' LEAD INDUSTRIES ASSOCIATION -

9 CAST 42np BYRERY
NEW YORK 3, i %

Te Nembers of the lLesd Pignente Teebnicsl Oomxittes:

Attached please find ¢ rough draft of a papsr prepared by Owea P,
Shobe for presentation at the Bridge Division meeting of A.4.3.0.0., to be
beld in Pailadelphia st Hotel Becjaxin Prunklin, on May 21 and 22,

Wil you pleass review this paper, lstting me hawve your suggestioms
a8 soon 89 possible? If I do not hear from you by April 16, 1959, 1
somums that the papsr meets vith your approvale

will
With respect to the attachmsats mentioned in the paper, the sommitties
has already received oopies of L.l.h. 2612, 2404 and 2428, god & cofy 6f L.X.he
2¢13 49 attached,

In addition t0 the sotual presentation of the paper at the Philadel-
Pria mesting, coplies will be distributed at other regional meetings of the
Bridge Division of A.A.9.H.0., namelyt

Rotel Utah

841t lake City, Uted My 11-12, 1959
Botal Sherston Jeffersca

St. m' Wissouri - Way 1&-15. 195
Botel Redmort

Bruinghas, Aladema Yay 18-19, 19599

Sincerely youwre,

David X, Boreine
Secretary, Laad Pigmnts Technical Ocamittes




PROPOSED DRAFT OF ADDRESS 70 B3
PRESENTED BY OW®N 7, SHOSE BNFOKE
THE BRIDGE DIVISION OF A,4.8.H.0.

AX_DONOVATION IN PADITDE OTERL i
iatroduction ]

Mwanoes in paint prices and lador sosts during the pest few decedss }
have brought sdout s contiruous effort to fermulate better paints and te
izprewe painting prectiocs, HJA.Uhlig, in @ article entitled "Coete of
Corrosion in the United States,” which appeered in "Corrosicn,” Jammary,
1950 4ssue, estimated the total cost of corrosiom in the Urited Btates te
be 5-1/2 to 6 billion dollars per year, The need for greater efficiency
in steel protection Ls reflected in the efforts of state ard federal
agencies, railroeds, industries and associstions 10 improve their steel
protection by assns of elaborete paint specifications ecovering every dee
tail of a paim job,

The steel fabricating industry s fev years ago under the sponsorship
of the American Institute of Stesl Construction estadlished s national
oouncil for research on all phases of good painting prectice. This led
so0n after to the organisation of the Stesl Structures Muinting Council,
whied, under Dr, Joseph Bigos, Director of Ressarch, has brought together
in two volumes "Cood Puinting Prectioe” and "Systems and Bpecifications,®
& most uweeful store of information on peints and painting from surfece
prepurstion to the complete Job, Relpful as the sections of these bocks
on Pretrestmsnt, Paints, Paint Systeme and Paint Applicstion are teo
srchitecte and engineers in dreving up patnt specifications for jobe, the
aghasis given to Burface Preparation and Specifications for the methetds
listed has undoubtedly oontriduted most to en oversll improvesent ia
painting technique,
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The Asarican Irom and Steel Institute (Btesl Facts, December, 19(0)
estimated from dste sooumilated that the sverage useful life of steel
1n 1960 was 35 yeere a8 coupared o anly 20 yeare in 1520, Thie pericd
sav the grestest development of isproved raw materials for paint making
that have ever been placed on the market especislly 4if you axtend the
poriod snocther 15 yeare beyond 1540, OGreater stress on paint quality
and having svallabls synthetics of greater duradility from whioh te
drev {n formulating, alorg with the gredual Lut steady increase ia \he
importance sttached to surface preparation must scoount for this increase
in the 1ife of steel in service,

Trade asscciations have been carrying oo research progrems son—
tinally in an effort to put into the hands of thelr customere better
formilations of paints, using their products. The Lesd Pigents Tech-
nicel Comittes of Lesd Industries Aseociation 1s at all times astiwe
in ladoretory and field testing of specisl paints to improve lsed pig-
mented painte currently recognised as the standard for painting bridge
and strooturel eteel.

