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How to choose the right permanent 
marking technology for your industry? 
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After reading our article on direct part marking (DPM), the marking 
technologies available on the market will no longer hold any secrets for 
you. The first thing is to choose it carefully.

Our experts

You need to ask yourself a number of questions: what are your constraints 
and criteria? What do you need? This guide will help you find the best 
solution for your project.

laser dot-peen scribing

mechanical

Laurent GIRAUDEAU
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Watch our video!
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Product traceability: 
what needs must be met? 

Traceability is essential for industrial companies, who need to be able to track their products 
throughout the production and distribution chain. In other words, from product development 
to sale to distributors or customers, via all stages of storage within facilities, until product 
recycling.  

Traceability* can be divided into two phases: 
•	 internal traceability which follows the manufacturing process
•	 external traceability , which enables us to follow the journey of a part or product after it 

has been distributed and sold. 

This enables parts to be identified and tracked in the long run. 

Traceabil ity in the industry:  how important is it?

*The different stages of traceability are detailed in the diagram on page 6-7.

If marking is to be read back by an automatic system, laser technology is often preferable. 
Although less expensive, dot-peen marking remains more restrictive for rereading.  

With a mechanical marking, the lack of contrast on unpainted parts calls for more effective 
lighting and camera reading. With potential errors, the robustness of the rereading process 
could also be compromised. 

Proof reading mode for tracing parts:  automatic or manual?

In this context, the number of proofreading points in the production chain must be taken 
into account. If the code has to be reread twenty times, the number of errors caused by a 
rereading camera on dot-peen markings can also lead to additional production costs. In this 
case, it's best to opt for laser marking. 
But if there is only one proofreading following the marking, it can also be cost-effective to 
choose dot-peen technology.  
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The stages of industrial traceability

Parts supply Manufacturing /  
Machining

Marking / 
Assembly Distribution Use

Several suppliers send their parts 
and raw materials, without them 
necessarily having an identification 
code.

As soon as the parts are received, an 
identification code is assigned and 
then they are added into stock to be 
tracked throughout the product's 
transformation.

The batches of transformed parts bear 
a new number to identify those which 
are part of the batch.

The distribution network enters 
the part into stock according to the 
supplied identification code, and then 
assigns a user.

The identification code will enable the distributor 
to be traced back up the chain, by means of the 
batch number, the part and supplier references.

Supplier A

Part A
Product 
from 
batch 1

Product 
from 
batch 2

Product 
from 
batch 4

Batch 1

Part B

Batch 2

Batch 3

Part C Batch 4Supplier B Distributor C User C

Distributor B User B

Distributor A User A

Batch manufacturing 
using the parts

Internal 
traceability

Inventory mana-
gement

production 
Intermediate

Adding parts
 to stock

Internal manufacturing 
and monitoring 

procedures
Quality control Data sent to database

Adding parts
 to stock

Batch 4 sold 
to user B and C

Final production
Failure of product from batch 
4, possibility of repatriating all 

products from this batch
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Need to mark a logo or pictograms? You need to know that mechanical technology (dot-
peen or scribing) can only reproduce outlines. As a result, the quality of the marking is much 
higher with a laser, which offers better resolution and more detail. 

For example, since the distribution box of an electric car has to carry several information (CE 
marking and technical specifications), laser marking is generally more appropriate, as it is 
finer-grained.

Marking type

Aesthetic Functional

Laser tech-
nology

Technology 
dot-peen, scribing 

or laser

Marking type: towards an aesthetic or 
functional rendering? 
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Material  sensitivity : 
another factor to consider for marking 

Usually, every marking machine, whether mechanical or laser, can be used on all types of 
material, hard or soft.  

However, the stylus tip of mechanical machines will have a shorter lifespan depending on 
the hardness of the material to be marked. For example, some metals are more malleable 
than others - brass is easier to deform than steel. 
However, the harder the metal, the more the laser solution will be preferred to avoid repetitively 
changing the stylus of the mechanical machine. 

Take the example of hydraulic fittings: if there are plastic and metal components for the 
same marking application, laser technology with a specific wavelength (Hybrid 1,064 nm 
and Green 532 nm) is required.

