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T opetury of 400idcd dntert ol €9 the loxnd Lkl lry wore predndisd gt
b Jer 7 2o, 1570 s of Uhe Lea Trrie oontion of 1na Sotisly of Laval
Architenia 824 Eaintenaale winzinsers. Tna poiors were entitiedt

"iscsnt Ixperiencss with Corrorion and Tista e of Copper
Ntrculating Piping in Ship's Losbndnary Spezca® by 2. €
Eaciillan, chief eaginesr, Cecrze 0. Sharp, naval Archie
tec\, and

Coryrsion of Copper Piping in S«lt Water Service® by
Faxl Mield, suparintendent of devzlopmant end research,

: G Suipnilding Division, Bethlshca Stesl Compary.

Followinz are wme of the salient features fros thess papers, Ihey
will de of particular imortance to those interestod {n learning adout the actual
performance of co,per 1n salt =ater service and how leas ailoy nay be used to
overcome its deficiencies,

SPeLIFIC CA3: KISTORIZS

The operators of C* type cargo ships were and in mary cases still are
experiencing consideracle trouble and axpense cus to tha rapid wastage of copper
circulsting pijpe. Tnis peollea $s an e3pecislly seticus ore for on many of
thuse 3.:1ips portions of the suxiliary circulatinrg systlea caanot be remcoved or
repiaced uniess L entire slectrical plact 4s put cut of operation, T:rls means
that the resxirs mist de done on a pleco-2sal basis in order not Lo interrupt
ths enips schecile and Cargo comeitoents, 2o ownsr hay reporied thet tne repair
of coper circulating piping 1 tw largast itea of mainiensnce on his shipe,
Hare are tod trpical case nistories quoted froa wac.illan's pajmr,

Case mrber 1

*AC) s:ip had 6 sections of copper piping varyirg from

8 o il inctea in dlaneter and froa 8 1o 12 fent $n lenvth
reicired 8 roximately three ard ore=all yuirs altar cone
2irzisne 'L this tirmy Lhe pactions wers r¢ -vol, sand tiasted
ond sorxyed with 1ead 0,0L5 inchas thick &+d thon spreyed with
8 ba it finteh, Since this treatasst tho a%ip has been in
sorvive sboutl one yesr And has given no furthsr troudble .

=

e v ——— o e - i —— ————— TV ¥ a8 A Ao >

LN

N o



LIACGCse

-

4
.
o

CTTTTTTORRMICA FALITIURU AT T ST T e N, 1950 T

O Case thuzber 2

%4 C) ship has beea in cormercial service sints exaziszisning and
after a;proxiritsly te) yoars of opration began o experience trawdle
with corror eiroulating pininge Tuim gnip, liko masy 2thers built
' durins toe war & Lemadiately thestnfter was fitted with coppet

efrculatins 1irnoa wiich vore untinnod end rot wirad with lead or
poliory Intorr L oexr imaticn BTl PULUPTLR §r0ts of warious sites,
fro= tiny pietiog 3 &vea3 1/2 fnch in dlenctem, eroisd Vo A& poore
thin thicknezs, 4% this tire, ez pow prction of € fnch dirmster

. suxilisry eurlincor <ischergs Piplng was renesad with cippar pipe

! Linneld ot leau wiped,

*Teo mant:s later, the tws resalning scctions of 8 Inch piping
: Wy renewed witn coppor pipe whicn nsd beca tinned and lead
wipsd t.roughout o 8 thickress of 1/3 inch.

Tour morths later, or thirty-eigit eonths after comxissioning,
the 12 f{nca clamel T cosbined alocharge froa tue 8 inch line was
leaxing baily ana had to ba renemel, .159, the first plece of 8
incl Jlacharpe line 153t had been reneved fourtoen months previcuse
1y 10 no» ,eaxing at three locaticns, ..4s piece of § inch renewed
pipe a3 exudned {nternally and extarnaiiy and at all twree leis,
lea. lMalig, tirnnlrg ans copper raua had broken dowms In three
otaor locations on toe botton side of tas pipe, the copper was
9 Checkos s ¥Ory NArd, rrobing twse tirce arved wita te dlade
Of & ypen xifc, .2e Coper vall i3 casily penatrate3, ‘iovever,
L leal lining a-poared in £20d condition, tow lnles were plugsed
' and the )J pai c32ld =ater test vas azlieds o loaks appeared st
Lhy polnts »are ¢ Cop<P wad penetrated by tne knife blaia,®

Corrvctive N:asures Tried axd Tostod

In praciica.ly all ca®es girp2 wero takun L2 $nmure that thy cause af
Lwae failuros was not duo L3 cloctrolysise In sdac operstors? opinions
Gmare ve3 cuuid o3 by a condination sf hich velocity axd the prasence of entrasped
air, Twy tricd vorious metnds of elirmirating thy air and rotucing erosive
sction but §t still dii not step the trawbtla. 150l piping haz beor tricd and
appx Ars o porfara ruccorafully tut 48 proadhitive cosrtwise for most opirators,
Ruchor 1inlrss ad rubbwr 1ined stocl has also been used, Toc cost of the rubber
liring n bt Including motal pips and flanges 43 about 415 pur ot for 2L inen pipe,
Plus «u5 far & pair of attacand flangus,

