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CONVERSION FACTORS

English to Metric System (SI) of Measurement

Quanity English unit Multiply by To get metric eguivalent

Length "inches (in)or(") 25.40 millimetres (mm)

.02540 metres (m)
feet (ft)eor(’') .3048 metres {(m)
miles (mi) 1.609 kilometres (km)

Arsa square inches (inz) 6.432 x 10'4 sguare metres (mz)
square feet {ft2) .09290 square metres .(m2)
acres 4047 hectares {ha)

Volume gallons (gal) 3,785 litres (1)
cubic feet (£t3) .02832 . cubic metres (m3)
cubic yards (yd3) . 7646 cubic metres (m3)

Velume/Time "

{Flow) cubic feet_per ‘
second (ft3/5) 28.317 litres per second {1/s)
gallons per ]
minute (gal/min) 06309 litres per seccnd (1/s)

Mass pounds (1b) +4536 kilegrams (kg}

Velocity miles per hour{mph} .4470 metres per second (m/sj
feet per second(fps) .3048 metres per second (m/s)

Acceleration feet per second .
aquared {ft/s<?) +3048 metres- per sacond
squared {m/52)

acceleration due tg
force of gravity{G) g, an? metres per second
squared {m/s52)

Weight pounds _per cubig
Density {in/£863) 156.02 kilograms per sublg
metre (kg/m<}
Farca pounds [1ba} 4.4449 newtons (i)
kipy {1000 lbs} 4448
_ hewtons (N)
Thermal British thermal
Energy init (BTW) 1055 joules {J)
Mechanical foot-pounds{ Ft-1b}) 1.356 joules {J)
Energy foot~kips (£t=k} ] 1356 joules {J)
Bending HMomant lnchepounds({ftsikal ~ ,1L10 thewtonwmetres {Nm}
or Targua fost-pounds(ft-lbs) 1.356 naewton-metras (Nm)
Prassura pounds per square |
inely (psi) 6895 pascals (Pa)
poundd par squarae
font (psE) 47.88 pascala {Pda)
Stress kipy pet uquaﬁet
it ineh square roo ‘ _
incensiiy e (ﬁsi /7) 1.,068a maga pascals Jiigtre (MPa /W)

pounds por aquara
inch aquara rook

ineh {pal /7n) 1,0958 kile pascals /MEtrz (KPa /i)
Plane Angle dagreas (°} 0.0Ll7s radiang {rad)
Temparature degrees EF = 32 o i degrees celsius (°C)
fahrenheit (F} 1.8

ChbPDF - www fastio.com S - e


http://www.fastio.com/

T
=

com



http://www.fastio.com/

ClibPDF -

TABLE OF CONTENTS

INTRODUCTION
CONCLUSIONS
IMPLEMENTATION
TEST RESULTS

Water-Based Paints Used Over Organic Zinc-
rich Primer

Complete Water-Based Systems
Water-based primers
Water-based top coats

Complete water-based systems - primer and
top coat

TRADEMARK REFERENCES
APPENDIX A
APPENDIX B

www . fastio.com

Page


http://www.fastio.com/

Wiy fastio.com

ihPDF

C


http://www.fastio.com/

ClibPDF -

TABLES

TABLE I

Water-based paints investigated as top coats
over organic zinc-rich primer

TABLE II

ASTM B117-73 Salt Spray (Fog) Test, water-
based top coats over organic zincfrich primer

TABLE III

ASTM D2247~-68 Coated metal specimens at 100%
relative humidity, water-based top coats over
organic zinc-rich primer

TABLE IV

Qutdoor exposure at Sacramento, California.
Water-based top coats over organic zinc-rich
primer : _

TABLE V

. ASTM D2247-68 Coated metal specimens at 100% -

relative humidity test evaluating blistering
of formula PWB 23 with Texanol added

TABLE VI

ASTM B117-73 Salt Spray (Fog) Testing of
various water-based primers

TABLE VII

ASTM B117-73 Salt Spray (Fog) Test showing
the effect various pigment and additive sub-~
stitutions have on formula PWB 35.

TABLE VIII
ASTM B117-73 Salt Spray (Fog)} Test showing

the effect various emulsion substitutions have
on formula PWB 35

i

www . fastio.com

Page

10

11

16

20

24

26


http://www.fastio.com/



http://www.fastio.com/

TABLES (Cont'd)

Page

TABLE IX | 30
Exposure tests on water-based primers at the
Golden Gate Bridge in San Francisco

TABLE. X | 31
Water-based paints investigated as top coats
over water-based primers '

TABLE XI _ 34

Complete water-based systems investigated

i1

ClibPDF - www .fastio.com


http://www.fastio.com/

ClibPD

/

WAV L[

SUO.Com



http://www.fastio.com/

ClibPDF -

FIGURES

Figure 1
Typical appearéncelof water-based top coats
applied over organic zinc-rich primer after
salt spray (fog) testing

Figure II

ASTM D2354-68 minimum film formation tempera-
ture of PWB 23 with Texanol addition

Figure III

Typical appearance of solvent-based alkyd
paint after salt spray (fog) testing

Figure IV
Typical appearance of various water-based

primers formulated according to manufacturers
recommendations after salt spray (fog) testing

Figure V

Typical appearance of various water-based
primers formulated according to manufacturers
recommendations after salt spray (fog) testing

Figure VI
Typical appearance of formula PWB 35 substitu-
ting various pigments after salt spray (fog)
testing

Figure VII
Typical appearance of formula PWB 35 substitu-

ting various emulsions after salt spray (fog)
testing ‘

Figure VIII

Test exposure site at the Goiden Gate Bridge
in San Francisco

jv

www . fastio.com

15

18

22

23

25

28

29


http://www.fastio.com/

ClibPDF



http://www.fastio.com/

FIGURES (Cont'd)

Page
Figure IX 33
Typical appearance of water-based top'coats
applied to unprimed steel after salt spray
(fog) testing '
Figure X ‘ 35

Typical appearance of complete water~based
system after salt spray (fog) testing

ClibPDF - www .fastio.com


http://www.fastio.com/

ClibPD

nw fastio.com



http://www.fastio.com/

ACKNOWLEDGMENTS

The investigators would Tike to thank the raw materials
suppliiers for their cooperation in providing technical
information and samples of materials used in this study.

Special acknowledgment should also be given to:

.Mr. Bill Chapman and Mr. Andrew Rogerson of the Transpor-
tation Laboratory who assisted with the laboratory and
field work in the project.

Mr. Bob Warren and Mr, Hale Sharret of the Golden Gate
Bridge Authority for their cooperation with test samples
located at the Golden Gate Bridge.

vi

ClibPDF - www .fastio.com


http://www.fastio.com/



http://www.fastio.com/

INTRODUCTION

The State of California has specified many different solvent-
based paint systems through the years for the protection of
steel used in highway structures. Typical pigments have been
red lead, basic lead silico chromate, zinc chromate, and zinc.
Typijcal vehicles have been alkyd, vinyl, chlorinated rubber
and phenoxy resins. In California, at the present time, four
types of paint systems are being used for routine painting or
repainting of highway structures,.

The first is an all vinyl, barrier type system used with good
success for over 25 years in coastal environments. The second
system consists of a phenoxy type organic zinc-rich primer,
vinyl wash intermediate coat and vinyl top coat. This paint
system has been specified for use in various exposures for
nearly 10 years with good success. The third system, used
only in spot blast ¢leaning and repainting operations, con-
sists of a phenoxy organic zinc-rich primer and vinyl wash
intermediate coat followed by an alkyd type finish paint.

