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COMPORTEMENT DES PEINTURES D'IMPRESSION POUR

4 ~L'ACIER EXPOSEES AUX ELEMENTS EN DI VERSES REGIONS

DU CANADA

SOMMAIRE

Cinq genres de peintures d'impression et un enduit antiroujille (wash
primer) ont e't applique's sur des panneaux d'acier en vufe d'observer
]eur comportement dans diffe'rentes conditions climatiques. Les
panneaux ainsi enduits ont 6t expose's jusqu'A 10 ans de suite aux
616ments dans les stations en pleim air que la Division des recherches
en bAtiment poss~de dans les diverses regions du Canada. Six panneaux
ont 6et' pr~par~s pour chaque station cfessai. trois de ces panneaux
6tant recouverts d'un 'mail gris Ai base de r'sine alkyde. Les panneaux
ont W enleve's ý intervalies r~guliers pour Wte examines en laboratoire.
On a v~rifi6 leur aspect g~n~ral, la quantit6 de saiet~s accumuI~es et le
degre' de lustre, de poudrage, de rouille et de cloquage. Le rapport

de'crit le comportement des diff~rents types de peintures ainsi que ]aI preparation des panneaux et ]a formulation des peintures employ~es.



How steel primer paints performed
at exposure points across Canada

By JOHN HARRIS

Formerly research officer, Organic
Materials Section, Division of Build-
ing Research, National Research
Council.

* Serious damage to steel result,
from atmospheric corrosion, particu-
larly in coastal and industrial areas.
To reduce this loss of metal, large
quantities of paint are applied on-u.
ally to steel used for various purposes
by the construction industry. Prob-
lems encountered on occasion have
resulted in failure of the coating. TheflE cause of failure in several instances
has been attributed to an improper
selection for the particular conditions
of service. When the initial outdoor
testing programs of the former As-
sociate Committee on Corrosion Re-
search and Prevention %%ere planned,
the evaluation of paint systems for
the protection of steel received first

consideration.
...-r,• Priming or shop coats of paints on

• jsteel play an important role in the
ultimate performance of the paint
system. In addition to providing a
good surface for the top coat. they

FIGURE I. Cond,,.ons of exposed panels of red lead-linseed oil otter 8 years of site 4 and p
years at the other s$tei. (A-top coated B-primer.) protect the cleaned steel from rust-

ing, until subsequent top coats can he

applied. Frequently. the lapse of time
between coats may be several months.

The protection provided is achieved
through the use of several different
types of rust-inhibitive pigments. An
outdoor exposure program was plan-
ned to obtain a better understanding
of how primers of different composi-
tion performed tinder different at-
mospheric conditions.

To assist in this work. the outdoor
test sites of the Division of Building
Research Aere used'. These sites.
at various locations across Canada.
provided a wide range of climatic

conditions. Two of the sites. Halifax
and Montreal. are roof sites and the

4, 45 others at Ottawa. Saskatoon. Norman
Wells. N.W.T.. York Redoubt (near
Halifax) and Rocky Point. B.C.. arc
scll-exposcd land areas. The Halifax
rooKf site provided the most severe ex-
posure. and deterioration of the ma-
terials set out here was extremely

FIGURE 2 Condition of exposed panels of red leod-vinyl and wash prime¢ after I years at

sit* 4 on 10 years at other stes. rapid. This is because of the influen-•



TABLE I DATE OF EXPOSURE
PAINTS USED FOR EXPOSURE PANELS AT SITES - III

Type _______Formula Code No. Site Nc.. Date of Exposure
Red Lead - Linsecei Oil NRP 5 RLL 1-Ottawa 23 June 1953
Red Lead - Vinyl NRP 11 RLV 2-Saskatoon 11 August 1953
Red Iron Oxide -- Alkyd NRP 48 ROA 3-Muntreal 9 October 1953
Red Iron Oxide (high) - Zinc Chromate -- Alkyd NRP 34 ROHCA 4-Halifax 30 June 1953
Red Iron Oxide - Zinc Chromate - Alkyd NRP 49 ROCA 5Yr eob uy15

