Chafe Protection
in Storms

ik Dol Conas, a0 BOARTLUS, Member in
Highbanels, Rew Joersey, wrote
s et enhibe ago il i near cata-
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sk atue I exptnenced with chafe on his
MW sailboal’s mooring line, A gale had
st through thy area with 55-mph winds,
sinking seven boats al his Atlantic High-
lands Yacht Club and beaching eight others.
I all but one of the losses, the cause was a
failed mooring penmant

Chip's boal survived, but barely. He'd used
mvlon pennaits, each three
miotths old, with two feet of clear PYVC ub-
w2 (o wuard against chale, When the winds
et up briefly, be motored out to the boat to
msprect the lines: 1 went pale. Both plastic
s Tend seviere sfiress cracks and boiq
fines Becaed ohling failre inside the hoses,
Fivo of fhe i B SUGnUs Wwere Lo
hweneeds, aaeed onehy  fear mini sirands of the
gl wwoeve still folediceg. IF the winds had
A rednnaies, iy boal wold
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isfed cormald e

facote brceri o flre nocks.”

M letter, with one of Chip's chafed pen-
unils chclosed, sal around the Seauwonhy
ices e pesnny muanths, nol because the
b im0 inmporiant—it is extremely irmpor-
L=l Decause aiswers have Dren s
clusive, Nylon, because it strelches and
abysorhs shock, has Been the line of choice
Buv pnonernyg EEnnants And a lot of EX]’Jf‘I'i'
enced marine professionals once thought
rointorced PV obing was (he answer 1o
Dyl i is flexilde, rogged, and comes in
el o fengthe Wilh each passing north-
cmler, lmsever, il Dwecame apparent that
pebor amdd PVC are vulnerable inoa storm,
prerluis nore vulnerabily thim olher typues
ol linwe anek chale protection

b Klognman, a marine surveyor in
Wordalebwesscd, Mossachuseis, sent Secoor-
chinled rvlon pennant that had
e protecied ™ by PYC ubing until it part-
eil i o northeaster. PV, he said, |'I'I|j._‘,,||1. be
¥ For ronglioe ehaloe nomild weather, bul it
i clieeirly walneralle o SIorm.
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Learning from Past Hurricanes

After bnmdreds of boats dragged thelr moor-
inws ashore in Hurricanes Glorla and Bol,
e Turbormiasters replaced their mush-
pusnnt atie deachweight moorings with helix
s, whiel can lee screwed deep inlo
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the bottom of the
harbor. Helix
anchors have
proven, over and
over, that 'they
have far grealer
holding power
than anchors
that sit on or
near the surface
(Seaworthy, July
1993). Another
innovation, the Hazelelle pennant, was
developed to absorb shock and reduce a
boal's sailing back and forth on its pennant.
The Hazelelle, which is meant o be used
with longer conventional pennants in a
storm, absorbs shock and reduces wear o
the fittings, mooring anchor, and lines
(Seaworthy, October 1996).

As for chafe, the two massive hurricanes
alsa prompled the Massachuselts Institute
of Technology to do a study—"Wear and
Fatigue of Nylon and Polyester Mooring
Lines"—on why pennants fail. While he
study didn't recommend any specilic type
of chafe prolection, it did gives clues, valu-
able ¢lues, as to what could be done o
reduce mooring line failures. Some of whal
the study found:

« Under heavy loads, the constant cycling—
strelching and contracting—builds up heat,
due to the frictional interaction between
varns. The line wears internally. IThis is
especially true of nylon, which can streich
to about 40% of its length vs. only 8% for
polyester {Dacron). |

» Polyester Is more abrasion-resislant than
nvlon under heavy cycling loads. When the
polyester and nylon rodes are wet, the dif-
ference in abrasion resistance is even
grealer,

= Under heavy cycling loads, wel nylon yarm
is more abrasion-résistant than dry nylon.
Under light loads, the reverse is true—dry
nylon yarn outlasts wel nylon.

Heal builds up because of [rction belween
the fibers and also because of internal mol-
ecular friction. In a storm, then, wet nylon
would last longer than dry nylon because
the water would provide additional lubricity
(good marine nylon line typically already
has a finish thal helps to reduce yarn-on-
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tors were starting to split, but weps
the line failed internally from heat. ;
lack of external abrasion on the line,; /

yarn friction) as well as cool e sin
fibers

When examined closch. the fuded na
pennant senl o Seaecortlin a0 Uhig Lo
Carg had small welds—plislic luings—
the ends of soimwe of e feided
which indwated that the lowe bkl Gals
imernally, Funhermore. the bruken straln-
showed no sigins ol wenterrgl Bl —r s
thal had Become “Tuzey over o wWide are:
after rubbing against the chock Suroey
Klopnuan also noted that wih
examined it had Liled i stonns, e
wiere tvpically “nilero welds™ o the vinds
the failed strands

PVC: A Thewon

Could it be that PV, In kewping il I
dry and providing insulation de relan
in a stornm, hosters e deiimise ol

vlon line o is suppposed To D prodedts
“It sounds reasonaldle . savs Sl
Backer., one of the aullers of the A

study. One of HBacker's qssoviaes, M
Doelling. the former Assistanl Direaio
MIT Sea Grant. savs thwe stiller
ncreases the ellective Loiding r
the chock, which has e benein
reducing heat, but he W worres thl
long run of MO tubing might also pre
waler from reaching the siressed o
fibers

