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To Neaders of the Red laad Techrioal Comdttess
;zmu.mmew_uwmmmm-
11, "Surface Preparation of Steel for Red lesd Paints,® Plesse review s
and make whatever sugesstions, carrections or revisicas yw see fit.
Reosipt of your ocamente before the end of May will be very sweh
.
Jours very truly,

Pt
K. Roll '

Leupton
Secretary to the Committee
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In past Red laed Techrmical Lattere, the Red Isad Teelaiedd Camittes of the
lead Industries Assosiation has eonfined 1tself to the rescsmendation of red lasd
paints and has » ft other ecnsiderstions inrolwd is painting to be discovered Yy
mu;orru-m:-omnu. The extreas ispartence, however, of surface prevers.
tlom for the proper performance of any metal proteetiwe painta, has now led the
Camittes to prepare the recommendations contained in this Techniocsl Iatter %0 ald
the industrial user {n getting the most aat of his paint, The sucosss or failure
1 of & paint gystem, after all, wery oftea dspends upon the adequaay of the surface
conditions, An excelleat paint will feil quickly over s dirty, 1ll.prepired surface
while a lesser palat mey do well cver a -mllr‘oh- surface., The stringsoey
of preparstion requirements, then, varies with the type of paint wsed,

™e recosmendstions ocotained in this Teohaisal Letter are intended to sid
in the proper determination of need and selecticn of the proper method of surfase
preparaticne Simply, they are a listing of surface preparation requirements ia
reference 1o s muaber of paintine conditicns for which red lesd primers are suge
gested, Formulas for ell the paints 1lsted are contained !a previous %ed lesd
Teehaical letters (these are available, at no charge, upon request o the offices
of the Assoeigtion)s

™is Technical letter also includes a ahort discussion of surface preperation
to eaphasise the differences snd completensss of surface contaminent removal bty the
soet widely used mthods of surfece preparation,

Iaquiries ca the contents of this letter or ca specific pelating prodless
are weloome end should be addressed to the Lead Industries Associstion or to the
Gosignated individuals {n the cooperating companies listed delow,
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a RECOAEDED SUNFACS PREMMTION F STREL
JCR 85D 1RAD PAINES

MY SURFACE PREPARAIION?
e resson for surface preparation may be statad simply and whally ia terms
1 of adhereace of the paiat fila, This phencmenmm oonsists of moleculsr sttrestion
i of paint and surface, properly called sdhesion, and mechanical ancharing $0 rels~
tively rough surfaocs, ocalled bonding., Paint will fasl in direct proportica to the
lack of adhesion and bonding., Any dirs, coll, ¢resse, salts, st and other foreiga
matter vill Rinder adhesion up to the point of makingyocd patatine tmpoesidle, Ex.
cept for rust, the contasinants prevent wetiing of the metal which 1s the uﬁnt&d
of sdhasion, Rust, while it caa bte pasnted cver, forme scale which sventually lifte
off the surfaoe takine the paint with it, Likewise a cmpletely mmooth surface 18
axtremely 4iffioult to paint, Surfaces to Do painted, therefore, aust be free of
g sdhesion retarding substances and the surfaces thcaselves sust provide at lesst
1 scse degres of mechanical anchore
TRAY 10 COMSIDER IN SILICTIIN A METRGD (F SURF.CZ PRUP\RATION
Presuning a decdsion has teen made on the matter of econamy, widch, {2 relse
tioa to surface preparstios must be considered in terss of the total extensioca of
paint fila life, the question of selecting a method depends on three factors:
1 1, Condition of the surface defore preparstion,
24 Praciicality, becamse of physiosl condition, of using s particulss
nethod,
3¢ The type of paint shich 45 to be applisd,
™he firss two sonsiderations are sesily wnderstood, The third asy perhaps be
omplified, ‘
. Nost sssentially the adherence of & paint, 88 indieated above, 1s & matter
of 118 wettine ability, The requirements for surface preparation, therefore, are

Bore severd o8 the wettiiny sbility of pailnts decreases, (ne reason why the straight
red load 1a LUinseed ol paim, L.J.4. Formuls €-1 (the same as Ted, Spec. TT-R86a,

ca
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8 Type I, or 83FC Paint 1.55T) or 1ts near squivalent, has achieved aa eminent posi.