SAlkyd Enamel -Grey NRP 35 AE 7 -Rocky Point 8 June 1954
WashPrime_____12_W 6--Norman Wells 9 September 1953

TABLE 11
FILM THICKNESSES OF PAINT COATINGS (MIlS)

1 st Coat 2nd Coat lIst & 2nd Coats 3rd Coat 1, 2 & 3 Coats 4th Coat 1i, 2,3 & 4Costs
PAINT PAINT TOTAL PAINT TOTAL PAINT TOTAL

r~lI~~c P~KNE~ ~ f~VE~z i I~KNS~ TH'CVKNFS' I THICKNESS Tw'-"KNESS
RLL - RLL -3.2- --

RLL - RLL -3.2 AE 0.8 4.0
WP 0.1 RLV -- RLV - 3.8
WP 0.1 RLV -- RLV - 3.8 AE 1.1 4.9
ROA - ROA -- 1.0 - -

ROA - ROA - I 1.0 AE 1.0 2.0
ROHCA 1.5
ROHCA 1.5 AE 0.9 2.4- -

ROCA - ROCA - 1.3- --

ROCA - ROCA - 1.3 AE 1.0 2.3

of the chiminey on the roof, w~hich ences in application properties of the A uniform thickness of film w~as
giý,ve this site the highest level of SO2ý primers, different thicknesses were obtained between panels with the same
and large quantities of soot. obtained. The vinyl priming paint coating. The edges of the panels %~ere

Five prinming paints and A wash IRLVI was applied over a thin base protected by dipping them into the
primer were selected for testing. They coat of %%ash primer. The grey alkyd same paint as that used for the final
included a red lead and linseed oil, af enamel swas applied to a tilmi thickness coat on the panel surface. The vari-
red lewzi and %infl. a red iron-oxide of abo-1 1.0 rmu. The drN film thick- ous coatings Acere identified through
and alkxu. t~ko variations of red iron- ness of the various coatings is re- the code letters sho,.sn in Table 1.
oxide and zinc _!ioniate with alksd corded in Table IL. Prior to coating. these letters Acere

and a zinc chromate. .in% I-phosphoric
acid t~pe of %%ash primer. A gre~
al~k~d enamel %%as used its a top coat.
The formulations for the primers and
the enamel are included in Appendix4
*X. 1 he paints are ,ho~sn in Table I
ss ith the code used tor their ident i ica-
tion.

The parnels %%er rc ade trom cold-
rolled. SAL 1010 %teel of 24-gau"ge
stock cut to a (,0-in. site. The\ %%ecre

first clc:aned b\ sok~ent and rags andi
then kcrubbed ss uth ;I brush, soap and
\% arm '.s .ter to remos e oil and dirt.
Alter rinsiing .ind dr~ ing. the paunels
,%ere then sapor dcgreased and treat-
ed %%ith a metial conditioner *'nd rutit
remioser ot the phosphoric acid tx pc
similar t((SIspec~t icaution 11-01'I l]07~ Six panel% 'mcre coated %kith each
ot the priming paiints Siihsequentls . .

three of the %I\ primedt panels \AcrC
top coaited %% ith the gres ,ilk\ sd enamelI

The paints %&ere applied h\ dipping
The pviniing; paint-, \%ere applitid i n
t\%O L,'ats. eXCept ROH(A,, %hich ".% FGR h odiino aI frdond iy fe or oso tr4ad1
used is one coat Becatiiis of ditffer- Yiears 3f the cOther~ ofpni c e nea-dol. QryO' 9IIt adt



RECORD OF GLOSS ON WASHED PANELS-IV chromate-alkyd (ROHCA), as these
paints were ski~hout appreciihle gloss

Gloss Units at the start. Tiie gloss values are re-
corded in Tabe IV. Closs values for

PAINT Site No., Length of Exposure (years) most of the .,the.- .-wtnek are not re-

1 2 3 4 5 ported after I:-r %,- -. as by this
time no apprecidoe gioss ret iained.

