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AMwances 1a paint prices and labor aoete Guring the pest few decades
have brought about o sontinuous effort to formulate bLetter paints and te
inprove pairting prectice, N.M.Uhllg, in en srticle entitled *Coste of
Corrosion in the United States,” which appsarsd ia "Corrosicn,® Jesmary,
1950 1sous, estinated the total cost of eorrosionm in the United States te
be 5-1/2 to 6 billion dollars per year. The need for grester afficiency
in stesl protection is reflacted in the efforte of state and federsl
agnsies, reilroads, industries and aseocisticns W improve their steel
protection by means of slaborete paint specifications covering every de-
tall of & paint jeb,

The steel fadricating industry & fev yvare ago under the sponsorehip
of the Amsrican Institute of Steel Construction esteblished & naticeal
oouncil for research on all pheses of good painting prectice. This led
soon after t0 the organisation of the Steel Structures Painting Council,
which, under Or. Joseph Bigos, Director of Research, has brought togetber
in two volumes "Cood Painting Prectice® and "Systems ard Specifications,®
& 3ot ueeful otore of information on painte and painting from eurfsce
proparstion 10 the eomplete Job, Ralpful 8o the seetions of these books
o8 Protreatamnt, Paints, Paiot Systeme and Paint Application are %o
arehitects ent engineers in drewinrg up paint epecificetions for jode, the
eaphasis given to Burfece Preparstion and Spesifisations for the methods
11sted has wrdobtedly sontribuied aost 1o o eversll Lagrovement ia




The Amsrican Ironm and Stesl Institute (8teel Pasts, December, 1940)
ostimted from dats acoumlated that the aversge useful life of steel
ia 1540 was 35 years as» compared t0 only 23 yeare im 1920, This peried
saw the greatest development of improved rew materials fer paint making
that have ever Deen placed on tinw markst especially Lf you extend the
period another 15 years beyond 1940, Oreeter stress on paint quality
and having svailable synthetics of greater durability from which te
drev in formlating, along with the gradusl but stesdy incresse in the
isportance attached to surfece preparution muet sccount for this incresase
in the 1ife of stesl in ssrvice,

Trede associations have besn carrying on ressarch progrems oon~
timally in an effort te put into the hands of their customers better
formulations of paints, using their productss. The Leed Pigasnts Tech-
nical Committes of lead Industries Association 1s at all times astive
in laboratory and fisld testing of specisl painte te improve lsed pig-
mented painte currently recogilsed as the standard for painting bridge
and structural steel,

The National Asseociation of Corrosion Engineerv is mnother group
organised to study and solve corrosion prodlews with special esphasis
on items of importance to the petrolewm industry, V. B. Outhrie,
"essuring Plamt Corrosion Coste,® in Petroleus Proceseing 9 (3) X8-
709, 1a 1954 reported sorroeion to cost the petrolewm refining indestry
270 xdllion dollare sech year, A4S to this the 1osees in all the otder
Fhases of the petroleum tusiness and you have the ocapelling resscn fer
¥ACE's sorrosion research and oontrol astivities,
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Lot us now conatder the pracstical aspects of present day painting ef
bridges and structares., A survey of the litersture on painting bridges re-
weals the followving factors te stand out as standard procedures

1. The comonly used method ef preparing bridge steel for painting

; 1s by hand or power wire brushing, ehipping, soreping and sanding with re-

i moval of oll and grease depoeits by solvent cleaning before hand clsaning.

Certain states, especially those Dordering the gulf and sea oossts, are

more and more resorting to sandlasting to provide a better surface for

Painting on both new and repaint work. In one stats, Missourd, bridges
are erected unpainted, allowed to weather for remowl of mill scals, and
thea sanddlasted and painted Lefore new corrosion develope. In still other
sreas where high humidity and condensation of moisture is prevalent, flame

‘ elsaning followed by wire brushing, hand dusting off and priming while

‘ still varm givwes good results.

