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T opevars of 4001403 Antertnt 9 the lrad fe i lry vere prednded gt
by Jem 7 P4, 1570 eeliry of the [oa Trrie goitlon of a3 Soctliety of Laval
Archite i 824 Raintenacles inzinsers. Tio poiers were wtitiedt

"lecant Zxperisncss with Corrorion and Tostace of Copper
j firculating Piping in Ship's Loibinary Specca® by 2. Ce
' Xaiillan, chief engineer, Gecrze 0. Sharp, naval Archie
tect, and

xCorsrsion of Copper Piping in Salt Water Service® by
) Faul Mield, suparintendent of devzlopnoent end resesrch,

G Snipha {1ding Division, Bethlshca Steel Compary.
: Followinz are wus of the salient features from these papers. ey
. will be of particular imortance 1o those interestod {n learning adout the actual

performance of co,7er 1n salt water service and how leas ailay nay be used to
overcome its deficiencies,

i SPLLIFIC CAS: HISTORIZS i

The operstors of “C* type cargo ships were and in mary cases still are
sxperiencing consideracle trouble and axpense cus to tha rapid wastage of copper
eirculsting pijpe, Tnis peollea $s an especially seticus ore for on mary of
[ thase 31ips portions of the suxiliary circulatirg systea cianot be Femcved or
repiacyd uniess L entire slectrical plasct 4s put out of operation. T:rls means
that the rejuxirs misrt be done on & pleco-assl dasis 1n order not 0 interrugt
the enips schesile and Carpo comeitoents, 2o ownsr hay reoricd thet toe repair
of ocopcr circulating piping 1 te largast 4tea of mainlensnce on his shipe,
Hore are ton 4rpical case nistories quoted froa aac.illantis paper,

Case Rober 1

85 C) s:ip had 6 sections of copper piping varyinrg frem

8 o 1L inctea in Qlazeter ard froa 8 o 12 font in len~th
Feired s/ oroximately three ard ore-lalfl yuirs aftar cone

2irzizne 'L this tims Lha pactions were r¢ -vol, sand tiested

i ond s-rxyed with lead O,0L5 inchay thick e=d th-n epreyed with

, Q 8 la. it finteh, Since this treatas:t the ship has Leen in

\ oorvice sboul ond yesr and has given no further troudle ,*
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®4 C) ship has been in cormercial service sints eoxm=iszisning and
after approxizutely tw) yoars of opuratlan began o exporience tracle
with corror elroulatine piringe Tulis Enip, liko sey sthers built
durin, ty war anu Lemadiately thersrnfter was fitted with copper
efrculatins 142 wilcn vore untinnd end rot wipad with lesd or
poliope Intomr .l eEr inalicn £.Ti. L PULTPTUR 50t of varlous sites,
from tisy pitiiig vo ateas 1/2 dnzhidn dlanvte®, erolisd to A pEore
thin thickancs, 4% thiy tirs, cnx pow prction of 8 inch dimmster
guxilisry euniansrp <oachergs Biplng wss renawad with coppar pipe
tinned axd less wiped,

*Teo mintus later, tne tw resalning scctions of 8 iInch piping
W renewed witn copper pipe shicn nsd beca tinned ana lead
wipsd t.roughout o & thickness of 1/3 inch.

Four mortns later, or thirty—eigit eonths after commissioning,

the 12 inca ciamet-r comdined aischarge froa tue & inch line was
leaxing baily ana had o be rencmel, .15, the first piece of 8
inc Jilscharpe line tnat had been reneved fourteen months provicuse
1y {0 now .eaxinrg at three locaticns, .48 piece of 3 {nch renowed
plpe a3 exadned internally and extarnaliy and at all twee leiks,
lea. linlig, tinnd-g and eopper »aua had broken dowms. In three
otaor locatiorns on toe botto slde of tasr pipe, Lho copper was
ChecCko. iuu ¥Ory Mrd, probirg twse tirce arves »ita tw dlade
of & pen kife, .o €oper wall 13 casily penatrats3, ‘keever,

L leal 1ining s.pearvd in good condition, tow lnles were plugged
and the )) pal €213 sater test vas azlieds o loaxs ajpeared at
Lhy polnts »1ere L% Cop <P wad penetrated by tne knife blale,*

Corrvctive N:asures Tried a2 Tostod

In praciica.ly all casey giap2 wery takan t2 §nmure thet thy cause af
tiwoe failurss was not U0 L5 clectrolysise In sdac operatorst opinions tha
dmare wad cuis 1 by a condination of hich velocity and the prasence of entragped
aire Twy tricd verious metnnds of elimirating thy ajr and rotucing erosive
sction but §t still dii not steop thae trawtla. a0l piping has beor tricd and
appx Ars W porfara ruccorafully tut 4 proadibitive costwise for most opirators,
Ruthur 1inlrs ad Pubbof linsd stucl has also been used, Toc cost of the rubber
l1ining n b Including a.tal pips and flanges 43 about 415 pur >0t for 2L inen pipe,
Plus 5 for & pajr of attacownd flangus,