The Bational Assccistiocn of Corrosion Wngineers is ancther grovp
organised to study and solve corrosion problems with special emphasis
on items of importance te the petroleun industry. V. B. Guthrie,
Measuring Plant Corrosion Costs,® in Petroleua Processing 9 (5) 7208-
709, in 1954 reported sorrosion to ocost the petroleum refining industry
270 xillion dollars sach year, Add to this the 10eses in all the other
phases of the petroleum Dusiness and you have the oospelling reeson fer
RACE's corrosion research and ocontrol sstivities,
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SURRENT Q00D PRACTICE IN PARMID RRIDCER

1ot us now consider the practical sspects of present day painting of
bridges and structures, A survey of the litsreture en peinting bridges re-
veals the following factors to stand out se mtandard prooedures

1, The comaonly used sethod of prepering dbridge steel for painting
is by hand or power wire brushing, chipping, scraping end sanding with ree
moval of oll and grease deposits Dy solvent alsaning before hand clseming,
Certain states, especially thoee bordering the gulf and ses coests, are
more and RO resorting to sandblasting to provide a better surface fur
puinting on both new and repaint work. In one state, Misscuri, bridges
are erected wnpuinted, allowrd to weather for removal of mill scals, and
then sendblasted and painted before new corrosion develops. Im still other
areas whure high humidity ard condensation of moisture is prevalent, flame
elsaning followed by wire brushing, hand dusting off and prixing whils
o1l vare gives good results.

An scoroxical method of removing grease, dust, scluble salts, dirt
and much 100se dead paint and other surface oontaxinants on maintenanse
painting 1s o do & thorough high pressure stees cleaning Job before wire
brushing, spot sanddlasting or other specified surface preparation method
1s estarted,

2. The usual prixing cost in the shop or on mintenance work in the
fisld, unless the surfece is prepared by sandlasting or pdokling, s @
paint having the best possible surfece wetting property. It is almoet an
universal opdnion that reav linseed oil or & whicls vwith a high pereentage
of rew linseed oil 15 the only safe vehicle to use in formulating & priaing
paint for hand sleaned steel, The sost widely used shop coat bridge steed
primers are pigmented with red leed, These prissre are covered by Pederal
Specifications TT-P-84s and TT-P-84a Type 1 which are alse known by AASHO
Specifications M=T3-51 Types I and 1II respectiwly,
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3. The firet £ield coat after touch up on nev Sridges wvaries from a
timed shop cost primer to & red 1sad base primer oontalning & generows
amount of alkyd resin solwtion blended with linseed cil, In some stetes 8
field coat with about 25 per oent of other pigaent, such 49 lsad chromste
or iron oxide, with the addition of some imert pigasnt swoh a8 magnesive
silicate, 15 opecifiad, In other states, a ocet of gray puint, besed ea
wiite 1sad or white 1sad and sine oxide, with er witheut & percentage of
titardum dioxide, 19 used as an intermediste ocat for bDetter hiding of the
finish ccat which may be an Aluminum paimt or a grey, gray green, or greem
alkyd or aligd and linseed ofl Lype of paint, It 15 cur opinion, s tinted
ohop ovat primer or & heavy ¢uly intermsdiate coat under & finish coet is &
mech better aystem than two ocats of finish over & touched up single ehop
prizming ccats This 1s for the resson that about 4 mils of heavy duty primer
and intermediste over a properly prepared surfece will ssan a ainimm sainte-
nance oost if repainting is done on & proper schedule., This will be Srwe
becsuse of fewer thin spots 10 break through to bare mstal on aress not giwea
the proper fils thickness of shop cost primer,

