
 
Basic guide to rope fibres & construction 

 
Polyethylene = HMPE -  Dyneema®  

Dyneema is a registered name of DSM, the Dutch chemical corporation. HMPE is the generic name of the rope. 
Manufacture changes polyethylene on a molecular basis and also aligns the fibres in one direction. The result is 
Dyneema®. This material exhibits increased breaking loads (very low elongation at break for synthetic fibres) and 
reduced stretch. Dyneema® has a very low specific weight that imparts buoyancy, good abrasion strength, and 
resistance to UV. The only downside of Dyneema® is creep (can show permanent elongation under load) 
However, due to its impressive advantages, Dyneema® is the most widely used high-tech fibre in the yachting 
rope segment and particularly well suited for use as a core material for high-tech racing ropes for both dinghies 
& yachts. The cover serves as a protection against abrasion and light, whilst the core takes the load. Therefore, 
it is possible to remove the cover from the rope ends without reducing the rope's breaking strength. This makes 
dyneema the number one choice for all high quality products such as sheets, halyards, and trim lines. 

Aramid = Kevlar®, Twaron® or Technora® 
Japan-based Teijin produces Twaron® and Technora® fibres.  U.S.-based DuPont produces Kevlar®. Each of 
these products is a para-aramid fibre made of co-polymers. In the yachting segment, this fibre is highly 
appreciated because it exhibits zero stretch, highest breaking loads, and extremely high temperature resistance. 
This makes it ideal for use as a cover fibre for winches. However, use in stoppers & jammers is not 
recommended, as this fibre has only low resistance to bending across sharp edges. Another downside is its 
sensitivity to sunlight. 

Polyester (PES or PET) 
Polyester offers a number of chemical and physical advantages. It has relatively good breaking loads for its size 
and low stretch as well as resistance to salt water, abrasion resistance is good in both dry and wet conditions, 
and its shows good resistance to sunlight. In view of these benefits, PES is used frequently for the production of 
yachting ropes. For cruising sailors, it is used as material for both cores and covers of halyards, sheets, and 
mooring lines. Due to the high density of this material and its specific gravity, it is even be used as anchor warp. 
In high-tech racing applications, it is more often used as a cover material in order to afford UV protection to 
cores made of more sensitive materials. 

Nylon / Polyamide (PA) 
Apart from a high breaking load and stretch, nylon has a special property, namely, its resistance to abrasion 
which is better in wet than in dry conditions, as this fibre is able to absorb up to 7% water. For this reason, ropes 
made of PA are often used as mooring or anchor lines. However, when kept in contact with moisture for too 
long, the material can become stiff. Another downside as compared to polyester is its relatively lower UV 
resistance. For this reason, polyamide is increasingly replaced by polyester. 

Polypropylene (PP) = XLF 
PP is lightweight and buoyant, it exhibits sufficient abrasion resistance and temperature resistance. PP is used 
for simple applications.  Its relatively high stretch makes polypropylene a popular material for general ropes, 
towing lines, and mooring lines. It is rarely to be found in high-tech ropes 
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Rope Starting  
Material 

Strength 
daN/mm2 

Specific 
Gravity 

Water 
Absorption% 

UV  
Resistance 

Elongationo 
% 

Abrasion 
Resistance 

Creep Melt 
point C 

Dyneema 
/Spectra 

VHMPE 345 0.97 0 good 3.5 V good At high 
load 

140 

Aramid/ 
Tecnora 

Aramid 250 1.45 3 poor 3.5 V good Nearly not 
measurable 

450 

Polyester PET 110 1.4 0.5 V good 10-16 V good Nearly not  
measurable 

250 

Polyamide/ 
Nylon 

PA6/ 
PA66 

81 1.14 3 average 20-25 V good Low -good 250 

Polypropylene XLF 
mutifilament 

56 0.91 0 good 20-25 sufficient At high 
load 

160 

 

Common Types of Rope construction 

3-Strand 
3-strand ropes are made by gathering fibres to form 3 twisted strands and twisting these strands into a rope. 
Most twisted ropes are made of polyester and polypropylene. This type of ropes is widely used. Their other 
benefits include high elasticity, excellent abrasion resistance, and great ease of splicing. However, these ropes 
offer relatively little in terms of breaking load, as their individual strands can come apart when subjected to high 
loads. Furthermore, unlike braided ropes, these ropes do not have a consistent and round shape.  

Single braid 
Single braids or "single braided ropes" consist of an even number of strands braided according to a circular pattern, 
half of them clockwise, the other half anti clockwise. This type of rope offers a somewhat higher breaking force than 
a twisted rope, which makes it a bit more expensive. In most cases, these ropes consist of fibres such as Dyneema® so 
that they are very light and easy to splice. 
 
Double braid 
Double braids are ropes that have an inner hollow braid as their core. An outer hollow braid is braided around that 
core and forms the cover.  The result is a rope within a rope, which makes it possible to distribute loads evenly or 
unevenly between the core and the cover. Often, the cover serves the purpose of protecting the more sensitive, 
load-bearing core from environmental influences. This type of rope is generally very flexible, strong, comfortable to 
handle, and easy to splice. Exercise caution with all types of use where the cover moves over winches, cleats, and 
other hardware. In those cases, the cover could rub against the core and thus cause damage that would be invisible 
from the outside. 
 
8 Plait 
8-plait rope was developed to compensate for the negative characteristics of 3-strand ropes, i.e., twisting and 
hardening.  It boasts excellent shock absorption characteristics with 40% stretch and abrasion resistance. Ropes 
of this type are perfectly suitable to be stowed without reels or coils, without twisting or kinking 

  

 

The above notes are a basic guide only, for any further technical information on rope type and materials please 
feel free to contact us  - info@grandprixmarine.co.uk  01384 319389 
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