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COMPORTEMENT DES PEINTURES D'IMPRESSION POUR
L’ACIER EXPOSEES AUX ELEMENTS EN DIVERSES REGIONS
DU CANADA

SOMMAIRE

Cinqg genres de peintures d'impression et un enduit antirouille (wash
primer) ont été appliqués sur des panneaux d’acier en vue d'observer
leur comportement dans différentes conditions climatiques. Les
panneaux ainsi enduits ont été exposés jusqu’a 10 ans de suite aux
éléments dans les stations en plein air que la Division des recherches
en batiment posséde dans les diverses régions du Canada. Six panneaux
ont été préparés pour chaque station d'essai, trois de ces panneaux
étant recouverts d’un émail gris a base de résinc alkyde. Les panneaux
ont été enlevés a intervalles réguliers pour étre examinés en laboratoire.
On a vérifié leur aspect général, la quantité de saletés accumulées et Ie
degré de lustre, de poudrage, de rouille et de cloquage. Le rapport
décrit le comportement des différents types de peintures ainsi que la
préparation des panneaux et la formulation des peintures employées.




How steel primer paints performed
at exposure points across Canada

By JOHN HARRIS

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

® Serious damage to steel results
from atmospheric corrosion, particu-
larly in coastal and industrial areas.
To reduce this loss of metal, large
quantities of paint are applied annu-
ally to steel used for various purposes
by the construction indusiry. Prob-
lems encountered on occasion have
resulted in failure of the coating. The
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 were planned,
the evaluation of paini systems for
the protection of steel reczived first
consideration.

Priming or shop-coats of paints on
steel play an important role in the
ultimate performance of the paint
system. In addition to providing a
good surface for the top coat. they
protect the cleaned steel from rust-
ing. until subsequent top coats can be
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 under different at-
mospheric conditions.

To assist in this work. the outdoor
test sites ot the Division of Building
Research were used'. These sites,
at vanous locations across Canada,
provided a wide range of climatic
conditions. Two of the sites. Halifax
and Montreal. are roof sites and the
others at Ottawa. Saskatoon. Norman
Wells, NNW.T.. York Redoubt (near
Halifax) and Rocky Point. B.C.. are
well-exposed land areas. The Halifax
roof site provided the most severe ex-
posure. and deterioration of the ma-
terials set out here was extremely
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FIGURE 1. Condiiion; of exposed ponels of red lead-linseed oil otter 8 years at site 4 and
'7 years at the other sites. (A-top coated B-primer,)
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FIGURE 2 Condition of exposed panels of red leod-vinyl and wath primer after § yeors at _ o .
tite 4 anc: 10 yeors ot other sites. rapid. This is because of the influenc-
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TABLE | DATE OF EXPOSURE
PAINTS USED FOR EXPOSURE PANELS AT S'TES — Il
Type Formula Code No. Site Nc. Date of Exposure
Red Lead — L'insecd Cil NRP 5 RLL l—Ottawa 23 June 1953
Red Lead — Vinyl NRP 11 RLV 2—Saskatoon 11 August 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 5 Vork Redoubt 1 Julv 1953
Alkyd Ename! — Grey NRP 35 AE 7 Rocky Point 8 June 1954
Wash Primer ~ NRP 12 wp 6—Norman Wells 9 September 1953
TABLE 1l
FILM THICKNESSES OF PAINT COATINGS (Mils)

1st Coat 2nd Coat 1st & 2nd Coats 3rd Coat 1,2 & 3 Coats 4th Coat [1,2,3 &4 Coats

PAINT PAINT TOTAL PAINT TOTAL PAINT TOTAL
THICKNESS | THITKNESS | THICKNESD | TIIICKNESS | THICKNESS | THICKNESS | TH'CKNESS
RLL — RLL — 3.2 —_ _ _—
RLL — RLL — 3.2 AE 0.8 4.0
WP 0.1 RLV — _— RLV —_— 38
WP 0.1 RLV —_ — RLV — 3.8 AE 1.1 4.9
ROA — ROA -— 1.0 - —_ -
ROA —_— ROA — 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 chimney on the roof, which
gove this site the highest level of SO.
and large quantities of scot.