For many years, that is, since about 1930, paint technologiste have
becoms moTe and more mare that certaln aynthetic velielss used in making
primers and finish coats for steel gave much improved performance on &=
posure, This reflected itself first in phenclic resin tung ¢il varnishes
having more life on exposure and many times the water and chemisal resistance
of & sixilar varnish made from low acid rosin sster. Jocn phenclic vehisle
primere and finishes began W be used on Lrucks, buses, gas pPape and 83
finistes for certain structurel surfaces, It was soon after ¢igcevered that
the nev aligd wvehicles, whils lacking in water and chemical resistance as eone
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pared to phenclis vehicles gave mych better adhesion, gloes retention oa
exposure, ¢olor retention and longer life on sverage exposure then oowld
be obtained with any vehicles availadle prior to that time, Aliyd resia
prizere and finish ccste vith alkyd wehicls, used straight or blanded with
phenclic or other vamishes, Quickly became and still are almcet the
standard type of fintsh for trucks, signs, tanks, refrigerstors, sutamo-
biles, household enamels snd wall surfuces,

It vas enly naturel that with the many known good qualities of aligd
wehicle primers and paints, they would get used presaturely on meny large
xill scale structurel Jobe and feil miserebly becasuse of poor surfece
wetting, This merely showed wp the fact that the maint testsrs and forms-
lators probably hed expoeed test panels with far better surface preparetiom
before painting than was given steel in the fabricating plant when the aligd
vehicle paints started to be used ia production,

For the past seversl months, leed Industries Asecciation has been
making & survey of pairts and painting as done by state highway departments,
oil companiss, public utilities and industry.

It W somn found that some highway officials, especially on repaist
Jobe, feel the desirebility of faster dry to reccat than can be done with
the usual red lesd and linseed oil primer such 4o TI-P-860 Type 1. Such o
fast drying primer must also be proof against erewling on reccating under
oortain weather conditions and have greet resistance to blistering under
®oposure to molsture and prevailing high bumidity atacepheree, eseential
to aveld premsture fallure from rust developing in the blistered arease A
high order of resistance Lo salt sclutions 1s of grest isportance sspecially
on the lower aresas of bridges and hand and guard rails ia states where sald
{9 used fresly in the winter to melt snow and Soe, Also, longer durebiliny
of & shop coat of priser only on the stesl without top scats §» isportamt,
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Coriously, the essentisl properties listed in the preceding pare~
Sreph oan only be obtained by using primers, intermediates and finish
ccats formulated with synthetic wehicles, Also it is Just as evident
that such primers and finish occats formmlated with gyntbetis veshisles
mst have some spacial provision for wetting be wsual hand clsaned
steel bridge or tank surface, or be used an stesl glven & MOTe nearly per-
foct surface preparstion,

A KR IGTHCD OF JURPACE METTDN

The Lead Pigesats Technicsl Committes of Lead Industries Associstica
has endeavored for severn® yvars to select an additive to incorporete in a
synthetic vehicls primer which would provide improved surface wetting of
hand cleaned steel. The work was also undertaken by the ressarch depart-
mert of & major paint oompany, This work utilises a non-velatile fila
foruing wetting agent which increases toughness, flaxibility and cther
necessary chemical resistance propertiss of the film, The work by the
paint company wes primerily directed toward developing & paint systea for
use on gasalire and other o1l tanks which would be proof againet blistering
and mbsequert rusting from humidity and moisture of condensation,

When the survey by lead Industries Associstion in January, 1938,
discovered the need for sn ixproved quick drying primer, utilisation of
the paint comparg's work with which the writer of this peper had bdeea
sseociated, was the only known way lesd Industries Associstion could pre-
vide isproved primers and findsh coets to state highway engineers,