4 An sconoadcal method of removing gresase, dust, soluble saltse, dirt

] and muich 100se dead paint and other surface ocrntaxinents on maintenssce

: painting 1s to do & thorough high pressure steam cleaning Job before wire

: ; brushing, spot sandblasting or other specified surface preparstion method
. 19 started,

‘ 2, The usual priming cost in the shop or oo maintenance work ia the
£1014, unless the surfece is prepared by sandblasting or pickling, 1o &
paint having the best poesible surface wetting property. It 19 almost an
universal opinion that rew linseed o1l or a wvehicls wath & high percentage

. of rsv linseed oil 1s the only safe vehiels 10 use in formulating a prixing

’. paint for hand oleaned steel, The most widely used shop ccat bridge steel

‘ primere are pigmented with red 1eead, These prisers are coversd by Pederul
Specifications TT-P-86 and TI-P-8La Type I Which 410 moet AATHD
Specifications N-73-51 Types I and II respectiwely.
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tinted/shop coat primer to & red 1sad base primer containing & Quantity
amount of allyd resin solution blended with linssed cil. In scme states s
field ooat with about 25 per oent of other pigwnt, such 39 lead chromate
or iron oxide, with the addition of some inert pigment such as magnesium
silicete, 1is epecifisd. IR other states, & ocst of gray paimt, based on
white leed or white 1sed and sinc oxids, vwith or without & perceatage of
titanium dioxide, 1s used 60 an intermediate ccet for better hiding of the
finish coat which may b» an almmimm paint or s gray, gray green, or green
alkyd or aligd and linseed od) type of maint, It is cur opinion, s tinted
shop coat primer or a heavy duty intermsdiate ocat under a finish ccet is a
mch better xystem than two coats of finish over & touched up single shep
priming ccet. This is for the resson that adout 4 mile of beavy éuty primer
and interwediate over s properly prepared surface vill esen a minimm sainte-

nance cost 1f repainting is done on & proper scheduls, This will de true
because of fewer thin spote to break through to bare metal on areas not givea
the proper fila thiciknwse of shop oot primer.

For maxy years, that 1s, since adout 1930, paint technologists have
beccae nore and more sware that certain mymthetic vehicles used in making
primere and finish coats for stesl gave mxch improved perforaance on exe
posurs, This reflected iteelf firet in phenolic resin tung ofl varnmishes
having more life on exposure and many tises the water and chemical resistance
of & similar vamish mede from low acid rosin ester, Zoon phenclie vehisle
primere and finishes began Lo be used on trucks, buses, gas pumpe and o9
finishes for certain structural surfaces, It was scon after diecovered that
the new aligrd wehicles, While lacking in water and cheaical resistance as ocom=
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pared to phenolis vehicles gave much bettar sdhesion, gloes retentisn on

k ‘ exposure, solor retention and longer lifs on sverage sxposure thar oould
be obtained vith any vehicles svailabls priar to that time. Alkyd resin
priners and finish coats with aligd wehicls, used straight or blended with
phenclic or other varnishes, quickly became and still are almost the
standard type of finish for trucks, signs, tanks, refrigsraters, sutomo-
biles, household enamsls and wll surfaces,

nmmmwmt,uumwmm@muu«um
vsbicls primers and faints, they would get used premsturely on sany large
uill scals structurel Jobs and fail aiserebly because of poor surface
wetting, This merely showed up the fact that the paint testers and forwme
ummuwwmhﬂwmmurm»omuu
before painting than vis given steel in the fabricating plant when the aliyd
vehicle paints started to Do used in production,

‘ Por the past seversl months, lead Industrise Aseccilation has deen
maiing & survey of paints and painting as dooe by state highvay departasats,
ail eompanies, public utilities and industry.

It was soon found that some higmmy officisls, especially en repaint
Jobs, feel the desirebility of faster dry t0 reccat than can be done with
the usial red lead and linseed il primer such as AASHO XT72-51 TYPE II. Such &
fast drying primer must slso be proof against crewling on receating under
oertalin weather conditions and tave grest resistence to dlistering under

exposure 10 molsture and prevailing high huxidity atasoepheres, essential

{ PARACRAPH
to arvcld premsture feilure from rust developing in the blistered areas, A ° )

high order of resistance to salt solutions Ls of grest impertance especially
' oa'uoxmrmotnrup.“mwmwumu.n.nun

18 used freely in the winter to mslt encw and 1oe.
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Also, longer éursbility of a shop eoat of priser enly on the steel without top
soate 49 importast. '

Obviously, the sesential properties listed in the preceding paregraphs ces
only be ovtained by using primers, intercedistes and finlsh ocosts formulsted with
gynthetic vehicles. Also it 1s Just ss evident thet such primers and finish ecete
formulsted with aynthetic vehicles omst have some specisl provision for wetting
the wsual hand clesned stesl bridge or tenk surfece, or be used on steel given 8
sore Dearly perfect surface preparstica.

