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Anderol #2264 1.

China Wood 041 3 gallons
Alall Mafined Linseed 11 16 galloms
Reavy Bodied Linseed 041 18 gallome
Minerel Spirits $S gallome
V.X, and P. Naphtha 15 gallow
Dipentine S galloms

Cooking Procodures Mun Asbercl, chins wood oil and 10 gallons
aliali refined linsesd to 0° P. Rald
for body(L0 mirutes for laborstory mu).
Add 6 gallons alkall refined linseed «id
and heavy dodied linsesd and heat te L7S%P,
Rald for 10 to 15 mirmtes. Tume off fire,
ooal aad reduce.
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A dedydrated castor ou sodified glyoeryl phthalste
a : alkyd formulated as follewe :
Detydrated Castor OL1 Patty Acids(Iselims)  Jb6.5 lbe, -
Olycsrine 1568.0 1ba.
Mithalle Ankydride 220.5 1de,
Mineral Spirits & gullons

Cooking Procedures Nest fytiy acids, glycerine aad phthalie
" de wnder eowf M u
. in LO mimtes, to k
.. : and hold for abowt ms u-uo. eu-l -
T . reduoe.
Propertiss: Boo-Yolatile ® 668 ty wight
: : Visoosity ® U0ardoer - Boldt)
e " Actd Nusber 10 (aaxisum)
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JocaTION oF TEST SITR)
mwmmw_uqmnapdmmm
moopheris conditions. The panels are exposed 0o test fences 1is ecestal
and 1aland arees baving both industrial and rurel eovircamests.
The test locsticns, types of specimens and remerks oa savirenmsatal
oonditions are iscluded in the following tables

NMELE T
Sayville, Long Island Panels and Angles | Atlantis Coast,
Cleveland, Ondio Jansls Inland(Orest
Joplin, Wisecwuri Panels and Anglas | Inlend, Rarel
Sow Orleans, louisiana Panels Oulf Copst, Indestrial
San Frencisco, California | Pensls Pecific Cosst, ladustrial
TIST SPECTVENS
.

All of the paint aystems in the project have besa applied at the
five test sites to flat 12° x 189 ¢old rolled steel pamels. (ASTM 609
W57, Carnegis £5). Dwee were shipped Lo e cocperatore laderstories
1a ordnance begs aat wrapped in PE paper, The perels were left wrepped
watil Just prier te painting whea they were givea three minersl spirit
washes (0 reneve the eil 118 and other foreign metier. These Specinens
were tlean and rest free whea painted,

Deplicete hot rellad structursl steel specimens 4® x 4° x V/8® x 3f°,
mm«nmm.u.umm:qm.mm Theoe are
b x b° 5 1/8° 1 12° and eentaln & normal ancust of mill sesde.

™he angle specinsns ware selveast oslsaned and wire Wwushed Just prier
$o painting and contained lese than 10 cerrosiom produsts,
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Zach spocinnn camtains four tesd aress as fllwstreted, Thes four

test arsas are exposed en each penel aad angle irom. . :

8iace two topocst paints, aluxims and lov visitlity gray, were weed,
oach priser 18 axposed n quadreplicate oo angle specisses end in deplieste
a flat specinens, . ’ )

ALL speciaens are axposed on 4SO test fomoes facing Sowthe
pormrane |

The paint test specimens are labteled to indicste exposure site,
paint mumber and campositica of topcoat. The letters A and B designate
aluximm and gray topcost, respectively. muﬂuhduuuu-m;

Sayville 'y -
Clsveland Ty -4 y :

Wow Orlesnd o

Joplia -

Saa I'rancises = P

Sxaples . -

™e parml marked A-20)-3 18 exposed at Sxyville, contains prisse
mmber 203 and the gray tepcoat.