This system has been successful in mild environments, although
some 1ifting problems of the old paint have been experienced
bécause of the active soltvents in the zinc primer., The fourth
system, used exclusively fTor painting toll bridges in the San
Francisco Bay area consists of a phenoxy type organic zinc-
rich primer, vinyl wash intermediate coat and chlorinated
rubber aluminum top coat. This system has been in use for
over seven years with good success. '

Although the paint systems currently specified have generally
performed well and caused few'application problems during the
years they have been in use, a number of developments indicated
that there was a need to investigate the use of water-based
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ments considered were:
1. The limited availability and increasing cost of solvents.

2. Safaty aspects of water as compared to solvents.

3. Lébor costs.

4, New regqulations and laws controlling the use of various
materials commonly used in manufacturing paint.

The original plan for this proaect was first to evaluate the
use of water-based coatings applied over an organic zinc-rich
primer, and then evaluate complete water-based systems, primers
and top coats. No consideration was given at that time to
limiting the quantity of solvent in the water-based coatings
nor was there any concern over the quantity of solvent in the
organic zinc=rich primer.

In June 1977, the California Air Resources Board proposed a
model rule to local air quality control districts that would
strictly 1imit the quantity of volatile organic material con-
tained in a coating applied to any structure. This rule, as
propdsed, would prohibit the use of the organic zinc-rich
primer and even some of the water-based paints that were being
manufactured because of high organic volatile content. At the
present time, most local air quality districts in California
have alfeady adopted the proposed rule, with a few minor
changes, and it became effective September 2, 1979, A few
exemptions for paints such as primers and industrial mainte-
nance finishes are permitted until September 2, 1982. A copy
of a typical rule for regulating solvents in architectural
coatings appears in Appendix A.
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A1l laboratory formulated water-based primers and most top
coats investigated in this project, with the exception of
those noted in Table X, comply with 1982 Caljfornia air
guality requirements. |

A description of the work covered in the report is outlined
as follows:

A, Water-based paints applied over organic zinc-rich primer

1. ASTM B117-73 Salt Spray (Fog) tests

2., ASTM B2247-68 100% Relative Humidity tests
3. Qutdoor exposure at Sacramento

4, Aluminum water-based top'coét development

- B, Primer and top coat water-based systems

1. . Water-based primers
a. ASTM B117-73 Salt Spray (Fog) tests
b. Formula variations
C. Qutdoor exposure tests at the Golden Gate
Bridge .
2. Water-based top coats
3. Complete water-based systems, primer and top coat.
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CONCLUSIONS °

Accelerated exposure tests indicate that some water-based
acrylic emulsion paints can be used successfully as a top
coat over a phenoxy organic zinc-rich primer. The use of
a vinyl wash intermediate coat between the zinc primer and
the top coat improved the performance of the water-based
top coat in most cases.

Similar accelerated tests made on complete wéter-based sys-
tems showed that some of the coatings evaluated performed

~equal to or better than an alkyd solvent-based system, when

the water~based top coats were applied over a water-based

primer which had shown good performance in all the acceler-
"ated tests.
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IMPLEMENTATION

Implementation of research on coatings usually begins on a

small-scale experimental basis to gain additional information.

Accordingly, the experimental aluminum pigmented water-based
finish paint, formula PWB 23 already has been used to topcoat
75,000-100,000 square feet of surface area on toll bridges in
the San Francisco Bay area. An improved version of the exper-
imental aluminum pigmented water-based {(formula PWB 94) has
been purchased for additional full-scale test application. A
small amount (100 gallons) of an experimental water-based
primey, formula PWB 35, based on Spencer Kellog Formula 031226~
50-1A also has been purchased for use as a primer under the
aluminum water-based paint. Two additional highway structures
at different locations in the state have been scheduled for
painting with the water-based primer, formuia PWB 35 and
aluminum finish paint, formula PWB 94. A highway structure,
in yet another Tocation in the state, has been scheduled to

be painted with formula PWB 31 and PWB 32 (Unfon Carbide LP=-
3743) primer and top coat systems.

Experience gained during the small-scale experimental imple-
mentation of the water-based coatings has revealed, for one
reason or another, variable coating performance. For this
reason, anyone contemplating trial batches of the systems
described in this report should contact Caltrans or the raw
material manufacturer for information on improvements made
and/or problems encountered.

Implementation will continue using various experimental water-
based systems to paint highway structures in the state. When
sufficient data have been obtained from laboratory tests and
full-scale field applications, specifications for the water-
based systems having satisfactory performance will be included
in Caltrans' Standard Specifications handbook.

www . fastio.com
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TEST RESULTS

Water-Based Paint Used Over An Organic Zinc~Rich Primer

To obtain an evaluation of the performance of the various
coatings in a reasonable period of time, it was necessary to
use accelerated test methods. ASTM B117-73, Salt Spray (Fog)
test, was used for much of this accelerated testing because

of its wide use in evaluating protective coatings. Other
tests used were ASTM D2247-68, coated metal specimens at 100%
relative humidity, and outdoor exposure on racks at the Golden
Gate Bridge in San Francisco and on the rooftop of the Trans-
portation Laboratory in Sacramento.

The performance of water-based paint when applied as a top
coat over California State Specification 8010-61J-36, organic
zinc=rich primer, was investigated. The zinc primer used in
the study is currently specified for use on some steel struc-
tures in California, and is a single package, phenoxy resin
vehicle, solvent-based, air dry coating. The compositional
formula of the primer is shown in Appendix B, The water-
hased top coats investigated used acrylic emulsion vehicles.
Some were supplied by paint manufacturers as proprietary
products. The majority were made in the Taboratory using
formuTlations recommended by the various raw material suppliers.

Table I 1ists the top coats that were investigated. The per-
formance of these top coats was evaluated by applying them to
steel test panels conforming to ASTM D609 Type 1-B and pre-
pared in the following manner: '

T. Abrasive blast to 1-1.5 mil surface profile.

www . fastio.com
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TABLE I

Hater-Based Paints Investigated as Top Coats Over

Organic Zi

Manufacturer

nc-Rich Primer (1)

Sample # Resin Type Color
- 5901 Sherwin Williams Modified Acrylic Aluminum
; 5917 RPM Acrylic Type Green
5985 Napko Acrylic Type White
S1088 Union Carbide Acrylic Ucar 4358 White
PWB 1 ‘Transkab Acrylic Rhoplex E990 White
PWB 3 oo " " AC507 Green
PWB 6 ! " " MV9 Green
PUB 7 n n n " Aluminum
PWB 8 " " " " Tan
f PWB. 9 " " " WL81 White
' PWB 10 " " " u Aluminum
PWB 12 " " L n Tan
PWB 13 e " " " Medium Blue
PWB 14 " " " MVo Tan
PWB 16 " _Acrylic Ucar 4358 Tan
PUB 17 " Acrylic Rhoplex MV9 White

ClibPD www fastio.com
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2. Apply two coats of 8010-61J-36 zinc-rich primer, 3=4 mil
total dry film thickness.

3. Apply vinyl wash primer, California State Specification
8010-61J-27 to some of the zinc primed panels to evaluate the
effect of a tie coat. The compositional formula of the wash
primer is shown in Appendix B.

4., . Apply various water-based top coats in two applications,
one day apart, to a total dry film thickness of 3 mils.