Copy 3P C A A0 30 TV Prcommund Lhat COpPOPr PipV be Pubber linad
urless M ex.4ntiv, 8/l LIC PULDUP, NWOpTunu, CaN be usvd

garly Patlure R i -ptod, Cyyp P Called *Ov rratos®

The authar of a0 80€ aud pajip points out Bith Quotations froa varltse
Titerature LAl fatlursd of @9 4ur piplng §n ook water have buen in uvideices for
A% BAtY yulrs B3 €0, f PIPiNgE had bawn we ) £9F Lhis Particuilar sorvice, % Gu o
Q :;xasu.a in dvtadl capuricnovs 3f tra Lap.riad Jerman havy during Y puriod 10/3=
Jo .
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O On the basls of past porforzance, Ffield has this to seys

SCoprar 12 & mort verestile metal and it has mary desirable
charatteristics, tut {t locsr &3 thau A 4t &3 eieo the most
Orrrrailed gater el for eelt water piping on sripe. It has 8
Ristay of wnoroletitle #0700 W the pTint woers it can only
By classad ¢ urTelifius WRiess 4t Pecaives sulitable protettion.®

Mary Comara pnd Curea Inveytliested

Tao euthor olstunees in some 4stall the sffocts of ard exporiences
with wlectrolysie, £iivi t elects, ofisct of flow and paration and ecutanination
by bilgo water, Mot %2t hzvo beon tried for pretesting toe copnar, in most
cases Ty forming a protastive film, wmere not too euccescfuls These include
aspralt, nard rutber, pitey, marine glue, elaztic lacquars, etc, Suth ¥Chemos
failed and wore dizcanded becausc the filas wero sublnet 1o dasaso ani contiie
butod to valve failurvs, Other sttespis st eloc rolytic protection were unsuce
“l.m.

Lead-"4n Alloy Offers Best Solution

This {2 vhat the mthor had to sxy sdout using lead-tin sllays for
protecting copper

"Al11 eoppar plping for use with salt water should be lined with
0 lead=tin for {ts protection. aith proper spplication results are

good although some of the earlior investigators felt othervise.

A 60 par cent lead and LD per cent tin alloy is gonerally used,

*There are two motlnods of applying lead-tin coatings to copper,
narely by hot dipping and by wipinge In the former, a vory thin
(& proximataly 0,001 4n,) coating 13 applied by dipping the object
In o tatly of molten lend, where cOrroding conuitions are scvure,
the-e &l pud coatings are of quostionablo protective valua because
thy lew~tin coating becomes contaminatod Or alloyed with the
eopper, Lnfortunately, eitwr the lead-tin-coppur allyy or its
corrosion fila {5 cathodic to the Daso copper axd will cause gal=
vanie earrosion if pinholes otcur in thoe eoating. Furt’wruope,
the NigHar Lo tempurature of tiw bath, tho greatir will be the
alloyin effect of copper and des, ito carc in paintaining the
Sath at oy lowest practicedle terperature, tw zolten motd will
be contirually piciing up coppur and thus Contaminating tne bath,
Ccatin o applied by tyo dip process are inadequate for the protece
tion of coppers

Shpod coatings arv formed Yy toreh haating the coppor and the
losd=tin rizture L0 & Limporsture at which tho lest=tin alloy i
nol polten outl 18 susdy, In {ts maushy state, this alloy can be
Spreald and wipsd on the coppor 1o & thicknazs up to 0,125 inches,
whiln ty.ro s 8 alnor 2lloying affoct at Lhw bond bate-an this
e coatirg and Lhe ¢opper, tha oojpurerich alley §e very thina and
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oor=-1einly covered by a dense leadetin costing. The uncontam=
iratcd cozting s anodie Lo eoppor and offers galvanie protection
a5 wail as having good resistance {tsell to fast flowing asrsted
se8 water,®

Results of Hoeriments

Experiments with various types of coatisgs weme conductad end the
results compiled, To» tests involved expeoure to Jet frpircment by sed water
and also L0 varying retes of flow, Thw Pesulls Bgy De su=arizod as followes

8. Dip costings ¢o mars hars than good,

be wiped coatings afford complste peotection,

€o Sixty per cont lesd = LO per cent tin $3 the best alloy.

de o,rayed lead coatings lock goods

oe Tne severity of stlack increasss witn increasing tespsrstars,

Service experience has coafirmed %a,® %o and %" btut Ffield has had
no experience to Corroborats "¢® and 4,.*

in hls eoptlusion the scthor states:

"The work of cthers and t sutorts efforts ©o stem copper

salt water pipe corrosioa point to only one conclusion for tiais
paper, ramely, copper 1s unsuitatle £or salt sater service unless
it i3 protected Ly lead-tin wiping,®

Conclusion

Thare are obvious incansistencies and incorclusive rosultis in some
soctiong of these papsrss am {ntend to make furthcr irvestigations to clarify
the situstion, Eeverthelass it 13 conclusive that copper alone does not giwe
satisfactory sorvice in 6alt wat-r and taat e use of lead dufinitely does
ixprove ths parforaance and incrsase service life,

It is understocd that the magatine *Secific Marine Review® plans to
pudlish eithar in atstract or {n full both of the adovs papers in twir Mereh
issue. "Narino Jowma® magaiine plany 1o poblish one of tne papers in thelir el
issue, In eithur case, tho Association plans td oblain s prints for the benefit
of it3 memberse
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