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The first sign of cordage use dates 
back about 28,000 years. Archeo-

logical findings in Europe have carbon 
dating confirmation of twine imprints 
found in clay shards. The Egyptians 
(circa 4,500 BC) appear to be the first 
to utilize rope-making tools, and for 
millennia, natural fibers such as hemp, 
manila, sisal, jute, cotton, and others 
were the material of choice when it 
came to making laid or twisted rope.

The playing field changed in 1935 
when DuPont’s young research director 

Wallace Carothers and his team came 
up with a synthetic polymer dubbed 
nylon, a fiber that soon found its way 
into stockings, toothbrushes, and the 
capable hands of rope manufacturers 
around the world. Polyethylene tere-
phthylate, another long-chain polymer, 
was synthesized in Britain in the 1940s, 
and eventually found its way into the 
DuPont lineup as Terylene in 1951. Ter-
ylene was rechristened Dacron, and the 
new polyester fiber soon joined nylon on 
the rope walks of cordage manufacturers 
around the world. 

Dacron proved to be much less 
stretchy than nylon, 90 percent as 
strong, and more resistant to ultravio-
let (UV) rays. Nylon and Dacron grew 
to be nautical buzzwords indicative of 
the rope of the future, at least up until 
chemical engineers with post doctoral 
degrees and ample grant dollars got 
serious about conjuring up new fibers. 
Today, Spectra, Vectran, Technora, and 
a whole host other tongue-twisters are 
the new, new thing in fiber technology. 
Truly stronger than steel, and 10 times 
lighter, they offer much less stretch and 
double or triple the tensile strength of the 
synthetic prototypes nylon and Dacron. 

Unfortunately, some also have inherent 
downsides such as reaction to UV, creep 
(permanent deformation under stress or 
heat), and the reluctance to be wrapped 
around a tight radius. 

Fiber to rope
For centuries, cordage was made in a 
time-honored tradition that began with 
fibers being spun into yarns, twisted to-
gether into strands, and finally twisted 
again in the opposite direction combin-
ing the strands into a rope. The opposing 
twists locked the bundle in place, and 
when tension was added to such three-
strand laid ropes, the yarns torqued and 
rubbed against one another in response 
to elongation. 

When it comes to making running 
rigging aboard sailboats, laid rope takes 
a back seat to braided line. The 26 sam-
ples of rope we evaluated for this test, 
all fall into what can be called braided 
rope. We looked at 24 ropes with braid-
ed covers that comprised eight, 12, even 
24 tows combined in patterns ranging 
from loose to tight weaves. Most incor-
porated a braided core, although a few 
ropes had parallel-strand cores. Two 
samples of Amsteel, a single-braid rope, 
were included in the test for comparative 
purposes. By doing away with most of 
the twist involved in laid rope, braided 
lines tend to have less stretch, and the 
fiber bundles can be better aligned with 
load paths.  

In early Dacron braided line, the 
tensile strength was usually evenly dis-
tributed (50-50 split) between the cover 
and core. Today’s crop of high-tech lines 
often favors an uneven load distribution 
between the cover and the core. One ex-
ample of this approach is found in a type 
of braided rope known as kernmantle, 
which comprises a braided cover and a 
high-tensile, parallel-strand core. In this 
design, the tensile strength is often split 
70-30, with the core carrying most of the 
load. Such load sharing means that even 
when abrasion has jeopardized the outer 

Practical Sailor testers sorted through a 
wide range of cordage for testing.

Digging Deep into 
Running Rigging
PS tests elongation, abrasion, and handling 
on ropes from four different manufacturers.
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A magnified image shows abrasion on 
5/16-inch Novabraid Polyspec line.
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Durability and elasticity were 
our principal comparative 

factors in this evaluation, but 
testers also considered ease of 
application, coating adhesion to 
substrate, resistance to abrasion, 
and price.

Picking the right piece of cord-
age for a specific running rigging 
task takes more than simply 
scanning strength and stretch 
statistics. Handling characteris-
tics, both on and off a winch drum, play into the equation, as 
does the durability of the line. With this in mind, we set up a 
multi-variable test approach that gave us a chance to derive 
some empirical data as well as subjective line-handling input. 