tim 1n the paintine of steel 16 that its superior wetting characteristics make 44

poseidle $0 Do used over steel where emsll mmcunts of rust and tightly sdhereat mild

scale are present, Such a surfaos conditien {s oftan the best that osa presctically

be cbtained in the field, The corrosion {nhiditive red lead plumnt, of oourse,

oontritutes to this sdvanteqecus charsoteristis,

The linseed-oil velicle, howver, i35 slow drying end it is often secessxry

to use & faster drying cdl-resia whicle priser, such a8 L.I.A, Pormuls 6.7

{11-P-86a, Type 1I). Buch a paint is limited in its wetting sbility ly the presence

of synthetis resins, Morefore, surfaces reosivine paints of thds typs met b

carcfully olsared of all corrosion products and ocontasinants,

Joirg st411 further, painting requirwsents may necessitste the wse of e

very rapid dryleg ayoihetic wehicle type paints, such a8 L.l.d. Formlas 3.7, o
g 613 (TT-A86a, Type ITI) or 616, ML-M17S5 (Be Ships Paint Porwila No, 116),
T™hess paints are ussful mqd sxcellent Mt only on the mcet carefully prepered swe
faces 80 that they may only be used whers a high degree of ocleanirg is practiocal o
oa fastoaryefadricated squipment,

With these consideratims ia mind, the eurface preparation of steel recoms
mrded for red lead paist follows,

ibaididtmatndna
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SURPACE PRESARATION €F STEZL RECOWENDED BRI 4
FCR RED LIAD PAINTS -~ A
3 ™ ¥
THEN THR ralonm BUT THESE SPECITIC. T O8N F
17 Y0 roe nas AND ™HE DRY. INDIC.TZD SCrRr.CR STEPS WY RECON
HAVE TC I Imn % RE- RED 1XAD PREPARLTTCOR ALS) BS AXD WHERS
PNy P EIPGURE,  QUIMGENTIS;  PRDORIS; S RECMENDED) By Stovmy
1
Structural  Ltmospheric ) Hre. Lolsae 6-1* FHend Clasning Solvent S5PC-8P 2521 |
Steel o Quaning or
Power Tool to precede SSPC-SP 3-521
Qeaning other clsat-
Siosr 1s27
Structural Chaalcally 2h Rrs, Leloie 37 Hart Qeaning SSPpC.SP 5-52¢
Stesl, (41  Contaminated or
Storace itacepheres Plckling SSpc-Sp 8521
Tazls and Naripe N
Enviruviments "
Structursl ~tacepharis 15 fre. Loloie 67 Saolvent SSPC8P L.52 !
Steed Cleaning
ar
Stemm
Cleaning
Structural  Ltocepherie 2; Pre, LI, . 63 Ewd Clearisg Solvent SSPC-3P 2.521
Steel or Clearing
Power Tool to preceds SSPC-8P X527
Clsaring other cleaning
Strustural atmosplaric 4 ¥re, Loloie 613 Elast Clesnine In scam SSpPC-3P 5-52T
CSteal ar cases, coMEr=
Plaing cial flsst  SSPC.SP 8527

cleaning may be used,

8SPC-3P 6
® ad Industries Lesociation, hed Lead Technical Letler; The (6) refers to tulletin mumiecy tow (1) ‘im to paist

R specticstioma referred to berela say be found 1n Tolum IT of Bteal strwctarse mnun' Mmual, LOO PLftR
Zvemay, Pittabureh 13, Pae
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TR MR rarvan BUT THESE SPECITIC . TION
Ir YW TOR THIS N0 THE TRY. 1X010.18D kYL 4% 4 STEPS M.Y RECOMENDED
Y 10 bedd d I TINE FR- oD 18D PREP R.TTON LSO BB ~ND THERE
p.INTg EIPCSCRE QUIMMENT 13y JRDGR 18y IS RECONVINDENY _FEUI RO,y SECURED: A
Structural  Ltmospherte, 8 Hrs. L.T.5 11-1 Solvent (leaxing SSPC-SP 1.527 g
Steel, Tesporary (SSPC 13.55T) st 3
Rspecially (6 Mos.) SSPC-3P 2.52¢ .
Bullding
Tranes
Railroad tmospherie 18 Ers, LY. 88 Basd Cleaning Solvent SSPC-3P 2527
Rolling o 89 or Cleaning
Stook Poser Tool o Precede SSpC-3P )-52°7
Cleaning Other
Cleaning
e Partial or 6 Rre, Lloie 4 HKlast Cleaning SSpC.Sp S-527
Structures, Contimous Plcs
€.7, crest  Immersion Chemical SSPC-PT b-53T ¢
gates, sluice in Coaditionar o
gites, tainter Fresh (o.q. MIL-A15328)%e0 s
gites, axposed dater
structursl stesl
s\ fadring statione
Bydraulde Partial or 1 Hr, L. 7-5  Elast Cleaning SSpC.38P 5-527
Structures, Custimous Flus
€.7e Crest Immareion Choxdoal SSPC-PT L-S7T
cates, sluioce in Conditioner
tates, tainter Presh
gates, exposed Unter
structural
steel at
fumpiny stations
Sipe (Top- | Marine 6 Krs, L.l.ie 6-16  Hlast Cleaning SSpC-SP S-52t
sides, In Irtersitteat .o
teriors, Poot.” |immersiocn Plckling 8SpC-Sp 8.52¢
'l‘ovpin's,