5. Air dry at approximately 75°F and 50% relative humidity
for a minimum of 7 days before testing.

"The prepared test panels were then subjected to various test

conditions and the resulting performance evaluated.

Tabie II Tists the coatings éubjected to Salt Spray (Fog),
and the evaluation of the performance of the paint after

‘testing. Table III Tists the paint subjected to 100% humidity

and the evaluation of the coatings after testing. Table IV
iists the coatings subjected to outdoor exposure at 45° South
in Sacramento and the evaluation after more than two years.
Photographs showing the appearance of some of the coatings
after exposure to Salt Spray (Fog) are inc1uded in Figure I;
The coatings on the bottom portion of the test panels were
solvent stripped so the condition of the steel under the
coatings could be examined.

The evaluation of the coatings listed in Tables II, III and IV
is in reference to the top coats only. As was expected, the
organic zinc-rich primer performed satisfactorily and there
were no failures due to rust or corrosion even though areas
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ASTHM B117-73 SALT SPRAY (FO0G) TEST

TABLE II

WATER-BASED TOP COATS OVER ORGANIC ZINC-RICH PRIMER (1)

Sampie Number Description Hash Primer (2) ;gﬁil Blistering
$901 Aluminum Acrylic No 468 MNone, white stains
S917 Green Acrylic No 1338 HNone, white stains
$985 White Acrylic | No 602 8 D |
51088 White Acrylic No 602 8 HD
PHB 6. Green Acrylic No 1432 8 D, white stains
PWB 7 Aluminum Acrylic No 1432 6 D, white stains
PWB 7 Aluminum Acrylic " Yes 1432 Hone
PWB 8 Tan Acrylic No 1432 8 D, whita stains
PWB 8 Tan Acrylic o Yes 1432 HNone

~ PWB 10 Aluminum Acrylic No 800 6D
PWB 12 Tan Acrylic Yes 800 HNone
PWB 13 Blue Acrylic Yes ‘ 800 Mone
PWB 23 Aluminum Acrylic No 800 6 M

wavw fas

[ro.com

_Bliste¥ rating'made according to ASTM D714-56 with numbers

representing size, letters representing frequency.

8 = smaflest size visible to unaided eye, smal]er numbers
progre551ve1y larger size.

0 = Dense _ MD = Medium Dense - M = Medium

(1) california State Specification 8010-61J-36
(2) California State Specification 8010-61J-27
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TABLE III

ASTM D2247-68 coAaTED METAL SPECIMENS AT 100% RELATIVE HUMIDITY

WATER-BASED TOP COATS OVER ORGANIC ZINC-RICH PRIMER (1)

Sample Number Description Wash Primer (2) 585&; Blistering
S801 ATuminum Acrylic No 24 & MD
$917 Green Acrylic No 24 7-8 D
5985 White Acrylic No 24 50D
s$1088 White Acrylic No 24 6-7 D
PWB 6 Green Acrylic No 24 3=-4 D
PWB 7 Aluminum Acrylic No 24 7 M
PWB 7 Aluminum Acrylic Yes 24 None
PWUB 7 Aluminym Acrylic Yes 720 None
PWB 8 Tan Acrylic No 24 4-5 D
PWB 8 Tan Acrylic Yes 24 None

Tan Acrylic Yes . 144 8 F

ClibPDF -

" PWB 8 -

Blister rating made accoring to ASTM D714-56 with numbers
representing size, letters representing frequency.

8 = smallest size visible to unaided eYe; smaller numbers
progressivaly larger size,

D = Dense MD = Medium Densa M = Medium

(1) california State Specification 8010-61d-36
(2) california State Specification 80710-61d-27

10
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. o | TABLE 1V

QUTDOOR EXPOSURE AT SACRAMENTO. CALIFORNIA
WATER-BASED TOP COATS OVER ORGANIC ZINC-RICH PRIMER {1)

- Performance
Wash Blistering Gloss 60°
Sample Numbevr pescription Primer {2) 7 Years Initial 7 Years

PWB 7 Aluminum Acrylic Yes Hone 50 30
PWB 8 “Tan Acrylic Yes None 6 2
PWB 10 Atuminum Acrylic Yes None 30 20
PUB 12 Tan Acrylic Yes None 20 2
pUg 13 -~ Blue Acrylic Yes None 45 10
PWB 14 Tan Acrylic Yes None 8

PWB 16 Tan Acrylic Yes None 14 B

PWB 17 White Acrylic Yes None 45 25

Blister rating made according to ASTM D714-56
;60° specular gloss made according to ASTH D523-67

(1) california State Specification 8010~61J-36
(2) California state Specification 8010-61d-27

11
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FIGURE I

Typical Appearance of Water-Based Top Coats Applied Over Organic
Zinc After Salt Spray (Fog) Testing

PWB 8A
P Tan Color Top Coat
1432 Hours
PHB 6 - PUB 7
Green Color Top Coat Aluminum Color Top Coat

1432 Hours . 1432 Hours

A1l formulations based on Rhoplex MV-9 acrylic emulsion

12
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on the painted test panels were scribed to bare steel before
testing. The only film 1rregu1ar1ties noted on the test
panels were due to blisters and white deposits occurring on
some top coats subjected to accelerated exposure tests. In
every case, when the wash primer was used as an intermediate
coat between the zinc primer and the water-based paint, no
blistering or white deposits developed on the top coats,
Because the wash primer appeared to improve the performance
of the water-based top coat, it was used in preparing all
panels for outdoor exposure. After more than two years ex-
posure in Sacramento, the test panels are still in good
condition. The only noticeable change is'in the gloss which
has decreased in varying degrees as noted.

‘Additional larger scale experimental applications using the
aluminum pigmented water-based formulation PWB 23 (Appendix B)
have been made since, both in Sacramento and on toll bridges

in the San Francisco Bay area. In some cases the intermediate
coat of vinyl wash primer was not used. These applications
were over organic 2inc¥rich'pr1mer and other previously applied
coatings such as chlorinated rubber aluminum, phenolic alumi=
num, vinyl aluminum and alkyd paints. ‘At this time, none of
these applications, with or without wash primer, have exhibited
the blistering and white deposits observed in the accelerated
tests, It is pOSSible that the surface defects noted in ac-
celerated tésts, when wash'primew is not used, occur only

under accelerated test conditions and not in actual outdoor
exposures, These defects may become apparent with extended
exposure, however.

The pre]iminary full-scale test applications were sufficiently
successful that additional larger test applications were made
using the experimental aluminum water-based formulation, PWB 23

13
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" (Appendix B). Since this was a simple formulation containing

only three ingredients - acrylic emulsion {MV-9), aluminum
paste, and water - the painters mixed all the paint as required
at the job Site,'working from 55 gallon drums of emulsion and
200 pound drums of paste. The total area ultimately painted
using this formula and mixing technique was 75,000~-100,000
square feet. Most of the paint was applied as a top coat over
old but sound surfaces previously coated with a phenolic alumi-
num paint. During these applications, which took place over a
two year period, only one significant problem was encountered.
This was poor film formation resulting from application at
approximately 10°F lower than the recommended temperature of
55°F., This top coat was subsequently removed and recoated
during warmer weather with no problems.