Elongation: Our stretch test used a hefty Ideal anchor wind-
lass to generate tensile load. Each 15-foot piece of line was 
affixed to a calibrated dynamometer directly measuring line 
tension. The actual load segment of each piece of rope was 
7.3 feet, and the bitter end of the line was affixed to a strong 
point via a bowline. Five tension pulls to 500 pounds were done 
to set the fiber in the new line and tighten the rope. The test 
process included measuring line stretch as the tension was 
increased from 200 to 1,000 pounds. The stretch was recorded 
and marked and measured on the rope. The measurement was 
made at 1,000 pounds of pull. The process was repeated five 
times with each sample, and the arithmetic average was used 
to indicate the stretch result.

During these tests we also observed how the rope be-
haved on the winch drum and whether or not the bowline 
slipped once the knot was initially set. Testers eliminated the 
need to track the latter because all knots held with only one 
note of interest. It involved Samson’s single-braid Dyneema 
line, a powerhouse of tensile strength, that testers thought 
might not hold a bowline due to its slippery olefin surface 
and urethane coating. Instead, the bowline fused itself in 
place, and though it easily untied after testing, it retained 
the deformation caused by the knot. 

Abrasion: In order to test the abrasion resistance inher-
ent in each braided line, we fabricated a simple machine 
that applied consistent abrasive point-load for a controlled 
period. The machine comprised an endless loop belt sander 
and a jig that could hold a piece of line in a specific align-
ment for a 10-second period. The purpose was to induce 

highly accelerated abrasion to each line in a uniform and 
repeatable manner. The resulting line damage was micro-
scopically inspected and compared via macro photography. 
Line damage was grouped into four categories and assigned 
grades, according to how much abrasion the cover sustained. 
Abrasion resistance is important since point loads often chafe 
through a cover and make a sheet useless despite the strong 
(and expensive) space-age fiber buried beneath. 

Handling: Testers put each piece of rope through a han-
dling drill that included coiling, tossing, cleat fastening, knot-
ting, and using each line on a winch drum. Even though 24 of 
the 26 lines had a polyester cover, we found a wide range of 
handling difference. The traditional double-braid polyester 
lines coiled most willingly, but New England Ropes high-tech 
Endura Braid proved to be the line-handlers’ favorite due to 
its supple feel and lack of any tendency to hockle. Ironically, 
it was the 10-millimeter (3/8-inch) line that earned the top 
rating while the smaller, 8-millimeter (5/16-inch) Endura Braid 
line was stiffer and less supple. We assume handling will 
change with age, and the trend will be toward lines becoming 
stiffer not more supple. With regard to winch drum behavior, 
some cover coatings will wear off and weather away, taming 
some of the initial slipperiness. The single-braid Dyneema 
lines, however, will retain much of their lubricity. 

                       h o w  w e  t e s t e d

To test abrasion resistance, each rope was 
evenly abraded for 10 seconds on a belt 
sander loaded with 80-grit sandpaper.

Testers Compare 
Rope Elasticity, 
Durability, and 
Ease of Handling
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The bowline 
in the 3/8-inch 
diameter Amsteel 
didn’t slip, but 
after tensioning, a 
permanent crimp 
remained where 
the knot was 
untied.  
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cover, the cordage still retains most of its 
original tensile strength. Mountaineer-
ing rope—just like anchor and mooring 
line—can be engineered to retain such 
a cache of tensile strength in the center.

The flip side of this approach, how-
ever, is that once the cover of a sheet, 
guy, or halyard frays, it is time to replace 
the line regardless of how much tensile 
strength is still left deeper in the core. 
So cordage manufacturers have been 
engineering braided rope comprising 
a tough, abrasion resistant cover and 
a core that meets the required tensile 
strength. In addition to careful selection 
of cover fiber, engineers have turned to 
anti-abrasion urethane coatings that 

reduce the damaging effects of abra-
sion, UV, and acid rain. In this round 
of testing, testers directly measured the 
abrasion resistance of each line, tested 
its resistance to stretch and observed 
how it coiled, handled, and behaved on 
a winch drum. (See “How We Tested,” 
on page 19.)

