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For integrators, project managers and other technical positions, integrating
a laser on a production line is a precise but essential operation to guarantee
the traceability of parts with quality marking.

There are a number of steps to be taken to ensure a safe and compliant
installation.

Here are the golden rules for integrating a laser machine into your
production environment.
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Key points to validate
before purchasing

Carrying out a feasibility study

Before integrating a laser on your production line, be sure to validate the project's technical
feasibility. This includes:

defining technical specifications, such as power, marking quality
and cycle time;

 — - validation of specification requirements, including positional
V) — constraints and selection of the right type of laser;

v —

V= sample tests to demonstrate to the customer that the solution meets

their required specifications and ensures the marking machine's
compatibility with existing equipment.

‘ Pre-study is a key element in the success of a project. All the customer's
requirements are set out in precise specifications, giving the details and aspects
of the expected marking results. This study enables us to analyze the feasibility
of the project. It is validated after presentation of the marked samples under the
defined conditions. ,,

Eddy LEFEBVRE, Group Service Development Manager

Environmental analysis

The central laser unit is the heart of the control system, and contains the machine's most
sensitive components. As with a Programmable logic controller (PLC), the external environment
in which the unit will operate must be taken into account.

Temperature, ambient humidity (in excess, can deteriorate electronic components and
affect marking accuracy), dust and mechanical vibrations are all parameters that need to
be controlled for its proper integration.

Depending on their level, you may need to protect the central unit with a dust filter, an air-
conditioned cabinet or silent blocks.



Laser dimensions and space requirements for mechanical
integration

TS Prepare the laser installation, taking into account its dimensions and
r 2 accessories to avoid any mechanical interference with the production
| | line. The use of 3D views can facilitate this preparation and help you meet
k ~S_” 3 space constraints.
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Available 24/7 this technical platform provides all customers with access to a
range of practical information including integration guides, operating instructions,
programming examples and spare parts lists...


https://support.gravotech.com/login.aspx?FORCERELOGIN=1

The importance of an enclosure

A protective enclosure (casing) ensures safety by isolating
the laser beam to contain and block emissions hazardous
to humans.

This structure includes materials such as metal, filter glass
and plastic treated to absorb laser emissions. Its design is
safe, with visual and audible sensors and alarm systems.

International standards for laser beam protection, such as
ISO 11553-1, EN 207 or EN 60825-1, govern the enclosure's
resistance for a given duration to direct laser shot. The
enclosure also plays a key role in the extraction system's
ability to evacuate dust and particles generated during
the marking process.

Compliance with standards

An enclosure is a key element of a Class 1 laser installation. It ensures that the system
is safe for the operator and the machine's immediate environment under normal
operating conditions. It also facilitates regulatory compliance, prevents accidents
and ensures safety in the workplace.

The advantages of Gravotech's Mini-inline versus a safety casing

- Reduces the space required for the laser and its
accessories.

- Eliminates the need for costly casing.

- Guarantees safe operation (Class 1).




Environmental
aspects

Airflow management

Sufficient airflow is key to ensuring equipment performance and safety, as well as operator
safety in compliance with current standards (see "Operator safety and international standards").

It facilitates optimum extraction of fumes in the marking zone (a system of chicanes
routes the air while protecting the operator).

It is recommended to position the part to be marked where the flow is at its maximum,
to better extract the air thanks to a flexible tube oriented towards the marking zone.

The more compact the casing, the more efficient the extraction.

Gravotech smoke extractors guarantee a clean and safe working
environment: they extract dust and gases, and filter odors, even
from harmful materials.



https://www.gravotech.com/products/accessories/laser-exhaust-system?utm_source=pdf


What is the impact of poor airflow management?

Insufficient extraction of fumes, particles and dust.

Fouling and deterioration of the marking machine, particularly through
dust accumulation on the lens.

Degradation of marking over time.
Increased risk of fire outbreaks.

Deterioration in the health of employees (machine users).

Precautions against the risk of fire

Some materials, such as aluminum and titanium, can undergo exothermic reactions
due to oxidation, resulting in fires. When laser marking these materials, you need
to install a spark arrestor to prevent flare-ups in the extraction tube. The use of a
Firebox spark arrestor, placed between the machine and the extractor, prevents fires
(in the extractor itself) caused by dust accumulation.

Electrical standards and network stability

Compliance with electrical standards and mains stability must be carefully monitored. Voltage
fluctuations, for example, must be taken into account as they can lead to laser malfunctions.

You also need to ensure that the power supply is stable and complies with specifications.
For example, compatibility with an input voltage of 100-240V.



Environmental conditions for the control unit (CU)

To ensure the performance and durability of a CU, the temperature of the environment
(around the machine) must be stable. This is a fundamental requirement if marking conditions
are to be as uniform as possible over time. The 1,400™ marking must therefore resemble the
very first one.

For each machine and unit, there is an operating temperature limit: the specifications in

the manuals for Fiber, Hybrid and Green models recommend a temperature of between 10
and 40°C.

2 “ For each machine and control unit an operating temperature limit is set, and it
' must be stable. It is recommended to avoid excessive temperature variations to
- maintain marking uniformity over time. , ,

Bruno QUEREZ, Sales Support Manager

You also need to ensure that the space is clean, free from pollution or dust, for optimum CU
performance.

Golden rule: environmental stability

To obtain a qualitative marking, the room and its environment must be stable and
constant (temperature, humidity, cleanliness...). It is only with these precautions in
place that laser parameterization can incorporate the various factors required to
optimize marking performance.