Because of concern over the low temperature performance of
formulation PWB 23, laboratory tests were conducted to further
determine some temperature characteristics of the coating.
Minimum film formation temperatures according to ASTM D2354-68
were determined on the MV9 acrylic emulsion, the water-based
aluminum paint, PWB 23, and the same aluminum paint modified
with two levels of Texanol, a coalescing agent. A graph
showing differences in the minimum film forming temperature
is shown in Figure II. Salt Spray (Fog) tests and 100%
~humidity tests were also made on formula PWB 23 using leafing
and nonleafing aluminum paste with and without modification
with Texanol. These resuylts are shown in Table V.

Inasmuch as the Texanol additive not only lowered the minimum
film forming temperature, but also improved the blister re-
sistance in both Salt Spray (Fog) and 100% humidity tests, a
new formula was written using 5% Texanol by weight based on
the total solids of the MV9 acry?ic emulsion., This formula,

14
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. " PwB 23 with PwB 2

Rhoplex MV-9 _ Pwl 22
Acrylic Emuision : 5% Texanol . with10%

used in PwB 23 _ o S : Texanol

% Taxanol add by weight
~of nonvolatile,

ASTM D 2354-68 MINIMUM FILM FORMATION TEMPERATURE'
OF PwB 23 WITH TEXANOL ADDITION |

FIGURE II
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CTABLE V

ASTM 02247-63 COATED METAL SPECIMENS AT 100% RELATIVE HUWIDITY TEST
EVALUATING BLISTERING OF FORMULA PWB 23 WITH TEXANOL ADDED

Time PUB 23 Leafing PW8 23 Leafing + PUE 23 Nonleafing

Grade Aluminum Texanol 10%* Aluminum Paste
Paste Alcoa 830 ] Alcoca 825
3 hrs 7(few) 10 4{densa)
6 hrs a{few) 10° . 3{dense)
23 hrs 3(few) 10 3({very dense}
29 hrs 3{few) 9(few) 3(very dense)
48 hrs 2-3{few) g9{medium) 2{very dense)
120 hrs{end} 2(faw) 8(medium) 2{very densa)

ASTH B117-73 SALT SPRAY (FOG) TEST
EVALUATING BLISTERING OF FORMULA PWB 23 WITH TEXANOL ADDED

24 hrs _ 3(méd?um) ) 4{medium 9(few)
144 hrs T(medium) 2{medium) 7(medium)
192 hrs 1{very dense lidenSE) 6{very dense)
{terminated terminated) '
264 hrs . . 4§very dense)
terminated)
360 hrs

504 hrs(end}

#Texanol added by welght based on MV total solids.

PWB 23
Nonleafing +
10% Texanol*
6(dense)
5{very dense)
&(very dense)
4{very dense}
4(very dense)
4{very dense)

10
8(few)
7{ few}

6(few)
5{madium)

4{dense)
(terminated)

Blister rating made according to ASTM D714-56 with numbers representing size, letters

representing frequency.

8 = smallest size visible to the. unaided eye; smaller numbers progressively larger size.

D = Dense MD = Medium Dense

Paint was applied in two coats to unprimed ASTHM D609 Type IB steel panels.
. Total dry film thickness 3 mil.

wivw. Tastio.com

M = Medium
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PWB 94, not only included the coalescent additive and two
types of aluminum paste, Teafing and nonleafing for ease in
two coat application, but also packaging requirements; so the
paint could be purchased from a paint manufacturer in 2-com-
partment cans large enough to contain five gallons of paint
when the two parts were mixed. '

At the present time, 750 gallons of PWB 94 Teafing type and
500 gallons of PWB 94 nonleafing type have been purchased from
a paint manufacturer and are being applied as a finish coat on
bridgés in the San Francisco area with good success. Anpther
3,000 gallons of leafing type and 2,000 gallons of nonieafing
type have been ordered. If this water-based coating continues
to have satisfactory application properties and proves to have
adequate Tong term durability, it is anticipated that the sol~
vent types of aluminum paint will be replaced with this water-
based aluminum coating.

Complete Water-Based Systems

The second objective in the project was to develop a complete
water-based system, primer and top coat, for application to
steel surfaces that would be equal to or better than a solvent-
based alkyd resin vehicle paint system. The alkyd paint system
that is referred to consists of two coats of Federal Specifica-
tion TT-P~615, basic lead silico chromate primer with two top
coats of Federal Specification TT-E-489 gloss enamel. A photo-
graph of the typical appearance of an alkyd system after Salt
Spray (Fog) exposure is shown in Figure III. The water-based
paint system to be developed was originally intended for use

on steel highway structures located in mild exposures such as
interior valleys and desert areas of the state. However,

after the new air quality rules were introduced, it became

17
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FIGURE IIl

Typ1ca] Appearance of So]vent Based Alkyd Paint After
Salt Spray (Fog) Testing

500 Hour Exposure 750 Hour Exposure
2 Coats Basic Lead Silico Chromate 2 Coats TT-P-615 Primer With 2
Primer Corresponding to TT-P-615 Coats TT~E-489 Gloss Top Coat
Type 11
18
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“obvious that these water-based paints eventually would find

wider application than originally planned.

Inasmuch as some water-based top coats were investigated
during the first part of the project, it seemed logical to
consider them as prospects for top coats in the second part
of the project and to place primary emphaéis on developing
and evaluating water-based primers.

Water-based primers

Table VI includes a listing of the various emulsions and
inhibitive pigments used in primer formulations that were
evaluated during this part of the project. While most of the
primers were made according to formulas recommended by the
various raw material suppliers, some of the laboratory formu-
lTations involved direct, single ingredient substitutions of

materials so performance comparisons could be made. In these

cases the formulations may not have been optimized, possibly
resulting in a sacrifice of .the overall performance. The
primers were all applied in two coats, one day apart, to
freshly abrasive blasted steel panels conforming to ASTM D609
with a surface profile of 1-1 1/2 mils. Additional evaluations
were made using the same type of steel panel but with matte (30-
65 mu) and ground (15-25 mu) surface textures. 1In these tests
all primers performed consistently better when applied to the
smoother steel as opposed to the rough abrasive blasted sur-
face. However, since all steel surfaces in full scale painting
projects are specified to have not less than'a 1 mil surface
profile, it seemed more representative for the test evaluations
to be based on the rough abrasive blasted surfaces.

19
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As shown by the salt spray performance of the'vahious primers
listed in Table VI, only one emulsion and pigment system, PWB
35, provided good corrosion protection with less than 1/16"
underfilm rust at the scribe line and no surface rust or
biistering of the film. This primer coating withstood over
3,000 hours in Salt Spray (Fog) exposure with the same good
performance whereas most other water-based primer systems
began to fail within 100 to 500 hours exposures Typical photo-
graphs are shown in Figures IV and V. Similar performance
characteristics were exhibited when the same primers were ap-
plied to ASTM D609 steel panels and exposed to 100% humidity.
PWB 35 was the only primer evaluated to resist blistering,
rusting, or significant softening of the film for over 500
hours. Some of the primers evaluated began to fail after only
three hours of testing. '

Encouraged by the performance of primer PWB 35, additional work
was done to evaluate this formulation by varying some of the
many ingredients. Table VII 1ists the pigment and additive
variables 'and resulting Salt Spray (Fog) performance after 600
hours. Photographs are shown in Figure VI. As the Salt Spray
(Fog) tests show, if a11‘the materials are present in the for-
mulation as listed, or if comparable materials are substituted,
good performance is obtained. Subsequent tests appear to in-
dicate that the zinc yellow and calcium carbonate may be the
most important pigment ingredients in the formula.