A Note on Breaking Strength
Breaking strength figures listed in the 
above table are astounding and represent 
the end of the line both figuratively and 
literally. At that point, the line has elon-
gated as far as its elastic and plastic limits 
allow, and when it exceeds its yield, the 
result is an explosive bang. According to 
the Cordage Institute, the rope industry’s 
amalgam of technical gurus, safe work-

ing loads (SWL) are five to 12 times less 
than the breaking strength for non “life-
line” uses. When used as a safety line, the 
SWL is calculated by dividing the break-
ing strength by 12 or more. The reason 
for this seemingly hyper-conservative 
safety margin is because shock loading 
can cause the static tensile load to sky-
rocket, and there needs to be plenty of 
safety margin to compensate for these 
momentary spikes.

What We Found
With so many lines to consider, we 
grouped the products by material and 
construction, more or less keeping the 
apples, oranges, and bananas in separate 
boxes. We began the process by sorting 
the rope into three fairly distinct perfor-
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Sta-Set Polyester 7/16” 14.34 oz. 6,600 lbs. 15.15% Double braid 4% 2 in. Excellent Excellent Fair $107 Cruising

Sta-Set X Polyester (parallel fiber) 7/16” 14.35 oz. 7,400 lbs. 13.51% Parallel core 2.4% 1.3 in. Good Excellent Fair $120 Cruising

VPC Vectran/Polyolefin 3/8” 11.65 oz. 6,500 lbs. 15.38% Double braid 1.65% 0.9 in. Good Fair Excellent $127 Club racing

T-900 Dyneema/Technora 5/16” 7.61 oz. 7,300 lbs. 13.70% Core-to-core 1.1% 0.9 in. Fair Excellent Poor $167 Club racing

Endura Braid Dyneema 5/16” 6.84 oz. 7,000 lbs. 14.29% Core-to-core 0.8% 0.7 in. Fair Excellent Good $183 Grand prix

V-100 Vectran 5/16” 6.84 oz. 8,000 lbs. 12.50% Core-to-core 0.7% 0.7 in. Good- Good Excellent $300 Grand prix

T-900 Technora 12/SK75 3/8” 10.99 oz. 11,800 lbs. 8.47% Core-to-core 0.6% 0.8 in. Fair Excellent Good $241 Club racing

Endura Braid Dyneema SK75 3/8” 10.71 oz. 10,000 lbs. 10% Core-to-core 0.6% 0.9 in. Excellent+ Exceelent Good $307 Grand prix

V-100 Vectran 3/8” 12.05 oz. 12,500 lbs. 8% Core-to-core 0.35% 0.7 in. Good- Fair Excellent $300 Grand prix

N
o

v
a

b
r

a
id XLE Polyester 7/16” 14.5 oz. 6,200 lbs. 16.13% Double braid 2.25% 2.7 in. Excellent Good Fair $93 Cruising

Polyspec Spectra 5/16” 6.75 oz. 7,500 lbs. 13.33% Core-to-core 1.2% 0.9 in. Excellent Good Good $218 Race, cruise

Polyspec Spectra 3/8” 9.25 oz. 9,800 lbs. 10.20% Core-to-core 1.0% 0.7 in. Good Good Excellent $218 Race, Cruise

Sa
m
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n

XLS #456  $ Polyester 7/16” 15 oz. 5,800 lbs. 17.24% Double braid 2% 2.1 in. Excellent Excellent Excellent $105 Cruising

XLS Extra-T Dyneema/polyolefin core 7/16” 12.75 oz. 6,100 lbs. 16.39% Core-to-core 0.7% 1.1 in. Excellent Excellent Fair $283 Comp. racing

Validator II #447 Vectran 3/8” 8.25 oz. 11,000 lbs. 9% Core-to-core 0.54% 0.7 in. Good+ Fair Good $299 Comp. racing

Warpspeed #444 Dyneema  5/16” 6 oz. 6,200 lbs. 16.13% Core-to-core 0.55% 0.7 in. Good- Excellent Fair $261 Comp. racing

Amsteel #870** Spectra single braid 5/16” 5.75 oz. 10,500 lbs. 9.52% 12-strand 0.49% 0.6 in. Excellent Fair Excellent $150 Comp. racing

Warpspeed #444 Dyneema  3/8” 8.25 oz. 9,800 lbs. 10.02% Core-to-core 0.45% 1.2 in. Excellent Excellent Excellent $343 Comp. racing