Copy 2P Capanles o rot Prcommund that Coppor Pipgu be rubber 1insd
urless M excngiv. s/ntx LIC PuLbuP, NwopTfune, Can be usvd

gariy Yatlur e R -rtod, Coyp e Called ®Ovirrates®

The authse of Lo 80€ mx) paj i points out Bith quotations froa uarliase
literaturs taal fatlurss of e hur piplng In suk watlor have bwen in avideica forf
A% BAtY yulrs B3 £0,.,,F PIPINE had buwn we ) £9F Lhis Particilar sorvice, Yo Gu =
:;tasu.a In dutadd Japuricneve 3f tw Lag.rial Jerman havy during tw poriod 10/3=
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On ths bazls of past perforzance, Ffield has txis %o 363

SCoprar 19 & Bt vereitils motal and it has mary desirable
charatterinticr, tt {t locwze &3 tha h it £3 eiso the most
Ovrrrated £ater il for e2lt water piping on snipe. It bas 8
Ristay of wniir.letitle #0TVLCo W Le point waers it can only
Ty clasesd ¢ urTelintlus wnloss it Pecoived suitatle protection,®

Mary Comaca gl Cures Inveytiiested

Tao euthor alstusrer in gome datall the sffocts of snd exporientes
with wlectrolysie, £olvi. t ellects, ofiect of flow ard paration and ecutaaination
by bilgoe water, lotas=, that hizvo beon tried for prelesting tw copiar, in most
cases Ty ferming & protasiive fil=, mre not too euccescfuls These include
aspralt, nard rutber, piteny, marine glue, slaztic lacquers, otc, Suth 3CHhemes
falled ant wore dlzcarded becausc the filas wero sublnct to dasaso anl contlie
buted to valve failurvs, Other sitespts st eloc rolytlic protection were unsute
cossful,

Lead-Tin Alloy Offers Bast Solution

This {2 what the amthor had to sy adbout using lead-tin sllays for
protecting copper

411 eoppar plping for use with salt water should be lined with
less~tin for {ta protection. aith proper spplication results are
€004 Although some of the earlier investigators felt othervise,
A 60 par cent lead and LD per cent tin alloy {8 gonerally used,

*There are two motaods of applying lead-tin coatings to copper,
narely by hot dipping and by wipinge In tho formar, a wery thin
{a;proximataly 0,001 4n,) coating 13 applied by dipping the object
In o taty of molten lends wwere cOrroiing conuitions are scvwre,
the-e &l prd coatings are of quastionablo protective valua because
tha lewt~tin coating becomes contaninatod or alloyed with the
eoppore Lnfortunately, sitwr the lead-tin-coppur allay or its
corrosion fila §s cathodic to the Daso copper axd will cmuse gil=
vanie eorrosion 1f pinholes occur in the ¢oating, Furt’wreore,
the RigHor Lo tespurature of the bath, tho greatar will bs the
alloyin effect of copper and des . ito cary in naintaining the
dath &% ton lowest practicedle toypwrature, tw 2:1ten motal will
be contimually piciirg up coppur and thws contaminating the bath,
Coatin o applied by tae dip process aro inadequate for the protece
tion of coppere

Thpod coatings arv formod Yy torch haating the copper and the
losd-tin rixture L0 & Lumporsture at waich tho lesd=tin slloy is
nol poltan but ta susdy, In {ts mushy state, this allsy can be
spreas and wiped on tha Coppor 10 8 thicknaze up to 0,125 fnches,
whila thro 1s 8 alnor 2lloying affuct at Ve bond batean this
coatirg and Lhe ¢opper, tha onjpurerich alley e very thin and
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oor-1ginly covered by a dense lead-tin coating. The uncontam-
iratcd corting s ancdie L2 eopper and offers galvanic protection
a5 wall a3 having good resistance fteell to fest flowing asrsted
808 water,®

Results of Zeserimants

Experiments with various types of coatings weme conducted end the
results coxpiled, THo teots involved exptoure to Jet frplirgmynt by sea watsr
and also to varying retes of flow, Thw Pesulls agy be suzarizoed as followes

8. Dip costings 6o asre hara than good,

be wiped coatings afford complete protection,

€. Sixty p=r cont lesd = LO per cent tin i3 the best alloy,

de o,rxyd lead coatings look goode

oo Tne severity of stlack increasss wita increasing tesperetare,

Service experience has coafirmed "a,® %p® and %" but Ffield has had
no experience to corroborats "cY and 84.°

in hls eopclusion the suthor statass

"The work of cthers and tw sutwels efforts ®© stam copper

salt water pipe corrosioa point L only one conclusion for tals
paper, ramaly, copper 1s unsuitatle for salt sater service unless
it i3 protected by lead-tin wiping,®

Conclusion

Thare are obvious inconsistencies and inconclusive rosults in some
soctiong of these paperss = {ntend to make further irvestigations to clarify
the situstisn, Kevertheleass (t {3 contlusive that copper Alone does not giwe
satisfactory sorvice in salt wit~p ani taat tue uso of lead dufinitely does
Laprove thy parforawce and incrsase sarvice life,

It s understood taat the magatine *Pecific Narine Review® plans to
pudblish eithar in atstract or 4n full both of the abovs papers in twir Mareh
issue. "Narino Jows" magaiine plans 1o joblish one of e papwrs in their ril
issue., In eithur case, tho Assoclation plase Lo obtain sAprints for th bemefit
of 1t3 members,
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