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, ABSIRACf

Since its introduction into the fleet, the Rigid Inflatab1e Boat (RIB) has
become a widcly used smallboat within the D.S. Navy. Past designs have
ill~Ialedan inf\aiab1e tube ~nsttuctê~l~R~~ œa~d ny\()nfahri.~ In~~
us; I)01ynrethane is becoming the'indnstzy standard, ~llg.for. ~w.e tabric.
'applications.. U~~,fubrics ~v~ ~~ 3tlrihn!e3(stronger bondi" ,
cJe;U,er production and wcigbtsav~s) that'~at:e'tbetii an'ilinactive rep~ent.
This report dOOJSSeS ~'~tihâbiliiy ÔÎ ù&th.1De coaiiags for useas.areplacement
fur ~ cœângs ln construction of the inilamble robe on the RlB.

ADM.JNlS1RATIVE INFORMATION

,l'be ~DivisÏ(lnof1'fAVSURFW ARCEN DeLNorfolk. Combalant o:aft>
DepartmeD1~issue(jJhiSreport.~resp~,toS.~TASK #30093120 issUed by N~~'Sea
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'INIRODUCTION
~..::--. ". . '.,.

NaVYRIBs aœboats which combinearigid fiberglass lnill and an inflatable Ûilie.
~ • - • •• .' ••• - 0 __ • ,. .' '" '. .' • _ : '. _ • _ ..' ',' •

"Jl~ was cbeIDOSt'iVidely used fubrlç for inriatable applications at tberimr:'the 24~{7m)RIB
; '. . . - -: ..... ' . ': :. - -.- '.' . ~', . . - "'- - . ~:' .... .. ,... . .. . ..' ... :- ...-... . .: ..

','was developed and is,usedfoc i1s~maœriat 'With ~t improvements in manllfactnring

" technology.urethane coated.fabrics haYe:~~PQ~ty. For various reasons which will be

discnssed lnthis report. :urethane coatedf~tubes were adopted for the tOm.NSW RIB which is

'.,·~on and repair tcchni~charncteristics and reported experiences with bath

fabriç~are~and co~pared IDihisreportln orœr to.evaluate urethanecoated fabrics
. .... . .- ..... : - .. ' .. _ .. : . .- -.: .: . ... ..' ':.' .

as a replacement for HyPalo~roated fabrics iD tube construction (Of',U .S~NaV)' RIB' s,

1
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DISCUSSION '

CONSTRUCTION
'.;" '-.:;

:'-- .'

":.

The construction of the 24t(1m)·ÎdBtnbë1iomH~~~.i~~ted fabric reqnires solvent
. ~..' -.. . - .~

.. :-.

laderiadhesivesto 3Fhieve bond~'Tnesë'Soivenisarep~hè:illh hazardsand there.nse

...·...·..·.•....·.•.·..is.then:f:·~~y~.bY.~'~~ciJat.·'~étY·artdHe3lÎh.;\~on. (OSIlA) .. The
.......... ;._,_ ...:.... ,.-;-:-- ...

- -- --- --- _. -~-.~!". -' .•-l~.:---.·.--::.~.-·_- -- --- -- ····----....·..·._...._...:.__0.. .._

···--·-··----·-··---··adhesivespeciÏJed-for-·the24~.(7m).RIB.:BOS:nK24Q5 •.i:L~.~~~~y.,~.~~~!(}E ....--..
............................

bonding Hypalon0 coated fabrics, BOSTIK 2405 Is a difficult adhesive to use and has not always

. beenzeadny 'l.vaibhJe . Although it bas ~Jbt'~<Ulœ cb3racteristicsits short shelflifeand

......•~ ~ ~hre1iasa'mne m~~llië trom tbê ·œte·of·manmacture'and must be

~ between 4œat1À 77° F. The pot1ifefoi;tk 1t1àed-rincured adhesive is six toeight hou~in a

Cl~ contaiJIerànd even sOOrterm open ~on.ciiDerSdné ~xl'-sOlvexlievaporation, Jnadditioo.pot
. . . . . .... ..

'. .life decreases ~th .theage of the adhesive. Thèse factors detract from the: usefulness.of the

adbesi~ebothin prOd~rin and fol -:'.~":" .".
....... >.: ..~., ...•............" .