A XIX ¥ ETHOD OF SURFACE WETTDO)

The Lead Pigaents Technical Committes of Lead Industries Assccistica bee
endeavored for seversl years to selsct sn additive to incorporste in & gymidetie
vehicle priser which would provide inproved surface wetting of hand clesned steel.
Toe work wes also undsrtaken by the research departaent of & major paint company.
This work utilises a noo-velstile fila forming wetting agent which incresses
toughness, flexidility and other necessary chanical resistance properties of the
filn. The work by the paint oconpery was prinarily directed toward developing s
peint system for use on gascline and othsr oil tanks which would be proof against
blistering and sudsequent rusting froc hxmidity and msolisture of condensstion.

Then the survey by Lesd Industries Associstion in Jamuary, 1958, discovered
the need for an inproved quick drying priser, uuiutbncrthoyunim't
work vith which the writer of this psper bed been associsted, mss & may lead

Industries Associstion could offer s method to state highway enginesrs for semting
the prodlem,

Xany sccelereted westharing, hunidity, salt spray and surfece wetting teste
had alresdy been sade by private investigation which showed prismer, istermediste
snd fintsh cost systems in which this wetting agent wes incorpersted to give
results superior to anything previously knowmn, In fsct, 1t was the only way éis-
covered, after many months of research, 10 provide 8 tnres cost tank peint systam
with adequate resistance 4o blistering from hmmidity and moisture of condensetion,
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| & ing are elosely relsted, Consequently, Lead Industries Associstion hes pre-
‘ pared LYok, No. 2614 Quick Drying Red Lead Primer, and L.I.i. No, 2612
.uammwwsﬁr?rgmhwmum
poreted a wetting agent, pure phenslic resin tung oil varmish, alkyd resia
soluticn and rew tung 0il., The non-volatils wehicls of these experimsntal
primers contains the following solide by welghts
AUQY Resin Salids ALS to 42,58
Phenclie Varrish Solids 19,7 to 19,9
Son-Yolatile Vetting Ageut 0.4 to 3068
M Tung 011 77 % 1.8
There 1s also incorporeted is the total vehicls, 9 to 10 per vemt
o sthylene glycol monoetiyl ether (Cellosslve) to Rick up treces of moisture
on the surface when applisd. Pull details of Umse primsrs are covered ia
the sttached data sheets, Thorough laboratory tests of thess new primers
show thea to bave the following physical properties compared to AASHD
opecification N-73-51 Types I and II¢ 4
1. Vory much better wetting of 1oose rust, mill scale and cther sur
] face poroeity,
E 2, Several times the resistance to humidity blistering.
. 3. Muh improved salt spray resistances
3 &e Tvo %0 three times the durebility of primer only without finieh
ocats.
$e Onotuwz{:unut sdhesion of the complate paint syvtea,
‘ 6 An 10 0 24 hour dry to taks & succeeding scat under good
drying oonditions, ¥
7« Controllad gloss on primer and intermedlate for better recoating, :

i

- N o v 20 i
BT b~ ool




LTA10408

L v T AL L p———ET

You will note from the dats sheets that they use a ecmbination of the
phenclic varaish snd wetting agent as phenolis resin peretrating liquid om
which there 1s being established several sources of swpply.

laboratory teste have quite well established the superiority ef red
lead pigment in these primers for prevention of humidity blistering and for
resistance to attack in salt spray tests,

Lalaho Mo, 2020 Puff Intermediate

Oood bridge painting prectioe would be to wee L.I.A, Ne. 6
Quick Drying Med lead Primer tinted brown on the job with & bt of lamgblask
in oil a0 an intervediste ocat over & touched up shop coat of the sams primer,

On soms jobs, {t 1s Gesired to use & lighter Luff imtermediste coat,
Llohe Bo, 2427 Bulf Intermediate 1s intended for this application. Abowt
20 por oot basic 1sad silico chromate 1s incorporsted along with white lesd
and other pimments a3 shown on the attached data sheet L0 add further %te