Five priming paints and a wash
primer were selected for testing. They
included a red lead and linseed oil, a
red leat and vinyl, a red iron-oxide
and alkyva. two variations of red iron-
oxide and zinc Jhromate with alkvd
and a zinc chromate. viny!-phosphoric
acid type of wash primer. A grey
akvd enamel was used as a top coat.
The formulations for the primers and
the enamel are included in Appendin
A. The pants are shown in Table 1
with the ¢ode used tor their identtica-
tion.

The panels were made trom cold-
rolled. SAE 1010 steel of 20-gauge
stock cut to a4 6xY-in. size. They were
first cleaned by solvent and rags and
then scrubbed with a brush. soap and
warm water to remove ol and dirt
Atter ninming and dryving. the panels
were then vapor degreased and trear-
ed with o metal conditoner snd rust
remover of the phosphoric acid type
stmular 1o CGSB specitication 31-GP-
107 Six panels were coated with each
ot the priming paunts  Subsequentiy,
three of the siv primed pancls were
top coated with the grey alksd enamel

The paints were apphied by dipping
The primung paints were apphed n
o coats, ewept ROHCA which was
vsed voone coat. Because of ditter-

ences in application properties of the
primers, different  thicknesses were
obtained. The vinyl priming paint
(RLV) was appiied over a thin base
coat of wash primer. The grey alkyd
enamel was applied to a film thickness
of abot 1.0 mu. The dry tilm thick-
ness of the various coatings is re-
corded in Table II.

A uniform thickness of film was
obtained between panels with the same
coating. The edges of the panels were
protected by dipping them into the
same paint as that used for the final
coat on the panel surface. The vari-
ous coatings were 1dentified through
the code letters shown in Table L
Prior to couating, these letters were

FIGURE 3 The condition of ponels of red ox.de oilyd ofter tour years ot 1'e 4 and 10

yeors ¢t the other nites




RECORD OF GLOSS ON

WASHED PANELS—IV

PAINT Site No.”
1
Red Lead 1 12
in Linseed Qil 2 34
(RLL) 3 41
4 Nil
5 1.1
6 34
7 2.5
Wash Primer (WP) 1 11.7
Red Lead 2 115
in Vinyl (RLV) 3 11.1
4 —
5 13.2
6 10.3
7 173
Red Lead in 1 418
Linseed Qil (RLL) 2 81.3
Alkyd Ename! {AE) 3 76.9
i 1.0
5 423
6 858
7 59.7
Wash Primer (WP) 1 45.2
Red Lead in Viny! (RLV) 2 779
Alkyd Enamel (AE) 3 176
4 85
5 436
6 85.3
7 55.6
Red Iron Oxide 1 38.1
- Alkyd (ROA) 2 59.7
Aikyd Enamel {AE) 3 62.7
4 51
5 383
6 704
7 506

Gloss Units
Length of Exposure (years)
2 3 4 5
2.0 20 0.2
25 1.5 0.2
30 0.1 0.2
Nil 14 0.2
Nil 1.5 0.2
2.0 15 —
13 0.2% — l
4.0 20 07
200 50 0.9
16.0 0.3 08
220 16.5 08
220 83 0.8
140 1i.6 —
5.2 1.0 —
4.0 20 05
46.4 210 0.5
450 24 1.6
17.0 37 0.6
220 15 0.2
64.0 420 — 3.0
16 0.2 —
50 30 04
56.7 19.0 05
43.0 28 20
15.0 33 05
250 16 0.2
57.0 39.0 - 31
6.6 02 —

21.0 1.5 0.2
52.0 35.0 — 34
22 0.2 —

stamped on all pancls. together with
the site number and replication num-
her.

