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ABSTRACT

Specifications on zinc-rich paints that are now in use
or nronoscd have been collected from governmental agencies,
industry associations, and manufacturers. A tabulated
comparison of 48 specifications, which were received in
time for compilation, is presented. Complete copies of all
those received, 78 in number, are appended.

The choice of requirements for a new specification
depends upon the selection of the formula, performance, and/or
qualified product approaches. Statements of requirements in
current specifications are adequate to cover all aspects
except the characterization of the basic electrochemical
protective function peculiar to the zinc-rich paints.
Development of suitable electrical/electrochemical test
specifications is recommended.




CONTENTS

Page

Abstract i
Contents it

1. Introduction 1

1.1 Objectives
1.2 Sources

Procedures and Results

(U7 I 3]

Discussion
Appendix
A. Description and Composition
B. Ingredients
C Tests
D. Requirements
E Packing, Packaging, and Marking
F DDC References
G. National Government Specifications

H. State Government Specifications
I. 1Industry/Association Specifications

GO = D Omm Yo 0w
)
[ R N T e

1 J. Manufacturers' Specifications

R R

~ .
«

Lo
- o —— e _anlid
e B e S R s e —————— 44 A o«

ity W

ii




SECTION 1

INTRODUCTION

This work was performed under the technical managenment
of Mr. Stephen D. Rodgers of the David W. Taylor Naval Ship
Research and Development Center, Annapolis.

1.1 Objective

The object of the project was to assemble, insofar as
possible, a complete collection of specifications, in use or
proposed, applying to zinc-rich primers and paints; to tabulate
the provisions of the various specifications for comparison;
and to discuss the content of the various specifications in
general with respect to Navy requirements.

1.2 Sources

Information was obtained from the following sources:

NATIONAL GOVERNMENT AGENCIES

Messrs. S. D. Rodgers and R. F. Supcoe,
DTNSRDC/Annapolis

Federal Highway Administration

Defense Documentation Center

National Academy of Science, Transportation
Research Board

NASA/Kennedy Space Center

NASA/Technology Utilization QOffice

Canadian Government Specifications Board

STATE HIGHWAY AGENCIES

American Association of State Highway and
Transportation Officials (AASHTO)
Arkansas State Highway and Transportation Board
California Department of Transportation
Connecticut Department of Transportation
Florida Department of Transportation
Hawaii Department of Transportation
Indiana State Highway Commission
Iowa Department of Transportation
Kansas Department of Transportation
aryland Department of Transportation
Minnesota Department of Transportation
Mississippi State Highway Department
Missouri State Highway Commission
Nebraska Department of Roads
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New Hampshire Department of Public Works
and llighways

North Carolina Department of Transportation
North Dakota State Highway Department

(Ohio Department of Transportation

Oklahoma State Highway Commission

Rhode [sland Department of Transportation
South Carolina Department of Highways and Public
Transportation

Tennessee Department of Transportation

Texas State Department of Highways and Public
Transportation

Vermont Agency of Transportation

Utah Department of Transportation

Wisconsin Department of Transportation

INDUSTRY TECHNICAL ASSOCIATIONS

Federation of Societies for Coating Technology
International Lead Zinc Research Organization
National Association of Corrosion Engineers
National Paint and Coatings Association

Steel Structures Painting Council

Water Pollution Control Federation

Zinc Institute

MANUFACTURERS

Ameron

Carboline Company
Mobil Chemical Co.
New Jersey Zinc Co.
Porter Paint Co.
St. Joe Zinc Co.
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SECTION 2

PROCEDURES AND RESULTS

Most of the sources listed, other than the state highway
agencies, were contacted by telephone or in person. A form
letter requesting the information was sent to the chief
materials engineer or other appropriate official of each
state, as listed in the Operating Subcommittee on Materials
of AASHTO in their "Special Product Evaluation List, December
1977, Replies to these letters continued to arrive beyond
the date when the tabulation for appendix sections A-E had to
be closed, but all that reached us before final typing of
this report have been included in appendix section H.

The contents of each specification were tabulated, con-
ceptually, in a single column--actually, in five columns on
separate pages in order to provide space for all the signifi-
cant items required in the tabulation. The subdivisions of
the tabulation are:

A. Description and composition of the paint;

B. Ingredients, their descrintions, and their
specifications;

C. Tests required; specifications for the test
procedures;

D. Requirements regarding test results, performance,
and qualification;

E. Packing, packaging, and marking requirements.

The columns were arranged two on a page, each specification
being assigned a column number that identifies each of its

five subdivisions. To facilitate comparison between specifica-
tions as to a particular item of the tabulation, the pages for
a single subdivision were grouped together. Thus the inter-
comparisons are always within one of the small sections A-E,
which form the first five sections of the appendix.

The appendix sections A-E can in principle be assembled
to form a single large table comparing all the specifications
by setting the pages of section A in a horizontal row (A-1,
A-2, . .), those of section B in a second row just below the




corresponding pages of A, and those of C-E following in
successive rows.

In tabulating the information from the specifications,
the convention was adopted that entries are made only for
items present in the specification, and no comments are
made regarding items omitted. In several of the sections,
the variety of items over all columns is so great that it
would be impossible to devote a separate line entry to
each of them; the tabulation would be several times as
long and most of the entries would be blanks. Therefore
the row labels on each page are often rather general,
requiring more specific descriptions of the items of infor-
mation in the individual columns. This should not hinder
comparisons because a specific requirement, such as Fineness
of Grind or Viscosity, always can be found within a space
of two or three inches in any column where it appears.

A computer search was made by the Defense Documentation
Center for the subject "Zinc-Rich Paints', and yielded a few
rcferences of possible interest, but none of these appeared
to contain specifications and therefore the corresponding
original reports were not procured. The references are
given in appendix section F.

The tabulation contains two specifications from MIL-P-
19353A, in columns 4 and 5, and one from California, in
column 18, which do not involve metallic zinc. These were
included because the zinc content is high and therefore the
snecification requirements are relevant.

The specifications themselves are reproduced, with letter
of transmittal if any, in sections G-J of the appendix. These
follow the same order of precedence as was used in the tabu-
lated columns in sections A-E:

National government specifications

DOD

MIL

FED

Other U.S. Government agencies
Other nations

State government specifications
Industrial/technical association specifications
Manufacturers' specifications.




SECTION 3
DISCUSSION

When a consumer contemplates purchasing a product in
quantities large enough to justify establishing his own
complete specification for the product, his strategy in
tormulating the specification must depend on his view of
the technological development embodied in the product.
Procurement of a new type of product may have to be based
on a composition specification, while a mature technology
providing well established products may require only
specification of performance characteristics.

If the technology is in flux, new developments may
vield new competitive products with superior performance/
cost ratios. The specification should define the required
performance rigorously, but leave the composition and
method of making the product open for maximum exercise of
the vendors' ingenuity.

The specifier's strategy depends also on the avail-
ability of adequate performance data on the products of
cnough independent producers for competitive procurement;
the time constraints on procurement relative to the time
required to develop performance data; and the criticality
of the application. A specification for zinc-rich paint
may thus be written broadly on performance, for general
application where cost is important, or narrowly on a
specific formula when the use is extremely critical. Even
in the latter case the specification generally will include
performance factors such as fineness of grind and viscosity,
related to application characteristics, and storage stability
testing as a measure of shelf life. The following discussion
of various provisions of the specifications surveyed will
assume that either performance or composition specifications,
or a combination, may be required.

Composition

Information for the specification of composition is well
provided by the body of DOD, MIL, FED, and ASTM specifications.
Current specifications, when they define composition, appear
to be quite satisfactory.
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\ distinction should be made between defining composition
in a formula, which the vendor is expected to follow in his
plant, and specifyving analyses to verify the composition. The
tormer approach is at best unwieldy and difficult to enforce.
when it ts used in current specifications, it is apparently
intended more as advice to the vendor than an enforceable
stipulation: otherwise the specifications using such formulas
would provide for limits of error in the formula proportions
and procedures for inspection or certification of the compound-
ing operation. With the specification of a formula, at least
some analvtical data are usually required also for verifica-
tion., From the Government's viewpoint, it is most desirable
to specify only matters that can be determined by inspection
of the finished product as delivered by the vendor, who may
or may not be the original manufacturer. Whenever possible,
composition should be defined entirely by analysis.

When a complete composition specification is used, it is
necessary for the buyer to choose among the various types of
zinc-rich paints {completely inorganic; organic silicate;
organic) and several different specifications must be prepared
to cover the field.

Application Properties

Current specifications provide very well for definition
of the properties of paints in their application to the intended
substrates. \ full suite of standard requirements is available,
including

Particle Size of Powder (1f packed separately)
Condition in Can
Consistency

Fineness of Grind
Compatibility with Thinner
Spraying Properties

Film Characteristics
Surface Appearance

Drying Time

Adhesion

Storage Stability

Color

Gloss.

The choice of requirements depends upon the intended application.
Color and gloss might be specified, for example, in the case of
a single coat finish but not for a paint intended as a primer
with another paint as the top coat.
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Performance Properties

Pertformance appears to be reasonably well evaluated
by standard tests, although some '"accelerated' aging pro-
cedures may require six months or more of elapsed time for
completion, Applicable requirements may include

Stability of Color and Gloss
Abrasion Resistance

Salt Spray Corrosion Resistance
Salt Fog Corrosion Resistance
Accelerated Weathering Resistance
Qutdoor Exposure Resistance.

The most important characteristic to be specified is the

service life. As a practical matter, this can be evaluated

only by accelerated aging. The accelerated life test to be

used may be dictated by the expected environment in real
service. For marine service, a test involving exposure to

salt, water, air, and possibly also simulated sunshine, would

be anpropriate. This 1s presumably the Navy's major concern.
For service in contact with ground water, acid rain, building
materials, chemicals, or industrial wastes, however, the

simple marine weather test might be inadequate. Exposure .to
salt, acid, and alkali represent three significantly different
tvpes of deterioration as they affect the zinc, and possibly e
also as thev affect the binder. The selection of an accelerated
life test must take such differences into account.

Safety Properties

Various requirements may be imposed by considerations of
health and safety, including

Odor
Compliance with Air Pollution Regulations
Flash Point
Toxic Metal Content.
Packaging

Appropriate specifications regarding packing, packaging,
and marking are routinely included in paint specifications.