The panel marked 7-315-4 18 exposed at San Preacisco, emtaiss primer
msber )15 and the aluminmm topccat.
- ATPLICATION F MADFIS

Bach oot of exposure specimecs were prepared at the site of sxpesure,
A1l paints were applied ty spray at & unifors dry fila thickness of
1.5 ails per coat., The cnly extepiion was the alumimes tepceat which W
spplied at & filn thiskness of ooe nil, The paints were applied &b
saloulated spreading retes to cbtain the specified fila thicinessess, e
dry filae wvere checked with g Magne Oaunge to assurs & mnifern fila owver
the entire surfese of the specinses,

™he lew selid smntemt prinsr and toposat fer the vinyl systea, enpesed
88 & oontrol, were agplied o8 1 2 0.1 il per cest. Ihe wash oeet

—-2
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priser(LIA £)06) wad Spraped on 40 & dry fila thisknsee of 0.3-0.5 mid,
mun‘u-mcummnumu-dnuuwm

. sxposure to permit therough drying of the peist films,
; Lo . “!!E!n! : o
ﬂ - ™he fellewing pigeentations were tested in cssh of five vehisles, -
These veicles are deserided in detail ia a later sestien,
! EAkad Bade Pigmentation Bmbers
1 Jngredients nL WS VIR ol o7 1oy TRy [
i ™4 laad, 78 Orede 99.589 155 [ 2ss | ssg | ess § Nog| ks ] o8 ;
2ine r.mu m“) - - 208 a - u - -
Line Oxide - - {153 - - - -- -
Magnesiuva Silicate - - 09.55123.58 | 1. 58] 24,56 23. 951 27. S8
Iron Oxide, 8% ”ﬂ’ - 2. m FSY m “ “
Mca, )25 Mesh - - - 9% W e |7 -
Almimm Stearste 0.551 0.5% O. 0.521 ¢. G o, o.%
. Joo_ Fad Lead Jase ST Pigmentation Mmbere T
Ingrudl 16 |18 |y | 1. Jasr |18
Iine Yellow(Zn Chromete) 258 ot 221 19 21 -
Load m“. Basis - - - - - ”
Zine Oxide - - 108 | 108 106 § 108
mgresium Silicate 208 108 1] 28 1S5 | 154
Iroa Oxide, 85L7e,0 558 | W08 | Jog| S0 | bos | bo$
Mes, m Neosh J - - 108 - - -
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Dok of the Pelleming pignentations were Leeted in ene specifis pehicle

. these vehisles are incladed with the oomplete detailed peint fermmlaticns ia

Sostiom )
Plgnsntation Smbere

Ingredisnld 9¢ { 1L 126 127 ] 123

» Grads - j?_.‘(‘

Lead Ohircmate, Basis =

Blos lead,

-~
QII'C{

Sublined -
tins Yellow(la Chrcaate) 658

Zinc Oxide <o

2ine Dust

Y

14

Mgnesium 8ilicate

Iron Oxide, 85% Pe,0
tmmidc: NSN;%

Miea, )25 Nesh
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Silica

Almirna Stesrste
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Titanium Diaxide, Matils
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Leed Carbonate, Sasiec

b

Lead Bulphete, BDesis

Glll.li

2ine Yellow(Za Chrom.)

(B J

Iinc Chromate, asie

I4ne Oxide

4
ole

v Sienns

Titaniwm Diexide

Megnseiun Silicate

Distansceocws 8ilice
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The following £ive vehielss were vsed with each of the test vedicles ea

poge e
'ﬁdeh!
A Liassed Neplssemset 011 oomeisting of & blend of rew linseed oil, pals o
mcwwal,nmmmuummumuumms
' Nex Linseed 012

- 508
Pale Neat Bodied linseed 011 « 15K
Mineral Spirits and Drier < S8

N B - AT R v .-

oo ~ e

m:u!
A coabination of rew linsesd cil and & 1inseed ncdified glyceryl phthglate
aligd.