Mary accelereted weathering, humidity, selt spray and surface wetting
tests had already been made which showed primer, intermediate and finieh
ooat systems in vhaich this wetting agent was incorporated 0 give resulte
supsrior to argihing previcusly imown, 1n faot, 1t wvas the enly way diee
covered, after many months of ressarch, to provide a thres ccat tank paimt
system vith sdequate Tesistance 10 blistering from humidity and moisture
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Obviously exterior tank painting and bridge or structural steel paimt.
ing are closely related. Consequantly, lead Industries Associstion has pre-
pared L.I.4, ¥o. 2614 Quick Drying Aed Lead Primer, and L.I.A, So. 2612
Qaick Drying Chiromatised Red Lsed Primer, in the wvehicle of wvhich {5 incer~
porated & wetting agent, pure phenclic resin tung cil varmish, aligd resis
solution and rew tung oil. The non-volatils vehicle of these axperimental
primers cootains the following solids by weights

AUyd Resin 8elide A4S
Phenciic Yarnish Solids 19-208
Boo-Yolatile Wetting Ageat  30-318
o Tung 041 8- 9%

There is 8190 incorporsted in the total wehicle, 9 to 10 per cent
othylses glyool monoethyl ether (Celloeclve) to pick uwp traces of mocisture
on the surface when applied., Pull details of twss primsre are sovered ia
the attached dats sheevs, Thorough laboretory teste of these nevw primere
show them to have the following physical propertiss cospared to AASD
specification K-73-51 Types I and I3

1. Very mxch bDetter wetting of loose rust, xill scale and other sur~
fece porosity,

2. Seversl times the resistance to bumidity blistering,

3. Much ixproved salt spray resistance,

he Two to three tines the dursbility of primer only without finish
ocate,

$. Creatly inproved interccat sdhesicn of the complete paint systea,

6. A positive § t0 24 hour dry to take a SuCcseding scat under normal
drying sonditions,

7. Controllsd glose on primer and intermediate for better recoating,
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You will note fros the data sheets that they use & eombination of the

Jhenclis varnish and wetting agent as phenclic resin penetrating liquid om |
which there is being estadlished several sources of supply,

ladoretory tests have quite well estadlished the superiority of red
1eed pigment in thess primers for prevention of midity blistering and for
resistance to sttack in salt spray tests.

Laloka Noo 2628 PuCf Sprermidiate

Good bridge painting jcuctioe appetrs 4o be to use L.1.4, Be. 2014
Quick Drying Red Lead Primsr tinted brown cm the Job with & bit of lamgblack
in o1l as an interwedis‘se cca’ cver o touched wp shop ooet,

On scme Jobs, it 1s desired to use 8 lighter buff intermediate ocet.
L.I.he Bo, 2628 Buff Intermsdiate s intended for this application, About
20 per eont basie lsad #ilico chromate is incorporeted along with white leed
and other pligaents a9 showm on the attached data sheet 10 odd further te
protection sgainst corrosion. Becsuse of lower pigment volume (32.2), less
shenolic resin penetrating liquid 1s required for surface wetting, The noo-
volatile vehicle in this intermediste oost 1s made up of the following per~

centages by weights
Alkyd Resin Solids 6he$ - 65.08
Phenclic Resin Varnish Solids 139 - 13.78
Wetting Agent 2.2 - 2.8

In this ccat, a little over two-thirds as much of non-volatile wetting
agent as 10 used &n L.J.A. Mo, 2614, provides wetting of the surfsoe porosity,
e it loose rust or some unresoved chalky paint of o previcus soet,
halod, Xo, 2920 Puff Intersediate and Pinish Coats have incorporsted & pere
sontage of discetons aloohol to give "ite™ L{nto & previcus coat te ineure
tight bonding between scete,