Qualification

Whether to nse a Qualified Products List is an adminis-
trative decision involving procurement policy and procedures
as well as the state of the technology and of the market in
the product. The QPL can be useful only after a reasonable
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number of producers has entered the market and qualified

tor listing. This implies a reasonably mature technology
with several practitioners who have been active for a period
ot the order of years. When the product is still develop-
ing, or it is necessary to encourage new producers, the

QPL procedure can be used only in combination with a speci-
tication based on objectively measurable properties. QPL
accentance can be based on demonstrated life in actual
service, which is perhaps the safest measure of acceptability
available to a buyver.

New Considerations

The protective effect of a zinc-rich coating is pri-
marily electrochemical, like that of a pure zinc electroplate
or hot-dip galvanize. The zinc-rich coating may be more
cconomical, both because it is more easily applied and
because it contains less zinc, and more protective because
the binder in the coating may protect the zinc from excess-
ively rapid attack by the environment. The binder must, of
course, leave a sufficiently exposed zinc surface to provide
the current flow that maintains the protective cathodic
potential.

In view of the importance of the cathodic protection
afforded by the zinc coating, the conductivity of the coating
is clearly an important characteristic. High conductivity
is encouraged by an extremely high loading of zinc in the
film, which is usually required by specifications: but this
may detract from other desirable film properties such as
strength, adhesion, or impermeability.

The service life is affected by the zinc content if its
Jdissolving or oxidation is the controlling mechanism of
degradation of the coating.

Service life may also be considerably affected by syner-
istic effects of other constituents of the film and the
effects of other degradation mechanisms.

[\

lfich zinc content is an important cost factor. An ideal
specification might well require a stated minimum zinc con-
tent, but the minimum should not be so high as to preclude
more economical and efficient formulations requiring less
zinc for equivalent service. It is clear that further
Jdevelopment of this technology will include exploration of




formulas in which zinc content is minimized while the
balance of electrochemical potential, conductivity, and
service life is maintained. Additives other than metallic
zinc may be employed to maintain required conductivity at
lower zinc content. For procurement of a satisfactory
product at minimum cost, it is desirable to specify only
those properties that show satisfactory performance of the
basic tunctions of the product.

It is worth considering, therefore, whether the protective
tunction of the coating should not be directly measured in
determining whether a given zinc-rich paint is acceptable
for a proposed application.

The crucial electrochemical protective function of the
zinc-rich coating may be most suitably measured by electro-
chemical techniques. For example, the potential of the zinc
surtface relative to a bare steel counterelectrode can be
measured as a function of current flow in a solution simulating
expected surface environments. The results may be inter-
pretable in terms of the protective capacity, i.e., the
proportion of bare metal that can be protected in an
incompletely coated area.

The conductivity may depend on other factors than the
zinc content alone, and presumably can be most effectively ]
assured by specifving a direct measurement. Whether the
important parameter is the sheet conductivity or the volume
conductivity across the film is unclear.

Measurement of the sheet conductivity requires a substrate
whose own sheet conductivity is much higher than that of the
film. An insulating substrate can be used if the character
of the film is not affected by substituting it for the metal
substrate on which the film would normally be used. Measure-
ment of the transverse resistance of the film would be con-
siderably more difficult because the expected resistance
values are low. A commercial milliohmmeter might be applicable,
but the measurement of such low resistances must be done by
the four-terminal technique, which may be difficult or
impossible to apply in this case.

These electrical and electrochemical aspects of zinc-
rich coatings should be examined with the objective of develop-
ing tests for the fundamentally significant properties of the
zinc-rich paints that are not revealed by the present tests
applied to coating materials whose function is not electro-
chemical. With this addition to his armament, the specifier




will be equipped to define requirements that assure a
satistactory product but allow maximum latitude for
vendors to employ the most efficient (i.e., lowest-cost)
formulations.,

-10-




SECTION A

Description and Composition

. This section contains requirements as to the
- percentages of stated ingredients. Compositions

' and other characteristics of the ingredients them-
selves are treated in section B.
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Seurlon A
specitication

vescription

Composition

Pigment

Vehicle
Volatile
Nonvolatile

Other

DOD-P-21035A
(Navy)

High zinc dust
content primer for
regalvanizing welds

in galvanized steel.

94% of total solids
(min)
97.5% (min)

MIL-P-23230
(Ships) Class III

Paint coating system
for use on steel ship-
board fuel or salt water
tanks (silicone zinc
type).

See "Provision Governing
Qualification'", Commanding
Officer, Naval Supply
Depot, Phildelphia, PA

See "Provision Governing
Qualification", Canmanding
Officer Naval Supply

Depot, Philadelphia, PA
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serloe A
MIL-P-38336 MIL-P-19453A
:\"‘-CC.l[”lC;lti.Oll (USAF) (Shlps) Class [
bescription A ready-to-mix, 2 Anticorrosive ship-
component self-curing bottom paint for use
inorganic zinc-rich as an undercoat for
primer for use on antifouling paints, _
steel surfaces. formula l14N-medium :
brown. i
Composition
Pigment 42.5 - 44%
' Zine 80% (min) of 20% (min) of pigment
pigment
Other Venetian red 4.3%
Mica 6.4%
Diatomaceous
silica 6.4%
Lead
linoleate 0.43%
Vehicle 56 - 57.5%
|
Volatile 68% (max) 24% (max)
.. Nonvolatile 32% (max) 32% (max)
-
\ Other Xylene 31%
) Turpentine 9.7%
v Alkali-refined
" linseed oil 5.0%
! Tung oil 10.1%
Phenolic resin 16.1%
! Cumarone- indene
' resin, hard 16.1%
Cuiarone-indene
resin, soft 11.1%




Seltlon A

e MIL-P-19453A- MIL-P-26915A

Specitication (Ships) Class II Class A

Description Anticorrosive ship- Ready-mix, single packag
bottom paint for use zinc dust primer for
on naval vessels as use on steel surfaces.

an undercoat for anti-
fouling paints.
Formula ND-dark

brown.
Composition
. Pigment 42.5 - 44%
i
‘ Zinc 20% (min)
Other Venetian red 4.3%
L Mica 6.4%
Diatomaceous
Silica 6.4%
Lead linoleate 0.43%
Lampblack 0.85%
1 j
Vehicle 56 - 57.5% ;
24% (max) 68% (max)
Volatile
o Nouvolatile 324 (min) 32% (min) ;
: Other Xylene 31%
; Turpentine 9.7%
v Alkali-refined
’ linseed oil 5.0%
! Tung oil 10.1%
' Phenolic resin 16.1%
'( Cumarone-Indene
e resin, hard 16.1%
o Cumarone-Indene
i resin, soft 11.1%
"
y
f
i
]
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SeUrIoN A
S;pecitication

bescription

Composition
Pigment
oY Zinc

Other

' Vehicle
Volatile
Nonvolatile

Other

- -y -

. T

| S—,

;“‘ = .

S

MIL-P-26915A
Class B

Ready-to-mix, two-
component zinc dust
primer for use on
steel surfaces.

70%

48% (max)
32% (min)

MIL-P-15145B

Corrosion-inhibiting

coating for interiors
or fresh (potable) water

tanks.

Total zinc
Zinc oxide
Zinc dust

Aliminum
stearate

47 - 50.5%
17 - 20.5%

67.6%

13.5%
54.1%

Alkyl-phenol mixing

varnish

Paint thinner

13.2%

17.3%

Cobalt naphthenate

drier

0.13%

Manganese naphthenate

drier

0.13%

!

I
|
i
i




SWLTION A

Specitication

bescription

Composition
Pigment
Zinc

Other

Vehicle
Volatile
Nonvolatile

Other

NASA/KSC F-0008
Type I, Class I

Self-curing, zinc-
rich coating used
as a corrosion
inhibitor.

Inorganic zinc,
organic solvent
reducible.

10

NASA/KSC F-0008
Type I, Class II

Self-curing, zinc-
rich coating used
as a corrosion
inhibitor.
Inorganic zinc, water
reducible.




Sl low A

Specitication

Description

Composition
Pigment
Zinc

Other

Vehicle
Volatile
Nonvolatile

Other

11

NASA/KSC F-0008
Type II, Class I

Self-curing, zinc-
rich coating used
as a corrosion
inhibitor.

Organic zinc, single
component,

12

NASA/KSC F-0008
Type II, Class II

Self-curing, zinc-
rich coating used
as a corrosion
inhibitor.

Organic zinc, two
Or more components.
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SuCTIoN A
. - . TT-P-641G TT-P-641G
Hpecitication Type I Type II
escription Ready-to-mix or Ready-to-mix or semi-
semiprepared primer prepared primer for
for use on galvan- use on galvanized metal
ized metal surfaces surfaces not in contact
not in contact with with foodstuffs or drinks
foodstuffs or drinking ing water. Zinc dust,
water. -inc dust, zinc zinc oxide, phthalic
oxide, linseed oil resin primer.
primer.
Composition
Figment 78 - 81% 62 -65%
‘ Zinc 98% (min) of 98% (min) of pigment
pigment
Other
P 1
o Vehicle 19 - 22% 35 - 38%
3
I‘ Volatile 9 - 11% 57% (max)
‘ Nonvolatile 89 - 91% 43% (min)
v
‘ Other
v
!
d
i
. -
¢
[
' A -8




SLUTlon A
specitication

Description

Composition
Pigment
Zinc

Other

Vehicle
volatile
Nonvolatile

Other

15

TT-P-041G
Type III

Ready-to-mix or
semiprepared primer
for use on galvanized
metal surfaces not in
contact with food-
stuffs or drinking
water. Zinc dust,
zinc oxide, phenolic
resin primer.

64-67%

98% (min) of
pligment

33 - 36%
50% (max)

50% (min)

16

AASIITO Proposed Revisior
Painting Metal Structure
Sec. 1Y (Inorganic)

Two-component, self-
curing ethyl silicate
vehicle type zinc
silicate paint.

50%

98% (min ) of pigment

50%
75 - 77% of vehicle
23 - 25% of vehicle

Ethyl silicate 27,
Polyvinylbutyral

resin 5.
Secondary butyl

alcohol 42.
Cyclohexanone 5.

1,1,2-Trichloroetnane

Dioctyl sodium sulfo-
succinate 0.

Hydrochloric acid 2.

Normal propanol 4.