, Proper surface preparationof thettiI:)tHs(~ntialfur.~bonding-whennsing

BOSTIK24œ. '&r~applying the sdbesivetbe fabric surfaœmll8t becleaned.abraded.and

cleaaed again to œmove 3lIY particles created during the abrasion process. An even coat of ail

adhesive and 2 curing ~t mixture is applied 10 beth preparee! maring surfaces of the coated

2
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'fabrlc. For maximmn adhesion. two thin COOlS are preferable, with Ùle first coat requiring 20 19 3q

minutes tO dry before applying the final coat. which dries totbe ptOJJC?I' StateJor bonding ID five to

:fifteen minutes, Some cure tlniepriOrtriooridingis reqnired ta allow theadhcsîvetobecome taCky

.in oroer to minimi:n. '~age dnrinilabrlcatièD:-The sarfaeesare.joiaed byhan~t2king ~ ,not

ta trap any alr7 and usùig as mUchpressnre as possible, The adh~œquires,sev~ <1a~.•1? full)'
.... . . -. .". . . .'.

, cure and ~OP design strength;but deVeIops a workab1ebond in 48hours.Quripg ,th,ecuring

~ 'w.ua or ~~' cànreooœ its oonding strengtlL Tberefore, special precautions are

required 10 ensare thar the adhesive. QIrÏng agent, and mixed uncnred adhesiveare not

cont:m1ina~ The oeed for~ct ~ance te anmariufacturer~s Irtstructions and the

adbesi~"s extR:mCse~tivh.rio ~ humidity and she1flife malœ it costly and.~~ to

.use,

-. ~__ _ .H _

surfa~ -~hkh-~-~~~-ro-;;;;db;;i~-;.,hiCÏiiS-ill[urIlbonae~:fto~iSêcon(f~-~-T1iii-

adhesive portion of this bond will easûy degrade if solvent is applid even after cering, A common

.,fabrication tech.cique ls ta apply adhesive to all parts and allow it tc dry. Prlor 10 assembly.rhe
~. ~'"

, "

. : .'.... ~; .•....... ' ..

" ....•..•......

',.BOSJ.Ji2405 _Qec:mse so~t maYieCOme,~, fu~bbnd1ffllis~ BO~2405
. .. (~,;.. . - " ..."..-. .

will plasticiz.eat higber temperamres and cancanse theseam tocreep aridlôr fail. Jnaddition,if ,

solvcntis used 10 clezn off excess adhesive.at seam edges itmaymigtate into the seam.Thiscan
'. - . . - .... -.

" cause failure whcn the joint ~~Osed ~ higber ~mpe!aiuresSoch 'as' maybeexperienced when

dletubetsin(Ürect ~light on a hot (iay.,

. ," . " .... " -. -':
". - - .. ~ .

Urethane "
. . ..-." ~.

;" ..

'A heai we1d bonding process iS used ln ~ conseœdon Ofurethaxie coated fabric infiatabJe

tubes. MatErial surfaces ~bich are lobe joinèd are fed intoan eIectronica1Iy controlled weIding

machine, Hat and pressure are applied zo fuse the two fabric CO';'LügS into one continuous

3
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matcDaî.'Thebeat weld bonded m~may be used as S09n as .it bas cooled 10 handling ...
.' . . . '. - . . .. ..; ..

~ This Weldingprocess reqeires expenbi~ machînar. but yields a very strong and
.. '. -.' '- , :

. rellablê joihl Heat weld machines arelargelyantomaric and ~ )inlentaJlP9Wtt. !ri ~dltion.
. .' _ " " :,.'-.:'

me mnpiidtyOfthe'uield process iequircsJess.~ te.produce ,relial:>l~joi~~ U~ti~ of this.
. '. . \ ..' . .-.... ...:.:.. . ..:

. ~ atso.·anows fur the removal of ~:splyentS fromp~llcti~)n. areas, Tbese factors

·Inarc:3s where the seam -isnot accessible forh.eatweld bonding. an 4dhesive is often used,
.' ,.. "w" .r: '. :.. Ô: .' : .";' .'.'- .'- • ': ~ :", '0'_. ',' .'. : •.' • " ",'_--:

About 10% ofrbe.seams on a urethane in!Jatable~tube are bonded usinga methane based adhesive..
. -.. .:. . .. ,.' '.' .':'--' , .' .'.'

.i .,._ .~.

