
How do you make packaging suitable for air or sea
freight?
Making packaging suitable for air and sea freight requires a targeted approach that takes into account the
specific requirements of each transport medium. You need specialized transport packaging that can
withstand vibrations, temperature fluctuations, moisture, and mechanical stress. This includes choosing the
right materials, dimensions according to transport regulations, adequate protective measures, and compliance
with international standards such as UN specifications and IATA rules.

Why Are Special Packages Needed for Air and Sea Freight?

Transport via air and sea exposes your packaging to extreme conditions that standard packaging cannot
handle. In air freight, products experience pressure changes, temperature fluctuations from -40°C to +70°C,
and severe vibrations during takeoff and landing.

Sea freight brings different challenges. Containers undergo months of exposure to salt seawater, high
humidity, and temperature changes. Additionally, waves and storms can cause extreme movements that
damage unprotected products.

Unsuitable packaging leads to costly consequences during international shipping. Think of corrosion from
moisture, damage from vibrations, or product failure from temperature fluctuations. These risks make
specialized transport packaging essential for valuable industrial equipment.

Which Materials Are Best Suited for Transport Packaging?

For air freight-suitable packaging, lightweight but strong materials are crucial. Aluminum profiles with
honeycomb panels offer excellent protection with minimal weight. High-grade plastics such as polyethylene
and ABS can withstand temperature fluctuations and provide good shock absorption.

Sea freight packaging requires materials that resist prolonged moisture exposure. Treated wood with water-
repellent coating, galvanized steel, and composite materials perform excellently in marine environments.
Foam interiors made of polyurethane or polyethylene provide optimal product protection.

Material Air Freight Sea Freight Properties
Aluminum Excellent Good Lightweight, corrosion-resistant

Treated Wood Good Excellent Cost-effective, reusable

Composites Excellent Excellent Strong, light, durable

High-grade Plastic Good Excellent Chemically resistant, flexible

How Do You Determine the Right Dimensions and Weight for Your
Packaging?

Air freight restrictions dictate strict weight and dimension requirements. Standard aircraft containers have
specific sizes, and each additional kilogram significantly increases transport costs. Always calculate the
volumetric weight factor to avoid unexpected costs.



For sea freight, dimensions are more flexible, but efficient container utilization saves costs. Standard sea
containers have internal dimensions of 589cm x 235cm x 239cm for a 20ft container. Plan your packaging to
fit optimally in this space.

Weight distribution is crucial for both transport modes. Ensure the center of gravity is low and weight is
evenly distributed. This prevents tipping during transport and makes handling safer. Use modularity in your
design to enable different configurations.

What Protective Measures Are Essential During Transport?

Shock absorption forms the basis of effective transport protection. Use multi-layer foam systems that absorb
different frequencies. Polyurethane foam protects against low-frequency shocks, while polyethylene foam
dampens higher frequencies.

Moisture protection is critical, especially for sea freight. Integrate vapor barriers into your packaging and
use desiccants like silica gel. Ensure adequate ventilation to prevent condensation, while protecting against
direct moisture intrusion.

Temperature control requires insulation materials and sometimes active cooling. Reflective foils protect
against radiant heat, while insulation foam limits temperature fluctuations. For sensitive electronic
equipment, temperature loggers are essential for monitoring the cold chain.

What Are the Key Regulations and Standards?

UN specifications form the international basis for transport packaging. These standards define test procedures
for drop tests, stacking tests, and leak tests. Packaging must be certified according to UN codes that indicate
material type and performance level.

IATA rules for air freight are stricter than sea freight regulations. Dangerous goods require special UN
approvals, and lithium batteries have additional packaging requirements. Ensure your packaging complies
with the appropriate IATA classification.

IMO regulations govern sea freight transport. These rules cover container security, weight distribution, and
hazardous materials. Compliance assurance occurs through systematic documentation and regular audits of
packaging processes according to international quality systems.

How Do You Optimize Costs and Sustainability of Transport
Packaging?

Cost optimization begins with modular design that accommodates multiple product formats. Reusable
packaging has higher initial costs but saves significantly in the long term. Circular packaging principles such
as return logistics and refurbishment reduce total ownership costs.

Sustainable transport packaging combines environmentally friendly materials with long lifespan. Use
recycled materials where possible and design for disassembly at end of life cycle. Packaging as a Service
models where the supplier retains ownership encourage optimal reuse.

Smart packaging with IoT sensors monitors location, temperature, and shocks during transport. This data
helps optimize transport routes and refine protection levels. Sustainable development of transport packaging
requires balance between protection, costs, and environmental impact without quality loss.



How Do I Test Whether My Packaging Meets UN Specifications Before Shipping?

Have your packaging tested by a certified test laboratory that performs drop tests, stacking tests, and leak
tests according to UN standards. You will receive a certificate with UN code indicating material type and
performance level. Always test with the actual product inside to get realistic results.

What Are the Most Common Mistakes in Designing Transport Packaging?

The three biggest mistakes are underestimating weight distribution (causing tipping), insufficient moisture
protection for sea freight, and ignoring volumetric weight factors for air freight. Additionally, addressing
different shock frequencies with multi-layer foam systems is often forgotten.

How Do I Calculate the Volumetric Weight Factor for Air Freight and What Does This
Mean for My Costs?

Volumetric weight = (length x width x height in cm) ÷ 6000. Airlines charge the higher of actual weight or
volumetric weight. A large but light package can therefore be much more expensive than expected. Optimize
dimensions by using more compact packaging designs.

When Is It Profitable to Invest in Reusable Transport Packaging?

Reusable packaging becomes profitable from approximately 5-8 return trips, depending on material and
complexity. For regular shipments to fixed destinations or with Packaging as a Service models, they are very
cost-effective. Always calculate total ownership costs including return logistics.