17 18
SCUTION A\
AASHTO Proposed California
Goecification Revision Painting DOT 681-80-51
' Metal Structures,
Sec. 14 (Urganic)
besceription One-package, thermo- Ready-mixed fast drying
plastic organic zinc- zinc chromate paint
rich primer for use for use on blast-cleaned
on blast-cleaned steel surfaces coated
steel structures in with Pretreatment Wash
open air. Primer (681-80-52)
Composition
Pigment 62.3% (min) 46.9%
Zinc 96.5% (min) 46.9%
Other Red iron oxide 1.5% Sienna 2.1%
(max) Magnesium
Thixotropes and silicate 4.3%
additives 3.5% Aliminum
{max) stearate 0.5%

Vehicle 37.7% (max)
! | Volatile 28 - 323
Nonvolatile 72 - 78%
: Other Polyaryl ether 19.0% Alkyd resin 41.5%
) Ethylene glycol Thinner and
, monoethyl ether driers 1.14%
1] acetate 66.8%

Toluene 14.2%




SuUTION A

specitication

Description

Composition
Pigment
Zinc

Qther

Vehicle
Volatile
Nonvolatile

Other

19

California
DOT 681-80-56

Two-component, self-
curing zinc silicate
paint.

55 - 56%
985

Pyrazolone red,
dry 0.5%

14 - 45%

Hydrochloric
acid 2.9%
kthyl silicate 27.7%
Polyvinylbutyral
resin 5.5%
Secondary Butyl
alcohol 47.1%
Cyclohexanone 5.4%

1,1,2-Trichloroethane:

5.5%

2-Nitro-

Propane 5.5%
Dioctyl Sodium
Sulfosuccinate:0.45%

20

California
DOT 741-80-62

One component thermo-
plastic organic zinc-rich
primer for use on blast-
cleaned steel structures
in open air, spray
application.

62.3

o

96.5%

o\

Red iron oxide 1.5
(max)

Thixotropes and
additives
(max)

(93]
(4]
oe

37.7% (max)

0.

Polyaryl ether 195
Ethylene glycol mono-
ethyl ether
acetate 6.68%
Toluene 14%
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California
DOT 701-80-52

Speciiication

Wasin primer for use
on clean aluminum,
galvanized surfaces,
or on surfaces
previously coated
with organic or in-
organic zinc-rich
primers. Required
for vinyl paint

bescription

22

California
DOT 8010-61J-36

Zinc-rich organic
vehicle primer for
blast-cleaned structuralf
steel.

Composition systems.
Pigment 9.5 - 10.5% (of resin) 63.25% (min)
Zinc 6.9% (min) 95% (min) of pigment
Other Magnesium ‘ Red iron oxide: 1.5% (ma
silicate: 13 Thixotropes and
Lampblack: 0.7% additives: 5.5% ]
Vehicle 72.35% 37.7% (max)
Volatile

Nonvolatile

Other Butyl alcohol: 16%
Polyvinyl butyral
resin: 7%

Ethyl alcohol: 48.8%
Acid (curing)
component: 20%
Phosphoric acid: 3.5%

Lthyl alcohol: 15.1%

A - 12

Polyaryl ether: 19%
Ethylene glycol
monoethyl ether
acetate: 66.8%
Toluene: 14.2%




SLUTIoN A

Specification

Description

Composition
Pigment
Zinc

Jdthier

Vehicle
Volatile
Nonvolatile

Qther

23

North Carolina DOT
8.1558304 (Two-
Component)

Two-component, self-
curing, partially
hydrolyzed ethyl
silicate vehicle
type zinc silicate
paint,

75% (of non-
volatile)

635 (max)
37% (min)

Si02: 9% (min)
of ethyl silicate

A - 13

24

North Carolina DOT
8.1558304 (Single
Component)

One package thermoplastic
organic zinc-rich primer
which dries by solvent
release.

805 (of nonvolatile)

32% (max)

68% (min)
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Seltlow A

Specitication

bDescription

Composition
Figment
Zinc

Other

Vehicle
Volatile
Nonvolatile

Other

25 26

Indiana DOT Painting Indiana DOT: Painting
Structural Steel, Structural Steel,

sec. V-A sec.V-B

Two-component, self- Single-package self-
curing ethyl silicate curing inorganic zinc
type inorganic zinc- silicate paint.

rich paint.

755 of total solids 75% of total solids
96% of pigment 96% of pigment

55 - 61%
39 - 45%

Si0: 9 - 12% of Si02: 9 - 12% of ethyl
ethyl silicate silicate

A - 14




ScCTION A
Specification

bescription

Composition
Pigment
Zinc

Other

Vehicle
Volatile

Nonvolatile

e

Other

-

-

27 28

Iowa DOT- 4182.02 Ohio Supplement 950

Two conponent or Two component or
catalyzed single catalyzed single-
component self- component self-
curing ethyl sili- curing inorganic zinc

cate zinc-rich

paint for spray
application on blast-
cleaned scecl.

silicate paint.

75% (min) 96% af pigment
75% of total solids

39 - 43%

$i0,: 9 - 12%

A - 15




SCCTION A

Specitication

Description

Composition
Pigment
3 Zinc

Other

Vehicle
Volatile
Nonvolatile

‘ Other

LR T

.
i
.

Ohio Supplcment
950 (Single Component)

Acid catalyzed single
compounent self-curing
inorganic zinc silicate
paint.

81% (min)
57 - 61%
39 - 43%

8102: 9 - 12%




30
Sl Ion A

. . Florida DOT 971.14
Specitication

Description Galvanizing com-
pound for metal-
lizing welded areas
and repair of

uamaged galvanized

areas.
Composition
Pigment 80% (min)
Zinc 99% (min)
Other Lead suboxide
stabilizer: 0.15%
(max)
Vehicle 20% (max)
Volatile 78% (max)
Nonvolatile 22% (min)
Other Chlorinated

rubber: 60%

A - 17

31

Canadian Gov't.
Specifications Board
CGSB 1-GP 171c, Type I

Self-curing inorganic
zinc coating for use

on steel super structure
decks and hulls of
vessels, bridges, towers
off-shore drilling rigs,
tank linings, and
reconditioned old
equipment.

92% (min)




»

. e e 32
SO ION A 24

specification Canadian Gov't.
Specifications Board
CGSB 1-GP-171c

Description Type I1

Self-curing inorganic
zinc coating for use
on steel super-

structures,

decks and

hulls of vessels,
bridges, towers, off-
shore drilling rigs,

Composition

Pigment

Zinc 92% (min)

Other

Vehicle
Volatile
Nonvolatile

Other

A -

18

tank linings, and
reconditioned old
equipment

el

33

Steel Structures
Painting Council
SS¥C X 20X Type I

Highly pigmented in-
organic zinc-rich
coatings capable of
galvanically protecting
exposed steel.

85% (min)
87% (min)

15% (max)




34 35
TR ORI FURTIAN
: _ Steel Structures Ameron Dimetcote EZ
Specitication Painting Council
SSPC X 20X Type II
bescription Highly pigmented in- Single-component in-
organic zinc-rich organic zinc-coating
coating capable of for use on structural
galvanically pro- steels in marine
tecting exposed and land environments
steel. as a primer or only coat
Composition
Pigment 83% (min)
. 2 ine 93% (min) 82% (dry film) %
! Other !
Vehicle 17% (max)
Volatile
. Nonvolatile
h
‘f Other
v
i
i
!
A - 19




Sseurlos A 36

Specitication Ameron Dimetcote
EC 11

poescription Single-component

inorganic zinc coat-
ing for use on
structural steels in
a marine or land
environment as a
primer or only coat.

Composition
Figment
ing

Other

Vehicle
Volatile
Nonvolatile

Other

o

-

~1

192 ]

Ameron limetcote Stcel
rimer 1M

Single-component
inorganic zinc-rich
primer for use on
steel surfaces as a
preconstruction or
shop primer.
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SclTION A\

Specitication

Vescription

Composition
Pigment
inc

Other

Vehicle
Volatile
Nonvolatile

Qther

38

Ameron Dimetcote
Steel Primer 2

Self-curing, weld-
able primer for
use on steel
surfaces.

39

Ameron Dimetcote 3

Post-cured inorganic
zinc primer for
maintenance, tank
lining, and permanent
priming on steel surfacd




RYW N (O XTAY 30 J1

Specitication Arecron Dimetcote 4 Ameron Dimetcote &
Food Grade
bescription Water-based, self- Water-based, self-
cure inorganic zinc cure inorganic zinc
primer for mainten- primer for steel tank

ance, tank lining and 1lining.
marine use on steel
surfaces.

Composition
Figment
. Zinge

dther

| Volatile
Nonvolatile

t
: v Other

to
t

l
4 A -




Seerlos A

Specitication

Pescription

Composition
Pigment
linc

Other

Vehicle
Volatile
Nonvolatile

otner

42

Ameron Dimetcote §

Self-cure or post
cure water-based
inorganic zinc
primer for maint-
enance, marine,
and permanent
priming of steel
surfaces.

43

‘Ameron Dimetcote 6

Inorganic zinc coating
for use on steel
surfaces which cures
through solvent release
and reaction with
atmospheric moisture.




Y

SLCTION A 44 45
Aneron Dimetcote 8 Ameron Dimetcote 9
Specitication
Description Inorganic, chemically Inorganic zinc-rich
cured zinc silicate coating for use on
coating for use in blasted or pickled
tank lining. steel surfaces which

cures through solvent
release and reaction
with atmospheric
moisture.

Composition
Pigment
F - Zinc

Other

Nonvolatile

! Other

‘ Vehicle
‘ Volatile
|




Sl Ion A

specitication

Description

Composition
Pigment
Zinc

Other

Vehicle
Volatile
Noanvolatile

Other

46

Ameron Dimetcote 9FT

Inorganic zinc-rich
coating for use on
steel surfaces as a
topcoat or primer
which cures through
solvent release and
reaction with atmos-
pheric moisture.

47

Ameron Dimetcote 10

Nonflammable, water-
based self-curing in-
organic zinc coating
used on steel structures
exposed to salt spray
and extreme weathering.




Seevios A 48

carboline Company Revised

Specification Fainting
Existing Steel Bridge !

Structures i
Single-component, self-
curing inorganic zinc
rich coating.

seecitication

vescription

gonposition
Pigmont
line 80% (min) dry film

Other

Vehicle
Volatile
Nonvolatile

Other




SECTION B

Ingredients

This section contains all requirements
regarding composition and properties of a
single ingredient.

[~ C.