These ~ m adhesiVl!S react chCmically tofuse the t'RQ surfaces ~ otle structure: Before
'.~;.~'~ ',: .

apptymgthe appLOpdatc adhesive, 'SlIIface$ must be free of 011.dm, and dust.. An even coating of
. - .'. . ". ,.' .... . '.' ;'. - .

. ,'adhesiYe is àpplkd to bath clean ,smiaces.1'headhesive 15fuen:ill.owed to dry unti1it 13t~k;' ~
. ' .' ". . .. '. ..' . ' .

..,--_ .. - "_ _._--._._- .

lJl8ICrial5 ·tOgeibeidliï:iô~-Tbi$-proœ-ss--::--·-:-:-.c----~~.-.~-----~-...--,-o:-:----:-~~-.-:-..:.:..-------~~- ..

-:.. ' '. '.;.:

.. ..,'. '. ~:

beallb.and~Tanemai co~~'Wi~.tb(:~,~forHypal~~ted fahrics .
. .' ..,.•..~:- .

Additionally .•sincethereisnoe~adhcstve.w}len heat ~ldborimng urethane coaled iabrics, no

cleannp.Is ~~;Ùle.~.
. :."-

. CoOky .•Inc.quo!eSthe cost ofa~ominal32 o:zlyd2 urethane coatedfabric âS.$28 per llnear
. -' . . . . . "- ., -,~,~.,,'. "..." . ," ...•.... - '.. . .' .

yardwbi1ea40 oilyd2fabricœstsS37 perlinear yard.,ThepJjce, of il 30 o2lyd2Hyp3lon$ eoated

·~!rom .~'s~ro~~happmxllnately k9..Pri~· quo: ~ asofNovem~ 1993

.for a 60 inch wide fabric, .The 'minïmum~rder ~. 15500 linear yard for the urethane and 60(}'

Iinesr.yard for the Hypal~ wid.l.a 6-8 wee.:k .delivery, Prodecticn eosts for a complete inflatable
. :.' : " ... _.. . .. '

'1ubeconlcJ not be detemrined, h~ver ••cost comparisons among otber inûatable .items



manubcturcd IlSmg both ptocesses are available.The Naval Air Development Center (NAnC) has
.-

bad experience with fuflatable 1ife preservera (~cated(rom :urethane co.ated fabric, NADC

cuaently canobtain urethane coaied fabric Iifc preservera for $90 per Jaclœt wbi1ecomparable

neoprene coated nylon lire preservera cast $13~ per jaclœt. Thls ïs nol.eWUrthy beeause ilsaggests

mat a redncti<m ID Q)StS of the finalproduct caa be achieved, Cooley claims a 25% cast reduction
. ".-

si:nœ swiiclûngCromsolvent bonded Hypalon<tJcoated fabries tp hea.t weld bondednrethane coated

fabrics. '~,:.-:

REPAIRABnrrY

..Hypalon~

. D2mage tomflaÙtble tubes indndespotlciurcs. tears, cuts or abrasionsand maYbe ~aire~].
" . '. . '. ' •. '! ..

. wlthBostÎk 240$ adœSiVe~Tbedamaged aieaisrepaired.by applying a Hypa1on~coatedfabric
---" -. - -- -~-- --- ----- -- ---- - -.- ---- -- - ---- -- ----

-- <- - -- --. -- -- -- --- - - --- - -- ----- - .--- ---.-
pcnclltôtbe tube nsing thesame procedure utilizedin construction of the tube, Sevendays are

. .'.

-.- -- - ----- --- --- --- - - --- - -- --

required to allOwthe adhesive rofully cnte, however, aworkable bondresuI~ inI-2 d:lys. Ji a
. ",- '" '. : ..... - ..

.·hrgeàJci isatrtac4 the damagclaxt:a can bedisasscmb1ed~gheat and solvenrs tD. soften the

.. ...~ and the fabrlc can thea be replaced. If done carefully,bonded seamscan be·bketl apart
wiiliout datnaging ~ eoated r3lmc. . . . . . .... ...

Urethane

.The danÎagJ::d.area of a urethànecoatedfabric tube C31l. be repaired using either 3Jl adhesive
'. " -, ." -. . - ,"", .. '.. ' '" '. - -'., . .' ' .

