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LEAD INDUSTRIES ASSOCIATION

- DU AL ERNE XX 60 Bast L2nd 8t.
NEW YORK 17, M. Y,
August 31, 1956
SUBJECTs _KED LEAD TECHNICAL
IETTER O, 11

To Members of the lead Industries Association:

Attached 48 a copy of Red lead Technical Letter Ko, 11, "Recoomended
Surface Preparation of Steel for Ted Lead Painmts.™ - Lpproximately 11,000 copies
are being distributed to individuals in the following groupses

Paint Production Clubs

National Paint, Varnish and lacquer .ssociatioa
National Association of Corrosion Engineers
Yater and Sewase \larks

Railroads

Shipyards

Highway Engineers

Construction Caxpanies

Niscellanecus

Additional copies of this Technical Latter are available for the use
of memters upoa request.

o

Vory truly yours, .
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foreword

Inpmaedwdnebnsalwmmnedu.drmuc@mnudm

Lead Industries Association has coaSined itself to the recommendation of red Jead
primer formulations and has left other considerations fnvolved in painting to be
secured by the user from other sources. The extreme importance, however, of surface
preparation for the proper perfarmance of eny metal protective paint, has now led
) tha Committee to prepare the recommecdations contained fn this Technical Lotter
to aid the industrial user in getting the longest possible service life out of his paint,
The success or fallure of & paint sytem, after all, very often depends upon the adequacy
of the surface preparation. Proper surface prepasation cannot be stressod (oo strongly.

phasize the diff and completeness of suface cootaminant removal by the
most widely used methode. A listing of surfsce prepantion requirements applicable
to & number of painting conditions for which red lead primers are recommended s
also nduded. Formulas for all the paints listed are contained fn previous Red Lead
Techaical Letters (these are svailable, at no charge, upon request to the Lead
Industries Association).

Inquiries regarding this Techaical Letter o specific painting problems are welcome
and should Le addressed to the Lead Industries Association ar to the desigaated
individuals in the cooperating companies listed below.
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For tchakel infevmasien wete Poul Whitford of cbove eédrsss. '
Dallas 28, Detroit, Karms Ciy 6, ). New
e P eiuis <, P E3 On tha oty e e ooy
D e e Tor i 11 em Frascioos T
W, P. FULER & COMPANY. ... .. 301 Migica Sireet, Jas Prascisce 19, Culifernie
for tothaical lntormation wride W. J. Nelirich of sbeve oddress, :

m%m‘mm Tacoow, Yakima (&VAS Secrmmente,

™S GLIDOEN COMPANY . .. .. .. 1394 Union Commeree Suilding, Cleveland 14, Oble
for sechnical intermetion weity O. F. $hebe of sbeve oddrom.

] Atlaata, Boston, Minneagol! n.-ut.swsuw N. )s..rma-.
Mlmm&unm!’" &v,

M
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} (lad ); Enston A
HAMMOND LIAD PROOGUCTS, ING. ., . ... .. 5231 Nohman Avenne, Hammend, Indiore

430 Laxingtea Avenus, Nou Yoark 17, L Y,
tmammmnh

For tovhrienl inbesmation write 4. O. 4 o d
NATIOMAL LEAD COMPANY . ... .. ...ovninnennnn 111 Srondwey, Now York 6 WY,
r-o...uu.-.--anc.v Sates of sbove address,

8, Clocionati §, Cleveland & Lw

huhu ll.SL ll.hlfrndu‘lo,
(W ‘h.).s«nb‘.la

mmmnommu«...amn.mwmmmn,w
1238 fourth Street, Bockoley 3, Colfornie .

Pov inchuiedl jotermation write Themen 8, Biokr ot Loe Angeley, Coliferala.

This Techoical Letter includes a short discussion of surfsce preperation to
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RECOMMENDED SURFACE PREPARATION
OF STEEL FOR RED LEAD PAINTS

Why Surface Preparation?