Red Lead 1 1.2 2.0 2.0 0.2 The panels at site No. 6 were exposed
in Linseed Oil 2 3.4 2.5 1.5 0.2 with the faces down during the fourth
(RLL) 3 4.1 3.0 0.1 0.2 year, and consequently there are no

4 Nil Nil 1.4 0.2 observations reported for this site for
5 1.1 Nil 1.5 0.2 that period. Subsequent gloss read-
6 3.4 2.0 1.5 - ings on these panels must be inter-
7 2.5 7.3 0.25 - prete- Wcordingl%.

Wash Primer (WP) 1 11.7 4.0 2.0 0.7 Rating of Sites from Glou Result&-
Red Lead 2 115 20.0 5.0 0.9 The residual gloss at the end of each
in Vinyl (RLV) 3 11.1 16.0 0.3 0.8 interval for panels top coated with

4 - 22.0 16.5 0.8 enamel was used to classify the test
5 13.2 22.0 8.3 0.85 13.2 22.0 8.3 08 sites in order of severity in respect of
67 17.3 5.2 1.0 - loss of gloss. The gloss readings td7 17.3 5.2 1.0 --

each site of all the top-coated panels
Red Lead in 1 41.8 4.0 2.0 0.5 as shown in Table IV were added
Linseed Eil (RLL) 2 81.3 46.4 21.0 0.5 together. Four-year totals were used
Alkyd Enamel (AE) 3 76.9 45.0 2.4 1.6 in obtaining a severity rating for all

4 7.0 17.0 3.7 0.6 of the sites except Norman Wells and
5 42.3 22.0 1.5 0.2 of Poit . F or manes e ant
6 85.8 64.0 42.0 - 3.0 Rocky Point. For these two sites.
7 59.7 1.6 0.2 .- readings of the first three years on1N

were used. The sites were then ar-
Wash Primer (WP) 1 45.2 5.0 3.0 0.4 ranged in the order of highest to Inv,-
Red Lead in Vinyl (RLV) 2 77.9 56.7 19.0 0.5 est summated gloss values. This rank-
Alkyd Enamel (AE) 3 77.6 43.0 2.8 2.0 ing is shown in Table V. which also

4 8.5 15.0 3.3 0.5 includes the exposure time required
5 43.6 25.0 1.6 0.2 f
6 85.3 57.0 39.0 - 3.1 for the gloss to drop below 40 units
7 55.6 6.6 0.2 - and below I0 units.

Red Iron Oxide 1 38.1 4.0 2.0 0.4 Chalking. The panels were exam-

Alkyd (ROA) 2 59.7 41.3 15.0 04 ined for chalking and the number of
Alkyd Enamel (AE) 3 62.7 38.0 1.9 1 4 ,,ears was recorded that were required

4 5.1 10.0 2.5 03 for the first signs of chalking to ap-

5 38.3 21.0 1.5 0.2 pear. A numerical system was used

6 704 52.0 35.0 - 3.4 to rate the degree of chalking. A.
7 5ý.6 2.2 0.2 - salue of It0 represented ,er% marked

chalking. whereas a value of 0 indi-
cated that no change had taken place.
Intermediate values were assigned of

%tanmped on all panels, together with the first four %ears and returned to 1. 2 and 5, respectively, for a trace,

the ,ite number and replication num- the paint research laborator% of DbR %light or medium chalking. The first

her. for exammnation. After the first four appearance of chalking and the de-

The coated panels Aere aged "n the %ears of exposure. exam,nation at gree of chalking of the different

laboratory under standard conditions !'4o.-ear intervals ksas begun, The primers. with and without a top coat.

of 73F and 50 - 5r- R.H. for a panels %ere examined for general ap- at each of the sites are shown in

minimum of tvso wecks Preparation pcarance. amount of dirt collection Table VI_

of the panels ss as completed by June and degree of gloss. chalking. rusting The Near% of exposure required for