Amsteel #870** Spectra single braid 3/8” 5.75 oz. 15,500 lbs. 6.45% 12-strand 0.37% 0.6 in. Excellent Fair Excellent $322 Comp. racing

Ya
le

Yacht Braid Double-braid polyester 3/8” 9.92 oz. 5,600 lbs. 14.6% Double braid 3.2% 2.3 in. Excellent Excellent Poor $63 Cruising

Vizzion Polyester/Vectran LCP 3/8” 9.77 oz. 6,500 lbs. 15.38% Double braid 0.8% 0.9 in. Good Good Good $157 Cruising

Maxibraid Plus UHMWPE 3/8” 8.91 oz. 8,600 lbs. 11.63% Core-to-core 0.55% .5 in. Very Good Good Excellent $228 Racing

Crystalyne Polyester/Vectran LCP 5/16” 6.34 oz. 7,200 lbs. 13.89% Core-to-core 0.35% .7 in. Fair Fair Excellent $151 Racing

Crystalyne Polyester/Vectran LCP 3/8” 9.25 oz. 11,500 lbs. 8.70% Core-to-core 0.25% .5. in. Fair Good Excellent $196 Racing

 Best Choice PVC     Recommended     $ Budget Buy                                                                                                                                                                                                                                                          *Breaking strength, stated stretch based on maker’s data.  **Single-braid. 

Continued from page 18
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mance groups (low, mid, and high tech) 
based upon their fiber content. Once 
sorted, the ropes were evaluated for 
their elongations, abrasion resistance, 
and handling. Results are tabulated on 
the pages above.

There were similarities among the 
types of ropes manufactured and mar-
keted by different companies. For ex-
ample, each offered a polyester double 
braid that afforded excellent UV sta-
bility and handling characteristics at a 
bargain price. However, these lines were 
also the most prone to elongation un-
der even modest working load, and were 
poor candidates as halyard material. 

Testers confirmed that high-modulus 
fibers and new coating treatments do en-
hance performance traits in rope. There’s 

no question that fibers such as Technora, 
Dyneema, and Vectran boost the break-
ing strength of rope and lessen stretch, 
but there’s also a flip side that needs to 
be taken into consideration. Many of 
these fibers have an inherent stiffness 
and tendency to hockle that makes them 
hard to coil and handle. No-
tice that many of the higher 
performing ropes scored low 
for handling.

Whether you should make low-stretch 
or easy-handling a priority will depend 
upon the rope’s application. A conven-
tional all-Dacron 7/16-inch halyard may 
easily have 60 feet of its length in ten-
sion, and with normal sailing condi-
tions, halyard stretch could be as much 
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Abrasion in the polyester 
covers varied, as reflected in 
these 3/8-inch samples (from 
left): Yale Yacht Braid, New 
England T-900, Samson Vali-
dator II, Samson Warpspeed. 
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as 16.4 inches. Swap out the all-polyester 
halyard and replace it with a high modu-
lus, 3/8-inch diameter rope such as Yale’s 
Maxibraid Plus and the stretch is reduced 
to 4.1 inches. 

This four-time reduction in elongation 
makes a big difference in mainsail draft 
control. The last thing a crew wants is 
more draft in the mainsail just as a gust 
fills in. The bottom line when it comes 
to halyards is that it’s worth putting up 
with a line that coils like a tree branch, 
if once it is winched into place, it resists 
elongation as well as wire. 

Sheets on a cruising boat are quite 
a different story. Most short-handed, 

long range passagemakers aren’t ob-
sessed with continuous trimming and 
turn the drudgery over to an autopi-
lot. Sail trim consists of an occasional 
look at sail shape and telltale behavior. 
Eliminating the last bit of stretch in a 
sheet is of little advantage, but having 
a line that can put up with the abra-
sion, UV harassment, and the fatigue 
that adds up during days, or weeks at 
sea is a vital asset. Handling ability is 
another key factor, especially with so 
many lines leading to the cockpit. A 
halyard’s cantankerous demeanor is 
tolerable, since the rope is effectively 
a set-it-and-forget-it one-act play. But 

sheets are handled more often, and eas-
ily coiled tails are always appreciated 
by every crew. 