Alkyd Resin Solutiom -ss.u pt
faw Linseed 011 - 28.18
Kinersl Spirits and Driers - 15.68

The aliyd resia sclution in this vohicle has the fallowing propertiss

£ i} Acids -9

£ Mithalie Anhydride -
Tiscosity st SOK "(M

Acid Bmber at SOf W - )-’ e

Tehtela ¢

A cambinstios of 605 Yy volmme of a linseed modified glyceryl phthalate
aliyd and LOS ty volume of & 1) gallon linseed-tung o1l pare-pheryl phemslie
vernish,

The alkyd reeia 1a this vehicle has the following pepertissy

£ 011 Acide - 80
$ Mthalie Ankydride -2
£ Non-Yolatils - 0
Tocoeity at 08 W0a rdoercBelt) « .21

Asid Bember ot 70§ W - S

—-9



e phenclic varxish in this vehicls has the following propertiess’

Ol1 Length « )} galleme

g Tung 011 4a O0i1 Phase - 60

£ Linseed X1 im OL) Phase - :

£ Nom-Tolatile -0 . e

Yiscoaity at 60f ¥V(Cardner-Soldt) « D

ne £ e

Yohicle D
This vehicls ooneists eatirely of the allyd resis selstion deserided -
wder Pobdale & o oo T e . .

T™his vehicle 18 composed of & 25 gallon dedydrated cestor ofl-sodified

phenclic varnish, heavy bodied linseed oil and aineral spirits im the fellewing
Wl

Waified Phenclic Farnish « %6 -
Reavy Bodied Linseed Ol <« 298
Kinorel Spirits - 15

f&umumemmmrmmw.

0Ll Length

£ ¥on-Yolatile

Viscosity at L3S NV(Oardner-ioldt)
Acid Pamber

tea
neex

Driers
Baphthenste driers were incorporated 1ato the above wehicles to the extemd
of 0,58 lead, 0.025 sanganese and 0.028 cobalt, based oa the non-volatile contenis.

DML P
Pignent Volume fatisg

A1) of she paints except Ppecificetion paints were prepared with & PV of )SK.-
fpecifisation peints were prepared ot pigment volune ratice iadicsted ia the
applisedle speeifications,.
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The Primers were sll greund to & finenese of &( Scale)in & bell mill,
The gray topcost paiat was ground to a finensss of ¥ Soals) 42 a ball

iy, 7 e _ ’ ' ot
Bach paint wus prepared for shipmsat to the test 9ites ot & consistensy of

e wt. . e L wn . o
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st of tretions

1. A paiated panel en test fenoe. : o -
2. A painted argle on teet fense. L el _
3¢ Miater spraying paist cn teet specimea, -
k. Tiew of test fence.

S. (hecking thickness of paints with & Magae Gauge. .
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Bow York 17, B %o

Atteatien; Wr. C. J. Vander Valk, Twebnicel Direster
Subdjecty Teet of Primer Nists

your

to Mr
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the let
Since this Mmval Shipyerd has received ne
Bavy Departmsat relative to the proposed tests,
beld perdding such instructions. Ihe Buress
19 being iaformed of this sitmatisn,

/o/e. 0.

N'o | 8
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AN DWISTIOATION OF PRIMERS POR NARINE BXVIROWINTS,

Prmoxcuos

Nary technical reports and papers have beea published {n recent yeers oa
paints for structursl stesl and other farrous surfaces expoeed to variows sarise

stacspheres, Most of these pubiications, based on actual comprebens
on of red Joad as & rest-dnhiditiw

prograns, clsarly indicate the foresos. ptt’s
pignent for various ataospheric exposurss, ‘1
cize or contradict ia ary way the well-grounded conclusions reeched in these
reporta. Perforsancq in the fleld throughout mary decsdes oconfirms the fact

that red-lsed-in-oil

ive tast

It 13 not omr imtention t0 critie

paints remain unsurpassed as prisers for the protectios of

structyures whers it is imprectical or ecomomically mot feasible 0 remove all

of the corrogion productes

I\ should e realised that the problems of corrosion protection and paint
formulation are extremely complax; no single palnt of type of paint will give
the deet poszible protection under all conditionge In & search for improved
7ed lsad base prisar paints for certain types of stsoepheric and marine exposure,
the Red Lead Technical Committoc of the Lead Industries Associstion has carvisd
out several projects embracing the varicus types of gynthetic vheicles withra

variety of red lead dese pignentations,

discussed here was the sttairment of

aents. A series of modern red lead Dase priser paints is presented, Typical

prectical applications for these primers would be on all parts of shipe adove .

the water line, docks and docks buildings, cranes, buays, bridges located alosg
narine

the coast or over tidewaters, and mechinery in

™e primary objective of the project
primers for use 18 marine envirome

instellations.