1953. and the panels mere set out at arid blistering, the first signs of chalking and the de-

all of the sites except at Rocks Point. Glmo (;loss %,as measured by gree at that time for all the paints at

B.C' . during that summer. The Rocky n means of a glossnieter on one of the each site -Acre added up scparateh0

Point site did not become available par.els iNo I of each %ell after it The site for which the sum of the

p.mnels -ere mounted at an an3le of dirt and Ioos chilk (Original gloss pheric conditions for the most rapid

4S ,,.g to the horizontal facing south readings were not taken but can be rate of chalking. Alo. it would be

The exposure dates for the various a.,,umed to hec bet,.si en 85 and 90 esxncted that that site would sho% the
%itei are given in Tabk. III. giA, units except for the red iron highest value for the sum of the rat.

All of the panels -Acre removed omide-alksd iROA). the red iron- ing, of degree of chalking for all the

from their respectise exposure racks oxide. zinc chromate-alksd (ROCA). paints. The sums of the chalking rat-
at approximatel. ,earl, interals for and the red iron-oxide thigh). zinc ing for the entire exposure period at



each site are given in Table '. 11. The
ranking of the test sites is w~ith respect *

it.) their rate of chalking as shossn in

Table Vill.

From these tabulations it is oh-
served that, with respect to chalking.1
the atmospheric conditions at Norman
Wells are comparatively mild to those

at Ottawsa and Rocky Point. Because
* of the special conditions -it Halifax

(as mentioned previously), this site has
* not been included in Table Vill. The

ranking of the sites based on thc first
appearaince of chalkir,- is given in

Table IX.
The panels wsere also examined for

the appearance of rust Site No. 4 at
Halifax again provided the most sw%
ere environment w~ith respect to the I
development of rust. Because the at-
mosphet.ý whiere the Snerimens %%-~re

located on the roof at this site was
so aggressive, the manner in wshich 0

rusting developed is shown separatel% FiGURE 4. Condition of exposed panels of red oxide-high zinc chron-ote alkyd afier !he some

in Table No. X. period as those in Fig. 3.

Rusting was evident on six of the
ten sets, of expo'ýed panel,, bý the end
of one Near, Niost of the panels that RECORD OF GLOSS ON WASHED PAN ELS-IV (continued)
had been primed only w~ere remoLd

oecaoh.. o1 .omplete Lilure 1, the end Gloss Units
of four %ear%. The exceptions to this PAINT Site No.*
w~ere the' primed panels of red lead- Lengths of Exposure (years)

linseed oil and the tsso primters, red 1 2 3 4 5
lead-linseed and red lead-viny!, that50 0.%%ere top coated viiith the alkyd enamel. Red Iron Oxide 50.8 5.0 50 4

Thr k- tted~lp,,n f Zinc Chromate 2 67.5 48.9 19.0 0.5
Thri ~ ~ :tl e eo n:t o Alkyd (ROCA) 3 71- 38.0 2.4 1.7

rutig n bisern ~ i~ n o te Alkyd Enamel (AE) 4 7. 1 13.0 0.6 0.1
paints at an% of the other slites du, ing 5 45.1 25.0 1.5 0 2
this interN al ii itil i ioit t; o sixth %ear. 6 71.0 36.0 48.0 - 4 0
B% this time. a is itLlicaited in Table 7 56.5 2.2 0.2
X11. a leA r. ~t iiisier!sih ru~n Red Iron Oxide 1 50 1 6.0 2.0 0.4

ornorut~f's~~ober& sib he .Zinc Chromate 2 78.1 466 21.0 0.5
different p.,irt '.Nsicnli% it i0.055 ite%. -Alkyd (ROHCA) 3 77.8 44,0 0.3 18
At site 'No. 4. lievs%:%r. .,( ~If end of Alkyd Enamel (AE) 4 6.5 160 3 4 Nil
six Near%, the li'ol~o.1111 rn ,' stp-1n10 5 46.8 22.0 19 025
)nl% %ilere judgedi -i .1 in gooxd condi- 6 87.7 61.0 51.0 4.8