Considering the information gained from testing the preceding
formulas, another series of tests were planned. This group of
tests would use the basic formula PWB 35, modified by using
different emulsions in the primer, keeping all other materials
unchanged. Table VIII Tists the emulsions used and the effect
they have on the Salt Spray (Fog) performance of the primer.

21
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FIGURE IV

Typical Appearance of Various Water-Based Primers Formulated
According to Manufacturer's Recommendations After
Salt Spray (Fog) Testing

Rohm Haas 271¢C Spencer Kellog
3-4 mil 468 Hours 031226-50-1-A (PWB 35)

5.5-6.5 mil 1400 Hours

$15 wora WNE VIR
St

Rohm Haas ESA-0148 ' Union Carbide Ucar 3743
h-6 mil 330 Hours - 45 mil 330 Hours

22
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FIGURE V

Typical Appearance of Various Water-Based Primers Formulated
According to Manufacturer's Recommendations After
‘ Salt Spray {Fog) Testing

Rohm Haas FL-2153-1 Rohm Haas P0~9-16
4 mil 330 Hours 5-6 mit 700 Hours

Spencer Kellog 46-3 A Spencer Kellog 94-1
5 mil 380 Hours _ _ " 6.5-7 mil 780 Hours

23
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FIGURE VI

Typical Appearance of Formula PWB 35 Substituting Various
Pigments After Salt Spray (Fog) Testing

0.15#/gal Zinc Yellow 1.0#/gal Busan 11M-1
4539D No Zinc Yellow
1400 Hours ' 650 Hours

1.5#/gal Nalzin SC-1 1.0#/gal Halox CW2230
No Zinc Yellow No Zinc Yellow
780 Hours ' : 1000 Hours

2 coats, 4.5-5 mil total dry film thickness, on all panels.
Bottom part of panels solvent stripped after exposure.
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TABLE VIIT

ASTH B117-73 SALT SPRAY (FOG) TEST SHOWING THE EFFECT
YARIOUS EMULSION SUBSTITUTIONS HAVE ON FORMULA PWBR 35

PWB 35 None , 3000 hours No blisters
#9 underfilm corrosion '
7 scribe rust(i/ig" undercutting)

PHB 43 UCAR 4341 1100 hours #3 medium blisters
. _ underfilm corrosion(33%)
#6 scribe(1/g" undercutting)

PWB 45 RHOPLEX MV-23 975 hours #6 mediym dense blisters
#4 underfilm corrosion(10%)
#5 scribe(3/16")

- PWB 56 AQUAMAC 200S-X " Some stability problem in formula
Paint solidified during manufacture
No salt Spray data -

b
[p%]

Blister rating made dccording to ASTM D714-58
Rust rating made according to ASTM D610-68

26
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Photographs are shown in Figufe VII. The results of these
last two groups of accelerated tests indicated that all the
naterials must be present in formula PWB 35, including the
Arolon X820 emulsion, to provide good performance. Some later

- work with this formula also jndicates that a minimum pH of 8.2

is necessary for optimum corrosion resistance.

Realizing the limitations of accelerated tests, another set of
test panels were prepared in the same manner as the panels in
the Salt Spray (Fog) tests. These panels were placed at a

test site at the Golden Gate Bridge for actual outdoor gxposure
evaluation in & marine envivonment, a photograph of the test
site is shown in Figure VIII. Table IX Tists the varjous panels
under test and the performance after up to one year of exposure.
While the outdoor exposure time for the most part is short, the
performance corresponds with that obtained in the accelerated
tests.

In order to more fully investigate the performance of some of
the primers that were evaluated by laboratory accelerated tests
and outdoor exposure, full-scale field applications are being
pianned at various locations in the state.

Water-based top coats

As previously discussed, it seemed logical to consider some top

- goats already evaluated in the first part of the project as

good candidates to be investigated in the second part of the
project. The coatings evaluated were applied to steel panels
conforming to ASTM D609, Type'T-B in two coats, one day apart,
and allowed to dfy one week at room temperature before testing.
The panels were then exposed'to salt Spray (Fog) and 100% hu-
midity and evaluated for rusting and blisters. Table X 1lists

those top coats that were evaluated ijn this part of the project.

27
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FIGURE VII

Typical Appearance of Formula PWB 35 Substituting Various
Emulsions After Salt Spray (Fog) Testing

Arolon X820
3000 Hours

MY-23 ‘ Ucar 4341
975 Hours 1100 Hours

Coatings applied 5.5-6 mil dry film in 2 coats.
Bottom part of panel solvent stripped after exposure.

28
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FIGURE VIII

Test Exposure Site at the
Golden Gate Bridge in San Francisco
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Primer
Number

PWB

PUWB
PUWB

"~ PUB
PWB
PWB
PWB
PWB

PUB
PUB

PHB

27

35
43

44

46

49

50

55

57
58

60

S1406A

§74068

EXPOSURE TESTS ON WATER-BASED PRIMERS AT THE GOLDEN GATE BRIDGE IN SAN FRANCISCO

Resin

Arolon X820

Aroion X820
Ucar 4341

Rhoplex MV23
Rhaplex MV¥23
Arolon X820
Arolon X820
Arolon X820

Arolon X820
Rhoptex MV9

Aralon X820
Rhoplex MC76

Rhoplex HC76

TABLE IX

Inhibitive Pigments

Zinc Yellow, CaCl,, Zinc Phosphate

Zinc
Zinc

Yellow. CaCO3, Zinc Phosphate
Yellow, CaC0g, Zinc Phosphate
Zinc Yellow, Cal0y, Zinc Oxide
Zinc Phosphate, CaCOs, Zinc Oxide
Barium Meta Borate, CaC03

Zinc Yellow, Calcium Boro Silicate

Zinc Phospho Oxide, Ca003
Zinc Yellow, Micaceous Iron Oxide
Zinc Oxide, Micaceous Iron Oxide

Calcium Boro Silicate, CaCU3

Portland Cement, CaCG3

Portland Cement, ATuminum Silicate

Performance

#7M blisters and rust along

only

Rust in scribe only

#9F blisters and
only

#8M blisters and
#7 surface rust

#8M blisters and
#8 surface rust

#8F blisters and
anly

#7M blisters and
onily

#9M blisters and
oniy

rust

rust

rust

rust

rust

rust

Rust in scribe only

#8F blisters and
#8 surface rust

#8M blisters and
oRly

#7M blisters. and
#7 suyrface rust

#7D blisters and
#6 surface rust

rust

rust

rust

rust

atong
along
along
alang
along

alang

along
along
along

along

A1l test panels have been in place for 3 months except PWB 27 which has been in

place one year.

Rust was present in scribed lines an all test panels.
Blisters on all test panels occurred only next to scribe lines.

Blister rating made according to ASTH D714-55.
Rust rating made according to ASTM D610-68.
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In general, all of the top coats in this series, except for
the two water dispersibie alkyds, exhibited blistering to
various degrees in both the Salt Spray (Fog) and 100% humidity.

'Photographs'are shown in Figure IX, The water dispersible

alkyds tested will not comply with 1982 air quality rules.

Most of the coatings also showed signs of rust on the surface
of the coating, again with the exception of the water dispers-
ible alkyds. Inasmuch as the overall performance of the water-
based top coats was so poor when applied to bare steel, this
test was considered too severe for most top coats evaluated

at this time. It is probably useful only for relative com-
parisons at best.

