coated to
reflect the light to the maximum and keep it further into the fiber. The
high density of light within the fiber makes it possible to achieve
extremely high powers required for precise laser cutting.

This structure offers several advantages:

1. Flexibility: The beam can be transported over large distances
without loss.

2. Robustness: There are no delicate mirrors or other components
that need to be aligned regularly.

3. Compact design: Fiber optic technology allows fiber lasers to be
installed in very space-saving housings.

The combination of precision, efficiency and ease of maintenance makes
fiber lasers the preferred choice for modern cutting applications.

What advantages does the fiber laser offer compared to CO₂

lasers?

In direct comparison to CO₂ lasers, which are based on gaseous laser
media, fiber lasers offer several decisive advantages:

● Cost efficiency: Fiber lasers require less energy to operate than
CO₂ lasers and are therefore more profitable. The service life of
the components is also longer, which further reduces operating
costs.
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● Compact design: The size of fiber laser systems is often smaller
than that of CO₂ lasers because they require fewer external
components. This means they can be more easily integrated into
existing production systems.

● Higher processing speed: Fiber lasers achieve higher cutting
speeds, especially on thinner materials. This leads to increased
productivity in production.

● Glower maintenance requirements: Fiber lasers require less
maintenance compared to CO₂ lasers, resulting in higher machine
availability. CO₂ lasers often require replacement of glass tubes,
while fiber lasers do not have this problem.

The comparison between fiber lasers and CO₂ lasers shows how far
laser cutting technology has advanced:

Characteristic Fiber Laser CO₂-Laser

Efficiency Up to 45% That. 10%

Variety of
materials

Suitable for metals,
plastics, ceramics

Especially for non-metallic
materials

Operating costs Low High (gas consumption,
maintenance)

Maintenance
effort

Minimal Regular cleaning and
adjustment necessary

cutting speed Higher for thin and
medium materials

Lower for comparable
materials
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The numbers speak for themselves: Fiber lasers are not only more
efficient, but also more versatile and more economical. Switching to fiber
laser is a logical step, especially for companies that regularly cut metals.

Which materials can be cut with a fiber laser?

The variety of materials that can be processed with a fiber laser is
impressive. The most commonly processed materials include:

The versatility of fiber lasers extends to a wide range of materials:

● metals: Fiber lasers can efficiently cut steel, stainless steel,
aluminum, copper and brass. The processing of metal sheets in
particular is being revolutionized by the high cutting quality and
speed.

● Plastics: Processing plastics, such as acrylic or polyethylene
terephthalate (PET), is also possible with fiber lasers. Precise cuts
are necessary here to ensure the quality of the end products.

● Composites: Composite materials are increasingly being used in
modern applications, such as in aviation or the automotive
industry. Fiber lasers can also process these demanding materials,
which makes them particularly versatile.

A key advantage of the Fiber Laser is its ability to cut highly reflective
metals such as aluminum or copper, which pose a challenge for CO₂

lasers.

Material thicknesses and precision

The thickness of the material also plays a role:

● Thin materials (0.5 – 5 mm): Fiber lasers deliver excellent results
at high speeds.
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● Medium thicknesses (6 – 12 mm): The cutting quality remains
stable, but the speed drops slightly.

● Thick materials (>12 mm): Fiber lasers cut cleanly, but more
slowly than thinner materials.

Safety and recommendations for action

When working with fiber lasers, it is extremely important to follow safety
regulations. Laser radiation can cause serious injuries, so appropriate
protective measures are required. This includes the use of protective
equipment such as safety glasses and suitable shielding Machine
environment.

Careful training of employees is also of great importance in order to
minimize the risk of accidents. Regular safety checks of machines and
adherence to protocols for safe operation are essential to ensure optimal
safety standards.

Conclusion of the chapter

In summary, laser cutting with fiber lasers is a highly developed
technology that impresses with its efficiency, quality and versatility. The
advantages over traditional CO₂ lasers make them the preferred choice
for many modern manufacturing applications.

A deep understanding of how fiber lasers work, the materials they can
process, and the Technical parameters that influence the cutting process
are essential for companies. By properly implementing and judiciously
using this technology, companies can not only optimize their production
processes but also improve the overall quality of their products.