Both Backer and Doclling stress. I

that the best wiry 1o assure o lime v

is (o use polyester rther thaes ovlo i
the deck cleal vutb past the chocs
next page). This provides morcased i
protection on deck while alsu provic
elasticily 1o absorb shook (Doelling. v
keeps his 38" sailboat on a mooring, -
thal ehocks wilh shiepy cdges showlo

be replaced wilth rownded chicks
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Folyester line may be more chafe-resistant
than nylon but tests have found that it
luo builds up heat, although far less heal
than nylon, and is subject to internal as
well as exiernal chale under heavier
storm loads. Is there a material that pro-
tects the line from abrasion while also
keeping it cool internally? Seawaorthy
called several boatyards to see what was
being used. Some are still using PYC while
others have returned to leather, even
though leather chafe protection had often
failed during Gloria and Bob (Seaworthy,
July 1992).

lono Billings, who owns a boatyard in
lamestown, Rhode lsland, says he has
been using a canvas-like ubing made by
Perimeter Marine Products to protect the
oulside of the line from abrasion, Billings
sitidd he's never had a line fail that was pro-
tected with the material, and that includes
[mes that have been through some strong
northeasters. Aside from protecting the
line from external chale, the material
wicks water, which helps reduce heat
bulldup nside the line, And what is this
niewlangled chafe protection made of?
Polvester, the same material that the MIT
tesls found is resistant 1o chale.
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Will the Boat Be There After
the Storm?

The strain on a line in a storm can be
severe, almost beyond comprehension.
Joe Schorle, a BOAT/L.S,
Member in New Jersey,

Chafe at a Dock

Chale can occur anytime, anyvwhere, gven
when the weather has been fair and the
boat 15 kept in a well protected ship. Water.

watched the bow of his 38
sailboat being tossed high in
the air by an especially fierce
northeaster that came through
the area two years ago, The
boat survived the storm, a feat
he attributes more to a redun-
dancy in lines—he used four,
38" braided nylon lines—than
to the short pieces of rubber
tubing he used for chale pro-
tection. Two of the lines that
were used had been reduced
to a few strands and two

remained intact. He too has
since changed (o the polyester
Perimeter chafe protectors,
which he feels will do a better

job of protecting lines.

This Wisconsin boat which was protected from Lake Michigan
only by a bridge, had its mooring line chafe through after being

rocked by a late season storm. The line didn’t appear to have
any chafe protection. Mote the distance from the boat's port
side to the outer piling. Longer nylon docklines stretch maore
and can be more vulnerable in a storm (Claim #97085874)
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While thera are cerainly no guarantees in a
storm, the idea of redundancy, using three
or four mooring lines, is a technique that
has been used success-
fully by skippers for

Nylon
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TO MOORING

Polyester
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TO CLEAT

centurles. And MIT's
research makes a strong
argument for using poly-
ester lines from the cleat
through the chock o
reduce abrasion lailure.
As for protecting the
polyester  lines  from
chafe, using the same
material—polyester—is a
promising solution,

Will all of the lessons
learmmed in Glora and

A Simple, Inexpensive Method fnr;‘
Strengthening Mooring Pennants *

Bob mean that boats will
be better protected in the
next category three or
four hurricane? As

A simple way of providing durability is to make u
of polyester line the same diameler as your exlis
line. According to Norm Doelling (Seaworthy,
should be at least six feet long and can usually
feet long,

Make an eye splice, leaving a large eye about a
sure to have at least five, and preferably §
splice. The polyester line can be passed

illustration. This gives a dock or moorir
tures of both types of ropes—nylon’ ,‘i {
abrasion resistance. ¥4

Doelling said he kzeps two p_
slowed aboard his boat 50 J
ready lo go, should they hgneedai. e
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one harbormaster said,
“Whenever we've had a
bad storm up here,
we've ahways found out
what doesn'l work.”
With the introduction of
the helix mooring,
Hazelelte pennant, better
chafe protection, combi-
nation nylon/polyester
bridles, as well as more
and larger lines, it could
be that after the next hur-
ricane we may finally get
a better idea of whal
works,

wind, and tide will keep the boal in con-
stant motion, which 1means a line that rubs
against a metal stanchion or chock, even
slightly, day after day, week alter week. will
be wvulnerable (o external alwasion. Sall
crystals and dirt in the libers acceleraty
wear, but any line that rubs against a hard
surface—melal, wood, or fiberglass—uwill
chafe il it isn't protected

With most docklines
chafe protection at potential trouble spots
will prevent abrasion and keep the line
healthy, Three things that may warran
using polyvester line Irom the cleat o the
chock and/or adding beefed-up ¢hale pro
tection on a dockline: longer runs of line,
over aboul 12'; lines thal pass over sharp
angles; and boals that are kept in slips that
aren’l well sheltered,

a short picce ol

The longer the line, the more it will stretch,
which builds wp additional heat and
increases its vulnerability al chade points,
typically a chock. A line atlached twa cleal
that is several feet away from the chock is
more vulnerable than a line that is secured
next to a chock, When the line passes over
the chafe point at a sharp angle, it s even
more vulnerable, And if the boal is kepl
an exposed location, the prubabiliny of a
line failing is that much greater

A boal in Wisconsin (above), for examiple.
kept al a slip that was protected from Lake
Michigan by a bridge, had its mooning hne
chafe through alter being rocked by a late
season storm. The ling didn't appear [0
have any chale proection (Claim
#0T08587A). &
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