Some of ‘the top coats were additionally evaluated by applying
them to ASTM D1733-63 aluminum panels and exposing them to
Tight and water cycling according to ASTM G53-77. A1l of the
top coats performed well in this test with no significant
change in the paint film. '

Complete water-based systems - primer and top coat

Thé performance of the cbmplete water-based paint systems as
evaluated by accelerated laboratory tests and outdoor exposure
at the Golden Gate Bridge shows that the overall performance
of the system is dependent upon the performance of the primer.

Most of the top coats evaluated, when applied over Formulation
PWB 35, performed well with performance superior to that of a
conventional solvent-based alkyd system. Other systems did
not perform as well, with 1ittlie or no increase in performance
of the whole system as compaféd to the performance of the
primer alone. Table XI Tists the complete systems and Figure
X shows photographs of some compiete water-based systems after
exposure to ASTM B117 Salt Spray (Fog).

32
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FIGURE IX

Typical Appearance of Water-Based Top Coats Applied to
Unprimed Steel After Salt Spray (Fog) Testing

MV 9 Acrylic Emulsion ' Proprietary Water Dispersible Alkyd
602 Hours . _ 51388
- 780 Hours

WL8T1 Acrylic Emulsion Ucar 4341 . Styrene Acrylic Emuision
165 Hours 330 Hours
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F IGURE X

Typical Appearance of Complete Water-Based System After
Salt Spray (Fog) Testing

Top Coat Applied Over Primer With Poor Performance

]

1100 Hours 330 'Hours
7.5 mil Total Dry Film ) 7.5-8.5 mil Total Dry Film
PWB 31 Primer PUB 30 Primer
PWB 32 Top Coat PWB 32 Top Coat

Top Coat Applied Over Primer With Good Performance

1110 Hours ' 1075 Hours
7.5-8.5 mil Total Dry Film 10-10.5 mil Total Dry Film
PWB 27B Priner PWB 35 Primer
PWB 32 Top Coat PWB 61A-3 Top-Coat
' 35
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Inasmuch as accelerated laboratory tests do not always corre-
spond to what actually occurs in full-scale field applications,
plans are being made to evaluate several of the water-base
systems in full-scale tests at various locations in the state.
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Trademark References

Aquamac

Aropiaz, Arolon

Busan

Cellosize, Carbitol, Ucar
Dowicil |
Gammasperse

Hydropaste

NDW, NXZ

"R & R 551

Rhoplex, Tamol, Triton
R4098

Snowflake

Texanol
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IMC Corporation

Spencer Kellog

Buckman Laboratories, Inc.
Union Carbide Corporation

Dow Chemical

Georgia Marble

Aluminum Company of America
Nopco Chemical Division

Ross and Rowe, Inc.

Rohm and Haas Company

Pfizer Pigments

Thompson Weinmann Company, Inc.
Eastman Chemical Products, Inc.
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BAY AREA AIR POLLUTION CONTROL DISTRICT
REGULATION 9
ADOPTED MMARCH 1, 1378
RULE FOR ARCHITECTURAL COATINGS

1. Definitions
a. Architectural Coétings

For ‘the purpose of this rule, an architectural coating is
defined as any coating applied to stationary structures and
their appurtenances, to mobile homes, to pavements, or to
curbs,

b. Bituminous Coatings Materials

Black or brownish materials, soluble in carbon disulfide,
consisting mainly of hydrocarbons and which are obtained
from natural deposits, or as residues from the distillation

o©f crude petroleum oils, or of low grades of coal.
c. Fire Retardant Coatings

Architectural coatings which are designed to retard fires
and which will significantly: (a) reduce the rate of
flame spread on the surface of a material to which such a
coating has been applied, or (b) resist ignition when ex-
posed to high temperatures, or (c) insulate-a substrate to
which such a coating has been applied and prolong the time
required .to reach ignition temperature.

d. Graphic Arts Coatings
Céatings which are marketed solely for application to indocor
and outdoor signs and include lettering enamels, poster colors
and bulletin colors.

e. Industrial Maintenance Finishes
High performance coatings which are formulated for the Purpose
of heavy abrasion, water immersion, chemical, corrosion,
temperature, electrical or solvent resistance.

f. Metallic Pigmented-Paints

Non-bituminous coatings which are formulated with metallic
pigment. .

waww . fastio com
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g. Opague Stains
All stains that axe not classified as semitransparent stains.

h. Primers

Coatings which are ‘intended to.be applied to & surface to pro-
vide a firm bond between the substrate and subsequent ccats.

i. Sealers

Coatings which are intended for use on porous substrates to
protect the substrate, to prevent subseguent coatings Izcm
being absorbed by the substrate,or to prevant harm to subse-
guent coatings by materials in the substrate.

j. Semitransparent Stains

Coatings which are formulated to change the color of a surface
but not conceal the surface,

k. Tile~like Glaze Coatings
Coatings which are formulated to provide a tough, extra-durakble
coating system, which are applied as a continuous (seanless)
high~build film and which cure to a hard glaze fIinish.

1. Undercoaters

Coatings which are designed to provide a smooth surface ifor
subsequent coats. :

m. Varnishes, Lacquers, and Shellacs
Coatings which contain resins and binders but neot ctazue i

ments and which are specifically formulatad to form a trans
parent or translucent solid protective £ilm. :

n. Waterproofing Coating
Coatings which are formulated for the sole purpose of grevent-
ing penetration of the substrate bg water. Thege coatings
include, but are not limited to,’bituminous roof and resilienc
type coatings.

o. Wood Preservatives
Coatings which are formulated for the purpose oI protg;ting
exposed wood from decay and insect attack. These coatings
perform their function by penetrating 1into the wood.

-

A-2

ClibPDF - wyw fastio.com ' ' ‘ ' S


http://www.fastio.com/

P. Mastic Coatings

Weatherpréofing cbatings which are formulated to cover holes,
minor cracks, and conceal surface irregularities, and which
are applied in thicknesses of at least 15 mils.

-

"4, Multi-colored Coatings

Coatings which exhibit more than one color when applied and
which are packaged in a single container and applied in a
single coat.

2. No person shall sell, offer for sale, or apply:

a. Any architectural coating manufactured after September 2, 1979.
which contains more than 250 grams of volatile organic mate-
rial per liter of coating as applied, excluding water, except
‘that interior coatings shall not contain more
than 350 grams of volatile organic material as applied,
excluding water.

b. Any architectural coating manufactured after September 2, 1980.
which contains more than 250 grams of volatile material per
liter of coating as applied, excluding water,

€. Any surface coating manufactured after September 2, 1979, whic!
is recommended for use as a bituminous pavement sealer unless
it is an emulsion-type coating.

3. The provisions of Séction 2 of this rule shall not apply to archi-
tectural coatings sold:'in this district for shipment outside of
this ‘district or for shipment to other manufacturers for repackaging.

4. The provisions of Section 2 of this rule shall not apply to coat-:
ings manufactured prior to September 2, 1980 by a Small Business.

a. A "Small Bdsiness“ for the purposes of this rule means any
business which in 1976 sold less than 500,000 gallons o§
paints and coatings.

(1) A business shall not qualify for this exemption if
it would not be considered a Small Business, as defined
in Subsection (1) of Section 1896 of Title 2 of the
California Administrative Code.

(ii) A business shall not gualify for this exemption if its

total annual sales volume of paints and coatings which
would otherwise be subject to this rule exceeds by more

than 10% the business's total sales volume of such
coatings in calendar year 1976.