Top picks
Ultimately, when all the stretching, 
abrading, and coiling was done, testers 
were able to find some clear choices based 
on price range and offer some general 
guidance for those who are shopping 
for new cordage.

Budget ropes: At the low-tech and lower 
cost end of the spectrum, Samson’s SLX 
456 nudged ahead of competitors. Yale’s 
Yacht Braid,  New England Ropes’ Sta-

Here’s a brief introduction to the 
most common fibers used in sail-

ing cordage. 

Technora: A cousin of Kevlar, Tech-
nora is an aramid fiber that leverages 
the alignment and cohesiveness of the 
polymer to up its tensile strength. In ad-
dition to being a superior low-stretch, 
high-strength fiber it does not melt or 
creep (permanently deform) and is very 
abrasion resistant. Unfortunately, the 
fiber is very UV sensitive and also nega-
tively affected by acids and salts, making 
it impractical except as a core material.

Spectra/Dyneema ultra-high-mo-
lecular-weight polyethylene (UHM-
WPE): Creep is an issue with this olefin 
fiber, and under high continuous load, some elongation will oc-
cur. Many riggers feel that this is not an issue of concern because 
the safe working load is such a small percentage of the breaking 
strength. UHMWPE line’s low density, light weight, and good UV 
stability make this super-strong rope fiber popular in halyards. 
Akin to Teflon, its lubricity makes it slippery on winches and 
more tricky to knot. Many racers strip the cover from the line 
once it’s past the point where it rides on a winch drum.

Vectran: This aromatic polyester is so tough and strong that 
the aerospace industry built NASA’s bounce bags for the Path-
finder mission’s Mars Lander out of the fiber. Nearly immune 
to creep and chemically stable, the fiber puts up with UV ir-
radiation and is considered long-term stable by engineers. It’s 
hydrophobic, quite abrasion resistant, and has good flex char-

acteristics. In short it’s a blend of tensile strength, toughness, 
and environmental durability that makes it a standout fiber in 
both short, and long-term applications. 

Polyester fibers: Polyester is a mid-strength, long lived cord-
age hero that’s stood the test of time. Made from a chemical 
reaction that includes heat and the mixing of an alcohol and 
an acid, the polymer brew is extruded as filaments through a 
spinneret pulled to stretch molecules into alignment and spun 
into yarns. Chemical coating can be added to suit the needs 
of sailmakers as well as cordage manufacturers. The resulting 
yarns are not as strong or stretch resistant as the esoteric fibers 
listed above but they are tough, abrasion resistant and long 
lived in the marine environment. This is a key reason why 24 of 
the 26 braided lines we tested had polyester covers. 

Dissecting New 
Fiber Technology

1 2

43

1. Yale Vizzion, with its Vectran core, resisted creep well. 2. A highly magnified tuft 
was the only sign of abrasion in the Amsteel.  3. The braided core of New England 
Ropes Endura is a blend of polyester and Dyneema. 4. The Novabraid XLE earned 
high marks as a sheet.

  t e c h  t a l k
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Set and Novabraid XLE were all high- 
quality polyester double braids. Each 
made the grade as an easy-to-handle 
general purpose cordage, but none was 
optimized for use as a halyard material. 
The reason Samson SLX topped our list 
was its superior showing in the abrasion 
test, a feature of its cover construction 
and proprietary coating process.

Sta-Set X by New England Ropes took 
polyester cover-and-core technology to 
a higher performance level, keeping the 
price down but sacrificing some han-
dling ease and abrasion resistance in the 
process. The cover has an odd feel, and 
coiling is not as easy as with the other 
all-polyester products, but stretch has 
been reduced significantly and tensile 
strength was upped by 10 percent or so. 
This has been accomplished through 
the use of parallel yarns in the core. The 
bottom line is that this is an all-polyester 
line that can be used as a halyard, and it 
retains the price-point advantage found 
in all polyester ropes.