‘ protection against corrosion. Because of lower pigment volume (32.2), less

phenclic resin perwtireting liquid {s required for surface wetting, The mene
volatile vehicle in this interwediate coat is made up of the folloving pere

contages by weighty
Aliyd Besin Solids 6.0 to 658
Phenolic Resin Yarnish Solids 13.9 to .18
Wetting Agent 2.5 v .68

In this coat, & 1ittls over two-thirds a8 mich of non-volatile wetting
agert a9 i used in L.I.A, No, 2614, provides wetting of the surface porosity,
be it looss rust or some unreaoved chalky paint of s previous coate

LaloA, Mo, 2022 DNIf internediate and Finieh Coatg Bave incorporsted & per-

' contage of dlscetons aloohsl to give ™ ite® into & previous ccat 10 insure

ght bonding detwesn 00ats,

A

e




kaloda Tinish Coats
. Current finish etats for bridge painting vary from straight linseed oid)

vehicls paints to oil modified alkyd paists, A common prestice at present is te
e varicus comdinstions of rew linseed odl and oll modified alkyd resia solutions
o0 the wehicle for finish scete., Pigmsntation of many state finish ocet selere
omn be formulated te eontain a high psroentage of basic lsed silico chromste 0 09
%o provide rust inhibition throughout the film, 8elt spray tests show an inhidbitiwm
priner fila such 85 L.X.A, 261 Quick Drying Red Lead followed by & seecnt cost
tinted or L.I.A, 2628 Buff Intermedists, and L.1.A, Finish Coats containing basis
ised silico chromate, to heve lass etching of the metal than where the imtermediate
um».ummu-‘m-rummmmuunm Such
& finish ocost based on & wehicls of xixsd rev linseed oil and alkyd resis solutica
13 covered by New York State specification 2r B-2UA - Oray Creen Patmt, s oopy of
which {5 annlosed,

The nevly developed leed Industriss Association finish costs are dased on long
oil sodified alkyd resin sclution end phenclic resin peoetrating liguid, pigmented
with as much basis lsed silico chromate as color perxits. They are expected to
show on trial bridge applications much isproved salt and huxidity resistance becsuse
of the much higher synthetic resin content of the wehisle, An example of & paint
matching the New York Specification N-20A for color 1s L.l.Ae 2633 = Oray Oreea
Finish Coat, which 1s representative of what can be supplied mstohing the oolor
standards of other states, A copy of & dats sheet for L.I.A. 263) (Experisertal)
1s aleo enclosed,

These nev L.1.A. Piniah Coats for Otate Mighwy Department bridge paints sarry
less than half as much wetting agent as the L.I.A, 2614 and 2612 primers, The low
plgnent volume of the finish occatse snadle the lowsr content of phenclis resin pene-
treting Mquid to provide thorough wetting of surface porosity and loose rust
missed in spot priming, The non wolatils portion of L.I.As Pinish Cost wvehicles




L1A20410 - °:

Alkyd Resia Solids 7.0 - 80,08
Foenolis Reein Varnish Solide 1.4 - 7.9
Wetting additive non volatile 12,1 - 12,2
The Burem: of Publis Roads hes been familiar with the developaent tests of tiw

bridge paint systems covered in this paper and has suggested that the Lesd Indusrim

loscd iy urge Nate Rigteny Departmmts t0 apply these paints to & mmber of aev and
repaint bridgs jobs in as many states as possible to get eperisnce in the field
on what can be sccomplished with thess revolutionary new paints,

Jeslo Primer for Galvegised Jron
Severel years ago the Lead Pigaents Technicel Committes started a resesrch pro-

grea to find abetter paint for use on galvanised irom, A drive through eny ares of
the country reveals numsrous strustures with roofs or sides covered with gine
oosted stesl. Many of theee surfaces especially on farm busldings have warying
degrees of rusting plainly visidle, The committes belisved that g red lead base
paint for use on rusty galvanised iren would surely ${nhibit further corrosion of
the irce better thas other types of paint currently used, It was also expected
that a oombinstion of pigments besed on red 1eed 83 & corrvsion inhibitor oould be
selected which would have good addesion and dursbility on galvanised surfaces not
exhibdbiting a rusty condition,