".oraweld gun. Urethane bascd;~~ a union QftbetwotW1terials resu1ting ln a uniform
: . -. ,'- . -. - ,'- - . - .._' ... '.: . .' .: - :' .' ~.' '. .' , '.. -'

.' seamor joinLFor thisreasonlhç ~On a ~tbanecot\~fabrictu_beqm not be.dîsassembled, .

.thaûmefor 1ar~'repairs the damagedfabnç'Ls ~ :mtand~lacedwithan overlapping~ ..

. "Thenature of urethane based adhesives allows .usable Ponds ta be produced in 5 hours witha full

cure in .24·hours..



, 'Thë-~d gun Is a llandMd devicethat can be used to oreaie hem weld bond ~'" It

requires an atern3l poWers~ but would allow immediate repairsto beaccomplisbed onboard

,ship or al a m~ :faciliti.

:.:

As ~y.~ the n~Qf'tfie urethane based adbesives allows.repaira to ~ ..

compleœd more quïcldy!han repairs made with Hj~~ adhesives, The currently specified

Hypalon~ adhesive, BOSTIK 2405. bas a one week full cure time whereas a urethane adhesive

fully cures in one day. ,A WOtbbJe bond reqnires only fivè hours Î~ urethane adhesives versas

'two da~ for BOSTIK 2405.

Ânome;bn~aSpect is 'thenin~mOIïili sbclflife of tbeBOSTIK adhèsive.. The ski! '
. ," --.'

_.... _. _.__.life of the ~_~ ~_~d when obtaincd from its British manufacturer due to the fact tflat.. . - . - - - - .. __ ._ .. ._ .... _._.

the adbesive hastOoo iinpcmed. Iasoch.<tsituation lherelilay beonly.a few'l:DonthsofnsableIife
.. '

n:mainîng f~1heâdhesive.. Typiêa1 urethane adhesives have a shelf1ifeo(at least 12 months.In

addition. ~ldOmeStic inanuf3CtUrers prodece ~ adhesives. 00 mebasïsof stoclàng'
'. .... . .

.......

CHARACTERISTICS

HYQ~
; When Hyp3loIl<1> O)3tings are used for inflatableapplications tbe.innersœfaœofthe fabrics

, ,

are~~ :::::::IDan:=:::::t::oidedd=ugh3d&Û'=~
adtfuï..,~are ~ded tO' the coatingbefore it 15applied ro the fabricdmingmamlf~ of the coated

fabrlc. However, pigi:Oen~redoœ the strength c~csofÈypalon~ c~ated fabrics,

Cerremty Reeves Brothers Inc, is the only domestic manufacturer of the Hypalon~ coated

6
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fabric'~m the 24"(7m) RIB specifications, U::'se::..:o~f fi=-=O:::ro=·gn::.:...:so~.-=W:..::ces=~fo=.=.r c:..oa:=..:ted-=-=-f=3b~rics~i_n_

Navy ~ is ptohibited by law.----- -
Heavier UJ:ethane coated fabrics, ID the 30 -40 rniydJ. rangeehave 65%6f thecoating on

lhe (lQ=- ~~~;~ 35% of coating onthe'~er~.· This ~'~'~g increases the
. -", ,," - ," .:' :.,-, . '".

abrasion resistanœ of ureth3ne coated fabrics,
'-

As with Hypalo~ coatings, pigments c:m be added romm urethane coatings borh
. -. . .. -. - -~

ul1ravio1et and flame resistent. Reports thar ~ coated fabricShaV'e poor UIrrnVio1etresistance

"SU!In' fuml ~ f~' thatligh~gbt urethane coatcl ;abric is olten used forsurvival equipment.

.' .' These desigru; ubltZ;n,g thinner matcrials are for-a single use and do not require 'siringentuItraviolet
. . -.": . "':':.. .r.,:..... ." .. ", . . ." . :

,".- ,"'- .

.o~yd2 Hypa1oll@~oated fabric is tbem:\terial specified for the 24' (Îm) RiB and a 32 ozljdi

. urethane eoated fabric isspecijred for the l Dm NSW RIB. BOO!materials presented exceed the
; '. ~:'. .-,' .

strength specifications for the 24'Orn) RIB~d fo'rtbe more'strlngent l()m NSWRm
. . ';.' -- -~ ".' ~'.. . ,,''':", '..::." .: .... . .. ,.... ... .