The coated panels were aged 'n the
laboratory under standard conditions
of 73F and SO - $% RH for a
mintmum of two weeks. Preparation
of the panels was completed by June
1953, and the panels were set out at
all of the sites except at Rocky Point,
B.C . duning that summer. The Rocky
Foint site did not become available
until June 1954  For exposure. the
pancls were mounted at an angle of
45 Jog to the horizontal facing south
The exposurc Jates for the various
stes are given i Table [IL

All of the pancis aere removed
from their respective exposure racks
at approumately yearly intervals for

the farst four vears and returned to
the paint rescarch faboratory of DBR
for ¢cxamination. After the first four
vears of exposure. c¢xamunation at
two-year antervals was begun.  The
panels were examined for general ap-
pearance. amount of dirt collection
and degiee of gloss. chalking. rusting
and blistering.

Gloss. (Gloss was mceasured by
means of a glossmicter on one of the
panels (No ¥ of cach ~eth after it
had been washed ugiiiv to remove
dirt and Inose chith Onginal gloss
readings were not taken but can be
assumed 1o be hetwien RS and 90
gioss units except for the red wron
oude-alkvd (ROA) the red iron-
oude. zinc chromate-alkvd (ROCA),
and the red iron-oxide thigh). 2inc

chromate-alkyd (ROHCA), as these
paints were without appreciable gloss
at the start. The gloss values are re-
corded in Tabie IV. Gloss values for
most of the cthe. junels are not re-
ported after | :.r  ovs as by this
time no appreciane gioss rerrained.
The panels at site No. 6 were exposed
with the faces down during the fourth
year, and consequently there are no
observations reported for this site for
that period. Subsequent gloss read-
ings on these pancls must be inter-
preted accordingly.

Ruting of Sites from Gloss Results—
The residual gloss at the end of each
interval for panels top coated with
cnamel was used to classify the test
sites in order of severity in respect of
loss of gloss. The gloss readings o
each site of all the top-coated panels
as shown in Table IV were added
together. Four-year totals were used
in obtaining a severity rating for all
of the sites except Norman Wells and
Rocky Point. For these two sites.
readings of the first three years only
were used. The sites were then ar-
ranged in the order of highest to lov-
est summated gloss values. This rank-
ing is shown in Table V, which also
includes the exposure time required
for the gloss to drop below 40 units
and below 10 units.

Chalking. The panels were exam-
ined for chatking and the number of
vears was recorded that were required
for the first signs of chalking to ap-
pear. A numerical system was used
to rate the degree of chalking. A
value of 10 represented verv marked
chalking. whereas a value of 0 indi-
cated that no change had taken place.
Intermediate values were assigned of
1. 2 and 5, respectively, for a trace,
shight or medium chatking. The first
appearance of chalking and the de-
gree of chalking of the different
primers, with and without a top coat,
at cach of the sites are shown in
Table VI

The vears of exposure required for
the first signs of chalking and the de-
gree at that time for all the paints at
each site were added up separatehh.
The site for which the sum of the
vears was lowest provided the atmos-
phenic conditons for the meost rapid
rate of chalking. Alw. 1t would he
cxpected that that site would show the
highest value for the sum of the rat-
ings of degree of challung for all the
paints. The sums of the chalking rat-
ings for the entire exposure pertod at
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cach site are given in Table * iI. The
ranking of the test sites is with respect
10 their rate of chalking as shown in
Table VII.

From these tabulations it is ob-
served that, with respect to chalking.
the atmospheric conditions at Nerman
Wells are comparatively mild to those
at Ottawa and Rocky Point. Because
of the special conditions at Halifax
(as mentioned previously). this site has
not been included in Table VIII. The
ranking of the sites based on the first
appearance of chalkirg is given in
Table IX.

The panels were also examined for
the appearance of rust. Site No. 4
Halifax again provided the most sev-
ere environment with respect to the
development of rust. Because the at-
mospherc whiere the specimens were
located on the roof at this site was
~0 aggressive. the manner in which
rusting developed s shown separately
in Table No. X.