lion. the red lead-linseed oil primer 7 590 16 0 2
panel% and the panets top coated w~ith II

t~e lk~denaml t~cr he rd led- Site I --Ottawa. Site 2--Saskatoon, Site "t -Montreal. Site 4--Halifax.
linseed oil and red lead-s in'.l primers Site 5-Y'ork Redoubt. Site 6 --Norman Welis. Site 7 --Rockv P_,nt

The condit:on -ith regard ito rusting
tit panels- remaining after eight and
ten %eair% oft exposure hasl seecn re- SIMOS RENTENTION RANKING OF TEST SITES-V
corded in Table XII F rom thi% tj ________________________________________________
illation it is ween that. after eight

%ear% oit exposmre at the Halifax site. Sie5Years tcr Gloss

no pancl% itl primcrs olnl% remnain B% Glossý 40t Uniaedto al Uelow

the cnd of eight ecar%, it i% also oh-Gls 40Uis 1 rt

,crs.ed that red - lead primeir v-a .! Norman Wo~hs (6i 891 2 3 5
:r-lxloa cmk10 i 2ta Sa'katoon (2' 70183
erdet isj cmptcsatOtaw. 3 Montreal (3I 5Q2 9 3 3

4Montreasl and ) ork Redoubt near 4 York Redoubt (5) 3410 2 1 3

,xHailifax \11 ot the other primcr% RoCky Poin(t (7) /2 %6 1
imr3d r Ottawa (1) 266 1

.5roe Ln-irasper- Hah~ax (4) 1 210 8 1
torrnisnct: at thc~c and the iremaining I___________________________________________



sites. The panel% top coated with tile
alksd -namel %%ere in excellent cond1 -
lion at all of the sites excep, Halifax
hs the end of eight Nears. By this
time. the red-lead panels with the
enamel top coat were showing signs
of serious failure. At the end of ten
Ncars. rusting wsas in esidence in vars-
ing degree%, on all ol the panels as
shown in Table XII.

The primers ot red lead-linseed oil
and the red lead-vin%l with the wash
primer and a top coat of grey alkvd
enamel gase best performance. (see

tigures I and 2). These to paint
sNsi nis provided good protection
against corrosion for a number of
sears at the Halifax site after the
other paints under test had failed.
There %&as little to choose between the
other paint sstems exposed at the

., other sites. This is indicated in Figures
). .. &iiJ 5. All of t.Uici, gave a good
performance for about eight years.

FIGURE 5. Exposed panels of red oaide-zinc chromate in alkyd after four years at site 4 (In the figures A indicates top coat-d
and 10 years at others, panels: B indicates primer.)

NROF YEARS FOR CHALKING TO APPEAR-VI The change in gloss of those panels

NUMBER OF__YEARS__FOR _CHALKIN __TO _APPEAR _ haling a high initial gloss is attribu-

PA r'NT Site tadle to the particular site conditions
1 2 3 4 5 6 7 rather than to the paint system. The

RLL 1(5)* 1(2) 1(2) 1(5) i(5) 2(1) 1(5) C::assa site had the most severe at-

WP RLV 2(1) 3(2) 6(1) --4(0) 6(1) 5(1) 2(1) mosphere of all the sites (excluding
ROA 6(0) 4(1) 6(0) 0. 4(2) 5(0) 5(0) Ilalitax) from the point of view of

ROHCA 3(1) 3(0) 3(1) '40) 4Q1) 5(1) 3(0) chalking. The Norman Wells and
ROC ". 3(1) 3(1) 4(1) 4(0) 640' 5(0) 5(0) Saskatoon sites %ere the mildest in
RLL AE 2(5) 2(0) 3(2) 4(3) 3(3) 5(2) 2(l) this regard.
WP RLV AE 2(5) 2(1) 3(2) 4(3) 312) 5(2) 2(1) The Ottawa site %%as also the most I
ROA AE 2(5) 2(Q) 3(2) 402) 4(2) 5(2) 2(0) ,ere for chalking of the grey alk~d