w S et e o  — - e
o P e —— A - - B

lualadaTinish Cogts
1esd Industries Assccistion finish ocate for etate M gway departasmt
bridge painting are based on long 01l alkpd vehicle, The phenolis resin
pentreting 11quid 1s elightly lese than Balf the quantity required ia L.I.A.
n.unmn.wzmnwmmmcmm.m
requires 1sss for thorough surface wetting., The non-wolatils portion of
the vehicls 1n L.T.A. Xo. 263) Orey Green Pinish Coat (data shest attached)
1s os followes
Alkyd Regin Solide 70 - 70.08
Phenclie Re-dn Yevisd solids 7.5~ 8.8
Wetting Ageot noo~-volatile .S - 15,08
These vebicle solids, Lecauss of the wetting agent, carry the low pig-
sent cootent of the finish ocat desply into any loose rust miseed in spot
prixing. These finish 00ats use as much basic lsad silice chromate pigmest
as the color of the finish ccat permits 30 as 10 have rust inhidition through-
out the filn, This pigeent has excellsmt durability ant good permanence of
oolor on exposure, The attached data shest for L.l1.A. Bo, 263) Oray Greea
11lustretes the makeup of @ finish coat widely used in the sast end {9 simi~
1ar to What can be offered in & Quality matching any color desired,
There 45 0150 attached Red load Technicel letter Bo. 1) « L.l.A, Pormula
9-2 A Single Red Laad Primer for Rusted, Westhered or Bew Oalvanised Stee},

wWhich has besn sent to all state Rigway departments. This galvanised irce
prinmer wses 30 por cont red lesd adong with nen-gassing tine dust snd irom
oxide in ite pignent. After about seven years of owldoor eXPosure oA W=
westhered, phosphorous acid etched and rusty galvanised iron, it 1s the best
paint being tested, ALl ocurrently recommended primers being weed fer this
applicetion are inoluded in the test,
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The Buresu of Publis Moads has been familiar with the development tests
of the tridge paint eystems oovered in this papsr and has suggerted that the
1aed Industriee Assoclation urge stete higwmy deparisnts to apply these
paints to & mumber of nev and repaint bridge jobs in as many states as pos-
sible to gt experience in the 1614 on what cen be sccomplished with these
revolutiooary new paimts.

The Leed Pignents Technical Comdttes of Leed Induetries Aseccia’lom
is swrrently perfecting & lire of ons-ccat mohinery and equipment enamels
based on aligd resin vehicle and wsing phenclic resin penetrating liquid
for surface wetting s+ .. = 4nd finish in one or tw> coate. Mese painve,
like the bridge paints, 11l use Basic 1sed s1lioo chrcmte for rust inbidd-
tion insafar as oolor pirmits. They will coms to your attemtice vhem oo~
Pleted, .

Research on these projects is comtinuous to develop perfected products
for your wee, ’

Leed Industries Association greatly appreciates the opportumity te
presert tris paper, bringing these products to your attention, We fimly
Leiisve their eventual adoption, efter thorough fleld testing, will ressit
in grest savings to weers of etructural steel paints,




™his new fast drying structurel paint, Lecause of &
chexical and exeptionsl humidity resistance. The
thoroughly saturetes loose rust and porosity oa

prixing.

Vehicles

It say be applied by brush, spray or roller,
bility on applications t0 & dry fils thickness of 1-1/2

Compogition Der Comt
Basic leed 8ilice Chromste 7.0
Titaniwm Dioxide

(non-chaliring) U.20
Llan, black A0
Coppor Phthalocyanine Blue N

Oxide 6,09
Tuact Paste (4iS Pb) N4
Bentone 38
Alkyd Resin Solution® 6.0
Phenclis Resin Penetreting

Liguigd oo b

Rineral Bpirits (Aromatis) 8.7
Discotons Aloohol 5.9
Lead Naphtterate (208 PV) o.8

S&N

Bon Volatlle by volume
Non Volatile by weight
Viscosity

Grind (Hegeman Osuge)

Dry to touch
Dry to reccet

Reduotion for Bpray -
Reduction for Drush

ts synthetic wehiclas, &
sherolie resin psoetrs
any spots wissed in tounob-p
and grvﬁdu exoellsot dure~
to 2 xile,
Peounds Sallong
390.2 1.4
72.0 1.93
1.9 12
3.8 2y
.0 3
3.8 28
3.8 26
450.3 57.00
9.2 12.8
.5 7.
39.0 5.1
33 52

