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In previcus Ped Lead Techaicsl letters, the Med legd Technical Coumittes of
the Lead Industrise sseccistion has oconfined 1tself to the recamendation of red
lasd priser formulsticons and has lsft other consideraticns involwd 4a paisting
0 be ssoured by the user from other scurces, The sxtreme importsnce, however, of
surfsce preparstics for the propsr performance of ary metal protective paints, hes !
sow lad the Committes 40 prepare the resomsendstions eontained ia this Techaiocal
Latter to ald the induatrial user ia getting the lcagest possible service 1ife ous
of his paint., The su00ess cov fedlure of a paint system, after all, very oftea

- dopends uwpan the edequacy of the surface preparatios, A quality paint mey fedl

quickly over a dirty, 1ll.grepared surface shiils sn infericr quality psint may pem-
fora satisfectorily over a clesn surfsce. Proper surface preparstion casmot de
streased oo strovgly.

muwmmmmxm.wmamumotmmmucu
suphasise the differences md complateness of surfece cootaxinant remcval Xy the
mtwwnmm. A Usting of surface preparstion requiressats appliceble
to & musber of painting conditicos for wdch red lead primsre are recomsecded is
also included, Formulas for all the pelate listed are scntained ia previcas Med
Laad Technical Latters (these mre aveiladlse, at no charge, wpon request to the
laad Industries isscelsticm),

Inquiries regarding this Technical Lattar or specifio painting problems are
wlocme aad should be addressed to the Lead Industries Associaticn or 0 the destige
sated individuals {a the esocperating ecmpaniss 1isted below,
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] 9 HECOM(E\OED SURFACE PREPARATION (F STFEL FCR RED LEAD PAYNTS
.r' SURTACE .19y
The purpose -of surfsce preparation s ¢0 reacwe contaminmnts and faprove adhe.
sion of & priaing paint, Adhesion 18 the bariing of the priming paint o the sure
fsce to which the paiat 10 applied. Paint will faid ta direet proportics %o Whe
lsok of adbesion, ‘
M111 scale, rust, dirt, grit, oil, gresse, chesicals, and other rface some
taminants make good paint performance impoasible by preventing wetting of the metal,
Russ, while it may be parnted over, entimes to form and ewatuslly destrays the
adbesion of the paint film, likewise mill scals mey be nndermined by rust,
1 Soale
Noat structurael steel 15 hot forwed. It is covered with ¢ mixture of irem
uxides oalled mill scals, which 19 cf variabls thicknoes, continuity aad adhesiom.
g nuumubmmuum-qumumm.nﬁ. Due to flaxing o
] the differsnoe in cosfficient of expansicn Detwesn the mill scals snd the bLese
metal , the i1l scals cracks when chamges in temperature taks place. I1f acistare
saters & orsck in mill soals, rusting of the dase metal begims. AS the rust ereepe
under the mill scals, sdhesion is destroyed,
Paint applied over locee or semi.locse mill scals in tine Deoamss completely
datached from the base metal. Rypture and scaling of the paint ocost followe,
Tightly sdhering areas of mill scals, through electrochemdcal actim ey provide
smffieient looalised sormosion to prodece pits, which may 4{a iime penstrets the
bese mtal,
% Jrease and of)
; Orease and ofl are detrineatal te sdheston betwesn the prixirg paint and the
potel surface. Small cbjests By hawe the gresse and ofl removed ty & omabes
e of vapor degrearing ecmereial teshniquer. (n large cbjecte, dus to thelr sise and

shape, the greese end oll are remowed by washing or wiping with a suitable solwent,
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Yelds
E’ Weld deposits such as weld flux slag, weld flux fumes, wld hest ocxides, and
weld metal spstter, are surfacs contminants. Elsctrie are wld seams 1a partiomlar
and, to a somewhat lesser exteat, the acelytens weld seame must bo clsansd defore
painting,

The wald f1nx slag ressining adjsceat to the weld sean is strongly alkaline,
Ooder humid conditions 4t ssponifies the paint wehicls, farming fatty acid sospe
whioh reduce adhesion of the paint flla and, eithor through setsal pares ia the fila
or by osmotie action, water 13 dramm throuth the fila to pramcte further corrosion.