SLCTION B

Specification

[ngredients

Pigment

Vehicle

DOD-P-21035A
(Navy)

Zinc dust (metallic
zinc powder), dry
(TT-P-460)

MIL-P-23230
(Ships) Class III

Zinc dust

Inorganic silicate,
phosphate or silicone




SLUTION B

Specitfication

[ngredients

Pigment

Vehicle

MIL-P-38336
(USAF)

Zinc dust (metallic
zinc powder), dry
(TT-FP-460)

MIL-P-19453A
(Ships) Class I

Zinc yellow (chromate)
dry (TT-P-465)

Lampblack, dry (TT-P-350)

Venetian red, dry (TT-P-
457)

Mica (extender pigment)
(MIL-M-15176)

Diatomaceous silica
(MIL-S-5191)

Lead linoleate (MIL-L-
17190)

Tung o0il, raw (TT-T-775)

Turpentine, gum spirit
(TT-T-801)

Xylene (TT-X-916)

Linseed 0il, alkali-
refined (MIL-L-15180)

Resin, para-phenyl, phenol
formaldehyde (MIL-R-
15184)

3 im0 TR P AP IO S,



SLUTTION B

Specitication

Ingredients

Pigment

Vehicle

5 6

MIL-P-19453A MIL-P-26915A |
(Ships) Class II Class A ;

Zinc dust (metallic zinc
powder), dry (TT-P-460)

Zinc yellow,
(chromate) dry

(TT-P-465)
Lampblack, dry (TT-
P-350)
Venetian red, dry
(TT-P-457)

Mica, extender
pigment (MIL-M-
15176)

Diatomaceous silica
(MIL-S-5191)

Lead linpleate (MIL-
L-17190)

Tunyg oil, raw (TT- Thinner, paint (TT-T-291)

T-775) Toluene, technical (TT-T-:
Turpentine, gum 548)

spirits (TT-T-801) Enamel, alkyd gloss (TT-
Xylene (TT-X-916) E-489)

Linseed oil, alkali Lacquer, cellulose nitrate

refined (MIL-L-15180) gloss, for aircraft
Resin, para phenyl (TT-L-32)

phenol-formaldehyde Lacquer, acrylic-nitrocell
(MIL-R-15184) '

ulose, gloss (MIL-L-
19537)

Lacquer, acrylic-nitro-
cellulose, camouflage
(MIL-L-19538)

Coating, polyurethane,
thermal resistant (MIL-
C-27227)




S

SLUTION B

Specitication

[nyredients

Pigment

Vehicle

7

MIL-P-26915A
Class B

Zinc dust, (metallic
zinc powder), dry
(TT-P-460)

Thinner, paint (TT-
T-291)

Toluene, technical,
TT-T-548)

Enamel, alkyd gloss .
(TT-E-489)

Lacquer, cellulose
nitrate, gloss, for
aircraft (TT-L-32)

Lacquer, acylic-nitro-
cellulose, gloss
(MIL-L-19537)

Lacquer, acrylic-nitro-
cellulose, camouflage
(MIL-L-19538)

Coating, polyurethane,

thermal resistant
(MIL-C-27227

MIL-P-15145B

Zinc dust (metallic
zinc powder), dry
(TT-P-460)

Zinc oxide, dry and ‘
paste-in-oil (TT-Z-301)

Aluminum stearate (MIL-
A-15206)

Thinner, paint (TT-T-
291)

Varnish, mixing, phenolid
(MIL-V-15218)

Drier, paint, naphthenat
liquid (cobalt and
manganese) (TT-D-643)
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SLCTION B
Specitication

Ingredients

Pigment

Vehicle

NASA/KSC F-0008
Type I, Class I

Zinc dust (metallic
zinc powder), dry,
(TT-P-460)

10

NASA/KSC F-0008
Type I, Class II

Zinc dust, (metallic
zinc powder), dry
(TT-P-460)




SLCTION B

Specffication

[ngredients

Pigment

Vehicle

11

NASA/KSC F-0008
Type II, Class I

Zinc dust (metallic
zinc powder), dry,
(TT-P-460)

12

NASA/KSC F-0008
Type II, Class II

Zinc dust, (metallic
zinc powder), dry
(TT-P-460)




SECTION B

Specification

[ngredients

Pigment

Vehicle

13

TT-?-641G
Type I

Zinc dust (ASTM
D 520)

Zinc oxide (ASTM
D 79)

Resin, alkyd solu-
tions (TT-R-266)

Thinner, paint
(TT-T-291)

14

TT-P-641G
Type II

Zinc dust (ASTM D 520)
Zinc oxide (ASTM D 79)

Resin, phenol-
formaldehyde para-
phenyl (TT-R-271)

Tung oil, raw (TT-T-775)

Linseed o0il, boiled
(TT-L-190)

Thinner, synthetic
resin enamel (TT-T-306)
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SLUTION B 15

e e TT-P-041G
Speetitication Type III
[neredients
Pigment Zinc dust, (ASTM
D 520)

Zinc oxide,
(ASTM D 79)

Vehicle Resin, phenol-
formaldehyde
para-phenyl
(TT-R-271)

Tung oil, raw,
(TT-T-775)

Linseed oil,
hoiled, (TT-L-
190)

Thinner, synthetic
resin enamel, (TT-
T-306)

lo

AASHTO Proposed Revisio
Paintinyg Metal Structur
Sec. I1 (Tnorganic)

Zinc dust (ASTM D 153)

Ethyl silicate, 40% SiO;
content
Polyvinylbutyral resin
(MIL-P-15328)

Secondary butyl alcohol
(TT-B-848)

Cyclohexanone
1,1,2-trichloroethane

Dioctyl sodium sulfo-
succinate solution
in normal propyl alcoho

Hydrochloric acid 0.25%
solution of hydrogen
chloride gas

Normal propanol
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SLUTION B

Specitication

[nercedients

Pigment

Vehicle

17

AASHTO Proposed
Revision Painting
Metal Structures,

Sec. 1Y (Organic)

Zinc dust (TT-P-460,
type I)

Zinc oxide (TT-P-463,
(TT-P-463, type I,
grades A or B)

Red iron oxide

Polyaryl ether
Ethylene glycol
monoethyl ether
acetate (MIL-E-
7125)

Toluene (TT-T-548)

18

California
DOT ©081-80-51

Zinc yellow (TT-P-465)
type I.

Zinc oxide (TT-P-463)
type I, grade A

Sienna (TT-P-435)

Magnesium silicate
(TT-P-103)

Aluminum stearate
(MIL-A-15206)

Alkyd resin solution
(Cal. DOT 681-80-430)

Thinner (TT-T-291)
grade 1

Driers (TT-D-643)

e —— YR TR T A W Y




SLCTION B 19 20

Specitication California California
DOT 681-80-56 DOT 741-80-62

Ingredients

Pigment Zinc dust (TT-P-460), Zinc chromate
type I Magnesium silicate
Red iron oxide (MIL-M-15173, type A
Zinc oxide (TT-P-463) or B)
tvpe [, grade A or Lampblack, (TT-P-350)
B. Zinc dust (TT-P-460)
type I
Vehicle Polvaryl ether Butyl alcohol, normal
Ethylene glycol (TT-B-846)
Monothyl ether Ethyl alcohol (O-E-760
Acetate (MIL-E-7125) grade III)
{ Toluene (TT-T-548) Phosphoric acid {0-D-640

grade I)




SLCTION B

Specification

Ineredients

Pigment

Vehicle

21

California
DOT 701-80-52

Zinc chromate (insol-
uble type)

Magnesium silicate
(MIL-M-15173 type A
or B)

Lampblack (TT-P-350)

Butyl alcohol, normal
(TT-B-840)

Ethyl alcohol (O-E-
760 grade III)

Polyvinyl butyral
resin

Phosphoric acid (O-
0-670, class I)

Ethyl alcohol (0O-E-760

grade III)

22

. California
DOT 8010-61J-36

Zinc dust (metallic zinc

powder), dry (TT-P-463
type I, grade A or B)
Red iron oxide
Zinc oxide (TT-P-463
type I, grade A or B)

Polyaryl ether
Ethylene glvcol mono-
ethyl ether acetate

(MIL-E-7123)
Toluene (TT-T-548)




SLCTION B
Specification

[ngredients

Pigment

Vehicle

tv
("]

North Carolina DOT

3.1558304 (Two-
Component)

Zinc dust (metallic
zinc powder), dry,
TT-P-460, type I,
regular

Ethyl silicate

24

North Carolina DOT
§.1558304 (Single
Component)

Zinc dust (metallic
zinc powder), dry
TT-P-460, type I,
regular

Polyaryl ether in
appropriate solvent




SLCTION B
Specitfication

Ingredients

Pigment

Vehicle

25

Indiana DOT Painting
Structural Steel,
sec. V-A

Zinc powder: 96%
metallic powder

Pre-hydrolyzed acid
catalyzed ethyl
silicate in
appropriate solvent

26

Indiana DOT Painting
Structural Steel,

sec.V-B

Zinc powder: 96%
metallic zinc

Ethyl silicate in
appropriate solvent




SLCTION B -

Specification

Ingredients

Pigment

Vehicle

27

Iowa DOT-4182.02

Zinc dust

Partially hydroly:zed
ethyl silicate in
appropriate alcohol
solvent

Ohio supplement 950

Zinc dust; ASTM D 520




SLCTION B

Specification

[ngredients

Pigment

Vehicle

Ohio Supplement
950 (Single Componcnt)

Zinc dust (ASTM D 520)

Partially hydrolyzed
ethyl silicate in
appropriate alcohol
solvent




SLUTION B 30 31

Specification Florida DOT 971.14 Canadian Gov't.
Specifications Board

CGSB 1-GP 171c, Type I
[neredients

Pigment Zinc dust (TT-2-291) Zinc dust (ASTM D 520)
Lead suboxide
stabilizer

Vehicle Chlorinated rubber Silicate solution
with suitable
I plasticizer




SECTION B

Specification

Ingredients

Pigment

Vehicle

52

Canadian Gov't.
Specifications Board
CGSB 1-GP-171c¢

Type II

Zinc dust (ASTM D
520)

Silicate solution

33

Steel Structures
Painting Council
SSPC X 20X Type I

Zinc dust (ASTM D
520)




