
How are foam interiors designed for optimal
protection?
Foam interiors are a crucial part of industrial packaging solutions when it comes to protecting fragile and
valuable equipment. A well-designed foam interior not only provides physical protection, but can also yield
significant cost savings by preventing transport damage. Designing these interiors is a precise process that
takes into account the properties of the product, transport conditions and the specific risks that need to be
mitigated. From shock absorption to vibration damping, foam interiors are custom-made to provide optimal
protection in every situation.

What are the properties of foam that make it ideal for protective
interiors?

Foam is ideal for protective interiors because of its unique combination of shock-absorbing, vibration-
reducing and insulating properties. The cell structure of foam allows it to absorb and distribute energy,
making it perfect for protecting fragile equipment during transport and storage.

The key properties that make foam so suitable for protective applications are:

Density and compression resistance – Different types of foam have varying densities, from very light
to compact. The higher the density, the greater the resistance to compression and the better the
protection against heavy impact. For lighter, yet fragile items, a lower density foam may be sufficient.
Elasticity and shape recovery – High-quality foam returns to its original shape after compression,
which is essential for repeated use. This makes it ideal for equipment that is transported regularly, such
as measuring instruments or medical equipment.
Shock absorption – The cell structure of foam absorbs the kinetic energy released during shocks and
impacts. This energy is distributed throughout the material rather than transferred to the protected
product.
Vibration damping – In addition to sudden shocks, foam can also absorb continuous vibrations that
occur during transport. This is particularly important for electronic components and precision
instruments.

There are different types of foam available, each with specific properties that make them suitable for
different applications:

Polyethylene (PE) foam – Chemically inert, water-resistant and recyclable, ideal for applications
where moisture can be a problem.
Polyurethane (PU) foam – Excellent shock absorption, available in different densities, perfect for
heavier protection.
EVA (Ethylene Vinyl Acetate) foam – Lightweight, flexible and water-resistant, suitable for lighter
products that still need protection.
Anti-static foam – Specially developed for electronic components, prevents damage from electrostatic
discharge.

The choice of a particular type of foam depends on the specific protection requirements of the product, the
transport conditions and the expected use of the packaging.

What is the design process for a foam interior from start to finish?



The design process for a foam interior is a methodical approach in which we start with a thorough analysis of
the product to be protected and end with a tailor-made protection solution. This process involves several
crucial steps that together ensure an optimal result.

The complete design process is as follows:

Product analysis and risk assessment – First, we assess how fragile the product is, which parts are
particularly vulnerable and what environmental factors it will be exposed to. We also analyse how the
product will be transported and what the risks and challenges are along the way.

Identification of critical points – We determine which parts of the product are most vulnerable to shocks,
vibrations or other influences. These can be protruding parts, sensitive electronics or precision components
that must remain precisely aligned.

Material selection – Based on the product analysis, we select the most suitable type of foam, density and
thickness. Different parts of the interior may require different materials, depending on the specific protection
requirements.3D modelling and design – Using CAD software, we create a digital model of the foam interior.
This model takes into account the exact dimensions of the product and packaging, ensuring a perfect
fit.Prototyping and testing – We create a prototype of the designed foam interior and test it with the actual
product. We examine the fit, ease of use and level of protection.Drop tests and simulations – To ensure that
the foam interior provides sufficient protection, we carry out drop tests and other simulations that mimic
transport conditions. This can be done according to specific standards, such as for defence applications or
medical equipment.Optimisation and adjustment – Based on the test results, we optimise the design where
necessary. This may involve adjusting the density, adding extra reinforcements or refining the fit.Production
preparation – The final design is prepared for production, taking into account production methods such as
CNC milling, waterjet cutting or punching, depending on the complexity and precision required.

This design process is not linear but iterative. If testing reveals that certain aspects need to be improved, we
go back to earlier steps in the process. The end result is a foam interior that is perfectly tailored to the specific
requirements of the product and the transport conditions.

What role does Dead On Arrival prevention play in foam interior
design?

Dead On Arrival (DOA) prevention is a crucial aspect of foam interior design. DOA refers to products that
arrive damaged at the end user and are immediately unusable. A well-designed foam interior is essential to
prevent this scenario and plays a key role in ensuring product quality during transport.

The impact of DOA incidents goes far beyond the direct cost of the damaged product:

Financial consequences – In addition to the cost of replacement or repair, there are also costs for
returns, extra handling, administration and possibly rush deliveries to quickly provide the customer
with a replacement.
Reputational damage – A DOA product damages customer confidence in your brand and can lead to
negative reviews and loss of future sales.
Operational disruptions – For professionals in sectors such as defence, medical care or emergency
services, a DOA product can mean that critical operations are delayed or compromised.
Sustainability impact – Extra transport, replacement and waste resulting from DOA have a negative
impact on the ecological footprint.

When designing foam interiors for DOA prevention, we apply specific strategies:



Critical zone identification – We identify the most vulnerable parts of a product and design extra protection
for these zones. These can be connectors, displays or precision parts, for example.