The weld flux fumes after scndensation are deposited noticeadly ia a tend 2
%o 8 18, 0o either side of the wald seam, Spray painting fails te disturd the
condeasate, which in oonjusction with weld flux alag By cause carrosica 0 spread
seversl foot from the weld seam, Brush applied paint dilutes the mild flux fume
condennate and lsssens the intensity and ares of astiom. )

The weld heat cxides are eonoemtrated o the weld seam 18 a berd 2 ia, wide
on either side of the sean, These oxides form irregular and rouvh deposits and
create unequal peint film thickness. The tris spots in the paint theroty promcte
sarly fila fuilure and serwc 88 oarrosion centere,

™he weld matal epatter deposits range fram slorosoopde particles to partisles
1/k {0, 4a dlameter, The larger the spatier the scre firmly the spetter 10 welded
to the surface, Paint £1las over these spatters fail premsturely due o insdequate
filn thioiness on the top of the metal spatter or to the Lnakdlity of paind %o
sater the Junction betwsen the epatter and the metal.

$1a0e paint fila failure, is gensral, redistes from pirhesd Tust 0pots 880
olsted with flux, slag and spatters, these deposits met Lo removed ty grinding oo
blasting or both before painting if an adequste, wriforw fila thickness 18 desired,
iu.cumun.tho'dn|ni-|n'botqneudtoQIN<umn|n!¢ulquMN4-

the sdjscent metal ocurfeee,
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WHAT 70 COMSIDER JW SrrzcToin i MWD o Somrals paxpafition

The question of selscting & method of surfaoe preparaticn depends wpon a
mmdrmmun&mdcmuumm Among thess are|

1, Condition of the surfsce to be peloted, . -

2, Servios to which the metal and paint will be subjeeted, ' . - . -

3, Precticality of using s particular method beossse of eavironmeat, aod

b, The type of paint which 18 to be applied, o

The requirements for surfsce preparsiica sre Bore severs as the wetiing aid
of the paint decreases, (ne resson why the anticorrosive red lead pigment 4o 1
seed oil puint, L.k Pormls 6.1 (the same a8 Ped, Spec, T3-P-BSa, Type I, or
8SPC Paint 1-55T) has schieved an exinent reputatiom for protection of steel 48
Gue 0 1ta superior wetting charscteristios, Jt has demorstrsted excellest ants
sorroaion perfornance whes used over Stesl where sasll sacunts of rust and tight
sdherent w1l soals are present, A surface conditicn such as this 15 oftea the
that can practicslly be obtainsddin the £3e1d, Bqually good results are being
cbtained Yy similar hich red lead 4n cil systems, which hawe good wetting charss
teristios, as used by railroeds, public utilities, bighway departmeats, and othe

The linseed oil vehicls, however, 18 slow drying and it is oftea necessary
to use 8 faster drying cll.resin wehicls catination such a8 1.1.4. Formsula 6.7
(T7-P-86s, Type TI). Such a pint 45 limited 1n {0 wetting sbility by the pree
o of eynthetic resins. Thersfore, surfeces receiving paints of this typs mus
te more sarefully cleaned of corrosion products and oanteminants if maximam perf
pancs 18 expecied,

Ocing #till further, painting requiremants may necessitate the use of the
vary repid drying synthetic wehicls type paints, such a0 1.1.4. Pormulas 3.7, o
6=1) (17-MB6a, Type 111) or 6=16, (MAL-A175LS) (M Shipe Paint Poumals Mo, 114)
These pailnts are uwseful and sxcellent when applied over oarefully prepared surfec

The following sre the recommended methods for the eurfece preparation of ste
to which red 1sad paint 15 to be applied, along with & table {ndicating the type
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of structural #teel, the exposurs, drying time, L.I.A. recamendsd red lead paint
g ant spscificetion for the reccmmended cleaning methods,
4 SUPFACE PPEPARATION ME B(DS

Factars to be oonsidered 1n seleotion of any metal protective paints sre sure
face preparation and the condition of the surfsce at the time of applicstion, the
charscter of the dese metal anxd the eavironmental sxposure.

Only those surfece preparstioca methods which are pertineat to structural steel
cleaning and which are most gensrslly used sre omsidered in this Technical letter.
he major methods of surface preparstion of steel may be classed under three cate-
ﬁ goriesy

J.dochanisal surface preparstion
1. Band clesning
2, Power tool clsaning
s 3. Sand or shot blasting
L. Name cleaning
T1. Chemical surface preparstion
1, Weatbering
2. Chesdoal cleaning
¢ Alkald cleaning
b, Plokling
0. 3temm oleaning
3. Phosphate surfsce treatasat
III, 8alvent cleaning and degressing
Rach paint Job presents factors which require & more or 1ese specifis type
of surface preparstioc. The most comman SUrfsce oontaminants are grease-liks

subetances, cxidation products Juch as =mill scals and rust, acisture, sald deposite
a and those resulting from industrial chewioel fives.
Orime, grease and chamicsl deposits prevent contact betweea the metal eurface
and the prissr paint, MNolsture not oaly reduces the adhesion Detween the metal
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surface and the paint, but also promotes the formatica of earrosion prodwots wndes
he fila ty elsctroobexical processes, Tar the dest service of a peint system the
isportance of intisats contact between the dase metal and the prime oost canncd