'I'Hzmmforwrfmprep-ndouhwn-
move contaminants and improve adhesion of
a priming paint. Adhesion & the bonding of the
priming paint to the surface to which toe paint
is applied. Paint will fail in direct propostica to
its lack of adbesion.

performance impossible by preventing wetting
of the metal Hust, when it is painted over, coa-

oxides

scale, which is of variable thickness, coutinuity
and adhesioa. Mill scaln is brittle and is mainly
magnetic iron otide, Fe,0,. Dus to ficxing ar
the difference in coefficient of hetween
the mill scale and the base mctal, the mill scale
crzcks when changes in temperature take place.
If moisture enters a erack ir mill scale, rusting of
the base metal beging. As the rust creeps under
the mill scale, adbesion is

clendcal action may provide sufficient localized
corrosion to produce pits, which may ia time
penctrate the base metal.

Grnese and O

CGrease and ofl are detrimental to sdbesion
between the priming paiot asd the metal sur-
fasce, Small objocts may have the grease and
ofl removed by & pum
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What to Consider in Selecting
a Method of Surface Preparation

7

question of sclecting & method of surface

prepanation depends upon a pumber of factors
other than the economic conditions fnvolved.

decreases. One reascn why the anticocrosive
red lead plgment in linseed ofl paint, LLA
Formulz 6-1 (the same as Fed. Spec. TT-P-88a,
Type I, or SSPC Paint 1-55T) has achicved an
eminent reputation for protection of steel is due
to its superior wetting characteristics. It has
demonstrated exceuent anticorrosisn  perform.
ance when used over steel where small amounts
of rust ard tightly sdherent mill scale are pres-
ect. A surface condition such as this Is oftea
the best that can practically be ohtained in the
feld Equally good results are being obtained
by similar high red lead in ofl systems, which

have good wetting characteristics, as used by
Mnf{md:.pubﬁcuﬂﬂda.blgbﬂydepam

The linseed ofl vehide, bowever, is slow dry-
fog and it is often necessary to use s faster dry-
ing ofl-tusin vehicle combination such as LIA.

i maximum performance is expocted.
Colng still fusther, paiating requirements may
necessitate the use of the very rapid syn-

mulas 3-7, or 6-13 (TT-£-58a, Type II) ox 6-16,
(MIL-P-17545) (Ba Ships Peint Formula No.
116). These paints are uscful and excellont
whea spplicd over carefully prepared surfaces.

The following are the recommended methods

Surface Preparation Methods

Factors to be considered in selection of sny
metal protective palints are susfsce preperation
and the condition of the surface at the time of
spplication, the charactes of the bese mctal and

Only those surface which

x&aﬁuﬁu structural steed cloaniag and
are most generally used ase considered

this Technical Letter. The major of

three categories:

b. Pickling
¢ Steam cleaning
8. Phosphate surface treatment

ML Solvest cleaning and degreasing
The following are general descriptions of the

more common surface preparation methods, Un-
der each heading will be found a reference to
the detailed specification for thet method, which
sppears In Volume I, Steel Structures Paloting
Masual, published by Steel Structures Paioting
Council, 4400 Fifth Avenue, Pittsburgh 14, Pa.
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MICHANICAL SURFACE PRIPARATION

ally followed by either wire brushing or scrap-
ing or both to remove Joose mill scale or paint
Slms. Unless care is exercised, some imbedded
mll scale may remais which may cause localized
early paint faflure.

Hand scraping alove with & sharpedged
scraper is probably ooe of the leust efiective

- methods of surface cleaning of matal 29 & ro-

maves oaly semi-edhering il scale and old
palat funs.
If ofl or grease are present, solvent deaning
with frequent changes of the solvent should
band cleaning: otherwise oil or grease
will be spread over the descaled buse metal
Should explotive vapors be present, a special
pon-sparking wire or 100l must be employcd.