StCTION B

Specitication

[ngredients

Pigment

Vehicle

1

-——

34

Steel Structures
Painting Council
SSPC X 20X Type II

Zinc dust

B - 19

35

‘Ameron Dimetcote

EZ




SLCTTON B

Specitication

[nuredients

Pigment

Vehicle

Ameron Dimetcote
E2 II

--Ameron Dimetcote Steel
Primer 1M




SLCTION B

Specificuation

Ingredicents

Pigment

Vehicle

33

Ameron Dimetcote
Steel Primer 2

39

Ameron Dimetcote 3




SLCTION B 40 41

Specitication Ameron Dimetcote ¢ Ameron Dimetcote 4
Food Grade
[ngredients

Pigment

Vehicle




SLCTION B 12 43

Specitication Ameron Dimetcote 5 Ameron Dimetecote 6

[ngredients

Pigment

Vehicle




SLUTION B

Specitication

[ngredionts

Pigment

Vehicle

L

44

Ameron Dimetcote §

24

15

Ameron Dimetcote 9




SLCTION B 16 7

Spectitication Ameron Vimetcote YFT Ameron Dimetcote 10

Ingredients

Pigment

Veilicle

———
=
1

25




SLCTION B

Specification

Ingredients

Pigment

Vehicle

18

Carboline Company Revised
Specification Painting
Existine Steel Bridee

Structures

Zinc dust (ASTM D 520)

Inorganic silicate in
appropriate alcohol
solvent




SECTION C
Tests
This section contains all requirements

regarding test procedJures applicable to the
plawent, vehicle, or paint as a whole.
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SLUTTUN C

Specification

Tests
salt Spray
Adhesion

Accelerated
Weathering

Color

Dryving Time
Dry-To-Touch

Dry Hard

other

DOD-P-21035A
(Navy)

FLD STD 141a, method 6061

FED STD 141a, method 6304

FED STD 141a, method 4061

para 4.2.2

para. 4.2.8

Pigment: FED STD 14la,
method 4021
Nonvolatiles: FED STD
1414, method 4058
Application: FED STD
141la, method 2131, 2141
Condition in container
FEN STD 141a, method 3011
Weight per gallon: FED
STDh 141a, method 4184
Viscosity: FED STD 141a,
method 1281
Flash point: FED STD
141a, method 4293
Total zinc: ASTM D521
Condition in partially
full container: FED STN
111a, method 3021

(@]
'
[ 8]

[8%)

MIL-P-23230
(Ships) Class III

FED STD 141a, method 4250

FED STD 141a, method 4061

SN

para 3.

to

para. 4.2.8

Pigment: FED STD 141la, method
4021

Volatiles:
method 1041

Nonvolatile vehicle: FED STD
141a, method 4058

Viscosity: FED STD 141la,
method 4281

Weight per gallon: FED STD
141a, method 1184

Fineness of grind: FED STD
141a, method 4411

Flash point: FED STD l4la,
method 4293

Odor: FED STD 141a, method
4401

Color: FED STh 141a, method
4250

Directional reflectance

FED STIY 141a, method 6121
Flexibility: FED STD 141a,
method 6222

Application: FED STD 14la,
method 2131, 2141

Condition in container: FD
STD 141a, method 3011

FED STD 14la,




SECTION C

Specification

Tests
Salt Spray
Adhesion

Accelerated
Weathering

Color

Drying Time
Dry-to-Touch
Dry Hard

Other

MIL-P-38336
(USAF)

FED STD 141a,
Method 3250

Flash point: FED
STD 141a, Method
3201

Odor:F.D STD 1l4la,
Method 1401

Coarse Particles §
Skins: FED STD
14la, Method 4091

Miscibilityv: FED
STD 14la, Method
4201

Wt. Per Gallon: FED
STD 141a, ‘Method
1184

MIL-P-19453A
(Ships) Class 1

FED STD 141a, Method 4248

FED STD 14la Method 1061.1
para, 4.2,2
para. 1.2.8

Ash: FED STD 141a, Method 5261
Flash point: FED STD 1ldla,
Method 4294
Iodine Number: FED STD Method 5061
Acid Number: FED STD 14la,
Method 5072
Specific Gravity: FED STD 1l4la,
Method 4185
Coarse Particles and Skins:
FED STD 14la, Method 1092
Viscosity: FED STD 141a,
Method 4281
Wt. Per Gallon: FED STD 1l4la,
Method 4184
Fineness of Grind: FED STD l4la,
Method 4411
Odor: FED STD 141a, Method 4101




SLUTTIUN C

Specification

Tests
Salt Spray
Adiresion

Accelerated
Weathering

Color

Drying Time
Dry-To-Toucn
Dry Hard

other

MIL-P-19453A
(Ships) Class I1I

FED STD 1i1la, method
1250

FED STD 141a, method
4061.1

para. 4.2.2

ty

para. 4.2.8

Ash: FED STD 1d41a,
method 5261

Flash point: FED STD
141a, method 4294
[odine Number: FED STD
method 5061

Acid Number: FED STD
l4la, method 5072

Specific Gravity: FED
STD 14la, method 1185

Coarse Particles and
Skins: FED STD 141a,
method 4092

Viscositv: FED STD
141a, method 1281

Wt. Per Gallon: FED
STD 141a, method 1184

Fineness of Grind: FED
STD 141a, method 4411

Odor: FED STD 141a,
method 4401

MIL-P-26915A
Class A

Pigment: FED STD 141a, method
1021

Volatiles: FED STD 14la, method
3021

Nonvolatile vehicle: FED STD
141a, method 1053

Water: FED STD 14la, method 4081

Coarse particles and skins: FED
STD 131a, method 4091

Viscosity: FED STD 141a, method
1184

Weight per gallon: FED STD ldla,
method 4184

Fineness of grind: FED STD 1l41a,
method 4411

Odor: FED STD 141a, method 3401

Rosin and rosin derivatives:

FED STD 141a, method 5031

Phenolic resins:  FED STD 14la,
method 5141

Flash point: FED STD 141a,
method 1291

Zinc oxide: method 7091




SLETTUN ¢

Specitfication

Tests
Salt Spray
Adhesion

Accelerated
Weathering

Color

Drying Time
Dry-To-Touch
Dry Hard

Oother

MIL-P-26915A
Class B

Pigment: FED STD 141la,
method 4021
Volatiles:
method 1021
Nonmvolatile vehicle: FED
STD 14la, method 4053
Water: FED STD 141a,
method 1081
Coarse particles and skins:
FED STD 141a, method 4091
Viscosity: FED STD 141a,
method 4184
Weight per gallon:
14la, method 1184
Fineness of grind:
141la, method 4111
Odor: FED STD 141a, method
4401

FED STD 14la,

FED STD

FED STD

Rosin and rosin derivatives:

FED STD 141a, method 5031
Phenolic resins: FED STD
111a, method 5141
Flash point: FED STD l41la,
method 4291

Zinc oxide: method 7091

MIL-P-151d4SB

FED STD 141a
para. 3.2.2
para. 4.2.2

Pigment: FED STD-141a,
method 4021

Volatiles:
method 4041

Nonvolatile vehicle: FED
STD 141a, method 1053
Water: FED STD 14la, methodl
4081

Coarse particles and skins:

FED STD 141a,

- FED STD 141a, method 4091

Viscosity:
method 4281
Weight per gallon:
141a, method 4184
Fineness of grind:
11la, method 4411
Odor: FED STD 1l4la, method
4401
Rosin and rosin derivatives:
FED STD 141a, method 5031 ;
FED STD :4la, .

FED STD 141a,
FED STD
FED STD

Phenolic resins:
method 5141
Flash point: FED STD 141a,

method 4291




SECTION C

Specification

Tests
Salt Spray
Adhesion

Accelerated
Weathering

Color

Dryving Time
Dry-To-Touch

Dry Hard

vther

NASA/KSC F-0008
Type I, Class I

FED STD 141a, method 6061
(pancls not scored)

Pigment: FED STD 14la,
method 33]2
Nonvolatiles: FED STD 14la,

method 1312
Metallic zinc: FED STD
141a, method 7221
Volatiles: FED STD 14la,
method 4312
Weight per gallon:
141a, method 4184
Viscosity: FED STD l4la,
method 1281
Flash point:
method 4294

FED STD

FED STD 141a,

10

NASA/KSC F-0008
Type I, Class II

FED STD 141a, method 6061
(panels not scored)

Pigment: FED STD 1ldla,
method 4312
Nonvolatiles: FED STD 14la,

method 4312
Metallic zinc: FED STD
141a, method 7221
Volatiles: FED STD l41la,
method 4312

Weight per gallon: FED STD
141a, method 4184
Viscosity: FED STD 1l4la,

method 4281
Flash point:
method 4294

FED STD 141a,




SLCTTION ¢

Specitication

Tests
Salt Spray
Adhesion

Accelerated
Weathering

Color

Dryving Time
Dry-To-Touch
Dry Hard

Jdther

11

NASA/KSC F-0008
Type II, Class I

FED STD 141a, method 6061
(panels not scored)

Pigment: FED STD 141a,
method 1312
Nomvolatiles:
method 1312

Metallic zinc: FED STD
141a, method 7221
Volatiles: FED STD l4la,
method 1312
Weight per gallon:
141a, method 4181
Viscosity: FED STD 14la,
method 3281
Flash point:
method 4204

FED STD 141la,

FED STD

FED STD 141a,

12

NASA/XSC F-0008
Type II, Class II

FED STD 14la, method 6061
(panels not scored)

Pigment: FED STD l4la,
method 4312
Nonvolatiles: FED STD 141a,

method 4312
Metallic zinc: FED STD
141a, method 7221
Volatiles: FED STD 1l4la,
method 4312
Weight per gallon:
141a, method 4184
Viscosity: FED STD 141la,
method 4281
Flash point:
method 34294