Ye overempbasised, Henoe, in the preparstion of structursl steel for sucoesesful . *
palnting, sosplete removal of surface costminants {8 mandatorys

The following are general desariptions of the nore ecamon surface preparstion
methods, Uoder sach beading will be found & reference to the detailed specifioss
tico for that method, wiich appesrs ia Voluwe 11, Steel Structures Peinting Namasl,
published by Steel Strustures Palnting Council, LLOD PAfWh Averme, Pittsturgh B,
e

MECHANICLL SURPACE PREPARA TION
Eand Cloaning

Haod clesning 18 best sdapted to spot cleaning for meintenance repainting and
18 not rvcamended for use over laryge aress where more effective msthods sre swail.
abls, It kits only the high spots of & surfsce, e cperaticn {8 moet comonly
stcomplished with #tAff, springy wire brushes, abrasive paper or eloth, scrapere,
krives, chisels, or ohipping hammers,

The hand olsaning operaticn variss with the type of will scals and depth of
ocorrosion, Wire brushing {8 me of the cldest mthods of mechanical surface prepe
arstion end geosrally removes only loosely adhering mill sosle, rust, old paind
f1lre, and dried or oaked scil. It does nct remove adhering mill scals. If stratie
fied russ 18 preseat, it should fires be reaoved bty chipping and soreping before
hand brushing, 4 surfeos which 18 flas and free of cbetructions and irrvegularities
say be hand trushed b a rete of two square feed par sinute,

Chipping hamers remcve sust of the mdll seals, but 4 the soticn 18 00 vige
orous over thia msetal, it say defors or even plares the metal, Onipping may drive
=111 seale or oorrosion produsts $ato s soft mtal surfase, hipping is uwevally
followed bty either wire brushing or seraping or both to remow looss mill scals ov
paint filne, Unlees eare 4o exeercised, same iabedded sdll soals may remain which
BAY caude localised early paint failure,
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Hand soreping alone with a sharp-sdged soraper {8 probably cns of the least
sffective methods of surface clssning of metal a8 it removes only semi-adhering
nill scals snd o4 paint filme,

If 11 or gresss are present, sclvent cleaming with frequeat changes of the
salvent should precede hand cleaning; otberwise oil or grease will spresd owver the
descaled base metal, Should xplosive vepors be preseat, a specisl nam.sparking
wire o tool mst be emplared, ssrc.5p 2.5

Power ool Clasning

Bard oleaning sethads are duplicated by power tools desiqned far breshing,
sanding, ¢rinding, scaling, impact cleaning or ciippint, Ihe general sequease of
cperstional techniques are the sane & wnder hand clsaning, Power tool cleaning
19 more effective and more eoanceical than hand clsaning for larger surfaces,

A large variety of shapes and sises of brushes, grinders and saxisrs are
available end are mostly of the rotary type. The slectrically operated rotery
brushes are effective at operaticnal speeds of 30O to 10O r.p.me under load, while
the rotatiocnsl speed of the pneumatic driven brushes 19 regulated ty the air prese
sure and the volume of the air., Power trushes mey cut through thia sill ecale dwt
the wear cn the brush is sxoessive. The power brush must be kept moving to prevent
Surnishing wiich produces a poar surfase for paiating,

Orinders and sanders are effective in the preparation of & surface whea the
adrasive grit sise is carefully selacted ra’-"un dcb st hand,

Whils power operated scaling and chipping hameers are faster thaa the hand
operated type, they are slow ss compared to cther available methods, Por very
thick surface sccusulations, they haw merit, The tond mist be kspt sharp, The
operator mist be careful not o remove scund metal, drive mtll scale inte soft
netal, or laave netal Burre oa the surface, the latter two eonditions emtrituting
to early paint fallure,




Gadt b i i {

:
¢
2
¢
¢
E
¢
&
€

o dtag st o gt e s

e B e e i e o e m et

Ol and grease should te removed bty sclveat elsading defore power tool clsaning
to prevens spreoding,

In either hnd olsaning or power tool cleaning & primer ccat of red lead paint
should be applisd Defore my rusting becomss visible, A paiot gystem of two {nitial
coats of red lsad primer followed by suitsdle finish ecets will ¢iw exoellsad
servios sarcsp 3521
8and or Shot Masting