A-3
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‘dollars) for 1976; 'and (iv) total annual sales volume of paints

To qualify for a Small Business exemption, 2 company request-
ing such exemption shall file a regquest in writing with the
2ir Pollution Control Officer. The company shall provide the
2ir Pollution Control Officer any necessary information includ-
ing, but not limited to: (i) total volume {in gallons) of
paints and coatings sold in 1876; (ii) the number of persons
employed by the company; (iii) the gross sales receipts (in -
and coatings in 1976 and any subsequent year which would other-
wise be subject to this rule. Qther information necessary to
document that the business is not an affiliate of another busi-
ness concern which would not be considered a Small Business for
the purposes of this rule shall also be provided to the Air
Pollution Control Officer..

The Air Pollution Control Officer after considering information
submitted by the business concern shall determine whether such
concern gualifies as a Small Business as defined in Subsection a.
of this section and shall inform the business concern of this
determination in writing.

?he'provisions of this rule shall not apply to the following coat-
ings manufactured prior to September 2, 1982:

a.

b.

Architectural coatings supplied in containers having
capacities of one liter or less;

Traffic coatings applied to public streets and highways; how-
ever, this exemption shall not extend to traffic coatings
applied to other surfaces, including, but not limited to curbs,
berns, driveways and parking lots.

Architectural coatings recommended by the’ manufacturer for use
solely as a:

1) varnish, lacgquer, or shellac

2) semitransparent stain *

3) opague stain on bare redwood, cedar, mahogany, and
douglas fir

4) primer, sealer, or undercoater

§) wood preservative

6) fire retardant coating

7) tile-like glaze coating

8) waterproofing coating, except bituminous pavement sealers

9) industrial maintenance f£inish

10} metallic pigmented

11) swimming pool ‘coating
12) graphic arts ceatings
i3) mastic coatings ‘
14) multi-colored coatings
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Identification of Coatings

Containers for all coatings subject to Section 2 shall display
the date of manufacture of the contents or a code.indicating
the dates of manufacture. The manufacturers of such coatings
shall file with the Air Pollution Control Officer and the
Executive Officer of the California Air Resources Board prior
to September 2, 1979 an explanation of each code. '

Labeling of Coatings

a. If anywhere on thercoating container, on any sticker or
label affixed thereto, or in any sales or advertising
literature, any indication is given that the coating mavy
be used or is suitable for use for any purpose other than
those specifically provided for in Section 5 of this rule,
then the exemption provided for in said Secticn 5 shail
net apply to that coating.

b. 1In any instance where more than, one of the standards set

forth in Section 2 of this rule may be applicable, the
most restrictive standard shall apply.

A-5
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'STATE OF CALIFORNIA
Specification . 8010-614-36

Paint Primer; Zine—Riéh Organic Vehicle Type

Composition:

Pigment Ingredients
(62.3 Percent of Composition Weight, Minimum)

Parts by Weight of Pigment
Type I, Red Tint

Zinc Dust TT-P-460, Type I, *] 95.0 min.
Red Iron Oxide, *2 _ 1.5 max.
Zinc Oxide TT-P-463, Type I,
_ Grades A or B -————
~Thixotropes and ' ‘ _
Additives 3.5 max.

_ Vehicle Ingredients ‘
(37.7 Percent of Composition Weight, Maximum)

Parts by Weight

of Vehicle
Polyaryl Ether, *3 ‘ -19.0
Ethylene Glycol Monoethy] '
"Ether Acetate - MIL-E-7125 66.8
Toluene TT-T-548 : 14.2

*]1 Except the metalilic zinc contenf shall be 95 percent by
weight, minimum.

*2 Fe203 98.5% minimum; oil absorption, 21: fineness through
325 mesh screen, 99% minimum; and specific gravity, 5.15.

*3° A polyhydroxy polyalkaryl po]yether of the following properties:
Specific gravity 1.18

Viscosity of 40% solids in methyl ethyl
ketone, Brookfield rvf, 20 rpm No. 5

spindle | _ 5,500 to 7,700 cps
Reduced viscosity (0.2 g/100 ml.

dimethylformamide) . 0.4 to 0.6
Ultimate tensile strength g,000 to 9,500 psi
Ultimate tensile elongation 50 to 100%
Softening temperature 212°F .
Bulking value 0.102 gai. per 1b.

The average particle size of the pigment shall not exceed 9 microns
as determined by the Fisher Sub-Sieve Sizer. The Red Iron Oxide
‘must first be ground into a portion of the vehicle to provide a
Hegmen grind sufficient to produce the specified color of the
- finished paint.

The necessary additives to prevent gas formation in the containers
during storage shall be incorporated into the formulated paint.

B-1
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Pre-Treatment, Vinyl Wash Primer (State Specification 8010-61]-27) —
Classification: ~

This specification covers a wash primer formulated specifically for application
prior to painting clean aluminum, galvanized surfaces or surfaces previously
coated with an organie or inorganic zine-rich primer. It is also used on blast
cleaned steel when specified 'amf is mandatory as an undercoat under vinyl paint

systems.
Composition:
‘ Resin Component
Pounds per 8
ons
: of Resin
‘ Specifications Component
Polyvinyl-butyral resin ! 56
Zinc Chromate (insoluble type) 2 B4
Magnesium-silicate  ....cemresieresiorsimerinse (1YPE A 0T B MIL-M-15173) corernrere 8
Lampblack ¢TT-P-350} 0.6
Butyl Alcohol, normal wcscsnnssscesssanns (TT-B-846) 125
Ethyl Aleohol (Grade III of O-E-760) %.csivennssirsoncs 380
Acld Component
Poyunds per
20 gallons
of Acid
Component
Phosphoric Acid, 85% ...cccormmammmmnsneras (Class 1 of O-0-670) wvcvvvrcenscrennnrennes 28
Water 25 max.
Ethyl Alechol (Grade III of O-E-T60) 3....cvcuniveresvananes 102

1 The polyvinyl partial butyral resin shall contain only polyvinyl butyral, polyvinyl alechel and palyvinyl )
acetate in the molecule, and shall have the following properties:

Polyvinyl alechol, percent by weight - 19.0-220
Polyvinyl acetate, percent by weight 1.0 max.
Inherent viscosity, ASTM Designation: D 1243 0.87-0.95
Specific gravity 1.10-1.14
Heating loss, 45 minutes at 105" C.,, percent by we’zht 3.0max
Ash, percent by weight 0.1 max.

3 The zinc chromate shall be of an insoluble type, showing an analysis 16 to 19 percent CrQs, and 67 to

72 percent ZnQ, and not more than one percent water soluble salts,

3 Isopropyyl alcohol {99 percent) may be substituted in part for ethyl aleohol on an equal volume basis.
The isopropyl alechol shall have a specific gravity of 0.785 to 0.:790 and a distillation range not greater
than 15" C., and this range shall include 823" C.
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Experimental Water Base Aluminum Finish Paint

*Formula PWB 23

Alcoa Hydropaste 830 Aluminum Paste 2 pounds
Rohm and Haas MV9 Acrylic Emulsion 1 gallon
Tap Water N 1 pint

Mixing Procedure:

Add one pint of tap water to two pounds of Alcoca Hydropaste
830, mix well. Slowly stir in Rohm and. Haas MV9 emulsion. Mix
well, avoid incorporating air into paint. Strain paint through
a double layer of cheesecloth prior to using. The paint should
be mixed fresh each day, do not store mixed paint for over 16
hours. Dispose of unused mixed paint in unsealed contailners.