Some tips depending on the type and hardness of the 
materials to be marked 

Materials, hardness and surface : 
what do you need to know?   

When several different materials need to be marked, laser technologies are 
more versatile. Beware also of organic materials (such as glass, ceramics or 
wood), which cannot be marked using mechanical marking technologies 
(dot-peen or scribing). 

To know 

On materials that are sensitive (to corrosion, 
to changes in surface condition…), dot-peen 
marking is generally preferred. This better 
preserves the material's mechanical qualities 
and surface properties, unlike laser marking, 
which modif ies the material's internal 
properties. 

Scribing is also a favorable technology due to 
its very low alteration of surface properties. 
However, without modification to the machine, 
it is not possible to mark 2D codes, hence the 
preference for dot peen technology.  

The problem of material sensitivity is particularly acute in the medical sector, where 
instruments entering the sterilization process are fitted with a Datamatrix code for tracking 
purposes. Using dot-peen technology is much simpler for these stainless steel instruments. 
Although it is possible to mark medical devices with a laser solution, the marking conditions 
are demanding, as corrosion must be prevented from developing as a result of the marking.

To know 
For the same reasons, dot-peen marking is preferred to laser marking, for 
example:  
•	 on implants such as hip prostheses, to avoid surface micro-cracks that 

increase the risk of breakage;
•	 on jet engine fins, in the aerospace industrywhich can be affected by the 

creation of weak points.
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Marking durability: what are the 
requirements for your marked parts?

Do you need permanent marking ? Think about the stresses your parts are subjected to 
during assembly or throughout their life cycle.  

If they are subject to aggression that could cause the marking to disappear, opt instead 
for mechanical marking (dot-peen or scribing). Since it can be deeper than laser marking 
(approx. 0.4 mm), it can be more resistant.  

In this case, the notion of depth will be the decisive criterion when choosing your technology. 
For marking of significant depth (generally 0.3 mm with scribing, 0.4 mm with dot-peen), 
mechanical engraving is recommended. Laser marking is also possible, but will require 
high power, or more time, and consequently higher production costs. It will also impose 
more constraints on the marked part (higher temperatures, greater material shrinkage, etc.). 

Let's take the example of mufflers (part of the exhaust system in a 
car), where the marking must resist abrasion. On these automotive 
parts, which are likely to rustover time, the engraving must 
remain visible when scratched with emery cloth. Mechanical 
technology is therefore recommended. 

To meet the requirements of standards such as VIN (Vehicle 
Identification Number) marking, you can turn to mechanical 
technology. Particularly when marking is to be carried out 
before applying paint . The engraving must be sufficiently 
wide and deepto avoid being filled in by the paint and remain 
visible. 

Finally, for all applications where a material will undergo treatment after the identification 
phase, e.g. hardening, cataphoresis, annealing, dot-peen or scribing marking will be 
recommended. But if the treatment is carried out before marking, laser technology can meet 
the need for traceability. If your parts are not treated (before or after marking), other criteria 
will enable you to choose between the different technologies available.
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Marking environment : what peculiarities 
should be taken into account? 

If your marking machine is to be integrated into a production line or installed in a workshop, 
you need to take into account the constraints involved: beam exposure for a laser machine, 
noise issues, space required for integration or placement…  

Laser technology on a production line, for example, needs an enclosure, i.e. protection to 
create a light-tight environment. You'll also need to consider the costs of integrating the line, 
including the installation of safety sensors and automated systems meeting specific standards.  

For off-line marking, i.e. in a workshop with an operator and using a stand-alone station, only 
noise and machine positioning need to be taken into account. 

Marking technologies can be noisy , depending on the material to be marked. This is 
particularly true of dot-peen. As with laser enclosures for in-line integration, the additional 
cost of reducing noise must be factored into your project. 

Machine use: on or off  a production l ine? 

Scribing technology is the least noisy mechanical marking solution, but requires 
better part clamping.

To know 

Do you have a problem related to dust or contamination of the industrial environment by 
suspended particles, chemicals and other substances? 
For clean-room marking, you need to use a laser machine with a suitable, high-performance 
extraction system. 