Sacd or shot blasting procedures are swplqred where all the mill scals, rust,
rust-scals, foreign matter (exoept heawy deposits of greass or ovil), ar patat are
to be remcved and the base or "white® metal exposed for paint applicatiam, Both
processes are btesed upon the adrasive action on the surface of varicus sised pard.
cles of sand, shot, it or other abrasives belng discharged, eitder wed or dry, s
high pressure, Metal or non-mstallis synthetie shot or erit 19 usually employed
where recovery of the atrsding ageat 1s possidle, while sand 18 used primarily for
operations in which the abrading agent 1s expendadle.

Successful blasting techniques require careful considerstion of pressures,
sise of nosils, distance of ncesls from the surface, kind of material to be removed,
typs of abrasiwe, loss of atrssive, health hasard, cost of abrasive, and type of
surface preperstion required,

The grit should be o wfficleatly small 8136 to remcve effectively the surface
contasdnants without axcessive working of the metal surface or the formetios of
orater-1like surface depressims, ridges ar metal hairs, The paint mey not provide
sdequate fila thickness over the ridges or tips of the metal hairs, and thus they
begame fooal points of premature paint fils fallure, Exceesive surfaoe woriing of
the aetal may develop unequal stresses 4n scme surface areas and beoone cathadig %o
odjecent aress. This will socelerate corrosicn 68 the paint fils cowmnoes to fail,

Dry sandblasting, although widely used, should be done with dus health pree
cautions, aot only to protect the operstor from fine sbrasive dust tut dlso other
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worioma 4n the immediate savironment, MNachinery ia tiw viciaity of sandblasting
operstioms should be shielded,

%ot or hydraulic sand or shot Blasting eliminates sdresive dust hasards, tut
17 water saluble inkiditors suwch a8 ohramate ar phosphate types sre used, thay
Jrosent different health hasards which mist be st with proper precautions,

The time lag bDetwesn saspletion of Blasting end priming is dependent wpos
the type of tlasting, the mmidity of the surrcndings or the presence of scludble
inhiditore in the wet blasting fluid, Lay blasted eurface ohould de further cheadl.
oally treated or primed with red lsad paint before any visidble rusting oocurs.

On surfaces prepared bty sand cr shot blasting two primer ocets of red lesd
paint followed By & suitadls finish coat should give 10 to 12 years of service,

SSPC-SP 5-52T

e Closning

.+ Fame olsaning may b used oa many fabriocated shapes where the structarsl
sections are of proper stock thickness, are reatily sccessidls, not subject te
warpiag, and where dehydration of the surface {s nandatory, Flane clsaned surfaces
mat be peinted before ccndensatica commences; hence, thay should be painted while
still warm and dry. Mecamendod practiee requires painting withis two houres,

Time olesning 1s used to remcve unbonded aill scals and old wdll scale which
has besn previcusly pelated, Rurely doss flame sleming remove all the i)l soals,
Tt must be followed by wire brushing end dusting before priming, Flame oleacing

should not be used on stock lese than 3/16 ia, thiek,
S3rC-8P h-S2T

QONTCIL SUWACE PREviR-TION
Neatdariag
Poosidly the aldest surfese oleaning opsration is atacepheric weathering, &
prooess wherely the removal of the mill seale 18 primarily dependent upoa the core
roefon of the mtal and the subeequent locsening of the mill scale by oreeping of
the rust betwesa the rdll scals and the base metsl, Ia oix months to & year most of
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the loosenod mill soale will hawe fallsn off, oy remsining produots of ecrrosion
Bmwmlmmunomummwmmammmm
soraping, or chipping Dafare the surfece is primed, irsss of tightly sdhering sdll
scale can only be completely removed by sandblasting, Onos the base metsl 15 6%-
posed, 4% shmld be Lmmediately costed with & red lead primer, Usually, 18 clesr:
mw,mbmcwwumunmuumummumiv
sindblasting and applicetion of a red lead primse, )
71014 reports indicste this method of surface preparstion followed Ly two ocate
of & red 1eed primer paiot end a suitsbls top ocst will provide from 8 to 10 years
of adequats protecticn,

4 aspc.sp 927
Ohenical Claaning
Alkall Cleaning
} e Alkald cleaning 19 nore efficient and 1ses hasardcus tham solveat olsaaing,

alkall clesssrs include sosk tank cleaning, preesure spray cleaning, elsctrolytis
clsanine, scrudting ind brushing for structaral steel ssseablies,

Alksll cleaning rescves ofl, gresse amd scluble rust stimulatorse Alkald cleen-
ing doos not remove beavy or cardonised olls ar rust inhiddtive oils, T™he surface
18 1aft alkaline and defore patlatiny 4t must be rinsed 1a a dilute ecid water solm-
tion to preveat aspnification of a prisse veldele.