Power Toel Cloaning (SSFCSP 3.527)

Hand clesning methods sre Jduplicated by
power tools designed for brushing, sanding,
grinding, scaling, impact cleaning or chipping.
The general sequence of operatinnal techuiques
are the same as under hand cleaning Power
tool cleaning is more eflective and more eco-
pomical than hand clesning for larger surfaces.

A large varioty of shapes and sires of brushes,
pricders and sanders arv avaflable and are mostly
of the rotary type. The eloctrivally opersted
rotary brushes are cffective st operational sponls

£
]

power
ing a primer coat of red lead paint
applied before any rusting becomet visible,
paint system of two initial coats of red
primer followed by suitable finish coats will
excellent service.

&

ik

Send or Shet Blasting (SSPC-SP $-527)

Sand or shot blasting procedures are employed
where all the mill scale, rust, rugt-scale, foreign
matter (except heavy deposits of grease or ofl),
oc paint are to be removed and the base or
“white® mctal - exposed i i

Mztal or non-metallic oc
usuzlly employed where recovery of the
ing agent is possible, while zand fs
warlly for operations in which the
agent §s expendable.

Successful blasting techniques require
ful consideration of pressures, size of
distance of nozzle from the surface, kind .
terial to be removed, type of abrasive,
abrasive, health hazard, cost of abrasive, and
type of surface tioa required.

o2
Btk

3!

or the jormation of crater-like surface depres-
siona, ridyos or motal hairs. The peint may pot
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to protect the operator from fne abrasive dust
cament. Machinery in the vicinity of ssodblast-

inhibitors such as chromate or phosphate types
are used, they present diffierent bealth hazards

Possibly the oldest surface cleaning operation
is atmospheric weathering, a process whereby
the removal of the mill scale is depend-
ent upoa the corrosioa of the metal and the sub-

EOEERRTRIN U
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painting #t must be rinsed in a dilute acid water
solution to peevent sapouification of & primer

Pickling (SSPC-SP $-52T)

Pickling is an effective mecthod of surface
preparstion for painting. Mill scale and corrodion
products are complotely removed by
degreased {ron or steel fa dilute acid solution.

by
the use of suitable inhibitors which may be dis-
solved in the pickling bath. These inhibitors
create and regulate a preferential selective at-
tack on the mill scule and corrosion products.
The surface should not be etched excessively,
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but slight etching of the surface aids in the me-
chanical adhesion of the paint flm.

This type of surface preparstion is limited
mainly to either small size objects or structural

sufficiently alkaline, it will als0 remove grease.
The surface after steam cleaning is unually al-

kaline and must be adequately rinsed to preveat

saponification of the paint vehicle.

Phosphate Surfoce Treatmeat (SSPCPT 2.531)

Phosphate treatment leaves the surface fn a
satisfactory oondition for maximum paiot life,
but it docs pot remove mill scale. Therefore, for
the most efficient treatment the surface should
be pickled or blasted prioc to phosphate treat-
meot. Insoluble metal phosphates resulting from
the phosphate treatment extend the life of the
paint £lm by improving adbesicn, reiardiag un-
derfla corrosion, reducing electrochemical

a0

specification mey
for details. ThoU.S.Cupd?-n
Manual for Painting (195%) refers to phos-
phate or chemical metal conditionars,  Ti-:

Smmzd steel muy bo solvent ceaned
wiping, dipping, or spraying, depending

the size of the members. Wipinghwiddym
It removes the oll and grease readily and rapidly
and requires a minimum of 8oor space.

dﬂﬂnlz"?hl&‘
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Surface Preparation of Steel Recommended for Red Lead Paints