The constant development of technology and the integration of fiber
lasers into automated production systems strengthen their position as a
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leading solution in the field of laser cutting. In the next chapters we will
look in more detail at the areas of application of fiber lasers as well as
the technical requirements and equipment for optimal operation

Chapter 3: Areas of application of fiber lasers

For which materials and material thicknesses is the Fiber Laser
particularly suitable?

Fiber lasers have become the preferred technology in many areas,
especially when processing metals. They are able to cut different
materials and material thicknesses precisely and efficiently. Common
materials include:

● Steel and stainless steel: These materials can be cut in various
thicknesses, with Fiber Laser offering excellent results in terms of
cutting quality and processing speed. They are particularly
widespread in the construction and automotive industries.

● Aluminium: Fiber lasers are optimal for cutting aluminum, one of
the most commonly used light metals. The ability of fiber lasers to
cut fine edges is of great importance in lightweight and durable
construction materials.

● copper and brass: These materials present unique challenges
due to their high thermal conductivity. However, fiber lasers can
provide precise cuts using specially tailored parameters and
techniques.

● Plastics and composite materials: Fiber lasers are also capable
of cutting plastics such as acrylic and polyethylene, as well as
complex composite materials used in many modern applications.
The ability to achieve clean edges and high cutting quality makes
fiber lasers attractive in plastics processing.

Material thicknesses in detail
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Fiber Laser are particularly powerful with thin and medium-thick
materials:

● Thin materials (0.5 – 5 mm): This is the greatest strength of fiber
lasers. They offer high speed and excellent cutting quality.

● Medium thicknesses (6 – 12 mm): Even with these strengths, the
quality remains high, while the speed decreases slightly.

● Thick materials (>12 mm): Fiber lasers are capable of cutting
thicker metals, but at a slower speed and using more energy.

In which industrial sectors is laser cutting with fiber lasers used?

The versatility of the Fiber Laser has made it indispensable in many
industries:

1. Automotive industry: In automobile production, fiber lasers are
used to produce body parts, chassis and other components. Their
ability to machine thin materials at high speeds and with precise
cuts is critical to manufacturing efficiency.

2. Aerospace: The aerospace industry places high demands on
precision and quality. Fiber lasers are used to cut structural parts
and components that are both lightweight and sturdy.

3. Mechanical engineering: In mechanical engineering, fiber lasers
are used to produce machine components and systems. The
technology enables tailor-made solutions that meet specific
industry requirements. Cutting sheets, pipes and profiles for
mechanical and plant engineering

4. Jewelry and tool making: In jewelry making and the production of
precision tools, precision and attention to detail are of the utmost
importance. Fiber lasers offer the ability to implement delicate
designs and shapes with a high level of accuracy.

5. Electronics industry: Precise cutting of circuit boards and
electronic components. Applications in the production of mobile
devices and computers.
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6. Medical technology: Manufacturing high-precision instruments
and implants. Processing materials such as stainless steel or
titanium for medical devices.

7. Construction and architecture industry: Cutting decorative
metal panels, facade elements and railings. Creating complex
designs for interior and exterior furnishings.

8. Advertising technology: Engravings and cuts for signs, displays
and other promotional materials. Processing acrylic, polycarbonate
and metal for precise logos and lettering.

What specific possible uses are there for fiber lasers in metal
processing?

Metal processing is one of the main areas of application for the fiber
laser. Some specific uses are:

1. Material processing: When processing large metal sheets, fiber
lasers are ideal for cutting precise parts and reducing waste. This
leads to both cost and material savings.

2. Prototype construction: In prototype development, the flexibility
of fiber lasers enables rapid adaptation and production of sample
parts. This significantly accelerates the innovation process and
shortens time to market.

3. Marking and engraving: In addition to cutting, fiber lasers can
also be used for marking or engraving surfaces. These
applications are particularly useful for personalizing products as
well as reducing counterfeit products.