ROHCA AE 2(5) 2(1) 3(2) 4(3) 4(2) 5(2) 2(1) ener e rech l e grey ntopdROCAAE 2( 2(1) 3(2) 4 4(3) 5(2) 2(1)primer not top
Total 25(33) 24012) .0 (52 3(21) 47(13) 26(12) coated showed a high degree of

chalking after one sear of exposure at _31
"The degree of chalking is shown in brackets according to the r..merical all of the sites except Norman Wells

values given in the following scale: no change 0. trace 1, stight a2. medium 5. very mar,,ed 10. and Saskatoon. Of all of the primers.
the rcd iron oxide - alkyd prinmter

,,hosoed the highest resistance to chalk-
SUMMATION OF CHALKING RATINGS--VII ing.

PAINT Site
1 2 3 4 5 6 7 A CKNOWIF IX(;FMFNT

RLL 25 25 27 33 28 7 2 3 The author wish" to thank B. F.

WP RLV 3 4 1 0 1 1 4 Stafford and R. C Sectle for prepar-

ROA 0 1 3 0 2 0 0 Ing the tet panel%.and John Wood
ROCA 1 1 2 0 0 0 0 lor a,%sesing the performance of the
ROHCA 4 3 5 0 1 1 3 different cotings. Thi% paper is a
RL L AE 11 9 7 3 9 2 9 contribution from the Division of
Wr PLV AE 11 9 7 3 10 2 9 Building Research. Natiomal Reeiirch
ROA AE 11 9 7 2 7 2 9 Council. Canada. and is published
ROCA AE 11 9 7 2 8 2 9 with the approval of the Director ofROHCA AE 11 6 7 3 4 2 9 the [tPisson.

Total 88 76 70 46 70 19 75

58" 24" 94V

I I iAm F I ut~udovw fip~,4uzie
"Tne totals shown are based on five years of exposure at all of the Sites siri , O tih 'Etmial Rrsarch Cowi•-
except numoers 4. 6 and 7. For comparison purposes, values at these ,,1 (hrrfPmlrF 1IR (jadda 1,"0 12.
sites have been converted from four to five years. V, %for')? /Q•A , 44 %RC .(193.



TABLE VIII TABLE IX

RANKING DERIVED FROM TABLE VII RANKING BASED ON FIRST
APPEARANCE OF CHALKING

(Excluding Site 4) (Excluding Site 4)

Total of ail Ratings, Total

Rank Site 5-year basis Rank Site Years Rat ins;

1 (Best)* Norman Wells (6) 24 1 (Be, " Norman Wells (0) 52 13
2 York Redoubt (5) 70 2 York Redniubt (5, 39 21
3 Montreal (3) 70 3 Montreal (3) 35 15
4 Saskatoon (2) 76 4 Rocky Point (7) 28 12
5 Ottawa (1) 88 5 Saskatoon (2) 24 12
6 Rocky Point (7) 94 6 Ottawa (1) 25 33

"Lowest rate of chalking. Lowest rate of chalking

Occurrence of Rust After Six Years' Exposure-XI

Paint Site Observation

RLL 4 Dense rust due to the paint having eroded
away.

ROA 1 A few rust blisters
3 A few rust blisters.
5 A few rust blisters.

ivCA 7 Sihht rust stain.
ROHCA 5 A few rust spots.
WP RLV AE 1 22-!n. blister patches with rust.

4 Mared rust blister around edges and a
few in the m;ddlP

ROA AE 5 A few small blisters.
RLL AE 4 A few =9 rust spots

NOTE. All site 4 paneis not ncluded in this table had been remo.ed at
the end of 4 years. All panels from other sites not included in this
table did not show any rusting.