FED STD

FED STD 141a,

TN

T Aersme o s mre




SECTIUN C

Specitication

Fests
Salt Spray
Adhesion

Accelerated
Weathering

Color

Drving Time
Dry-To-Touch
Dry Hard

Jdther

15

TT-?2-641G
Type I

FED STD 1341a, method
4250

FED STD 141a, method
1001
para. 4.2.2

para. 4.2.8

Condition in container:
FED STD 14la, method
3011

Skinning: FED STD 141a,
method 3021

Spraying properties:
FED STD 141a, method
4331

QOdor: ASTM D 1296

Rosin: ASTM D 1542,
sec. 4a

Water resistance: FED
STD 141a, method 5011

Weight per gallon:
AST™ D 1475

Pigment: FED STD 141a,
method 4021

Nonvolatile vehicle:
FED STD 141a, method
1051

Water: FED STD 14la,
method 4081

Coarse particles and
skins: ASTM D 18§,
sec. 6

Viscosity: ASTM D 562

14

TT-P-641G
Type 11

FED STD 141a, method
1250

FED STD 141a, method
4061
para. 1.2.2

para. 1.2.8

Condition in container:
FED STD 141ia, method
3011

Skinning: FED STD 141la,
method 3021

Spraying properties:
FED STD 141a, method
1331

Odor: ASTM D 1296

Rosin: ASTM D 1542,
sec. da

Water resistance: FED
STD 141a, method 5011

Weight per gallon:
ASTM D 1475

Pigment: FED STD 141a,
method 4021

Nonvolatile vehicle:
FED STD 141a, method
1051

Water: FED STD l41a,
method 4081

Coarse particles and
skins: ASTM D 135,
sec. 6

Viscosity: ASTM D 562




SLCTION C

Specitication

lests
salt Spray
Adhestion

Accelerated
Weathering

Color

Dryving Time
UDry-To-Toucn
Dry lard

Jther

15

TT-P-041G
Type III

’1

lo

AASHTO Proposed RevisionJ
Painting Metal Structure
Sec. I3 (Inorganic)

ASTM B 117

FED STD 141a, method 6222

FED STD 141a, method 4250

FED STD 14la, method 4061,
1.2.2, 4.2.8

Fineness of grind: Fisher
sub-sieve sizers

Infrared characteristic
curve: DOT file

X-ray diffraction curve:
DOT file

Viscosity: FED STD 14la,
method 4281

Metallic zinc: FED STD 1l41a,
method 7221

Storage life:

Pencil Hardness:




SLCCTON

Specitication

lests
Salt Spray
Adhesion

Accelerated
Weathering

tolor

Drving Time
Dry-To-Touch
Dry Hard

Jdther

17

AASHTO Proposed

Revision Painting
Metal Structures,
Sec. 13 (Organic)

ASTM B 117

FED STD 141a, method 6222

FED STD 141a, method 1250

FED STD 1d41a, method 4061,
1.2.2, 4.2.8

Fineness of grind: Fisher
sub-sieve sizers
Infrared characteristic
curve: DOT file
X-ray diffraction curve:
DT file
Viscosity:
method 4281
Metallic zinc:
method 7221
Storage life:
Pencil Hardness:

FED STD 1dla,

FED STD 141a,

— Y

18

California
DOT 681-80-51

FED STD 141, nethod 4061
para. 4.2.2
para. 4.2.8

Total zinc: FED STD 141a,
method 722

Specific gravity of zinc
dust: ASTM D 153

Viscosity: FED STD 14la,
method 4281

Weight per gallon: FED
STD 141a, method 4181

Storage life: FED STD
141a, method 3011




SLUTTION

Sprecitication

ests
Salt Spray
Adhesion

Accelerated
Weathering

Color

Drying Tinme
Dry-To-Toucn
Dry Hard

other

19

California
DOT 681-80

ASTM B 117

FED STD 14la, metho

FED STD 141a, metho
para. 4.2.2

para. 4.2.8

-56

d 6222

d 4061

Total zinc: FED STD 14la,

method 7221
Specific gravity:
D 153

ASTM

Viscosity: FED STD 14la,

method 4281
weight per gallon:
14la, method 1184
Storage life

FED STD

20

California
DOT 741-80-62

ASTM B 117

FED STD 141a, method 6222

California DOT 691-80-450

FED STD 141a, method 4061,

para. 4.2.2

para. 4.2.8

Pencil Hardness:
Infrared characteristic
curve:

X-ray diffraction curve




SLETIUN C

Specification

lests
salt Spray
Adhesion

Accelerated
Weathering

Color

Drving Time
Dry-To-Touch
Dry Hard

other

21

Calitornia
DOT 701-80-52

ASTM B 117

FED STD 14la, method
10061
para. 4.2.2

para. 4.2.8

Viscosity: ASTM D 1243

'etght per gallon
Fineness of grind

Coarse particles and
skins:

RR-S5-366

v
t9

.California

DOT 8010-61J-36

ASTM B 117

FED STD 14la, method
1061
para. 4.2.2

para. 4.2.8

Viscositv: AST D 1243
Weight per gallon
Fineness of grind
Coarse particles and
skins: RR-5-366




SLCTTON ¢

Specification

lests
Salt Spray
Adhesion

Accelerated
Weathering

Color

Drying Time

Dry-To-Toucin

Dry Hard

Jthor

North Carolina DOT
8.1558304 (Two-
Component)

ASTM B 117

ASTM G23 69
tyvpe D

Fresh water resistance
Salt water resistance

23

North Carolina DOT
8.1558303 (Single
Component)

ASTM B 117

ASTM G23 69
tvpe D

Fresh water resistance
Salt water resistance




SLCTTION C

Spectitication

Tests
sSalt Spray
Adhesion

Accelerated
Weathering

Color

Dryving Time
Dry-To-Toucn
Dry tard

other

25

Indiana DOT Painting

SeC . -

Structural Steel,
sec. V-Ao

Test method Iowa 811

Test method Iowa 811

Fresh water resistance
Resistance to elevated
temperatures and
thermal shock

Indiana DOT Painting
Structural Steel,
sec.Vv-B

Test method Iowa 811

Test method Iowa 811

Test method Towa 811




stelloN O

Specification

lests

salt Spray
Adhesion

Accelerated
Weathering

Color

Drving Time
Dry-To-Touch
Dry Hard

vther

27

Jowa DOT 4182.02

lowa test method 811

Fresh water resistance
Resistance to elevated
terperature and thermal
shock: Jowa test method
811

Stovage life of vehicle:
[owa test method 811

28

Ohio Supplement 950

ASTM B 117

ASTM G 73, type D

Fresh water resistance
[owa test method 811
Resistance to elevated
temperatures and thermal
shock test method 811
Salt water resistance

o por v |




SLCTTON C

Specification

lests
salt Spray
Adhesion

Accelerated
Weathering

Color

Drving Time
Dry-To-Touch
Dry Hard

other

Ohio Supplcement
950 (Single Componcent)

ASTM B 117

ASTM G 73, tvpe D

Fresh water resistance
Towa test method 811
Resistance to elevated
temperatures and themal
shock test methnd 811
Salt water resistance




SECTTION

Specitication

Tests
salt Spray
Adhesion

Accelerated
Weathering

color

Drving Time
Dry-To-Toucn
Dry Hard

Jether

30

Florida DOT 971.14

FED STD 141a, method 6061

FED STD 141a, method 6304

Abrasion restistance: FED
STD [4la, method 6192

31

Canadian Gov't.
Specifications Board
CGSB 1-GP 171c¢c, Type I

CGSB 1-GP-71, method 129.2

CGSB 1-GP-71, method 5.1
Flash point: CGSB 1-GP-T1,
method 3.1

Coarse particles: ASTM D 185
Inmersion test: CGSB
1-GP-71, method 110.1




SECTTON C

Specitication

Tests
salt Spray
Adhesion

Accelerated
Weathering

Color
Drving Time

Dry-To-Touch

Dry tard

dther

(2]
H)

Canadian Gov't.
Specifications Board
CGSB 1-GP-171c¢
Type I1

CGSB 1-GP-71, method 129.2

CCSB 1-GP-71, method 5.1
Flash point: CGSB 1-Gp-71,
method 3.1
Coarse particles: ASTM
D 185
Immersion test: CGSB
1-GP-71, method 110.1

(2]
(92)

Steel Structures
Painting Counclil
SsSPC X 20X Type 1

ASTM B 117

ASTM D 3359

Viscositv: FED STD 14la,
method 4281, 4282 or
ASTM D 562

Solids: FED STD 1l4la,
method 1031.1 or ASTH
D 2369

Weight per gallon: FLD
STD 141a, method 4184.1

e ~ ey




SLUTTON U

Specitication

Tests
Salt Spray
Adhesion

Accelerated
Weathering

Color

Drying Time
Dry-To-Toucn

Dry Hard

Other

|21
EN
il
(¥a]

Stgel Structures Ameron Dimetcote EZ
Painting Council
SSPC X 20X Type Il

ASTM B 117

ASTM D 3359

ASTM D 1040
ASTM D 1040

Viscosity: FED STD 141a, Flash point: ASTM D 1510
method 4281, 4282 or
ASTM D 562

Solids: FED STD 1ld41a,
method 4041.1 or ASTM
D 2369

Weight per gallon: FED
STD 141a, method 4184.1




SECTION C

Specitication

Tests
salt Spray
Adhesion

Accelerated
Weathering

Color

Drying Time
Dry-To-Touch
Dry Hard

vther

36

Ameron Dimetcote
g2 Il

ASTM D 1640

ASTM D 1640

Flash point:
ASTM D 3278

37

Ameron lDimetcote Steel
Primer 1M

ASTM D 1640
ASTM D 1640

Flash point:
ASTM D 1310




SLETTON C

Specification

Tests
Salt Spray
Adhesion

Accelerated
Weatherinzg

Color

Dryviag Time
Dry-To-Touch
Dry Hard

other

[97]
[#2]

Ameron Dimetcote

Steel Primer

ASTM D 1640

Flash point:
ASTM D 1310
Pot life

(2]
-~

Ameron Dimetcote 3

ASTM D 1640
Flash point: ASTM D 1310

Pot life




SLUrTon € 40 1

Specittcation Arnicron Dimetcote d Anieron Dimetcote 4
Food Grade

Tests
sSalt Spray
Adhesion

Accelerated
Weathering

Color

Drving Time
Dry-To-Touch ASTM D 1640 ASTM D 1640

Dl')" Htard ASTM D 1640 ASTM D 1640

vther Pot life Pot life
Flash point Flash point




St o 12 43 :
N, rcitication Ameron Dimetcote § Ameron Dimetcote 6
lests :

salt spray
Adhesion

Accelerated
Weathering

color

Drving Fime

Dry-lo-Toucn ASTM D 1640 ASTM D 1640

Dry iard ASTM D 1640 ASTM D 1640
Other Pot life Pot life

Flash point: Flash point:

ASTM D 1310 ASTM D 1310




SLCTION C 14 45
specification Aneron -Dinetcote § Ameron Dimctcote 9
[ests

salt Spray
Alnesion

Accelerated
Weathering

color

Drying Tinme
Dry-To-Touch
Dry Hard
Jther Flash noint: ASTM Flash point: ASTM D 1310

D 1310
Pot life Pot life




SLCTION C 16 47
specitication Ameron vimetcote 9FT Ameron Dimetcote 10
Iests

salt Spray
Adhesian

Accelerated
Weathering

Color

Dryving Time

Dry-To-Toucn ASTM D 1640 ASTM D 1640
Dry Hard ASTM D 1640 ASTM D 1640
Jther Pot life Pot life
Flash point: ASTM Flash point: ASTM
D 1310 D 1310




SLCTTION C

Specification

Tests
Salet Spray
Adhesian

Accelerated
Weathering

Color
Brying Tine

Dry-To-Touch

Dry ltard

Jther

48

Carboline Company Revised
Specitfication Painting
Existing Steel Bridge

Structures

ASTM B 117

ASTM G 23-69 type D

Fresh water resistance
Salt water resistance

e+~ -




SECTION D

Requirements

This section contains all requircments
regarding properties of the - ment, vehicle,
or paint as a whole, includ. | results of
tests specified in section C.

n-1




SLCTION D

Specification

Requirements
Qualified
Products
List (?)