Conclusion of the chapter

With the constant further development of fiber laser technology, new
areas of application and possibilities in production will arise. In particular,
the integration of automation and artificial intelligence into laser
processing could lead to even more efficient and precise processes.
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It is also expected that the use of Fiber lasers In industry, digitalization is
increasingly going hand in hand, which enables tailor-made solutions
and the networking of manufacturing processes.

Fiber laser technology has proven to be extremely flexible and
adaptable, showing that it will continue to play a crucial role in
manufacturing in the future.

Chapter 4: Technical requirements and equipment

What technical requirements are necessary to operate a fiber laser?

The use of a fiber laser requires a precisely coordinated infrastructure to
ensure optimal performance and safety. Here are the key technical
requirements that companies should consider:

1. Power supply:
Fiber lasers require a reliable and stable power supply. A
three-phase connection is often required to ensure performance
and stability during operation. The voltage and current must be
configured according to the manufacturer's specifications to ensure
optimal performance.

○ Power requirement: Depending on the laser power (e.g. 1
kW, 3 kW or more), the energy consumption varies.

○ Necessary protective measures: Surge protection systems
are essential to avoid damage caused by current peaks.

2. Cooling systems:
Fiber lasers are sensitive to extreme temperature and humidity
conditions. It should be ensured that the temperature in the
operating area remains constant and the humidity is within
permissible values. Air conditioning systems may be necessary to
maintain these conditions.

Since fiber lasers generate heat during operation, effective cooling
systems are essential.
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○ Water cooling: Many models use water coolers to keep the
temperature stable.

○ Air cooling: Air cooling is also used for smaller systems or
in less demanding applications.

3. Working environment:
The environment in which the laser is operated should be free of
dust and other contaminants. A clean work environment is crucial
to ensure component life and machining quality. In addition, air
filter systems should be installed to ensure air quality

○ Dust-free zone: Dust and particles can affect the optics and
mechanics of the laser system.

○ Temperature control: The room temperature should remain
constant, ideally between 18 and 24 degrees Celsius.

4. Extraction systems:
Cutting produces smoke, fumes and particles that must be
vacuumed out.

○ Filter systems: High-performance filters ensure that no
pollutants get into the air.

○ Regulations: Many countries have strict air pollution control
regulations that must be adhered to.

What safety measures must be observed when using fiber lasers?

Fiber Laser are powerful tools whose safe operation has the highest
priority. Here are the most important security measures:

1. Laser safety glasses:
○ The invisible beam of a fiber laser can damage eyesight in a

fraction of a second.
○ Specially adapted safety glasses that are tailored to the

wavelength of the laser are mandatory.
2. Limitation of the work area:

○ The work area should be clearly marked and inaccessible to
unauthorized persons.

○ A closed processing room or a laser protection housing
minimizes the risk for employees.

3. Emergency stop switch:
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○ Every fiber laser should be equipped with an easily
accessible emergency stop switch that will immediately stop
operation in the event of an emergency.

4. Training of employees:
○ All operators must be trained in the handling of the laser,

including how to deal with potential hazards.
○ Regular refresher courses and safety checks are

recommended.
5. Minimize fire risk:

○ When processing certain materials, such as plastic or thin
metals, there is a risk of flying sparks.

○ Fire extinguishers and fire safety measures should always be
available nearby.

What software is used to control fiber lasers?

A fiber laser is controlled via specialized software, which influences both
the cutting process and the cutting quality. Commonly used programs
include:

1. CAD/CAM-Software:
○ This software is used to create designs and cutting plans.

Well-known programs are AutoCAD, SolidWorks and Fusion
360.

○ Advantages: They enable precise cuts and complex
geometries.

2. Machine-specific control software:
○ Manufacturers such as Trumpf, Bystronic and Amada supply

their own control software that is specifically optimized for
their machines.

○ This software handles the translation of CAD designs into
machine language.

3. Optimization software:
○ Some programs like Lantek or SigmaNEST specialize in

minimizing material consumption and optimizing cutting
paths.
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○ Benefits: Less waste, shorter cutting times and lower
operating costs.

4. Interfaces and automation:
○ Modern fiber laser systems are often networked with ERP

systems to optimize the entire production process.
○ Example: A connection to warehouse management systems

enables material to be reloaded automatically.