N 214.02
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Specifications shall be as fellows;

Eo;g%&ﬁgg@mh-&nbne“odoﬂmumdlummm
hand o9 to approximate ite composition are identifiable and will
not be acoeptadls, )
bizparting Ha. s
Chrontua Trioxide (Cr0y) $.108 $.608
Conrse Particles (325 aeeh) - 0,208
lgnition Lose - 0,208
ST o B B
eyl 7 a2 1. 508
Sitanim Digxide - Pederal Speeification TT-T-425a, Type IXl.
%-m.unmwmmwmmuwmw.m
use s Dt om long standing to retain their drying property. Ite use in

this maint is desirsble but not cbligatory, This ingredient is made by Buocdex
Products Compeny. :

%Mﬂ% = Pedoral Specification TT-8-97 (2) Type II, Grede 4.
ling range (7 .

EP_onu Pederal Specification TT-D-6430 or Clase B of A.3.TJM. Standard Spec-
ication D-600~43,

® Al resin solution $» TT-2-266 Type II, Class A, beld strictly to the
tine neutrelity test called for in the specification. 4 typical formula
for an alkyd resin solution which works properly in this formula is
processed as followss

Reoi

Alkall Refined 2,94 b,
Penta Erythritol 336 1,
Glycerine 3L 1,
Mthalic Anydride 1,290 1>,
Litharge hi(b 1,
Rinersl Spirite 1,900 1b,

Bun in & oovered agitator kettls with 00, blanket,

Run alkall refined linssed, pents erythritol and glycerine to 200° P, A4
ltharge and gain 450° 7, Hold for monoglyceride (1-1/2 to 2 bours) wntil
clear in denatured aloohol, Ad4 phthalic anhydride, gain 300° P, and hold
for acid nusber and viscosity, Off fire, ool and reduce.

Body - Z to 21, MY 65-71%, acid no. (reduced) &) oolor § (Mellige);
M. 7.8 = 8,0,
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0 Phenclis Resin Penstreting Liquids This is Rustmaster Penetreting Liguid
which may be purchased from The Glidden Co., Union Commeroe Building,
Cleveland 1L, Obio, The Clidden Co. has & patent applicaticn cowvering this
type of weiting agent, Other suppliers of this wetting agent are being
ostablished and details may be odtained by writing to the Lead Industriss '
Association,

Phenolis Resir Penetreting Liguid should bave the fellowing propertises

W, per gal, = 7ok to 7.4h
Viscosity = A = one bubble
lodine Be, « 110 to 120
Saponification Be, = 135150
Bon Volatile by Veight -8 «08
Rosin or Rosin Derivative « absent
Nydrexyl Valuve =13 to LS
Acid o, 10t 12
Nuggegted Yirections for Dpes

Qgﬁ,‘&zna‘?_g_oﬁx_l Prize or spot prime with L.l.A. 2612, L.I.A. 2614
primere, or with L.I.A, 220, Buff Intermediate if the finish oost is te
be white or a pastel oolor.

Apply & heavy coat or ocats of selected L.I.A. Pinish Puint to s dry
fila thickness of at lsast 2.4 1/4 mils. by roller, brush or spray. Reduce
if mmcessary with pot acre than one pint of V.N. & P, Naphtha or Teluocl
to the gallon af finish coat. Dry 18 to 24 hours between ocats,

L.l.A. Finish Coat colors other than black, white and aluximm, may be
aodified by {ntermixing or tinting with permanent ocolore ground in oil.

Mhore L.I.A. 2615 Aluxirum 1s to be the finish ccat, apply to & dry
fila thickress of 1-1/4 £ M4 wilse Ory 18 to 24 hours between vosts.

-

Por additional information, write to leed Industries Association, 60 Bast
42rd Street, New York 17, KX,