Salt Spray

Adhesion

Weathering

Color

brying Time

Dry-To-Touch

Dry Hard

Other

DOD-P-21035A
(vavy)

less than 5% rust,
no film failure

no loss of adhesion,
flaking or powdering

to be reported

Pigment: see composi-
tion

Nonvolatiles: see
composition

Apnlication: good
adhesion, smooth uni-
fo:m appearance

Condition in container;
no livering, gelling

or curdling after 1 yvr.

Weight per gallon:
5,455 kg (12 1b)

Viscosity: to be
reported

Ilash point: 38
(100 F)

Total zinc: See composi-

tion

Condition in partiallv
full container: no
skinning

D - 2

tv

MIL-P-23236
(Ships) Class 111

Yes

Characteristic of components
unifomm, lot to lot.

24 hrs. (max)
T odavs (max)

Prlement:  seo covesition
Volotiles:  ~eo Covoosition
Nomolatile v der s
composition

Viscosity:  to be revorteld

Weight per gallon:  to be
reported

Fineness of grind:  to he
reported

Flashpeint: 100 F (min)

Odor:  to be reported

Directional reflectance:  to
be reported

Flexibility:  to be reported

Application:  poad spraving
and leveline characteristics

Condition in container: nho
Hivering, increase hovond
15 KUor five hrs drving
time after 1 vr




SECTION D

3 4
Specification MIL-P-38336 MIL-P-19453A
(USAF) (Ships) Class 1
Requirements
Qualified
Products
List (?)
Salt Spray
Adhesion
Weathering
Color Characteristic of Characteristic of Pigments
Components used, same as standard

color card.
Drying Time

Dry-to Touch

Dry Hard 3 hrs. (max)
Other Flash point: to be Ash:  0.2% (max) of vamish

reported Flash point: 150 C (min)

Odor:  Not obnoxious Todine Number: 00 (max)

Coarse particles and Acid Number: 1.0 gnax)
skins: 0.5% of sicve Specific Gravity: 1.07 - 1.1
test residue, Coarse particles & skins:

Miscibility: compatible 0,2 (max) ¢

with denatured alcohol Viscosity: 77 - SIRY
(MIL-A-6091) and Wt, per gallon:  11.0
cthylene glvcol mono- Fineness of vrind:
cthyl ether (TT-E-871 in Qdor: noral
1:1 ratio

wt. per gallon: 18 1b

e ——




y AD=A093 495 ARTECH CORP FALLS CHURCH VA F/6 1173
REVIEW OF SPECIFICATIONS FOR ZINC-RICH PAINTS, (11)
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SLCTION D

Specification

Requirements

Qualified
Products
List (?)

Salt Spray
Adhesion
Weathering
Color

Drying Time
Dry-To-Touch

Dry Hard

!: Other

1‘)
; 4>

MIL-P-19453A
(Ships) Class II

Characteristic of Pig-
ments used, same as
standard color card.

3 hrs. (max)

Ash: 0.2% (max) of
varnish
Flash point:
(min)
Iodine Number: 60 (max)
Acid Number: 1.0 (max)
Specific Gravity:
1.07 - 1.14
Coarse particles §
skins: 0.2 (max) %
Viscosity: 77 - 82KU
Wt. per gallon: 11.5 -
12 1b
Fineness of grind: 35
(min)
Odor:

150 C

normal

MIL-P-26915A
Class A

Characteristics of zinc pigment, r
and color number 36231, FED
STD 595

Nonvolatiles: see composition

Rosin: to be reported

Water: 0.25% (max)

Flash point: 80 F (min)

Odor: not obnoxious

Coarse particles and skins: 0.5%
(max) . .

Miscibility: Compatible with
mineral spirits (TT-T-291) and
Toluene (TT-T-548) in 1:1 ratio

Skinning: nonec after 48 hrs

Weight per gallon: 16.3 1b (mi
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SLCTION D

Specification

Requirements

Qualified
Products
List (?)

Salt Spray

Adhesion
Weathering
Color

Drying Time
Dry-To-Touch

Dry Hard

Other

MIL-P-26915A
Class B

Characteristic of zinc
pigment, and color
number 36231, FED STD
595

Nonvolatiles: see
composition
Rosin: to be reported
Water: 0,25% (max)
Flash point: 80 F (min)
Odor: not obnoxious
Coarse particles and
skins: 0.5% (max)
Miscibility: Compatible
with mineral spirits
(TT-T-291) and Toluene
(TT-T-548) in 1:1 ratio
Skinning: none after 48
hrs
Weight per gallon: 16.3
1b (min)

MIL-P-15145B

0.5 hrs
4.0 hrs

Pigment: see composition

Volatiles: 47-50% (max)
Nonvolatile vehicle: 17-20.5%
(min)

Water: 0.5% (max)

Coarse particles and skins:
0.5% (max)

Viscosity: 57-67 Kreb's units
Weight per gallon: 9.2-9.6 lbs
Fineness of grind: 4 (min)
Odor: to be normal

Rosin and rosin derivatives:
to be absent

Phenolic resin: to be present
Flash point: 100 F (min)




SLCTION D
Specification

Requirements

Qualified
Products
List (?)

Salt Spray

Adhesion

Weathering
Color

Drying Time
Dry-To-Touch

Dry Hard

Other

- NASA/KSC F-0008
Type I, Class I

Results reported with
samples and photographs

Pigment: see ingredients
Nonvolatiles: to be reported
Metallic zinc: to be reported
Volatiles: to be reported

Weight per gallon:

Type I, Class I: 16 1b
Viscosity: to be reported
Flash point: to be reported

10

NASA/KSC F-0008
Type I, Class 11

Results reported with samples
and photographs

Pigment: sece ingreadients
Nonvolatiles: to be rcported
Metallic zinc: to be rcported
Volatiles: to be rcported
Weight per gallon:

Type I, Class II: 21 1b
Viscosity: to be rcported
Flash point: to be reported
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SECTION D

Specification

Requirements

Qualified
Products
List (?)

Salt Spray
Adhesion
Weathering
Color

Drying Time
Dry-To-Touch

Dry Hard

Other

11

NASA/KSC F-0008
Type II, Class 1

Results reported with
samples and photographs

Pigment: see ingredients
Nonvolatiles: to be reported
Metallic zinc: to be reported
Volatiles: to be reported
Weight per gallon:

Type 1I, Class I: 13 1b
Viscosity: to be reported
Flash point: to be reported

12

- NASA/KSC F-0008

Type II, Class II

Results reported with samples
and photographs

Pigment: see ingredients
Nonvolatiles: to be reported
Metallic zinc: to be rcported
Volatiles: to be reported
Weight per gallon:

Type 1I, Class II: 13 1b
Viscosity: to be reported
Flash point: to be reported
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SLECTION D

‘Specification

Requirements
Qualified
Products
List (?)

Salt Spray
Adhesion
Weathering
Color

Drying Time
Dry-To-Touch

Dry Hard

Other

13

TT-P-641G
Type 1

Gray

1-1/2 - 4 hr
18 hr (max)

Condition in container:
capable of being
mixed readily by hand

Skinning: none in 48
hours in 3/4-full
closed container

Spraying properties:
satisfactory in all
respects

Odor: nommal for vola-
tiles permitted

Rosin: to pass 80%
rosin pentahythritol
later reduction test

Water resistance: no
checking, blistering
or whitening 5 min-
utes after immersion

Weight per gallon:

23 1b

Pigment: see composi-
tion

Nonvolatile vehicle:
see composition

D -8 (cont'd)

14

TT-P-641G
Type 11

Gray

1-1/2 - 4 hr
18 hr (max)

Condition in container:
capable of being
mixed readily by hand

Skinning: none in 48
hours in 3/4-full
closed container

Spraying properties:
satisfactory in all
respects

Odor: normal for vola-
tiles permitted

Rosin: to pass 80%
rosin pentahythritol
later reduction test

Water resistance: no
checking, blistering
or whitening 5 min-
utes after immersion

Weight per gallon: 10 1b
Pigment: sec composition
Nonvolatile vehicle: scc

composition
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SECTION D (cont'd) 13

.Specification TT-P-641G

Type I
Requirements
Qualified
Products
List (?)

Salt Spray

Adhesion

Weathering

Color

Drying Time
Dry-To-Touch
Dry Hard
Other Water: 0.19 (max)
Coarse particles and
skins: 4% (max)

Viscosity: 82-98 Krebs
units

D - 8 (con't)

14

TT-P-641G
Type 11

Water: 0.1% (max)
Coarse particles and
skins: 4% (max)
Viscosity: 67-86 Krcbhs units




SLCTION D 15

Specification - TT-P-641G
Type 111

Requirements

Qualified
Products
List (?)