Conclusion of the chapter

Finally, the successful implementation of a fiber laser in production
depends on several technical requirements. Adequate infrastructure,
high-quality machine and software solutions as well as strict security
measures are essential to ensure optimal operations. Through
appropriate employee training and regular maintenance, the
performance of the laser system can be maximized and at the same time
safety in the working environment can be increased.

Investing in the right equipment and training pays off not only in the form
of productivity gains, but also in the quality of the parts produced. In
today's fast-paced industry, relying on a technology like fiber lasers is
crucial to remaining competitive.

Chapter 5: Tips and tricks for precise laser cutting

How can the cutting quality be optimized when laser cutting with
fiber lasers?

A decisive factor for the success of laser cutting with fiber lasers is the
cutting quality. The quality of the cut influences not only the aesthetics of
the final product, but also the functionality, accuracy of fit and the
possibility of post-processing. Here are some tips on how to optimize cut
quality:
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1. Setting the focus point correctly:
○ The focus point of the laser beam is the most important

factor for precise cuts.
○ Focusing too high or too low will result in messy edges or

incomplete cuts.
○ Tip: Use automatic focusing mechanisms or measure the

focus position manually with special calibration tools.
2. Optimize cutting parameters:

○ Perfomance: Too little power will result in incomplete cuts,
while too much power can damage the material.

○ Cutting speed: Too high a speed can “overwhelm” the laser
beam, while too slow a speed will overheat the material.

○ Gas pressure: The right pressure (e.g. nitrogen or oxygen)
ensures clean cutting edges.

3. Ensure a clean appearance:
○ Dirty lenses or mirrors can severely affect laser performance.
○ Clean the optics regularly and check them for scratches or

damage.
4. Material preparation:

○ Remove any protective film, dirt or grease from the surface
of the material.

○ Tip: Use degreasing agents or special cleaning products for
metals.

5. Choosing the right cutting gas:
○ Oxygen is often used for thicker materials and carbon steels

used to increase cutting speed.
○ Nitrogen ensures an oxide-free cutting edge and is preferred

for stainless steel or aluminum.
○ Compressed air is a cost-effective alternative, but is usually

suitable for simpler applications.

Which parameters influence the precision of laser cutting?

The precision of laser cutting depends on several technical and
operational factors:

1. Laser power:
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○ The power of the laser determines the depth of penetration
and the quality of the cut.

○ For thin materials, a low power (e.g. 1 kW) is sufficient, while
thicker materials require higher powers (e.g. 3 kW or more).

2. Beam Quality:
○ A good beam quality (low BPP value, beam parameters

Product) ensures finer and more precise cuts.
3. Machine calibration:

○ Every machine should be calibrated regularly to avoid
deviations in positioning or cutting.

4. Material properties:
○ Different materials require adapted parameters. For example,

aluminum requires more energy than steel due to its high
thermal conductivity.

5. Software control:
○ Modern control software makes it possible to precisely adapt

cutting parameters to the material and the task.
○ Tip: Test the parameters on a small piece of material before

cutting larger pieces.

The efficiency and quality of laser cutting are influenced by various
technical parameters:

● Laser power: Higher laser powers enable faster cutting speeds
and cutting thicker materials.

● cutting speed: The right choice of cutting speed is crucial for high
cutting quality. Speeds that are too fast or slow can result in
inaccurate cuts.

● Focus of the laser beam: The focus of the laser beam has a
direct influence on the cutting quality. A well-focused beam
achieves cleaner cuts with less contamination.

● Assistive gases: In many applications, assistive gases such as
oxygen or nitrogen are used to optimize the cutting process and
prevent oxidation. These gases affect the cutting quality and the
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cut edges.

Best practices for cutting different materials

1. Stainless steel:
○ Use nitrogen as a cutting gas to achieve clean, oxide-free

edges.
○ Make sure to use medium power and moderate speed to

avoid overheating.
2. Aluminium:

○ Aluminum requires high laser power and careful adjustment
of the focus.

○ Tip: Use nitrogen to ensure clean cut edges.
3. Copper and brass:

○ Highly reflective materials such as copper require special
anti-reflective coatings on the optics.