.·.than the 40071yQ2 Hypal~~ coatedJabrlc.The lower weight(32 ozIyd1.) uredume coatedfabric
~. . . '.": ~ . . . . -. . - .

alsoexceeds the S_trengtb and abr:lSionresisrance of the ~vïtt HypaIo~~ coated materlAI .. This

indic3Jesthat the ose of a comparable urethane coated f~ eould resalt in snbstan~ welght
savings,

7
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" i:." -, ,".; '"
On me 24'(7m) RIB. willaro Marine i~_ bas reported afinal assembled robe weight of

\ASSllIllin' g that:

Hypaloile adhesîve weight is 8% of total tube weight

the weJ.glrt of the ~ adhesiveused wood eqnal one-teeth the wcight of .'

·::::~~::t::t::::::::~on
.'. the. 24~(7n,} RIB

Anequi~t~~g\90'FO~ couldbe m:muf~~ ~~coaiéd·bbric.
. . ......•• ' .", •... ,' , "!.' ';,.. .

.teSnbing In a1Ncigbt~vittg of 82 ~8. Inaddition, this lower weight' ~d t>e' acèompacied byan
iJcnœ~in~ .~.-..""r:,.: . . .... - .

.....·..:.CooleyInc. -pcrforIIiedflammabjJitr tests on urethane and found ~ burn raie of i"per
. .. ... •...: .. ' - - ~~-:.. : .~".

.. -.---_._-_ ..~-:-._...-.,._--_.: .._--_._- .._- - ---. - --- --- -- --- - --- ---~----
nûnuœ in aecordancewith F1ammability of A.UtOOiOiiVCIiiter}6i:Maicii3ls '::.HcmrontiÛ TëSfMe1hbd

.' . ': - .. . '. . .:'~ .' '. .

. '-SAE 1369a.

'When issues sm;h as flammability and ultraviolet resistance arc considered, prob1ems anse

........••....d1leto:tbefact~ IIl~ mmorncn;t~do not~~iheircoatingS or fa~cs te stringerii .

..specifications.Soth urethane andHypalon~ ~are known te bum in their natnraistate and
'. - .. ,"" ". -:.' ; '.": :", . ,',t'""" '. . ._ - -', """:. . ..

. ,- ,',

. eventually. ultraviolet radiation win have ~ effectson both typesof coeted fabrics,
. --' .. '. . . . .... ..

Obtainingdata for resistance to 03mmabilityor ulttavio1etr.ldiarionls ~t beon~ these~ts
." ': .. :-- .. ":..:. . ,'. - ...":. -- . ". .,~. ";-::" _ .. " .

','are notstandart;iized andare not usuaIly pcrtonnèd... As previously menticned, addi~can' ~oce
. .':. - .'.. , - .. ". "'':,- -" ... - .

-: .~ detriment31 ~a~ ~~of streng~hnt acceptable Ievels inusiflfstbe ddi~ .
. .". .". .".... . ~'-"." .- ". : .. : .. '. '". - , .' . '.;. .' -.

24~(7m) RIB. Theref~ nodlrttt~p~n CM hema&:to ~"le urethane~
.. . .'" ". ::.... . .' .

sobstitntions. However. no basis bas beenfound to reject urethane coared fabrics \Vith regards to
. . . ~ . i' . ~

flammability or ultraviolet resistance, Future specifications should address the sebjects of

. flmnmability~ Characteristics of.i:ntereSt are ignition andbum rate.

8
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·Ex~ mre life .is Ji critic3l f8CIDdn setting forth performance specifications concerning
. .

the 1evel of ulttav.iolet protectien reqnired, The British Royal Navy ~ders the life 'of a tube 10

be eight jears bot in acmality thcy are-experiencing an avmigeof fNe yai-s per tube, or

approxiIiiatclythree robe assemblies avera ~ year boat lifetirne. -To our know\edge DO data
. - '. ' . . ~ '.- .

·bas beeneollected on the tube life~cy on U.S: NavyRIB~Sused assarp' s beais.
- . -. . . '-

.. . .

.:: .

... ~_. __ _-_ ..__ .. _ _._ .._---- --.-_ ...---_ ..- ..... __ ...-._----_ ..- ---_._ .. ,-- '--_.-

: --

9
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TABLE 1. Strengthcomparison ~fHypaI~.and ~~e ~ fabrics
", .:"-.

d'l) .

39 16 43

. .