(Quick Relorence Summeryl
Theater | Foe | et i
UYou B For Thia T, DesToms | PR Tt | proptaim i '
u‘;.: :Ew': Reguiced ba; Priener Is: Rocommendod: Required:
Structusal Atnosphoric 86 Hz. L1A 6! | Haad Cla Solveat Cleaning
Sl SS!'g-ﬂﬁT to Prec:de
Pows: Toak SSPCSP 1sek
s RT
MI’IISR-% Coctaminated o4 He, LLAST Iln
umzmm—-
18 Hs, L1lA &7 Blast
Structural Sead Atmospherie e
[
H’s‘sﬁsrm
Structural Atmospberic 24 Hs. LI1A. &S Hand Solvent Cleaning
Sieel §SPC-SP to Precode
Paa:‘h: SSPC-g&l.ﬁ
52T
Stryctural Atmospheric 4Pr. LIA 613 | Commerdal
Stedd : Blast Cleaning
SSPC-SP 6-2T
Pickling *
51T
Structural Stoel, Atmosphesic, 8 He. SSPC 18-5ST | Solvent
Especially Bafld- Temgoracy (8 Mos.) $SPC-SP §
ing Frames . Wire and
St
4} Yic Structures,| Pastial ar Costicuous © GHs. L1A 74 Blast
Siuks Cates Fresh Watar esd
Pre-treatment
Stoel st Pumping . MILC-15388A
Stations
H Lic Structures,] Pastial or Continuoes 1 He. LIATS Blagt Cle
e e ervice ssPCSP
Hele” | e e
o Structural Pre-tvetment
Stecl st Pumpiag MIL-C-15333A
Stations
*Tho recaenmended red lead formulas may be found o Red Lead Technlcal Lotters of the Lend Indcstries Associe-
. The kst ber is the number of the Techaical Lotter ia which that formuls appesrs and the secood Is the mumber of
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Surface Preparation of Steel Recommended for Red Lead Paints
tQuick Reforonce Summaryl

Thes thet y o hoitd But Thew
Y. ;1 For This Type D e | Mpi T | et 5
”-?: ; R ™ Primer Is: »n 4.9 Roquired: -
Rafirosd Rolling Atmoepharic 18 He, LlA 88 Hand Solveat Clasalng
Shock x| ST O Gt
Power Toal SSICEP 1
oo T
Ships Topdda.. Marine, Intarmittent @ He. LIA 618 | Blan ;..
T( )Bod- Wh SSIrC-SP e
opping ), Bridges C o
Over Tidewatez,
Docks %m
Ships (Topaides, Marine, Intermittant iH 114 620 | Blast Cleaning
law(dou,lod- in Sea SSPC.SP 5-82T .
TSW'I)"ASS &:‘M -
5
Bottoms, Immersion ba Sea Water 4He. L1A 634 | Bl Classing
o SSPCSP 5SIT
™
Parsaar
Cahanized Steol, Atmosphaeric 18 He. L1A 61 Solvent
Ouns 4 Hr. -2 SSPC-SP 1
o 18 He, o« $-3 and
Se Phosphste
SSPC-PT 2-33T
> Weathered o Rusted | Atmospheria 18 Fr. LIA 1 | Sobwmt k.
- - a}vm:d's:-L 4 He, o2 SSPC-SP | -
Oxne 18 He, o3 sad
Wies -
SSPC-Sr
New Calvaalred Atmospharic 18 Hr, L1A 94 Solvent
Stend, Top Cont 4 Hr. o ®S SSPC-SF )-
to be Applied
‘ I-ﬂ!
SSPC-PT 2-53T
Weethered or Rusted | Atmospheric 18 Hz. L1A 94 Solvent
Culnnlu:SML 4 Hs. or -3 SSPC.SP |
Top Cont to be and
Wire
SSPC-SP
*The recommended red lwed (wmh-czhbudhldlndfxbhdh«md&owmw
ical Latter in which that formuls sppeare sod the secoad is the sumber of

tion. The frat ber i the ber of the Ti
the formula i that Techaical Lettee,

*¢All SSPC mpecificstions referrod 1o beoretn mey be found B Volume 1T of Steel Structures Painting Maows!, Steel Structures
Painting Council, 4400 FUth Aveass, Pitsburgh 13, Po. MIL specifcations may be obtsimed brom say Ceneral Servicia
Adalnistration Regional Office, * i