○ Cut slowly and at high power to achieve good cutting quality.
4. Plastics:

○ Use low laser powers to avoid melting or deformation.
○ Tip: Test in advance whether the material emits harmful

fumes and ensure good ventilation.
5. Thick materials:

○ Reduce cutting speed to ensure consistent energy transfer.
○ Use oxygen as a cutting gas to speed up the cutting process.

Practical tip: Test runs for perfect results

Before you start cutting a larger piece, always do a test run. In doing so,
you can fine-tune the parameters and ensure that the end result meets
your expectations.

Conclusion of the chapter
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In this chapter we have discussed various strategies for optimizing the
cutting quality when laser cutting with fiber lasers. From choosing the
right laser parameters to material preparation to best practices for
different materials, numerous factors that influence the precision and
efficiency of the process were highlighted.

Implementing technologies, continuous training and regular maintenance
of machines are crucial to ensure long-term high-quality cuts and
increase productivity.

Chapter 6: Common problems and their solutions

What typical problems can occur when laser cutting with fiber
lasers?

When laser cutting with fiber lasers, various problems can arise that
affect the quality of the cutting process and the efficiency of the
machines. Recognizing these challenges and handling them correctly is
critical to smooth operations.

Here are the most common challenges:

1. Unclean cutting edges:
○ Causes:

■ Incorrect focus position or insufficient laser power.
■ Material contamination such as rust, grease or

protective films.
○ Symptoms:

■ Fringe education at the edges or burnt cut edges.
2. Incomplete cuts:

○ Causes:
■ Laser power too low or cutting speed too fast.
■ Insufficient gas pressure or incorrectly selected cutting

gas.
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○ Symptoms:
■ The material is not completely cut through, residue

remains.
3. Warped workpieces:

○ Causes:
■ Overheating of the material due to cutting too slowly or

laser power that is too high.
○ Symptoms:

■ Material expands, warps or changes shape.
4. Damage to optics:

○ Causes:
■ Contamination such as dust particles or reflections

from highly reflective materials.
○ Symptoms:

■ Reduced laser power and messy cuts.
5. Flying sparks and fire hazard:

○ Causes:
■ Processing highly combustible materials or incorrect

gas pressure.
○ Symptoms:

■ Sparks, smoke or small flames during cutting.

How can common sources of errors be identified and eliminated?

A systematic approach helps to quickly identify and solve problems.

1. Checking the cutting parameters:
○ Focus position: Test different focus positions until the best

cutting quality is achieved.
○ Laser power: Adjust the power according to the material

and thickness.
○ Cutting speed: Reduce or increase the speed accordingly

Material reaction.
2. Material analysis:

○ Remove contaminants such as oil, grease or protective films
from the material.
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○ Use high quality and homogeneous materials to achieve
consistent results.

3. Testing the cutting gases:
○ Pressure: Make sure the gas pressure is sufficient to

remove contaminants from the kerf.
○ Gas type: Switch between oxygen and nitrogen to achieve

the best quality cut.
4. Optics maintenance:

○ Cleaning: Regularly clean the lenses and mirrors with
specially designed cleaning solutions.

○ Protection: Use anti-reflective coatings when editing highly
reflective Materials such as aluminum or copper.

5. Training and further education:
○ Ensure that operating personnel receive regular training to

master optimal settings and techniques.

What maintenance measures are required to avoid problems?

Regular maintenance is crucial to maximizing the lifespan and
performance of your fiber laser. Here are the most important measures:

1. Daily maintenance:
○ Check the optics for dirt and clean them if necessary.
○ Check coolant levels and top up if necessary.
○ Check the functionality of the extraction system.

2. Weekly maintenance:
○ Test the focus setting and calibrate if necessary.
○ Check the gas pipes for tightness and possible leaks.
○ Inspect the cutting head for mechanical damage.

3. Monthly maintenance:
○ Perform a complete inspection of the machine, including

drive systems and software.
○ Check the protective windows and replace them if they are

damaged.
4. Annual maintenance:

○ Have the machine inspected and serviced by an authorized
technician.
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○ Replace consumable parts such as seals, filters and coolant.
○ Update the control software to benefit from new features and

improvements.