Mid-range value: Five of the products 
we tested are grouped as mid-price, mid-
level performers, and the stats speak for 
themselves. Our favorite in this grouping 
was New England Ropes VPC. This line 
isn’t as nice to handle as the all-polyester 
braids, but it has 50 percent less stretch, 
superior abrasion resistance, and a price 
that is half that of the top contenders. 
Yale’s Vizzion rated a solid “Good” 
across the board but had a lower break-
ing strength. New England Ropes’ T-900, 
a low-stretch and high-tensile strength 
alternative, was especially stiff to handle, 
and its smaller-diameter 5/16-inch ver-
sion was more prone to cover abrasion. 
Samson entered a larger 7/16-inch di-
ameter sample of XLS Extra-T, and even 
with the extra diameter advantage, its 
stretch was greater than VPC. However, 
this tuned-up XLS has many excellent at-
tributes. It slips onto and grips a winch 
drum nicely and handles very well, mak-
ing it an excellent choice for sheets—if 
you can handle the extra expense.

Big bucks for the best:  The sky’s the limit 
at the upper end of the cordage range. In 
fact, rope made with esoteric PBO (Zy-
lon) is so costly that we left it out of our 

evaluation altogether, calling the game at 
line that pushed to $4 foot in the discount 
houses. In this grouping, we find rope 
with the highest breaking strength, the 
most cover abrasion resistance, and the 
least stretch. Evidently, you do get what 
you pay for when it comes to cordage. 
The reason New England Ropes’ Endura 
Braid and Yale’s Maxi Braid Plus topped 
our list was that they delivered the three 
features mentioned above, but also gar-
nered high marks for handling. 

Samson’s Amsteel was hard not to like. 
The 15-foot section of 5/16-inch single 
braid Dyneema took abrasion testing in 
stride, was soft and supple, weighed in at 
just 5.5 ounces, and had little more bulk 
than a handful of shoelaces. Yet it was 
strong enough to support a pickup truck 
with a couple of J/24 keels in the bed. The 
downside was how the all Dyneema line 
behaves on a winch drum. Its lubricity 
or slipperiness combines with a coating 
that glazes under pressure, creating a line 
that’s difficult to set and ease on a winch 
drum. Despite this complaint, it makes a 
superb halyard—just use a winch with a 
well-textured drum face. It’s also worth-
while to keep a good supply of this line 
in the damage control kit, for emergency 
lashings and jury-rigging. 

 
Conclusion
The least surprising verification from 
our testing was the inverse relationship 
between stretch and cost. Esoteric, low-
stretch fibers come with a higher price 
tag, and the old saga of paying more 
for performance played out in spades. 
However, the real surprise came when 
PS started looking to fill in the “street” 
prices for specific products. Searching 
West Marine, Defender, Mauri Pro, 
PYacht, Jamestown Distributors, Boat 
Locker, and a few other sources, testers 
discovered a wide range in discounted 
prices per foot. In some cases, there were 
60-percent variations for the identical 
product. The figures in our table serve 
as a good guide, but smart rope buying is 
most certainly a shop-around enterprise.

Don’t buy more tech than you’re go-
ing to put to use. From our perspective, 
it makes sense to invest a little extra in 
a good mainsail halyard. Unless you’re a 
hard-core competitor, the genoa that rides 

in a roller-furler luff grove doesn’t need 
as much no-stretch chemistry. When it 
is blowing hard, and the jib is partially 
furled, the load dynamics spread out to 
the entire foil headstay and halyard, and 
some luff sag is expected. Those who still 
fly a conventional spinnaker will love the 
reduced stretch of high-tech cordage in 
an after guy. Lighter weight, no water 
absorption, and smaller diameter light 
air sheets can also improve ghosting 
performance. A lightweight mainsheet 
with good handling characteristics and 
a low desire to twist can also be worth 
the investment. 

In short, the polyester double-braided 
lines are like hubcaps over steel rims—
just plain practical. Ratchet up to lines 
with less stretchy fiber blends in the core, 
and you’ve arrived at an all-around good 
compromise. For those who don’t choke 
on the $3-per-foot pricetag for hundreds 
of feet of line, there are spools of great 
technology just itchin’ to make sailing 
faster, easier, and more costly. 

Contacts
New England Ropes, 
508/678-8200, www.neropes.com
Novatech Braids, 
902/742-4212, www.novabraid.com
Samson Rope, 360/384-4669, 
www.samsonrope.com 
Yale Cordage, 207/282-3396, 
www.yalecordage.com 

c o r d a g e

Handling becomes much more of an 
issue for sheets, particularly when they 
start piling up in the cockpit. 