1. .' Bothfabrics tnaIlD~ byCoolq Inc.rTensile sttength ~accordance withFED sm
191-51m. coating Adhes10n ln ~ withWsrD191-597Q. T~ Strength in----=;::=~~~~:;:t~~onO:!"se<!-~m1d~~~
2. . ReevesBrotbers b3lanced coated fabric (eqnalweights of Hypalo~ on the exterior surface
1lItd neopreoe on t:heinterior smûce.. Tenst1e strengthin _accooianc.ewlihASTM D 751-73. section _

-"I3-Coatillg Adhesionjn accordanœwith ASI'M D 751~13rection40.1.2 -Tear Strength in
'.•·~·1Iv.ÏthASTM D151"à3~S':CtÎOn29.AbrasioninacconbmCe with ASTloJ[D33~75_
-·-···~Ül~tqitbMil-T-63%.~4.6.17 .. -; - .. -.,._-.: "_. -- ....•••','---.•- ;
_-.3. '. __Cooley's IA084UPWis a rdarivelynewprodDctionfabric. Cooley hasyet to fully testthe
-. fabric. eooley expects ta exceed the .strengthoftbe L3384UPWwith further testing, This ls -o·

likcly ln occar since the strength of my coaœd fabrlc is 'based on the sebstrase or base dom "used
with the CX)3ting addition only sIightly ÏIlcreasing strength. Cooley's 33 and40 ozlyd2 fabricshave

fhesame base cloth with more ~oating being applied .to the heavier fabric, -Thisresults in the 33
•. -·;and40~1.~ha:nng~ha1~v.iknt3~ - .

- 4.-Priœs ~ otN<>v~ber 1993 . - - .-
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INDUsTRY OPOOOO '

Gvet twenty ùufustri.al COIlt3CtS (see Appendix A) weœ consulted for information on their

experi~ wilh Rypalo~ ~ ~ cOa~d fabdcs, ThecontiCts mcluded:tube mannfacturers,

bo2tbni~repairfacilities and bo3tÛsers.fu.lhepast nVe years,jndristry has seen a slow ,
movem~ tri~ds the use of Ulelhane coaCcd fa~ .Mosture~coated fabric.snppâer' sand

infbrahJe~ and tabenum~ had pTeVioUsly'uredHypaloc~ coated fabrics, The "

wbi1ewater~~ '~ny still usesHypalon~ coa~;fd,riCs due to the '15Year tt3d: record of '
. - - . - ..~'~;{:

Hypalone cœted rabric tubes, The besitnncy o(~ ~itewroer raft mani]fa~ to switch 18
. ".' . .

,PartÏYdnc: ta ~ higtl ~f:i:al costsrequired ta swi1ch from,H~ to urethane coated fabric
. . ". .... - ..... :.:.:-. ." .

, ,PrOdnCtiOn. Also, oreûuine coat.ed fabrics are stiffer.This Iruùœs~ more difficult to ro11up
.. '. .., . . .' . .:.. " '; .

,'"and ~and ,the 'fubrics do not parmn,'~well ~der&equentmflation ~d deflation ~f the
.' .. - .... . . - .'. .. .. . --'.' .: '. ... -.

- ._~_- ------- - -- ---- - .---- --------_.- --- -- - -- ._- -- ---- - -- - - - -- -- - -- - -._- ----- ----- ~--.--.--- ._-_._._--~- •..- --._._-_._--,.._ .._ .._-_~_.-.._ ..._---- _._-----_.--'---_ ...__ .._._.- ._._._---_._~;--_: ..
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Industrial claims cônœrning urethane coated ~ and their use on iDnatàble beats are
, , '

,,',, ..striking..Maravia Corpora:ion,.an inflatable PlftmanufaCtmer.daims the switch to urethane coaœd
. . ; , .. . , . . .. .

..··.··~~=d~:;jt:::::;j:=-!':;:::7~a~fabrics,

"M3nufactureIS foroo~rnaŒ1e appËcanonsonlYJlro(luœup to20 ozlyd2 urethane coated fabrics, '
.'.:'-. - .' .'. '., -' . .

:'.:. :, ', ..".