Practical example: Troubleshooting in metal processing

A medium-sized company discovered that unclean cutting edges
occurred when processing stainless steel. The solution:

1. Checking the gas supply revealed that the nitrogen pressure was
too low.

2. After cleaning the lenses and adjusting the focus, the cutting
quality was significantly improved.

3. A subsequent test run optimized the cutting speed and led to
perfect results.

Conclusion of the chapter

In this chapter we have examined common problems and sources of
error when laser cutting with fiber lasers. From inaccurate cuts to edge
quality issues, various challenges were highlighted that can impact
operations. Additionally, we discussed troubleshooting strategies that
allow you to quickly identify and resolve the issues.

A well planned one Maintenance approach is crucial to maximize
machine efficiency and minimize operating costs. A proactive approach
to training and maintenance will help prevent common problems and
extend the life of fiber laser systems.

Chapter 7: Future trends in the field of fiber lasers

What current developments are there in fiber laser technology?
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Fiber laser technology is continually developing and constantly
producing new innovations. These advances improve the efficiency,
quality and flexibility of laser cutting processes and open up new
possibilities in manufacturing. Some of the most exciting developments
include:

1. Higher laser powers:
○ Modern fiber lasers achieve outputs of up to 50 kW and thus

enable the cutting of extremely thick materials.
○ At the same time, advances in beam quality are making finer

and more precise cuts possible.
2. Combination of laser technologies:

○ Hybrid systems that combine fiber lasers with other types of
lasers (e.g. ultra-short pulse lasers) enable both cutting and
engraving in one machine.

○ These systems offer enormous flexibility and open up new
areas of application.

3. Automation and Robotics:
○ Integrated robotic arms and automation solutions make laser

cutting more efficient and reduce the need for manual
intervention.

○ Example: Automatic loading and unloading systems optimize
production time and increase machine utilization.

4. Energy efficiency:
○ New designs and improved components reduce energy

consumption, further reducing operating costs and increasing
environmental friendliness.

5. Improved software integration:
○ Modern control software increasingly relies on artificial

intelligence (AI) to automatically optimize cutting parameters
and maximize production performance.

○ Cloud-based solutions make it possible to analyze
production data in real time and monitor it from anywhere.

How will the use of Fiber lasers change in the industry in the
future?
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The use of fiber lasers will continue to increase in almost all sectors of
industry. The following trends are emerging:

1. Individualized production:
○ Fiber Laser makes it possible to produce products in small

series or even as individual pieces with high precision and
efficiency.

○ Industries such as the fashion industry are increasingly using
laser cutting for personalized designs in textiles and leather.

2. Additive manufacturing (3D printing):
○ In combination with additive manufacturing technologies,

fiber lasers offer new possibilities for 3D printing of metals.
○ Laser-based sintering processes (e.g. Selective Laser

Melting, SLM) enable the production of complex components
with minimal use of materials.

3. Greater variety of materials:
○ Advances in laser technology are expanding the range of

materials that can be processed.
○ Future fiber lasers may also be able to cut glass and

ceramics with greater precision.
4. Sustainability and recycling:

○ Fiber Laser play a key role in environmentally friendly
material processing as they enable precise cuts with minimal
waste.

○ Recycling processes can be made more efficient through
laser applications, e.g. B. when separating composite
materials.

What innovations can be expected in the area of ​​laser cutting with
fiber lasers?

Research and development focuses on several breakthrough
technologies that have the potential to transform the industry:

1. Ultrashort pulse laser:

Page 25



○ These lasers generate extremely short light pulses in the
femtosecond range and thus enable cutting without thermally
affecting the material.

○ Particularly interesting for the medical technology and
electronics sectors, where the highest precision is required.

2. Adaptive laser beam:
○ Novel optics can adjust the shape and intensity of the laser

beam in real time to maximize efficiency.
○ Applications: Cutting materials with variable thickness or

different density.
3. Miniaturized lasers:

○ Compact, high-power fiber lasers will be used in mobile
devices or portable systems, e.g. B. for repair work on site.

4. Laser as an all-in-one solution:
○ Future systems can combine cutting, engraving, drilling and

welding in one machine, significantly increasing versatility
and cost efficiency.