Rusting was evident on six of the
ten sets of exposed panels by the end
of one vear. Most of the panels that
had been primed only were removd
pecitise of complete fuilure by the end
of four yvears. The exceptions to this
were the primed panels of red lead—
linseed oil and the two primers, red
lead-linseed and red lead-viny!, that
were top coated with the alkvd enamel.

There was little developn.ent of
rusting and blistering with any of the
patnts at any of the other sites du.ing
this interval uanl chout th e sixth vear.
By this time. o ‘ndicated in Table
XL a few .t blisters shght ruting
or no rusting was obsenved with the
ditferent panit wvstems at f.ose ites.
At ste No. 4, ewevers at the end of
sivovears. the foliowing ot panels
only were judgea <i 1o good condi-
uon: the red lead-hinseed ol primer
paneis and the panels top coated with
the alhvd enamel over the red lead-
linseed o1l and red lead-vinyvl primers.

The condition wath regard to rusting
ot panels remaning after cight and
ten vears of exposure has heen re-
corded 1in Table XIT From this tab-
ulation it i seen that. after cight
vears of exposure at the Hahfax site.
ne pancly of primers only reman By
the cnd of eight vears it o also ob-
served  that red - lead prnimer was
croded away completehy at Ottawa,
Moentreal and York  Redoubt  near
Halitax AL of the other primers
gare a consderablv improved  per-
tormance ot these and the remaming

FIGURE 4. Condition of exposed panels of red oxide-high zinc chromate atkyd ofter the same

period as those in Fig. 3.

RECORD OF GLOSS ON WASHED PANELS—IV (continued)

PAINT Site No.”

Red Iron Oxide
- Zinc Chromate
- Alkyd (ROCA)
Alkyd Enamel (AE)

SN bW

Red lron Oxide
- Zinc Chromate
- Alkyd (ROHCA)
Alkyd Ename! (AE)

NN B RO —

1

50.8
67.5
71t

7.1
451
170
56.5

501
78.1
778

6.5
46.8
87.1
59.0

Gloss Units

Lengths of Exposure (years)
2 3 4 5

50 50 04
489 19.0 0.5
380 24 1.7

13.0 0.6 0.7

25.0 1.5 0.2

36.0 480 — 40
22 0.2 -—

6.0 20 0.4
46.6 210 0.5
440 03 18

16.0 34 Nil

220 19 02

61.0 510 — 48
16 02 -

*Site 1 --Ottawa. Site 2-—Saskatoon, Site ? —Montreal. Site 4-—Halhfax.
Site 5—York Redoubt. Site 6 —-Norman Welis. Site 7 --Rocky Point

6'.0SS RENTENTION RANKING OF TEST SITES—V

Pani Site

NOT ¢! Notmanr Welis (6}

2 Saskatoon {7}

3 Montrea! {3:

4 York Redoubt (5)
5 Rocky Point (7}
& Ottawa (1}

7 Hali‘ax {4)

Years tor Gloss

Summated to fall below
Gloss 40 Units 10 Units
8912 3 5
7018 3 4
5929 3 3
3402 1 3
2% 6 i .
266 1 i 1.
1208 1 1




FIGURE 5. Exposed panels of red oxide-zinc chromate in aolkyd after four years at site 4

and 10 years af others.

NUMBER OF YEARS FOR CHALKING TO APPEAR—VI

PA NT Site
] 2 3 4 5 6 7

RLL 1(5)* 12) 12) 15 1(5) 2(1) 1{5)
WP RLV 21) 3(2) 6(1) ~40) &1 51 21
ROA 60) A1) -6(0) 60 4:2) -5(0) -5(0)
ROHCA 3 i 3 ~4(0) a1 5(1) 3
ROC* i 3 4l -40) B0 -5(0) 5(0)
RLL AE 2(5) 2(h 32 43) 33 52) 21
WP RLV AE 2(5) 21 32) 4(3) 3i2) 52) 20
ROA AE 2(5) 20 2 42) 42) 52) 201
ROHCA AE 2(5) 21) 3(2) 43) 42) 5(2) 21
ROCA AE 2(5) 2N 32 Liva 43) 52) 2

Total 2533 24(12) K5 3921 47(13) 26(12)

*The degree of chalkin

values given 1n the following scale: no change

2. medium

1s shown in brackets according to the numerical

5. very marxed

10.