The enclosed Red Lesd Technical letter No, 13 = L.I.A. Formuis 9-2, A Single
Red Load Primer for Rusted, Weathered or New Cealvanised Steel, has Leea sent to all
State Righway Departments. This primer uses JO per cent red lsed, along with
nan-gessing sins ust and Lrom exide ss it plgaentation, After ebowt seven years
of outdoor exposure on unweathered, phoephorie acid etched and ruety galvanised
iron, 1t 1o the best paint {a the tevt, ALl ourrently recommended prisers for
this application are included ia the test,

e ST ey T
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The laad Pignents Technical Committee of leed Industries Aseccistion is sur~
rently preparing a line of one-cost machinery and equipment enamels based on aligd
resin wekiole, They will wee phenclis reein penetreting liquid for surfase
watting o0 a3 t0 serve o8 primer and finish in one or two ccate of the sems
material, Thess paints, liks the bridge paints, will use besie leed silise chro- %
mte for rust ishidition insofar as cclor peruits, They will be brought te your
attention when eonpleted,

Research an projects by e load Plgmmts Tuhrdoal Owmittes i3 comtinsus %o develop
better products for your wee, '

Leed Industries Association grestly spprecistes the opportunity %o present
this paper, bringhg these new products for painting structural stesl to your !
sttention, Ve firaly belisve thelr eventual adoption, after thorough fisld
testing, will result in greet savings to users of structurel steel paints, Alse,
we are grateful for the help of other members of the leed Pigments Technical
Committee in helping to bring together this information to preseat to you.




NN TORK BTATE SPICIFICATION
N-2LA ORAY-OREXN PADNT

Pigaest. The pignent shall be conposed ofs

MIN, nax,
Basic Lead 811ic0 Chromate .08
Chalk Resisting Matile Titamiue Dioxide 12.08
Cxide Oreen .08
Timing solors (Mthalocysnine Mlve &
k), ro chrome green allowed 2.08
Organo Montaorillonite ¢ 0.58

Liguid. The liguid shall consist of mot less then 8% non-wvolatile vebisls,
ths balance t0 be combined drier and thinner. The moo-volatile vehicle
shall be conposed of rev lirweed oil and alkyd resin combined in the ap=
proxisate proportions of 1 2/3411 reepectively by weight and shall contein
8 sinimm of 8,65 phthalic enhydride. The alkyd resin, furnished as o
tion, shall meet the requirenents of Federsl Specification TT-R-266,
f.‘ctuulerl. Ssall eantitiss of griading and weiting sids any

um, MAX.
5658
Vahicle hi.S%
“wvmﬂ. Lbe. U-’
Water 0-5’
Coarse Particles & Skine (total residue
retained on )25 eieve based oo painmt) 1.8
Finenses of grind (North Stendard) [
Viscosity (Stormer = Xrebs Unite) ™ [

The paint shall éry in not more than eightesa bours,
® « Orgaro Moatoorillonite = Trede Designation Beatone X

Boter Jor the grestest effectivensss, the Bentone )8 should be pre-wetted
vith 20308 Netyyl aloohel by weight,

The psrcentages noted relste to mixturs by weight.

N 219.92




This new fast drylng structurel paint, because of its eynthetis wehicls, bas
good chemical and excep’ionsl humidity resistance. The phanolic resin psmwtrating
liquid thoroughly saturetes locee rust and poroeity on any spots miseed in touah-up
prizming. It may de applied ty brush, spray or nnﬁr’ and vides sxoellent dure~

bility on applications to & 4ry fils thicinese of to 2 xile,
Sompogition Der Cent Rounds fallone
Pignent; :;nu 1sad 311150 Chromate .0 0.2 1143
tanium Dioxide
{non-oheliing) 14.20 72,0 1.95
e -
r )
Fuact Paste (LLS PW) N 3.8 28
1 .:B 3.8 26
Vehicles Alkyd Resin Solutione é8.0 4503 $7.00
Phenclic Resin Penetrating
Liquia ee b TN § 95.2 12.89
Mineral Spirite (Arcmatic) 8.7 9.5 2.7
Diacetane Alochol 5.9 39.0 5.1
Lead Naphtherate (20K PV) 0.8 78 | 352
Manganese Napithenste S“ Mn) 0.2 1.3 «16
Azt i-Skireiing Aeort (uadsosl) _uid EX: 3
aati ' mE w
A3.48
Myt Ria
. r Y . o
Pr e .6
Bon Yolatile by volume Q.8
Bon Volatils by weignht 7.2
Viscosity 72-80 Lrebs Units at 80° P,
Grind (Hegeman Osugs) 65«0
Dry te touch = 34 3 houre
Dry to reccat = 18 L 2% hours
Reduction fer Spray = Spray 8 L0 10 parts mterial ¢t
1 M v, & . MUI *r ,‘M\
Recuotion for Drush e  Brush full body,
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Specificetions shall be as followe:

W-mu.cmmezumm.
xixtures to spproximate {ts oomposition are 1dentifiabls and will

ot be acoeptabdls,
Lroperties Xa. M-
Chroxium Tricxide KT, s.60%
cum:ﬂuln égozz‘) : 0.20%
lgnition Loes - 0.208
oxﬁ‘ Ammm‘;w’ 100 gns,) 10,00 1‘:'.073‘
Dioxide M : . b8, 50K

81l1o0n
Iitani:m Dlogide - Pecersl Specification TT-T-425e, Type III.

%ﬂ-m-uumuwmemﬂmmuprmw.m
use * paints om long standing to retain their drying property. Its use ia
this paint $s desirable but not obligatory., This ingredient is mede by Wuodex
Products Company.

% tic) = Federal Specification TT-3-77 (2) Type II, Grade A,
range to .

1 Federel Specification TT-3-&30 or Clase B of AS.TMN. Standard poe-
uum DubO0=d3 o

® Alcy1 resin sclution is TT-R-266 Type II1, Class A, held strictly to the
sinc neutrelity test called for in the specification. A typical formmla
for an alld resin solution which works properly in this formmla i»
processed ss followes

Axald muuw 2,54 1,

Perta Lrythritel 33 1,
Glycerine 34 W,
Phthalio Anhydride 1,290 1b,
um:r 1.3/ 1d,
Kineral Spirits 1,900 1,

MM.MMA‘!MWU‘%W“Q%UW

Run alkall refired linseed, pents erythritol and glyoarine teo 2& f. .
Utharge and galn 450° 7, M5l4 for monoglyzeride (1-1/2 to 2 hours) \lnul
clear in denatured aloohel. Add phthalic anhyarids, gain 300° P, and held
for acid musber and viscosity, Off fire, ¢ocl and reduce,

Body = £ te £ 1, NV €9-715, aeld no. (reduced) &j eoler § (Mellige)s
“0 7.. - .-o.




A

- Aprid 1, 1959
falads POROIA 2403 (RPEADGNTAL)

0 Fhenelis Resin Pesetrating Liquid; This s Rustmaster Penstreting liquid
which may bde purchesed from The Glidden Ce., Union Commerce Building,
Clsveland i, Ohio. The Glidden Co. has s patent application covering this
type of wetting agent. Other suppliers of this wetting agent are being
ostablished and details may be obtained bty writing to the 1sed Industries
Association.

Fhenclic Reein Penetrating Ligquid should heve the following properties;

W, por gal, - Tk to 744
Yisoosity . - A - s Dubble
Jodine Mo, « 119 to 120
Sapocification No. = 135-150

Non Volatils by Weight -8« 08
Roein or Mosin Jerivative - gheent
Rydroxyl Valus e 13 %0 L5
Asid Ee, -10 t 12

uerested Jirections for Deet

m_m%-_l%t Prise or spot prime with L.l.A. 2612, L.l.4. 2604
primers, or with L.l.A. 262, Buff Intermediate if the finish ocet is te
be white or a pastel eolor,

Apply & heavy coat or coats of selected L.I.A. Pinish Paint to a dry
fila thicaness of at lsest 2 £ /i mils, by roller, brush or sprey. Reduce
if necessary with not more than one rint of V.M. & P. Naphths or Teluodl
to we gallon of finish coet, Dry 18 to 24, houre between ccats.

L.I.A. Pirish Coat colors other than black, white and aluxirum, may be
80dified by irtersixing or tinting with permanent colore ground in oil,

Were L.I.A. 2613 ALimirum 19 to be the finish coat, apply to o dry
ﬂhmm.vorl—lﬂ!l}&-ﬂn. Dry 18 to 24 bours between occets.

Por #dditional information, write to Lead Industries Association, 60 Bast
424 Street, Bew York 17, R.X,