Practical example: Automation in production

A major automotive company recently introduced a fully automated
manufacturing process using fiber lasers to cut and machine body parts.

● Results: Production speed increased by 30% while material
consumption decreased by 15%.

● Future vision: AI-controlled lasers could soon be able to
automatically detect damage to materials and adjust cutting
parameters accordingly.

Conclusion of the chapter

Fiber laser technology is at the forefront of industrial innovation. Ongoing
developments and trends underline the versatility and efficiency of this
technology and suggest that it will play a central role in future
manufacturing. Companies that proactively address these trends and
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invest in the latest technologies will be able to remain competitive and
significantly expand their production capacities.

The integration of automation, artificial intelligence and new, powerful
technologies will further revolutionize the use of fiber lasers and open up
new application possibilities in almost all industries. In addition, the
pursuit of sustainable practices in manufacturing is supported by
innovative laser applications, further strengthening the potential of fiber
lasers.

Chapter 8: Conclusion and outlook

Why now is the right time to rely on fiber lasers

The industry is at a turning point. New technologies and increasing
demands for precision, efficiency and sustainability have made laser
cutting with fiber lasers an indispensable tool. Companies that rely on
this technology today not only benefit from its many advantages, but also
secure a long-term competitive advantage.

Fiber lasers impress with their versatility: they not only cut a wide range
of materials, but also offer exceptional precision. With their ability to
process even highly reflective metals such as aluminum or copper, they
are far superior to conventional laser types such as CO₂ lasers.

Summary of the main advantages of fiber lasers:

● Cost efficiency: Low operating costs thanks to high energy
efficiency and minimal maintenance.

● Versatility: Suitable for a wide range of materials and applications,
from metalworking to electronics manufacturing.

● Future security: Through continuous innovation, the technology
remains relevant in the long term.

A look at the future:

Research in fiber laser technology is progressing at a rapid pace. With
the development of AI-controlled systems and highly specialized laser
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beams, applications that still seem science fiction will be possible in the
near future.

1. Connection with Industry 4.0:
○ Machines are fully networked and monitored in real time to

optimize the entire manufacturing process.
○ Fiber lasers could autonomously detect errors and make

automatic adjustments to maximize efficiency.
2. Sustainability:

○ The trend towards environmentally friendly production is
supported by fiber lasers, which work with minimal energy
consumption.

○ Recycling processes can be revolutionized through the use
of lasers by efficiently separating composite materials.

3. Globalization and automation:
○ Automated systems make production processes

standardized worldwide and at the same time more flexible.
○ This allows companies to react more quickly to market

changes and scale their production.

Practical example: Corporate success through fiber laser

A medium-sized metal processing company decided to switch to fiber
laser technology two years ago. The results speak for themselves:

● Productivity: Increase in production speed by 40%.
● Costs: Reduce operating costs by 25%.
● Customer satisfaction: Thanks to more precise cuts and shorter

delivery times, orders increased by 30%.

The company now plans to further expand production using automated
laser processing centers while reducing its carbon footprint.

An invitation to help shape the future
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The Fiber Laser is not just a technology, but a tool that helps companies
revolutionize their processes and achieve their goals faster. Regardless
of whether you work in metal processing, electronics manufacturing or
another industry - switching to fiber laser technology is an investment
that is worth it.

Fiber laser technology will undoubtedly play a central role in the future
manufacturing landscape. Companies that invest in this technology
today will not only optimize their production processes, but also
sustainably increase their innovative strength and competitiveness.

Constant development, coupled with the changing requirements of the
industry and the increasing demands of customers, makes it essential to
focus on modern, flexible and efficient manufacturing systems. Fiber
lasers offer the potential to significantly shape the future of laser cutting
and will revolutionize manufacturing in many industries.

This guide has given you a comprehensive overview of the possibilities,
applications and future prospects of fiber lasers. Now it's up to you to
take advantage of the opportunities and take your production to the next
level.

Are you ready to take advantage of the benefits of fiber laser? The
future is waiting for you!
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copyright
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are subject to German copyright law. The reproduction, processing,

Distribution and any kind of exploitation outside the borders of
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