0. trace

SUMMATION OF CHALKING RATINGS—VIl

1, shght

PAINT

RLL

WP RLV
ROA

ROCA
ROHCA
RLL AE
WF |eLVv AE
ROA AE
ROCA AE
ROHCA AE

Total

~>
—

om o O W

11
I
11
1
1

N
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~4
(=]

Sed S TN N SN Y RO D e Y [9%)

~J
o

Site
4

~o
o

—
8 MO N W s OB — OO

~4
o

6 7
7 3
1 4
0 0
0 0
] 3
2 9
2 9
2 9
2 9
2 9
19 75
2‘0 9‘.

*Toe totals shown are based on five years of exposure at ali of the sites
except numbders 4. 6 and 7. For comparison purposes. values at these
sites have been converted from four to five years.

sites. The panels top coated with the
alkvd znamel were in excellent condi-
tion at all of the sites excep' Halifax
by the end of eight vears. By this
time. the red-lead panels with the
enamel top coat were showing signs
of serious failure. At the end of ten
years, rusting was in evidence in vary-
ing degrees on all of the panels as
shown in Table XII

The primers of red lead-linsced oil
and the red lead-vinyvi with the wash
primer and a top coat of grey alkvd
cnamel giave best performance, (see
Figures 1 and 2). These two paint
sssiems provided  good  protection
against corrosion for a number of
vears at the Halifax site after the
other paints under test had failed.
There was little to choose between the
other paint systems exposed at the
other sites. This is indicated in Figures
o4 and 50 All of tuenr gave a good
performance for about eight years.
(In the figures A indicates top coat-d
nancls; B indicates primer.)

The change in gloss of those panels
having a high initial gloss is attribu-
table to the particular site conditions
rather than to the paint system. The
Citawa site had the most severe at-
mosphere of all the sites (excluding
Halirax) from the point of view of
chalking. The Morman Wells and
Saskatoon sites were the mildest in
this regard.

The Cttawa site was alvo the most
severe for chalking of the grev alkyd
enamel. The red-'ead primer not top
coated showed a high degree of
chalking after one yvear of exposure at
all of the sites except Norman Wells
and Saskatoon. Of all of the primers,
the red iron oxide - alkyd primer
showed the highest resistance to chalk-
ing.
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TABLE IX

RANKING BASED ON FIRST
APPEARANCE OF CHALKING

{Excluding Site 4)

TABLE viil
RANKING DERIVED FROM TABLE Vil

(Exctuding Site 4)

Total of ait Ratings, Total
Rank Site 5-year basis __Rank Site Years Ratings
1 (Best)* Ncrman Weils (6) 24 1 (Be: ** Norman Wells () 52 13
2 York Redoubt (5) 70 2 York Rec ubt (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 bhicters.
5 A few rust bhisters.
RUCA 7 Shght rust stain.
ROHCA 5 A few rust spots.
WP RLV AE 1 212-tn. bhister patches with rust.
v 4 Marted rust biister around edges and a
few 1n the m:ddle
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 inciuded 1n this
table aid not show any rusting.