Are the parts to be marked clean or oily? 
When leaving the mold, the laser is not recommended. Indeed, its optical elements do not 
tolerate dust and industrial oils well, with a risk of smoke emission. It is therefore preferable 
to move towards dot-peen. 

With regard to clean environments where hygienic constraints are not strong, nor subject 
to an oily or dusty context, mechanical technologies (dot-peen/scribing) or lasers can both 
be used.

What are the specif icities related to your industry? 

Indeed, in the case of dot-peen or scribing marking, whether on a production line or off-
line, part clamping is necessary. This clamping can take various forms, depending on the 
size and shape of the part. 

What are the cleanliness 
constraints in your factory?

Cleanliness 
and strict hy-
giene require-

ments

Dusty and/
or oily 

environment

Laser tech-
nology

Mechanical 
technology

Clean 
environment

Mechanical or laser 
technology

Are the parts to be marked hot(from the oven or injection press), or at room temperature? 
Please note that a marking machine is not necessarily designed to engrave parts at temperatures 
above 80°C. It can be damaged if the marking operation takes place near a heat source, or 
if the parts to be marked are at high temperature. 
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Laser is recognized in the industry as the fastest marking technology, however Gravotech 
dot-peen machines are the fastest on their market, with a speed of 10 readable characters 
per second. 

What are your production rates or cycle times? 

Marking technology Dot-peen Laser

Material Metal

Marking size 43 x 12 mm

Datamatrix size 12 x 12 mm

Datamatrix cycle time 12.9 seconds 6.43 seconds

Total cycle time 18.7 seconds 9.14 seconds

For marking including text or 2D code, of identical size and quality, laser marking will be 
faster. However, additional precautions need to be taken in terms of safety and material 
compatibility with the laser beam.

If such a situation arises, you'll need to place the machine further down the production line, so 
that marking can be carried out under more optimal thermal conditions (low temperature). 
In this case, you'll need to take additional measures to protect the machines (fresh air or 
cold water turbine), or use a protective screen to reverberate the heat emitted. 

To avoid the problems associated with this type of application, non-contact technology such 
as laser is recommended. 

Comparison of dot-peen and laser cycle times

Gravotech machines feature a very high degree of protection (IP). F-Series 
laser heads, for example, have an IP54 rating. This is an important criterion for 
reducing your long-term maintenance costs. 

To know 

Marking technology Laser

Material Metal Plastic

Marking size 29 x 25 mm 39 x 25 mm

QR code size 7 x 7 mm 8 x 8 mm

Cycle time 8.18 seconds 4.81 seconds

In this case, the laser marking on the plastic part is slightly larger, but almost twice as fast.

A machine's lifespan also depends on its care and maintenance. Whether it's a benchtop or 
an integrated machine, the service life is the same . The difference in a machine's lifespan 
depends above all on how it is used. On a production line in continuous operation, its durability 
will be reduced compared to a machine used on an ad hoc basis. 

What is the l ifespan of this type of machine?

With dot-peen technology, the average lifespan is 20 years. The consumables 
to be changed here are styluses and require certain additional operations to be 
taken into account. 

With a laser sourcesource, you can count on a lifespan of 100,000 hours, i.e. 25 
years in two 8-hour shifts, 250 days a year. Remember that fume extraction by 
an air extractor requires filters to be changed regularly, so you'll need to factor 
maintenance operations into your budget.  

Example of marking on two different materials without looking for depth
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How much should you spend on a marking 
machine? 

With very different levels of acquisition, the budget also becomes a criterion for choosing 
between mechanical and laser. So, you must plan:

IntegrableStation

between $5,000 and $12,000 for a mechanical machine (dot-peen or scribing)

Stations Integrable

The choice of a marking technology is made according to numerous criteria specifically 
linked to the industry concerned. To guide you in your choice, keep in mind the different 
elements set out in this ebook. And to go further, call on a Gravotech expert who can work 
with you to precisely define the technology and machine that will best suit your needs. 

between $16,000 and $55,000 for a laser machine, with different sources and powers

Please note: these budgets do not take into account the integration of the equipment on the 
production line, so it is up to you to plan it with an integrator. 
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