TABLE X
DEVELOPMENT OF RUSTING AT SITE NO. 4

PAINT LENGTH ()F EXPOSURE
I ýear 2 •ears 3 yraws 4 ears

RLL None None Njr'e N ine
,'P RLV None Feyh rust spots FeC ruQ sp-Ats L.r~ e b;,sters

"in ine panel on ne pane , i. ' jr 9.1.!e ,arý-

ROA .'e unm dense De-se =8 9 fle=e -8 Me,..m de
-G blsters rust nidIel r !.s V Sters -8 ri.st neŽd•. F'

*.th p:ttnr
RCCA fe ew ,ery Fe* ery srna Feh . Fee. z-:

smal! ,ist nodoles r,,st noeu•!es hi:, ! h ster S rl,•st n-1' ,!•

RCHCA '.-,edum dense Yed-um-dense Fe* =Q Mediurn den•wei:~~4 r.•O I '9 r"O•, n r,,•,ie r t b t "er• = r;,,st h:.stpfs

Sr. st rn:duIes

RL L AE F,.A Q t i sters Very few ru;f nrd".ies Fe* ,rnail r. .; -
WP RLV AE N ine Nerve N Ninre
ROCA AE Fe,% bl,s!efs Dense er, %mailt e'l.m :.' e. : S

r.ýst-ut es t,• dueri es .

R, t-A AF Nnet r. Rdle nA % DReH ,er, A nal! Fe,,, =9Ae A

65 " st tt S'•er,
ROHCA AE ;,-e Fe* smahi [',e -se = 6 8 F'- =

r-st r,'-Ouies ',•t :t r.•:t• •~ ,

Pa-t-' f .• !,e Dal-its AP RL'v. ROIA 14-'t-A R,ýH,."7A R:2A AE R-XA A;- P,": - --A A;

Aefe ' le . ,e at t!'e ePd 21 !-jur ,ears The pfc,ý.sej AS[I t, ster rat ,lz$ s•ste-i .4s



OCCURRENCE OF RUST AFTER Tricresyl phosphate 1.54

8 AND 10 YEAR'F' EXPOSURE - XII Tolue~ne etn 30,41

Grcyuod cr al

Exposure Pigment 2 2 ;A
Pr~mer Site 8 years 10 years Nonvolatile Veilicie !&.49

___________________________ c4ent 60 %

7ýE0 LEAD IN I Completely rusted No panels left Nonvolatile Matter
.lNSEL~D OIL (RILL) 2 No rusting No rusting

3 Cornplete ly rusted No panels left Pigmernt 57 90
4 No panels left No panels left Nonvolattie vehicle, 42 09

5 Completely rusted No panels leftPimnCopstn
6 Little or no rusting Slight edge rustPimnCopirn
7 No rusting Medium rust at edges Red Lead. 980- grade 100 00

WASH PRIMER I Slight rust at edge Medium rust at edges
(WP) 2 No rusting No rusting
RED LEAD IN 3 No rusting Slight rust at edges WahPme(W)
VINYL IRLV) 4 Nu panels left No panels left Ws rmr(P

5 Slight rust it edges Marked rust at edges NRP No. 12 oy oi_.ls.&
6 No ru-sting No rulng -- __

7 No rusting Yediumn rusting edges Part A
Vinyl Resin -

RED IRON OXIDE I Medium ruling MediUmn rusting Vinylitp XYHL 8 98
AND ALKYD 2 Trace Trace 14iic Chromate
lROA) 3 Medium rusting Medium rusting . rera 2259 8 65

4 No l~.esIEft NO panels left Magnesium Sih-cate
5 Medium rust ing Medium rusting Asbestine 3X 128
6 No rusting No rusting L. 3rrpblack 009
7 No rusting -top side Medium rusting nBto!20 04

RED IRON OXIDE I No rusting Slight rusting edge Ethanol 60 93
(HIGH) No rusting No rusting p -'

ZICCHOAT ~ 3 No rusting Medium rusting P~gment 10033
ALKYD lROHCAk 4 Nc' panels left No panels left No~nvolatile Vehicle 8 98

5 No rusting Medium rusting Solvent 80 98
6 Norusting Trace on) edge
7 Trace on back Marked rusting Nonvolatile Matter

RED IRON OXIDE i Medium rusting Marked rusting Pligment 52 78
__ ;NC CHROMATE - 2 No rusting No rusting Nonvolatile ~ericie 47 2!