tbridesdIn Sca_Tater )
—LOvr dematcra Eﬁ
soe Yoy be ottaine on wareet Teneral Jervices .ddndstration W~ional 7{ce ab a nomlnal ecate
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SURF.CE PREPLR.TTON \ETRODS
Foreaost of the majar fastars to e considered in maintenance of any metal
protective paints are surfeace preparation and the condition of the surface st the
tine of application. Other fectors which coctribtute to the service of such pasinte
are the charactar of the base metal, the environmsntal uxposure and the extent and
kiad of mechanicel intury, .

Becsuse of the primary ispartance ct-mfm preferation {a its relatioa to
s paint systom's proscetice and ur.viu, 4t has olaimed the sttention of paint mame-
facturers, cootractors, sunstructiuva ned smaintuannes carioceres md all $ndasicinl,
public and private users of metal protcotiw paiat,

e 2ife £ rd Lod palmt, thurcfore, 45 toverned by tw conditiocn of the
sarface at the tise of application despite its inherent stren~th, its impermeabdility
to water and goses, its anticorrosive charscter and hi-h resistance to weather dise
iatecration,

nly those surface preparation methods which sre pertinsant to structural steel
clsanine md which are moet generslly used are considered in this technieal letter.
he sajor methods of surfaoe preparation of steel may be classed under two categoriesy
v 1. Mechaniocal or prysical surface preparation
8. Hand cleaning
be Powar tool cleaning
0. Klastine, sand- or shot=blasting
de Flame oleaning
2. Qeadcal ourfsos preparation
8« Detressing
% Teathering
o Chemical oleaning
1o Alkall eleaning
2, 014 oleanrine
Je PMokling
k. Mosphate elsaniay
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Rach paint Job pressnts fastors which require s mare or less specifie typs

of surface preparatian, The Bost 0camon surfaos contamifants sre ~reass-like organie

subetances, cxidation p:.-.xheu such as mdld s01ld, 7ater, 3nd proviaus paint coatse

The parformance afforded ty an applied paint 1s rimarily dependsct wpon ¢ degree

to which the surfeoe contaminacts bave been removed snd the plysical canditiocs of

the metal surfuce st the time of painting.
For the ¢reatast service the impartacce of intimate contest, {wettins),

betweon the haso metal snd the prime ooat cmact be overswsphasised. Hoaco, 1t prop=

sration of structursl stesl cmpleotencess of the romoval of surfyoc owataminmnts
is syvonymous to long service life. Wrease-lik: cryanie ﬁhtw prevest direcs
contact between the wmtal surfece and the primer pajnt and thus prevent saxisum
wdhesion, Tater ot only reduces the adhesion Metwoen the metal surfsce md the
paint, tat also promotes the farmetion of oorrceion products ucder the fiis, e
rust, teing hydroscopis, satraps scisture which a0te as an ohcu-d.rg {n promoting
ropid elecirochemical corrosion throuth eathadie rust 4in contact dth the anodis
mtal surfacs, ‘
ML 8C1B

Moet structural steel 18 hot worked, It 18 covered witle mixture of irca
oxides dalled mi1l scals wrich 15 of vwriable thickress, contimity, and adhesiocn,
The variaticns 1 the mill scale sre depondent prisarily upoa the shaps, cross
section, rolling tampers.ures, wd subtecquent mumber of rollin~s and arnealings.

ML11 scale 13 trittle and is mainly magnetis iron oxide, Fe3q. Dus to t2e
#iffereonce in ooefficient of expansion Detwoen the mdll scals and the base metal,
18 erackse hen first formed co structural steel 3¢ is britht wd Almcet silvery
in appesrance, Nt on exposure 1o the atacsphars ¢ aoquires s bwv oolore

If moisturs enters s xill soale crack, rustine of the bass metal commences.
8 the rust creepe wnder the mill scals, adhesion {s destroyod, partislly due te
inoressed volum of the rust over that of the base metal, The rust s a produed
of edotrocrenissl aotion between the oathodic mill scals arcas and the edjacent