Another project on rod 1ead base priacrs for tids range and total immersion

axposure was discussed in & previows paper.(2)
VNIV '

In planning and carrying owt this investigation the following probleas were
givea particslar considerations

S« The determinetion of the Lest modifing pigaents fer

use with Red Leed Base gynthetic venicle type paints.

Included among these
oxide and sine yellow{sine chromate)e

grormts were irom oxide, sine

Nﬁootl’n&umﬂnmo{mﬂmh

wvehicle congtituency.

Included among the vehicles were
phenclic, coumarone-indens modified phenolice md alkydee

e, The offeot of variations in pigmnt-volume raties ea
protective paint performances o

do e svalustion of micacesus pipmnts a8 modifiers of

Red Lead Base Pricers
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This peper 1s Lased on exposire results odtained on twenty.sne test
plomentations, nins tast vehicles and tao sinc yellow specificatioa prisscs.
Sixty~seven primers, including standards, wers exposed. The pipwnt and
velicle compositions are included in Table I on pege 3.

The systems comprised two costs of anti-corrosive primer with Naritime
Specification low visibility gray (52-MC-6) es the finish ceste .

The paints were all applied by trushing to 6% x 12%
steal panelse These pancls were froa

with nineral spirits prior % ainting, Mill scale was allowed to remsin
on the panels and wa: zmooth and intacte A

allowed betseen successive coats and before exposure after the finish coate

The panels vare exposed in & vertical position facing south
proxisately thirty inches above the high tide level at the Marine Basia
at Sxgyville, Long Island, The panels were fastoned to wooden beams by /03¢
steel bolts through bolt holes drilled at the two upper corners, The pensls
were insulated from the belt heads and ghanks with plastic washers and

. slesves,

The panels were inspected periodically for corrosion(edge md genersl),
blistaring, and chalking or erocinge T™he systems Yere rated from sero to
ten in each category, the musber 10 designateno observabls failure and 0
designating failure of the paint or sero protection for the steel. Ia
case of corrosion, s panel with s rating of 5 would memn that approxise
110y percent of the surface vas rusted,

™e test specimens were exposed October 13, 19k
DESCRIPTION OF EXPOSURE SITR

T Marine Basin is located st Sayville, Long Island, which i9 abowd
£1£ty miles east of New York City oa th south shore of Loog Islamd, in @
rursl area,

e closs proxinity of the panels 0 the vater at this location sswuree

an ataosphere high in salinmity st all seasons and & great deal of selt sprey
12 stormy weather and throughout the winter moathee .

EE

DASQTATION 07 Data
The mmbers, composition and conplete exposure reconds of W

showing very little or no fallure are included ia Table II with
dats on the standard or control paimte,

Table III oontaing the performance ratings after Ll moathe ea all of We
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TANLS T - PIRENT LD YEICLE COMPOSITION

LETERS -t g
@ omorition Tl T el T o TR
Red Leoad (978 C-cde) 159150 170105 1490]884cs scicqlcsioqdsslosicsirolre s ioicals
231 Coromste, B1282 ) wjil] w] @] =] o} o} o] «f a] @] ] @] e[ ] @] o] =] =} =| =
yisree o] w} «jly} o] @] v} o}l ] el o] c]we]e|ecjwja]e}f=f=~
Lcas Suifave, —1ouc w] o] ] @] @} ol «| o} =] <} e lc.] =] o] =) =] =] =] =] =] =
Zins Cxide G IS IS IS E T 06 el IS IS PR 600 S %) I o1 S e
23- Yollow(in, Cuonlil] o] =] «110N0 3TN <20 ~HCT13] ~A0NC [ - &1 = (13
] _ron (xyzZoa,Siltce- oz M =]=]=1 2 -t 21?10} 2] 7] =}5 -lel~]=]-f-1~}-
R Sor ey didlca <] Glel ] el el ol el o] cl el el el el =F~1=-1~-110
M-gro=iu= Cilicata 12{10 ol =] o] @1t} o] @} «a] e« el w] «] «l =] =] =] =} =[20
Xisd.Trannice =1 =] DO IS -t - Lo OTRST -1 -DolOIIN I T IXN] -
Jeza (129 heon) sl felele]oloBil Slafot-Jotos]a]af-T-T-1-]<
Mizs, ticronized wjweloejele]welalell Jeloelalalealjoelw|lelfelfl=
Vericle Composi tica _