Application:

The mixed paint shall be applied in not less than two coats,
to a total dry film thickness of at least 3 mil. Allow a
minimum of two hours between coats. Conventional air spray
is recommended, however, brush application may be used.
Paint should not be applied when the ambient temperature is
above 100°F or below 55°F,

Preparation:

Surfzces to be painted should be cleaned of dirt, grease, lcose
chalky paint or other foreign material. Rusty or previously
unpainted areas should be blast-cleaned and primed with State
Specification 8010~61J-36, Zinc Rich Primer, organic vehicle
type.

An application of vinyl wash primer State Specification 8010~
61J-27 is presently recommended for use as a tie cost between
the zinc rich primer and the finish coats.

Clean up:

Use tap water for clean up. Acetone or other suitable solvent
may be used to remove dried paint from spray guns.

*See comments in section on "Implementation", page 5,
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Experimental Water Base Aluminum Finish Paint
*Formula PWB 94
Pigment Ingredients

Leafing Type: Hydro Paste Aluminum No. 830, Alcoa
Nonleafing Type: Hydro Paste Aluminum No. 825, Alcoa

The aluminum paste of the specified type shall be packaged 1n
quantity sufficient to provide 2.0 1b. of paste/gallon of vehicle:

Vehicle Ingredients % by Weight
Acrylic Emulsion MV9, Rohm Haas , 97.8
Texanol Alcohol Ester, Eastman 2.2

The container for the vehicle must be lined if necessary to prevent
attack by the vehicle. The lining must not come off the inside of
the container as skins,

PACKAGING

The paint shall be furnished in a 6 gallon 2-compartment container,
meeting Interstate Commerce shipping standards; one compartment for
the vehicle and one for the aluminum paste. The total volume of

the unmixed pigment and vehicle in the container shall be 5 gallens.

Mixing Procedure

Add 1/2 gallon of potable water to the compartment containing the
Hydropaste Aluminum pigment, mix to a smooth, lump free consistency.
Slowly stir in the acrylic emulsion. Mix well, avoid incorporating
air into paint. Strain paint through a double layer of cheesecloth
prior to using. The paint shall be mixed fresh each day, do not stere

mixed paint for over 16 hours. Dispose of unused mixed paint in

unsealed containers.

Y

Application

The mixed paint shall be applied in not less than two coats, to a
total dry film thickness of at least 3 mil. Allow a minimum of 12
hours between coats. Conventional air spray is recommended, however,
brush application may be used. Paint should not be applied when the
ambient temperature is above 100°F or below 50°F.

Clean Up

Use tap water for clean up. Acetone or other suitable solvent may
be used to remove dried paint from spray guns.

Ed
&£

.fSee comments in section on "Implementation", page 5.
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*¥*RED IRON OXIDE—CHROMATE PRIMER (FORMULA 031226 SOﬂ]A)
(PNB 35)
Description:

 This specification covers a ready-mixed, water-based paint for-
mulated for use on blast cleaned steel surfaces exposed to the
air.
This coating is intended for spray application. Limited ap-
plication can be made by brushing or rolling.
Composition:
Paint shall ke mixed in the Sfollowing seguence:

Component By weight{lbs.) By volume{gals.)

Mix at low speed:

Water : 135.0 156.21

Tamol 731 (1) 17.0 1.83
Tritan CPF-10 (1) 3.0 - 0.34
Nopco NDW (2) 2.0 0.27
Ethylene Glycol 28.0 3.02
Dowicil 75 (3) 0.6 0.05
R & R 551 (&) 2.0 0.24

Grind under high shear 15-20 minutes:

Red Oxide R-4098 (5) 90.0 2.10
Zinc Yellow YS539D {5) 15.0 Q.52
Zinc Phosphate 317 (7) 30.0 1.14
Mica 325 . (8) 33.0 1.41
Snoflake (9) 200.0 3.87
HEC CPp-4400 {10} 1.25-1.35 0.11

Under low speed -~ let down paste slowly:

Nopco NDW (2) 1.0 c.13

AROLON XB20-W49 (11) 504.0 57.27

Ammonia 1.0 0.93

Butyl Carbitol (10) 6.0 0.76

Butyl Carbitol Acetate }blend 6.0 0.74

{10))

AROPLAZ 127l%bl nd (11) 25.6 3.G67

- Triton CP-1l0 (1) 1.4 0.16
Totals 1107.8 99.27

*See comments in Section on "Implementation", page 5.
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" Formula 031226-50-1A (cont.)

Characteristics:

Pigment/Binder Ratio 1.35

Pounds Per Gallon 11.16

%. Non-Volatile (Weight) 58.3

o Non-Volatile (Volume - Concen- .
tration) 32

% Non-Volatile (Volume) : 44 .4

pH 8.5-9.0

Viscosity. K.U. 72-75

60°/20° Gloss : Flat

Grind, Hegman . 5

(l; Rohm & Haas
{2/ Diamond Shamrock
(3) Dow Chemical

{4) Ross & Row, Inc.
(3) Pfizer

{6) DuPont

(7) Reichard, Coulston, Inc.
(8) English Mica

(9) Thompson Weinman
(10) Union Carbide
(11) Ashland

Note: A light red color primer can be manufactured from Form-—

ula #031226-50-1Aby replacing up to 75% of the Iron Oxide With

the same weight of Titanium Dioxide, ASTM D 476 Type III or IV

and an oil absorption of approximately 20 as determined by ASTM
D 281.
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UCAR LP-3743 Primer  (PWB 31)

Ingredients *  Pounds Gallons
Water ‘ . ) 2‘40 b 0 28 ) 7
Lellosize QP-4400 - _ 3.0 0.3
Dispersant (1) 8.0 0.8
Wetting Agent (2) 5.0 0.6
Ethylene Glycol _ 20.0 2.2
Defoamer (3) 5.0 G.6
Mica, 325 mesh W.G. 35.0 1.5
Titanium Dioxide, rutile (4) : 200.0 5.7
"Busan" 1IM-1 (5) 100.0 3.6
Alkyd (100% solids) (&) 45.0 5.3
Cobalt Drier (6% Co) 1.0 0.16
Zirco Drier (6% Zr) 1.0 0.14
UCAR Vehicle 4341 (46% solids) : 420.0 50.0
| Totals 1073.0 100.0
Suppliers
- {1) Dispersant - "Busperse" 55 (Buckman Laboratories):

"Tamol" 850 (Rohm & Haas)

{(2) Wetting Agent - "Igepal" Ca-630 (GAF); "Triton X-100
{Rohm & Haas) '

(3} Defoamer - "Bubble Breaker" 748 {Witco Chemical)

(4) "Ti-Pure"™ R-960 (E.I.DuPont) .

(5) *"Busan" 11M-1 (Buckman Laboratories) _

(6) "varkyd" 515-100 (McClosky Varnish Co.), Aroplaz 1271

' {Ashland 0il)

Procedure

Charge water and at low speed on a high shear dissolver sift in
CELLOSIZE QP-4400 and mix 5 minutes. ~ Add next 7 ingredisnts and
mix under high shear for 20 minutes. Reduce speed and add the
UCAR Vehicle 4341. Mix for 5 minutes and add the premixed alkyd
and driers.

Physical Characteristics

Minimum - Maximum
Weight per Gallon {lbks.) 190.5 : i1.0
Stormer Viscosity, Krebs Units 70 : 80
Total Solids by Weight, % 54.1 e
Total Sclids by Volume, % 38.6 ———

fSee comments in section on "Implementation”, page 5.
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