
San Francisco was the venue for the 
33rd PIANC World Congress, which took 
place in June 2014. One theme featured 
particularly heavily – quality and the need 
to ensure the highest standards across 
our industry. 

The issue of quality in marine fenders 
is one that Trelleborg has discussed for 
some time. The company has suffered 
in the past due to competitors who 
would undercut it on price, but who did 
not operate with transparency about the 
quality and performance that is absolutely 
essential in the supply of mission-critical 
equipment. 

These more unscrupulous suppliers 
tended to be trading houses that supplied 
products ‘off the shelf’ and had a bad 
habit of applying PIANC ‘certification’ 
across the board, without evaluating and 
understanding the factors that affected 
performance – such as rubber compound 
composition and the mixing process. 

To produce the same quality as that 
supplied by the more premium players, 
and at a lower cost would not have 
been possible. Aside from anything else, 
the price of raw rubber has risen – but 
there has been no change in the pricing 
structures of low-cost suppliers.  

At the Congress, Trelleborg spoke to 
a number of people that were inclined 
to agree with it. These stakeholders 
were representative of the industry 
as a whole. The company also spoke 
to specif iers who were f inding the 
same thing, members of PIANC who 
were also concerned, even some of 
Trelleborg’s competitors – many agreeing 
this is happening and that it is having 
repercussions for their business. Of 
course, there were one or two suppliers 
who disagreed. Either way, the market 
is reacting. The fact that the market is 
evolving is extremely positive, and it 
seems that other manufacturers are now 
operating with more transparency. 

Prioritising quality
Last year, Trelleborg designed a Rubber 
Compound Specification which is freely 
available for specifiers to copy and 
paste in order to stipulate and, critically, 
substantiate quality requirements for their 
projects. 

This year, we are finding that other 
high quality suppliers are keen to do the 
same; however, the low-cost competitors 
cannot. Trelleborg has seen at least one 
other example from another premium 
manufacturer who has implemented 
quality control practices that prove the 
formula and properties of their products, 
and invite customers to check their claims. 

This is just one of the ways we have 
started to see an about turn in the market. 
We have also started to see clients 
up-specifying projects – upfront purchase 
cost is no longer the deciding factor. 
Quality and technical knowledge are now 
being prioritised, and there is greater 
awareness that specifying and ensuring 
quality upfront will translate to better value 
over the whole product lifecycle. 

We have also experienced an occasion 
where a low-cost competitor beat us on 
price to supply a contract initially, but after 
the award, the customer discovered they 
could not meet quality requirements and 
performance, giving us the chance to 
tender again. 

It seems that more and more customers 
are finally convinced of the importance 
o f  cons ider ing rubber  compound 
composition, and subsequently, quality. 
They realise that taking this approach will 
mean savings over the life of the fender, 
while reducing the risk of damage to both 
vessels and port infrastructure itself. 

We  do  no t  wan t  to  e l im ina te 
competition – it is healthy. But we do want 
to ensure there is an accurate standard 
available, so that specifiers can be 
assured that they are considering like for 
like, and standards are driven up overall. 

Modulus considerations
The mixing of rubber with carbon black 
(reinforcing filler) is just as important as 
the rubber compound composition in 
guaranteeing performance, as we are 
investigating at the moment. We are 
currently working on a project to gain a 
deeper understanding of what impacts the 
‘modulus’ of a fender. Modulus is technically 
defined as the ratio of stress and strain, and 
is a much more effective measurement of a 
fender’s energy absorption capacity than the 
traditional ‘hardness’. 

Under load, stress is generated inside 
a fender and change of shape (strain) 
occurs. Suppliers should have a range 
of different compounds available, with 
di fferent modulus values, to meet 
different performance requirements. 
This, naturally, introduces complexity into 
the manufacturing process and leads to 
added costs.

Quality and performance 
For a particular rubber formulation, even 
down to the equipment used for mixing, 
the temperature and sequence of mixing 
(mixing cycle) all impact the modulus – 
and therefore, affect the performance and 
fatigue life (lifecycle) of the fender. We are 
now looking into how the requirement 
for bespoke compounds translates 
into practice across the market, and 
whether there is a deep enough market 
understanding of the importance of the 
manufacturing process in optimising 
fender performance. We are already doing 
some testing on fenders that have been 
produced using different processes and 
equipment, and we will be sharing the 
findings later this year.

In the meantime, the market can no 
longer continue to be complacent about 
the issue of rubber quality. To prove the 
issue, we undertook a comprehensive 
testing programme towards the end of last 
year, which evaluated fenders currently in 

An evolving industry

Richard Hepworth, 
President, Trelleborg Marine Systems

1   Edit ion 63: September 2014 www.por ttechnolog y.org

TRELLEBORG MARINE SYSTEMS  
IN ASSOCIATION WITh PORT TEChNOLOGY INTERNATIONAL



use at ports around the world. Quality was 
measured in a number of ways, including 
rubber density and rubber-to-filler ratio. 
There were some shocking results: in 
some cases, fenders in-situ at ports 
globally did not comply with the claimed 
specifications. 

As an industry, we have suffered over 
the past few years, but the outlook is 
optimistic. We have a chance to improve 
how we operate going forward through 
strategic purchasing with an eye on 
quality. With the market beginning to 
do something of an about turn, and 
the importance of rubber compound 
composition gradually beginning to be 
understood and specified, the next time 
we run a testing programme like this the 
results should be much more positive.

For  more in format ion on Rubber 
Compound Composition in marine fender 
systems, download the whitepaper: 
http://trelleborg.tecs1.com/
RubberSpecification2013
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Trelleborg’s Super Cone fenders have applications in ports globally. 

TEST STANDARD SPECIFICATION

Density ISO 2781 Max 1.20 g/cc 
Polymer % ASTM D6370 Min  45%
Carbon black % (N3** type) ASTM D6370 Min 30% (see note below)
Ash % ASTM D297 Max 5%
Rubber filler ratio 

Note: For softer fender grade the following specification is applicable: 
E0.7 - E1.0: Min 20%  -  E1.1 - E.8: Min 25%  -  E1.9 - E3.1: Min 30% 
Please refer to the Trelleborg Marine Systems catalogue for more information.
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Rubber specification
By far the most important factor affecting 
fender performance is rubber type and 
rubber compound composition. however, 
the behaviour of rubber under stress is 
unique, so it is essential that precisely the 
right formulation is specified and critically, 
finds its way to the final product to ensure 
a long and robust service life. 

In marine fenders, three key factors – 
velocity factor, temperature factor and 
longevity – are affected by rubber grade 
and compound formulation.

The properties of fenders vary dramatically 
depending on their composition; rubber 
compound composition should be built 
into specifications in order to guarantee 
performance and lifecycle. 

The model specification (left) is intended 
to guide specifiers in ensuring the correct 
rubber compound composit ion and 
physical properties required to optimise 
performance and guarantee longevity.

Specification for chemical composition for rubber compounds (NR/SBR based compounds)
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