Bober
608 O gallon tertiary butyl prenclio-coumircne linseod oil varnigh;
19 counirons resin m.p. ® 127-137°C,
1O Lineced oil modified glyteryl phtdalato alkyd (IS phthalie uwma.)
6% 6 galloa tertiary tutyl phenclic = coumarone linseod oil varnishj
192 counirone resin a.pe o L5-£5° C,
LOf Linseed oil modifiod glycoryl phathalate alkyd (3LX phthalic anhydride.)
S ¢ gallen tertiary butyl phunslicecousirone delydrated castor oil varmishy
1 coumarons resin m.p. ® 127-137° C,
1%¢
194
19¢
%
n
r

UL Limsocd ol =-2if1ad glyceryl phthalato alkyd (3LS phthallc amdydride.)
W3R 6 gailon tritiry WYl ponvsicecounarons debyiratud castor oil varmishg
coumarond ro3in m.p. ® L5-55° C.
0% Lirsexd o1] modifiod glyceryl phthalite aliyd (ILS phthalic ashydride.)
6% 6 gallon tertiary butyl phonclicecoumirvas tung oil varnishy
couzarone resin m.p. 8 127-1)7° C.
1O Linsood 01l mndificd glyceryl phthalito alkyd (3LS phihalic wiydride,)
6L 6 gallon tertiary butyl pheaclicecouxarons tung oil varnishy
counzrone resin m.pe. = LS=55° C,
LWL Linscod oil modifiod glyceryl phthilato alkyd (LS phthalie aniydride.)

608 10 gallon tertiary butyl phenclic varnish with aqual parts bty weight of
linseed and dayydratod custor oils,

WL Linsoed o1l modifi.d glycoryl phthalate alkyd (2S5 phthalie arfydride,)

A dehydreted custor oil modified glyceryl phtvalate aligd
()0f phthalie antydride,)

A phenolic modified linsevd-glyceryl phthalste aliyd
(32 phinalle anhydride; 35 pnenclie rweina.)
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1 - TASLE 11
PERFORMANCE RATINGS OF CONTROLS AND OUTSTANDING PRIMERS
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couctss Toms
The following conclnsions were reached after careful consideration of
the dats in Tablsy JT containing the complete inspection rvsults oo the ten
. best prisers ia the projvct and Table JTI eontaining ‘he Ll soaths faspectios
rusults og all of the paints,

1. Tho use of limited anounts of zine yellow(sinc chromate)
‘a8 & podifier of red 1luad baso priaar is advantagoous.
From those tests approximatoly 154 of sinc ysilow(sine
chromate) by voluna(approximately 108 by weight) in the
total pigmont would soom to be the optimum. The red lesd
paints modificd with 3inc yollos woru superior, as &
group, to the control paints in which the corrosion inkie
bitive pi consistod ontircly of sinc yellow, Panels
L87 and L33 show that greatar volumes of sinc chromate
tend to give earlior failure,

2. Mgh concontr-tisng of sinc oxide should de used with
discrotion sirco such use of this pigmont in a short odl -
vehiclo shown noor porformanco in two panals, W39 and L73e
4en these couc 'ntritions wors used in lorg oil vahicle
priners, this iiverse offoct vas not expurienced, See
Pancl mmber 450,

The results also indicate tho use of sinc oxide is detrie
matal whar. the ed 1..4 eonteat 43 4n the order of 705,
ticularly in short oil vehiclag, 300 panl numbers .
1 and L3S. A oombination of sinc oxide(l0f) and x'ns o
chroeats as soiifiors in ordsr of 1CL of cach, for red v
1nad b1 primers is buneficial in all vokiclese