O

Mechanical
considerations

Vibration threshold

When the part is moved by an actuator, the vibrations generated must not damage either the
laser or the parts being processed. The vibration threshold must remain within recommended
limits to guarantee marking quality and accuracy. This involves assessing the maximum
vibration level tolerated by the laser, and installing damping or vibration isolation devices.

Focal distance

To obtain the marking results expected by the customer you need to adjust the focal length
to correctly focus the beam. Shorter focal lengths are ideal for fine detailed marking, while
longer focal lengths are ideal for covering larger or curved surfaces.

Cable bending radii

The bending radius of cables must be carefully monitored to preserve their integrity and
avoid premature wear.

When using a robotic arm

Determine the maximum acceleration the laser can withstand
to avoid excessive or damaging stress.

Opt for flexible, reinforced cables capable of withstanding
repeated movements while guaranteeing their resistance to
shock and vibration.
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Operator safety
and international standards

Operator safety

The laser beam must be completely insulated from direct exposure, whatever the operator's

position. This requirement includes effective protection against the laser beam, fumes and
particles produced during marking.

For marking stations you can add a safety porthole to provide a convenient window for the
operator while maintaining a high level of protection.

‘ The particles and dust emitted by laser marking can be carcinogenic for operators
and cause eye and/or respiratory irritation. This is why the machine must be
carefully isolated and secured. , ,

Eddy LEFEBVRE, Group Service Development Manager

International laser safety standards

In Europe, the NF EN 60825-1/A2 standard governs the safety of laser devices, defining
their classification and providing recommendations for their use.

In the United States, FDA 21 CFR 1040.10 regulates such equipment.

Internationally, IEC 60825-1, drawn up by the International Electrotechnical Commmission
(IEC), covers global safety requirements for lasers.
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Marking
process

Cleanliness of the laser head

§/ '3“

When a laser is pointed upwards, dust can accumulate on the lens. The solution to this
problem? Install protective glass to prevent particles and dust from falling on the lens. This
glass is tilted to prevent the laser beam from bouncing back towards the galvanometric
mirrors (located in the laser head).

Please note: the lens is fitted with an optimized protective glass to protect it from dust.

Setting up the part to be marked

Make sure the part remains stationary during
marking. The area to be marked must always be
positioned identically with constant alignment
and inclination.

12



Part production and handling

How you handle the part often depends on the production process:

manual loading;
robotized loading;

using a conveyor or turntable.

Production speed must be taken into account when configuring laser parameters. Particularly
with regard to the cycle time required for each part.

Maintaining your laser system

To keep your laser machine running smoothly, the control unit must be kept clean. The use
of an additional filter is recommended to minimize dust accumulation.

A protective cabinet can also be installed around the control unit to protect against external
contamination.

As for the laser machine's protective glass, it should be cleaned periodically, with varying
frequency depending on the level of dust in the environment. We recommend cleaning the
laser protection glass, the ventilation grid and the camera lens, if present, every month.

Our teams of experts will be happy to advise you on the subject, depending on the environment
of the laser marking machine.

Laser parameters to configure for marking

Slow speeds produce more intense marking as the beam has more time to interact
with the surface.

A higher or lower frequency influences the energy peaks delivered by the laser,
modifying the appearance of the marking.

Power determines whether the marking is discreet or more visible.

13



Code reading on
the production line

To guarantee optimal reading of marked codes several factors need to be controlled.

Variations in light, particularly external rays, can disrupt the operation of code readers.
Constant and appropriate lighting is essential to avoid any reading errors.

If the beam comes back towards the camera, it may damage the lens or the sensors. Make
sure the camera is positioned correctly, and use appropriate protection to minimize this
risk.

Smoke generated by laser marking can impair the quality of readings by interfering with
the optical sensor. Proper smoke extraction preserves the accuracy and reliability of results.

READING /

VERIFICATION

DATA RECORDING ey COMMUNICATION
OF RESULTS
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Machine communication
on the production line

Communication with the robot

For fast reliable communication, our lasers are capable of using industrial fieldbus
communication protocols, such as Profinet and Ethernet/IP.

Use shielded cables to comply with electromagnetic compatibility (EMC) regulations to
reduce external electromagnetic interference and ensure stable communication signals.

15



Compliance with EMC standards

There are several points to keep in mind to ensure electromagnetic compatibility (EMC)
and guarantee correct operation in an industrial environment:

power cables must be insulated to prevent interference with other equipment;
the electrical network must be stable;

EMC standards must be respected to allow the laser and the station to operate correctly.

Failure to comply with these standards can lead to laser malfunction, electrical integration
problems and even failure of the entire station, thus compromising production.

When using a cobot

The integrator must guarantee safe interaction between human and robot by taking
appropriate measures. The goal? To avoid any risk during joint use.

16
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Installing a laser on your production line is based on several key elements. Stable conditions,
regular equipment maintenance and good management of laser parameters. Above all,
choosing Gravotech as an experienced laser partner to support you throughout the project
is key. Backed by our years of experience with integrators, we'll be there from the moment of
installation, and will continue to ensure that your solution runs smoothly over the long term.

For a more straightforward integration, you can opt for Gravotech accessories designed to:
mManage vibrations and improve stability;
facilitate maintenance and guarantee system longevity;
optimize system ergonomics for more efficient operation;

support your projects with appropriate management tools.

If you have any further questions or need support, gravotech teams are at your disposal!

C Contact us )
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https://www.gravotech.com/contact-us?utm_source=pdf
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