ALK'YD (ROCAý 3 Trace Marked rusting PgetCmeuir
a No panels left No panels left Pigment- Come- -o

5 No rusting Marked rusting Zinc Chiromate 89626
6 Nc- rusting Trace Magnesium Silic,te 12.77
7 No rusting Marked ruistinlg Lampb!3ck 0 95

Pan IS
Phospho'ric Ac_-d. 8~'ý` 18 06
Ethanol 6580

FORMULATIONS FOR THE Red Lead in Linseed Oil Aater 1

PRIMERS AND ENAMEL Priming Paint (RLL)
(SERIES 1) NRP No. 5 % by weight

edrnOieRe,ý Lead, 981% grade 4o7 Red Iron Oxide (high)
Zinc Chocmate 'stest ne IX.3 Zn hrmt

Alkyd Prim ng Paint (ROCA) DarneosSO Alkyd Priming Paint (ROHCA)
'CPýa.le i. 6 NRP No. 34 % by weight

NRP No. 49 '.by *eight 4im'." -tearaie '0 ____ -

ReA1 ir>'- Ox d,ý ne o. ra* 1.501 Re jrý n0 e
Map'ccl 420 1 1 7 -

-- T 1%~1 Naneýnc3 t ~ a'v~ 1
j: X ' ~~ej ~ 0 ~Q:'

- ;e- a re

Manines Q' ".

~~~ t a , 4 Rer' -,

Nonvolatile Matter %'-'0a t

Pliiment Composition..- -

P -.

~~4 ~ ~28
Nornoastie Matter 11- Nonvolatile Matter

P ~@"%-!-e~-*62:
a eehe7'~ Red Leadl'Vr>,

pliment Composition Pr-r!71i Pd"'t (RL'1 imetCmoli~o
~'~ NRP No Ii % by Wei~t ~

_~~ fr -i~



Grey Aikyd Enamel (AE) Red Iron Oxide-
Alkyd Priming Paint (ROA)

NRP No. 35 % by *eight NRP No. 48 % by weight
T _O-,,rutl -T _ Red I1ron Oxide --
Titar;ox RANC 10.06 Mapicu 420 29.87Iron Oxide, b-;wn -Magnesium Silicate -

Mapico 418 0.15 Asbestine 3X 14.93
L3Mpblack 0.15 Diatomaceous SiO. -
Alkyd Resin Solutior -Celite 110 4.97
Glyptal G2475 69.45 Alkyd Resin Solution-
Mineral Spirits 18.1] Duraplex C-57 (85%) 21.1624% Lead IN13pliienate 1.66 Mineral Spirits 29.04
6% Cobalt Naplithenate 0.07 24% Lead Naphthenate 0.626% M"anganese Naphthenate 0.33 6%" Cobalt Naphthenate 0.12

Gronura on bail mnf,/ Anti-Skinning Agent 0.04
Pigment 158 Ground on ba/I mill
Nor.,olatile Vehicle 42.541 Pigment 49.79
Solvent 46.86 Nonvolatile Vehicle 17.98

NnoailMatrSolvent 32.21
Nonilatie MaterNonvolatile Matter

Pigment 1-9.92 Pimn734
Nonvlatle ehice 8-08 Nonvolatile Vehicle 26.53Pigment Composition Pigment Composition

Tiro" xd 97.03 Iron Oxide 60.00IrnOie1.45 Magnesium Silicate 30.00Lampblack 1.45 Diatomaceous SiO. 10.00