Multiple layers of protection – For high-value or highly sensitive equipment, we implement several layers
of protection that complement each other. This can consist of a combination of different types of foam with
specific properties.

Resonance analysis – We analyse the natural frequency of the product to select foam that specifically
dampens vibrations in that frequency range, preventing resonance damage.

Fixation and immobilisation – The foam interior is designed so that the product is completely fixed and
cannot move within the packaging, even under extreme handling conditions.

Climate protection – In addition to mechanical protection, the right foam also offers protection against
moisture, temperature fluctuations and, in some cases, electrostatic discharge.

By placing DOA prevention at the heart of the foam interior design process, we ensure that products reach
their destination safely, even under the most challenging transport conditions. This is particularly important
for sectors such as defence, medical technology and emergency services, where equipment must be
immediately operational without defects.

How does a well-designed foam interior affect the Total Cost of
Ownership?

A well-designed foam interior has a significant positive impact on the Total Cost of Ownership (TCO) of
both the product and the packaging solution itself. The initial investment in high-quality foam may be higher
than for standard solutions, but the long-term benefits far outweigh these costs.

The main ways in which foam interiors reduce TCO are:

Reduction of transport damage – The primary function of foam interiors is to prevent damage. Every
instance of damage prevented not only saves the direct costs of product replacement, but also the indirect
costs such as handling, administration and customer service.

Reduction in warranty claims – Products that arrive undamaged result in fewer warranty claims. For a
company that ships thousands of products annually, a reduction of just a few percent in warranty claims can
save tens of thousands of pounds.

Extended product life – Even when damage is not immediately visible, inadequate protection can lead to
micro-damage that shortens the life of products. Good foam interiors prevent this insidious degradation.

Reusability of packaging – High-quality foam interiors retain their protective properties over many cycles
of use, making them ideal for returnable packaging or circular packaging concepts.

Optimisation of packaging volume – Custom-made foam interiors make it possible to ship products in more
compact packaging, reducing transport costs and saving warehouse space.

Let’s put these cost savings into perspective with an example:

Suppose a company ships 1,000 high-end devices annually with an average value of £5,000 each. With
standard packaging, the company experiences a DOA rate of 3%, resulting in 30 damaged devices per year.
The total damage then amounts to £150,000, plus approximately £30,000 in indirect handling costs.



By investing in custom-made foam interiors (say £50 extra per package, so £50,000 in total), the DOA rate
can be reduced to 0.5%. This means only 5 damaged devices per year, with total damage of £25,000 plus
£5,000 in indirect costs.

The net savings in the first year would then be: (£150,000 + £30,000) – (£25,000 + £5,000 + £50,000) =
£100,000

In subsequent years, the savings would be even greater, as the investment in the design of the foam interiors
would already have been made.

In addition to these quantifiable cost savings, there are also qualitative benefits:

Higher customer satisfaction and loyalty
Improved brand perception as a reliable supplier
Less stress and time loss for end users
Better predictability of operational costs

For sectors such as defence, medical technology and emergency services, where equipment must be
immediately operational in critical situations, the value of reliable protection is even greater than the pure
cost savings. Here, the difference between well-protected and poorly protected equipment can literally be
life-saving.

At Faes, we understand that every product, every application and every sector presents unique challenges.
That is why we develop foam interiors that are perfectly tailored to your specific needs. Whether it concerns
fragile medical equipment, sensitive defence technology or costly measuring instruments, we ensure that
your products arrive safely, every time.

Frequently Asked Questions

How do I choose the right type of foam for my specific product?

The choice depends on the weight of your product, its fragility and the transport conditions. High-density PU
foam is ideal for heavy, fragile products. Anti-static foam is more suitable for lighter electronic components.
For products that need to be protected from moisture, choose PE foam. Always have a risk analysis carried
out by a packaging specialist to determine the optimal foam solution for your specific situation.

What are the most common mistakes when designing foam interiors?

The most common mistakes are: not taking all transport risks into account, using foam layers that are too thin
to save costs, choosing the wrong density for the product weight, insufficient fixation allowing the product to
shift, and ignoring environmental factors such as temperature and humidity. It is also often forgotten to test
the foam interior under realistic conditions before it goes into production.

How can I evaluate the effectiveness of my current foam interiors?

Evaluate your current foam interiors by keeping track of transport damage statistics, collecting customer
feedback on the condition of products received, and conducting regular visual inspections of used packaging.
Look for signs of compression or degradation of the foam.

Also consider conducting professional drop tests or transport simulation tests to objectively measure
protective capacity. Compare your DOA figures with industry standards.

Can I combine foam interiors with other protection methods?



Absolutely, foam interiors work excellently in combination with other protection methods. For optimal
protection, you can combine foam with air buffering, anti-static bags for electronic components, moisture-
absorbing materials, or temperature-regulating packaging. For highly valuable or critical products, a multi-
layer protection strategy is often used, with foam providing primary shock absorption and additional
materials addressing specific risks.