".: -",

,Two g~em agencies are working 'wi!h urethanecoared fabric inflat:lbJe boats.The

United.States Army has incorporated arethanecoatedUbric ln theirthree, severa and fift.een-man

assanlt rafts, The AIm.y ~tched afterob~~e COatM fabric rafts inthe whireWater
, , '

industry fur over four ycars. Over 3500 ~mariè coared fabric raïts have been delivered te the

,11'
, . '
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,.. f-" 'ArmY byCalifoniia Inflarables, fuc. andtbey have experiencœ noprnblems ~th their rafts

specifiCaUy'related to the.urethane coaed fabrics,

. Wnhin the past two.years, the United States CoastÛuaro bas approved uremane ~aterl
. . .-

ûbrics asanm:œptabk~bstimtcforllWl'rene coated nylons used Of} Coast (Juaro in&t:lble 00aÎs
~ . ': '

8fcerioitiaF~conœIDÎI).g hydro~ Hydrolysis is 311adverse effect of a combination of heat' .
andwaœr whîchcauses ~,~ting tQb~r and ~~ from the fabdc. F.ill~ of'~~

,.- ." - -- r ."

wce generaUy,quick 10 OCÇIIfand very~. This problem hasbeen resolved (Q the

satisfucùon uf~. ~ G~ by the ÏnC~~ OfP~lyether based pol~~' oPPo~'to

polyes1erbascd~~th. The ~t ~ ~C31ioiliS equ~ent ID the hb~
ixntncsion test reqnired on the lOm NSW RÏB .: Sj~ the têsolunori ~ '!De bydtolyslS~è. 'the

. -. . ... -~ _.(; ~._:.. '~ -' ' ."

.- .
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.." •.- .
.·····_~·_-·:--·-eGNCLUSI0N--:-·---_ ..··~~.··-_·:·~~~·,.--',._ ... _._-

ureth3ne eoated fabrics havemany propertie:s wbicbmilifu~ ~Ie scbstimtes for
. - ~. . . . .. . ..

. Byp3lane coated fabncs, Urethane coaied fabric tubes cari save wclght while. iIlcrèaSilig' streagth,
. ~ '.:" . . ....• -::. .'. . " .". -' . . : - - - " .

.'simplify3\lPplyprob~ni.s conœming, repair adhesives, àllowQu1ckerfepairsand 1"educepolentiaI

"'he3lth ~~d11ringman~.'The ~m~:triuretharie:~cI' fabri~~the d~~ '.

production proc;es:s are addîdonal beaeâts, Based onsimiIa:r materiaI costs betweenthe ~o fabrics
", :'.. ' ..". " . ". ... . - ". .

,~ _ ..- .

Concerns over adverse environmentalefkcts on thecoated fabric can be addre:sserlwiIh me

~ooof pigments 10 increase the resistance to the ~ problem, F1ammabiiity and ùftraviole;

l'CSÎstana.: can be added 'cothe coalings as deslred. however. Ù1eSe adOiti~ do bave àetrimental

effects on strength ~cs.'
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RECOMMENDATION

Urelhane coa'ted fcmn~ shooid be adopted as a.replaceœent for HypalOn~cOated fabrics in

tube const:roction on U.s. Na-ry RIB' s, Ughter fabrics sueh as the 32 Oz fabric used on the lOm

NSW RIB are rerommeOOed. Rnwever~ ifser-viœ experience dictates, heavier fabrics C3IJ be

substinned for longa tnbe lire..
Apptoptiate specification œquireroents. for fume·retardancy and ultraviolet light resistance

sboQld be ~ This ü; needed whether conrinning wiIh Hyp21o~ coated fabrics or

switclDng to ~~

It woWd Ile beoeficial to work witb .manufacrœers in order to better nnderstand the

.com-positioo. of addirives used thar addnltraviolet resistance, flameretardancy or ~YOlber

characteristicsOf interest tO~ane coated fahrics.TheetTectstfleseaddi~ves have on physical

.-----------_strength ~·sbooJd be aamioerl sc.dun anacceptlb1e halance can be reached, .Agood

. ~a-~;;~~~~~~~;~~-~-~~;jth.;;M~i~-iiUit--
would address concerns snch as flammahility and ultraviolet resistance. This approaeh would

. . ensurctbe even~specifkation is feasible and al10ws competition, ln tl17 iUtexèst of faimess ..

.more than one lllaIlufacturer should be involved tokili SmeÛlatnoproprictm:y processes or

.•additives areinvoked in the specification 10 be Geve1oped. ..
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