Riciing

Meokllng 19 an effsctive method of surface preparstion for painting, M1}
90sle and ocarrosion products are completely reacved by pickling degressed iram or
osteel in dilete acid solstica,

The nain disadventage of this method 1108 ia the necessity for following the
plokding with & asutralising and water rinsing aperation to remove all free acid

e and resetion produets, sad thea o rinsing in either dilute phosphoris #0id or ohromise
8014 saluticn or sdxtures of these 10 creats an inkibited metal surface effect with

o pit between ) ard 5, This must be followed by & thorough drying of the astal sure
face prior \a paiating,
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a The undesirable attack of the base metal by the plekling soid is minimised and

regulated by the use of suitable inhiditors which may be dissolved 1n the pickling
! beth, These inhitdtars create and regulate 8 prefersatial selectiw sttack oa the -
] xl] scals and oorrosion products, The surfaocs should not be etohed excessiwly,
3 tat slight etohing of the surfsce aids ia the mechanical 8dhesicn of the peint film,
i This typs of murface preparstion {8 lixited mainly to either small sise chiects
or stroctaral shapes that are easily handled, .

Red lesd primer painting of the pickled surfsce shauld be done before the thin
wrfsce » Y by the chemical treatmsnt shows aqy visidls signs of carrosion,

Liter this type of surface preperstion, tw costs of red load primse
mtmmw;mmumou:m;i;’munm“mmuum.

.

Stsan Cle
a whare the sise, shape or locaticn mekes it ispossible to sclvent wipe the eure
faoe, stem clamning is beoaxing quite geoeral in field surface preparation. Stesm

i Sinaid i

clsaning romoves dirt and grime | or sxisting palat, tut doss not remcve
rest or i1l scale, Steam clvaning resoves oxidised paint sore sfficlently than
wire brushing alons,

The most efficlond stesn olemning includos the addition of detergents to the
stesmwater mixture, If the detergent-steamwater mixture is sufficlently alkaline,
it w11l remove greass also, '

The surface after stean cleaning 15 usually slkaline and must be sdequately
rinsed %0 preveat saponiffostion of the peint wehicle,

Mosphate Surfese Trestasey

Phoephate treatment leaves the swrface ia & satisfsotory eonditicn for maximm
paing 1ife, but {t does not remove mill sesle, Therefore, for the Bost offietient
troatment the surfaee should de piciied or blasted prioe to phosphate trestment,
Inscluble metal phosphates resulting fram the phosphate trestment extend the life
of the paint fila bty improving sdhesicn, retarding uaderfils sorrceion, redeeing
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ealsotrochomical setion and the decompositicn of the paint whicls Ry ocrrosion
products, The metal phosphate surfaoe 18 stroog sod flaxible encugh to withetand
thermal shocks

The phosphate treatasnt has been applisd ty spray provcess, immersion, drushing,
or portabls spray equipment,

The MIL-C.10578 specification may be gonsulted for details, The U, 8. Corp of
Bogineers Mmusl for Piating (1953) refere to ccld phosphate or chemical metal
omditicoere,

mmnmud.pﬁumuwrmwmmmmm
o éhip plates, river dam gates, locks, eto. ™he paint spplication and service are
the same a8 for pickled iron or stesl.

, 83pC.FT 2.5

Struotural stesl may De sclvent clsancd Yty wiping, dipping, or spraying, depens
ding upon the size of the members, Wiping is widely used. It romoves the oil snd
grease resdily and repidly md requires s minimm of floor space,

1o the use of solvent cleaning by wiping the sclvent must be ohanged frequestly
to prevent spreading of the oil and gresss, and due precsatim, dopending upon the
solvent emplaysd, must be cteerved to quard against fire hasards and toxicity of the
solwat, Solvent cleaning does not remove rust or adll seels,

Klitary Specifioatica, MIL-P-118a, gives cleaning methods for steel and mene
tions the type of petroleun solvent t0 use, JFedural Specifiocstion NS-581 or
MWuumMommmdmaﬁmtdmu' Tederal opesie

fications are available for sost of the important solwate,
33pC-8P 1521



44

e e ———— o —— .\ s

r—— e

- e — =

.’3. e et o e

SURFACE FREPARATION OF STERL ABOOMDOID
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