-

rLst noaduies

7.8t Toigters

i
DEVELOPMENT OF RUSTING AT SITE NO. 4
R . .
3 PAINT LENGTH OF EXPOSURE
’ 1 yvear 2 years 3 yeams 4 years
§ RLL None None Nore None
WP RLV wane Few rust spots Fea rust spats Large bicters
B on one parel on oone pane! aroind edge and
3 at centre ¢ ne pare
ROA ‘el um dense De~se =89 Derve =8 Mad..m gense
=3 blisters rust noduies rust Bosters =8 rust nodu e
w-th p:tting
RCCA vory lew yery fFew ety smai! fFea =3 Fen =2
smati rust nodules rust rocules riust hiiglers rust nartlles
RCHCA ed:uim dense Med:um-dense Few =Q Medrum dense
TCPDSIOPIC =39 rust ndltes rust biisters =9 rust biosterg
r.st no>gules
RiLL AE Fea =G bisters very ‘ew rus! raduties . Few smaii rust «p-te
WP RLV AE None None None Nore
RCOA AE Foa =3 biglers Dense ery small Vet:m dense =8 Dorep =4
rist noadues .5t hristers Tt hoslerg
ROCA AE Wed. . m dense De~se .ery wmall Few =9 Dere =4
=3 bicters rust nodules r .t hiistery rist Bosterg
A ‘ew
o6 -ust b osters
RONCA AE None Fewn smail Cerce =68 Fon =6

r Rt b stars

Pareis far tre paints WP R{v. ROA RTCA RTOMTA

aere remoed at the end of fiur vears
ssed 0 ines tahulation

ROA AL RDCA AL
The proposed ASTW poster ratings syttem aas

ar:t RO=_A AR




OCCURRENCE OF RUST AFTER
8 AND 10 YEAR®' EXPOSURE — Xl

Exposure
Pr.mer Site 8 years 10 years

YED LEAD IN Compietely rusted No parels left
ANSEED OIL (RLL) No rustin No rusting

Completely rusted No panels left

No paneis left No panels left

Compietely rusted No panels left

Little or no rusting Shight edge rust

No rusting Medium rust at edges
WASH PRIMER Shght rust at edge Mediem rust at edges
(WP) No rusting No rusting
RED LEAD IN No rusting Shight rust at edges
VINYL (RLV) No panels left No panels left

Stight rust at edges Marked rust at edges

No rusting No ructing

No rusting Medium rusting edges
RED IRON OXIDE Medium ruzting Medum rusting
ARD ALKYD Trace Trace
‘ROA) Medium rusting Medium rusting

RED IRON OXIDE
(HIGH)

~ ZINC CHROMATE -
ALKYD (ROMCA)

RED 'RON COXIDE
— INC CHROMATE —

ALKYD (ROCA! Trace

NN B LINIes NN S WlO e NN B W SN B W R NN B~

FORMULATIONS FOR THE
PRIMERS AND ENAMEL
(SERIES 1)

Red iron Oxide
Zinc Chrcmate -
Alkyd Prim ng Paint (ROCA)

NRP No. 49 “e by weight

Red iren Quide

Map.co 420 e

Sy (Umeemate

imper a ¥2127 Bl

Jins Qe

AZDY D22 527

NMasnesgm S aggte

Actact e 3X oA

Ay Revn St

Torap e 87 BEY 0 A

A el Nparits ROV R

24 Lead Naphttenate AN

ST rat Naphtrerate 238

e N R .l TR
. PSS

P~ L1182

Nt at e sen e TR

Satemt JB A

Nomoistite Matter

P et Ts 22

oLt ate Lentie 2477

Pigment Composition

o Ty '4’43 3:‘ &0

I Trenmate RIARESe

A BT R

Va, e o S cate PRI

No paoels left
Medium rusting

No rusting

Ko rusting - -top side

No rusting
No rusting
No rusting
No panels left
No rusting
Narusting
Trace on back

Medium rusting
No rusting

No panels ieft

No panels left
Medium rasting
No rusting
Medium rusting

Slight rusting edge
No rusting
Medium rusting
No panels left
Med:um rusting
Trace on edge
Marked rusting

Marked rusting
No rusting

Marked rusting
No panels left

No rusting Marked rusting
No rusting Trace
No rusting Marked rusting

Red Lead in Linseed Qi
Primung Paint (RLL)