-

3. Iron crilic did not Lrprow: tue performance of these
priswr painta. It did, of coursc, contribute to good
hiding povure

L. isido from twir charscteristics suspending propesrites
and other properties specific to each, the other inert
pioments used did not coatritute significantly te prisee
paint performance,

S, There litharge was uwsed in one instance &0 & nodifier of red
1ead aleong with a micaceous picment, excellent performence reeally
were obtained without the use of other sodifying pigaemts,
However, the use of litharge in the proportion employed ia
this test paint, would aske it necessary to furnish 4t
separately for admixture 1al0 the paint Just prior Lo wiee

6. A dehydrated castor o1l aligd was consistently outstantding
in performance. Jix of the seven best paints contained
this wehicla, his 15 als0 sulstantiated bty work
ously reported Yy the Med LB; Tochnicel Comnitiee oa &
greup of tide range panels.

-




7.

9

12,

1),

Ancther wehicle ehowing good performance wes aa aligd

modified short 1inseed oil pherolic- coumarons varnish,
This was superior to the castor 01l alipd just mentioned
ia only one paint ocomposition(Psint No, 13)).

Nodification of the alikyd modified short oil phenalis
coumarcne varnish(Vehicie 19)did not result in e im= .

proved priser performance,

VTaristions in wvehicle and pignent composition seemed %o
aask the effect of pigment volume variations, A furthes
study of the protlem 15 indicated,

The use of micacious pigeents as modifiers of red lesd
tase prizers has been shown to be effective in improving the
peeforaance of such prissrs,

The fallure of the contral paints was charsctarised ty )
relative early appesrance of hlistering and by more severe
ultinate edge corrxeion failure. kany of the red lead

base paints tested i3 this investigation surpsssed ia -

performance, the ti:x chramste paints based oo tme -

govermaent specifications and used 48 controls.

Puints 183 and 116 received the top ratings ssong the Seven
outstanding red lesd base primers, However, before ceatering
on these paint campositions, the user should sudject them W
further stody,

In considering LIA Paint 116, containing ¢ wibstantial
Quantity of litharge(P0), the nccessity of introducing the
litharge into the balance of the paint just prior te its
wie must bw ¢ .usited. This introducea a prectical limie
tation which «.y preclude 1ts general use,

A review of the seventest paints, giving due censidereticn
to conaistency of performance, leeds us to oconclude that
L.1.A. Painta 132,340,118, 120 and 138 all offer the paint
manufacturer and contumer red lead base primsrs of the
highest guality,
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After approxizatsly three and one-half years test sxposure 0 a rigere
ous sarine ataosphere, 8 group of severil red leed aired pignent
have been proven outstanding. This work ras added to our knowledge of
both extender pipments and gynthetic veaicles for red lead peints. Ia
sdiition to furnishing formulators, manufacturers and specifiers with
several fast drying gmthetic primar peints tested under conditions simpe -
lating actual fleld exposure, it is our hops that *his work wll alse
Supply the experienced paint formulator with additionsl data that might
prove valuable in designing anticorrosive paints for various applications
not covered in this paper, '

In choosing protective priners for specific spplications, good pere
formance 4in ths type of atacsphere ercovuntered is impsrative, but other
requirasents, both of g technical and economic nature, cust be considere
od. In this paper we hav> ~adsavored to dencnstrate the aary poesidilities
and some of the advantag+s of red lead pigmentations in gynthetic vehicle
paints, The peint formuleto: and specifier must exsrcise individual
Judgment in choosing the prier conposition for specific applicstions, ~ -

Tven though this series of paints has bein on test for s sufficient
peried of tine to permit the culling out of tie modiccre and poor paints,
much still remains to be learmed Yy contiruing pericdic {nspections of
the paints siewirg 1ittle or no failure, <e plan to do this and to ’ .

subsequent papers on this and other series when sufficient addi

data are m:.).lblt, 2
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