NRP No. § %% by woght
Red Lead 987, yrace 47 97
Mayres-um St ate
Astestne 3X - 33
Tnatomacecus S0
Dcaite © 6 49
Arumanum Stearale 28
cnseet Ot raw 1501
Lonepe (Ui [0 Ledy QR
‘eerg Sporty 13
24°0 Leat Naphtnerate Q33
=Y pa !l Naphtnenate NEW.)
Foa Manganese Naphthenate AR}
Fyment 5328
oL atie Sen e 2445
Soen N
Nonvolatile Matter
P mment 723"
Loate wen e 27T &5
Pigment Composition
et iead S8BT grge DA
Tty ey MmN s ate T4 AL
Latma e ST TG
Red Lead In Vil
Primng Paint (RLY?
NRP No 1) “ by we:ght
Ret (e3d S8 yrave 22

v~y Reon

L™ e W AGH i

Tricresyl phosphate 1.54

Methyl Isobuty! Ketone 30 41

Toluene 3041
Ground or da'!

Pigment 2258

Nonvolatile Vehcle 16.49

Sl ent [ VP

Nonvolatile Matter

Pigment 5790

Nonvolatiie vehicle 42 09

Pigment Compesition

Red Lead. 98°% grade 100 00

Wash Primer (WF)

NRP Ho. 12 ™ oy wargni

Part A

vinyl Resin -

Vinyhte XYHL 898

Zine Chromate -

‘mper:al 2259 865

Magnesium Sihizate

Asbestine 3X 128

Lampblack 009

n-Butang! 2004

Ethano! 60 93
G" (FEets BRSIANN ¢~ HERaE

Pigment 1003

Nonvglatile Vehicle 838

Solvent 80 98

Nonvolztile Matter

Pigment 52.7¢

Nonyolatile vehicie 47 2:

Pigment Compesition

Zin¢ Chromate 86 26

Magresium Silic ate 12.727

Lampblack 095

Part B

Phosphoric Acid, 833 1806

Ethanol 65 80

Water 12

Red tron Oxide (high) ——
Zinc Chromate -
Aikyd Priming Paint (ROHCA!

NRP Ne. )4 by weight
Req ron Quige

‘fapic. 387 2000
Jing (nremate

imoer.at Y087 15 O
Zonos wage

A0 N2 IEONN. &
Magnes. um SHoncate

Achest e IX “0

A, Reer St on

Shaptd wldes 70 3
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Grey Aikyd Enamel (AE)

Red lron Oxide-
Alkyd Priming Paint (ROA)

NRP No. 35 % by weight NRP No. 48 % by weight
Ti0,, rutile — Red !ron Oxide —
Titariox RANC 10.06 Mapicv 420 29.87
Iron Oxide, brown — Magnesium Silicate ——
Mapico 418 0.15 Asbestine 3X 14.93
Lampblack 0.15 Diatomaceous Si0. —
Aikyd Resin Sclutior — Celite 110 , 4.97
Glyptal G2475 69.45 Alkyd Resin Solution —
Mineral Spirits 18.1] Duraplex C-57 (85%) 21.16
24% Lead Mophthenale 1.66 Minerai Spirits 29.04
6% Cobalt Naphthenate 0.07 24% Lead Naphthenate 0.62
6% Manganese Naphthenate 0.33 6% Cobalt Naphthenate 0.12
Grouna on bail my!. Anti-Skinning Agent ‘ 0.04
- Ground on ball mill
Pigment 1C.58 .
Nor:.olatile Vehicle 42.54 Pigment A 49-39
Solvent 46.86 Nonvolatile Vehicle 17.08
_ Solvent 32.21
Nonvolatile Matter Nonvolatile Matter
Pigment 19.92 Pi
. . . ‘ gment 73.46
Nonvolatile Vehicie 80.08 Nonvolati'e Vehicle 26.53
Pigment Composition Pigment Composition
Ti(} 47.03 Iron Oxide 60.00
Iron Oxide 1.45 Magnesium Silicate 30.00
Lampblack 1.45 Diatomaceous Si0. 10.00
— w L
. S .
) X7, *w‘ ‘>