Salt Spray
Adhesion
Weathering

Color Gray

Drying Time
Dry-To-Touch 1-1/2 - 4 hr
Dry Hard 18 hr (max)

Uther Condition in container:
capable of being
mixed readily by hand

Skinning: none in 48
hours in 3/4-full

closed container

Spraying properties:
satisfactory in all
respects

Odor: normal for vola-
tiles permitted

Rosin: to pass 80%

rosin pentahythritol
later reduction test

Water resistance: no
checking, blistering

or whitening 5 min-

- utes after immersion
f, Weight per gallon:

23 1b

Pigment: see composition

Nonvolatile vehicle: see
composition

(cont'd)

D -

16

AASHTO Proposed Revision
Painting !ectal Structurcs,
Sec. 14 (Tnorganic)

No surface corrosion after
3000 hrs

No loosening of film above
longest continuous crack

To contrast to blast-clcanced
metal and finish coat

1/2 hr (max)

2 hr (max)

Fineness of grind: 9 microns
(max)

Infrared characteristic
curve: to match curve

on file
X-ray characteristic curve:
to match curve on file
Viscosity: 70-80 hreb's
units
Metallic zinc: 954 (mim)
Storage life: 1 yr (min)
Pencil hardness: H




SLCTION D (cont'd) 15 16

Specification TT-P-641G AASHTO Proposed Revision
Type 111 Painting Metal Structures,
Sec. 14 (Inorganic)

Reguirements
Qualified
Products
List (?)

Salt Spray

Adhesion

Weathering

Color

Drying Time

Dry-To-Touch
Dry Hard

Other Water: 0.1% (max)
Coarse particles and
skins: 4% (max)
Viscosity: 82-98 Krebs
units

." .4-.
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SLCTION D

: Specification

Requirements
: Qualified
o Products
List (?)

Salt Spray

Adhesion

i Weathering

Color

Drying Time
Dry-To-Touch

i Dry Hard

Other
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AASHTO Proposed California
Revision Painting DOT 681-80-51
Mectal Structures,

ec. rganic

No surface corrosion after
3000 hrs

Do loosening of film above
longest continuous crack

To contrast to blast-cleaned
metal and finish coat

1/2 hr (max)
2 hr (max)

Fineness of grind: 9 microns
(max)
Infrared characteristic
curve: to match curve
on file
X-ray characteristic curve:
to match curve on file
Viscosity: 70-80 kreb's
units
Metallic zinc: 95% (min)
Storage life: 1 yr (min)
Pencil hardness: H

D - 10




SLCTION D
Specification
Requircments
Qualified
Products
List (?)
Salt Spray
Adhesion

Weathering

Color

Drying Time

Dry-To-Touch

Dry Hard

Other

-
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19

California
DOT ©81-80-56

No underfilm corrosion
beyond scribe lines
after 1,000 hr

No loosening of film above
longest continuous cracks

1/2 hr (max)

2 hr (max)

Total zinc: see composi-

tion

Specific gravity: 7.00-7.14
Viscosity: 70-80 kreb's

units

Weight per gallon: 21.1-

21.9 1b

Storage life: 6 months

(min)

20

California .
DOT 741-80-62

No underfilm corrosion
bevond scribe lines
after 1,000 hr
No loosening of film above
longest continuous cracks

Chip no. 42, 691-80-420

3/4 hr (max)
5 hr (max)

Infrared characteristic
curve: to match curve
on file

X-ray diffraction curve:
to match curve on file

Pencil hardness: B (min)
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SLCTION D 21 22

Specification .... California California
DOT 701-80-52 DOT 8010-61J-36
Requirements
Qualified
Products
List (?)

Salt Spray No underfilm corrosion No underfilm corrosion
beyond scribe lines beyond scribe lines
after 1,000 hr after 1,000 hr

Adhesion

Weathering

Color

Drying Time

Dry-To-Touch

Dry Hard 30 min (max)
Other Viscosity: 57-67 kreb's
units
Weight per gallon:
7.2-7.7 1b

Fineness of grind: 5 (rim)
Coarse particles and
skins: 0.5% (max)

D - 12
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SLCTION D

Specification

Requirements
Qualified
Products
List (?)
Salt Spray
Adhesion

Adhesion

Weathering

Coler

Drying Time
Dry-To-Touch
Dry Hard

Other

23

North Carolina DOT
8.1558504 (Two-
Component)

No loss of bond, rusting or
blistering beyond 1/16"
from center of scribe line
after 1,000 hr

No rusting, blistering, or.
loss of adhesion after
1,000 hr

Fresh water resistance:

no rusting, softening, or
blistering after 30 davs
Salt water resistance:

no rusting, softening, or
blistering after 30 davs

24

North Carolina DOT
8.1558304 (Single
Component)

No loss of bond, rusting or
blistering bevond 1/16"
from center of scribe line
after 1,000 hr

No rusting, blistering, or
loss of adhesion after
1,000 hr

Fresh water resistance:

no rusting, softcning, or
blistering after 30 days
Salt water resistance:

no rusting, softening, or
blistering after 30 days




SLCTION D

Specification

Requirements
Qualified
Products
List (?)
Salt Spray
Adhesion

Adhesion

Weathering

Color

Drying Time
Dry-To-Touch
Dry Hard

Other

25

Indiana DOT Painting
Structural Steel,
sec, V-A

No loss of bond, rusting

or blistering beyond 1/16"
from center of scribe lines
after 1,000 hr

To contrast with blast-
cleaned surface and finish
coat

Fresh water resistance: no
blistering, softening or
rusting

Thermal Shock: no evidence
of blistering or flaking
after treatment

Indiana DOT Paintin
Structural Steel,
sec.V-B

No loss of bond, rusting

or blistering beyond 1/10"
from center of scribe lines
after 1,000 hr

To contrast with blast-
cleaned surface and finish
coat

Fresh water resistance: no
blistering, softening or
rusting

Thermal Shock: no cvidence
of blistering or flaking
after treatment




SECTION D°
Specification
Reguirenents
Qualified
Products
List (?)
Salt Spray
Adhesion
Weathering
Color
Drying Tine
Dry-To-Touch

Dry tlard

Other

EA

P, 174

27

- -Jowa DOT 4182.02

No loss of bond, blistering,
or rusting bevond scribe

lines after 1,000 hrs

Resistance to clevated
temperature and theimal
shock: no blistering
or flaking after treat-
ment

Fresh water resistance:
no rusting, blistering
or softening after 30
days

Salt water resistance

28

Ohio Supplement 950

No loss of hw.nd, blister-
ing, or rusting beyvond
scribe lines after
1,000 hrs

No loss of bhond, blister-

ing or rusting after 1,000

hrs

Resistance to clevated
temperature and themmal
shock: no blistering
or flaking after treat-
ment

Fresh water rcsistance:
no rusting, blistering
or softening after 30
days

Salt water resistance




SECTION D°
Specification

Regquirements
Qualified
'roducts
List (?)

Salt Spray

Adhesion.
Weathering
Color

Drying Time
Dry-To-Touch

Dry Hard

i Other

Ohiov Supplceaent
950 (Single Componcnt)

No loss of bond, blister-
ing, or rusting beyond
scribe lines after
1,000 hrs

ing or rusting after 1,000

No loss of bond, blister- g
hrs g

Resistance to elevated
temperature and theimal
shock: no blistering
or flaking after treat- ¢
ment

Fresh water resistance:
no rusting, blistering
or softening after 30
days

Salt water resistance

D - 16
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SLCTION D
- Specification

Requirements
Qualified
Products
List (?)

Salt Spray
Adhesion
Weathering
Color

Drying Time
Dry-To-Touch

Dry lard

: Other

30

Florida DOT 971.14

No corrosion after 1,000 hr

No loss of adhesion

Abrasion resistance:

maximum loss of 0.2 grams
per thousand cyvcles with
CS-17 wheels and 1,000
gram load per wheel

D - 17

31

Canadian Gov't.
Specifications Board
CGSB 1-GP 171c, Type I

No corrosion of blistering
bevond scribe lines after
720 hours

Flash point: 95 F

Coarse particles: 0.57%
(max)
Immersion test: no soften-

ing or loss of adhesion
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SLCTION D 32

Specification
Canadian Gov't.
Specifications Board
Requirements CGSB 1-GP-171c
Type 11
Qualified
Products
List (?)
Salt Spray No corrosion or blistering
beyond scribe lines after
720 hours
Adhesion
Weathering
Color
Drying Time
Dry-To-Touch
Dry Hard
Other Flash point: 95 F
Coarse particles: 0.57%
(max)

Immersion test: no soften-
ing or loss of adhesion

D - 18

— I T S

Steel Structures
Painting Council
SSi'C X 20X Type 1

No rusting, blistering of
undercutting of coating
after 1,000 hours

No loss of film adhesion

Viscosity: within ¢+ 5

kreb's units of previously

qualified paints
leight per gallon: within
+ 4 1b of previously
qualified paints
Solids: within *+ 27% of
previously qualificd paint




SLCTION b
Specification

Regquirenents

Qualified
Products
List (?)

Salt Spray

Adhesion

Weathering

Color

Drying Time
Dry-To-Touch

Dry Hard

Other

-
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34

Steel Structures
Painting Council
SSPC X 20X Type II

No rusting, blistering of
undercutting of coating
after 1,000 hours

No loss of film adhcsion

Viscosity: within ¢ 5
kreb's units of previously
qualified paints

Weight per gallon: within
¢ 4 1b of previously
qualified paints
Solids: within ¢ 27% of
previously qualificd paint

D - 19

35

Ameron Dimetcote

15-20 min
15 min

Flash point: 77 F

EZ




SLCTION D 36 37

Ameron Dimetcote Ameron Dimctcote Stcel

Specification E2 11 Primer 1M

Requirements
Qualified
Products
List (?)

Salt Spray
Adhesion

Weathering .

Color

Drying Time
Dry-To-Touch 5 min 4-10 min
Dry Hard 15 min 24 hr
Other Flash point: 80 F Flash point: 70 F
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SLCTION D

Specification

Regquirements
Qualified
Products
List (?)

Salt Spray

Adhesion

Weathering

Color

Drying Tine
Dry-To-Touch

Dry Hard

Other

38

Ameron Dimetcote

Steel Primer 2

15 min

Flash point:
nonflammable
Pot 1ife: 8 hr
70 F

39

Ameron Dimetcote 3

2-4 hr

Flash point: 8 F
Pot life: S hr 70 F




SLCTION D 40 41
Specification Ameron Dimetcote d Ameron Dimctcote 4
Food Grade

Rcquirements
Qualified
Products
List (?)

Salt Spray

Adhesion

Weathering

Color

Drying Time

Dry-To-Touch 30 min
Dry Hard 24 hr
r ife: 72 hours
h Color change from Pot life: 72
Other blue to gray at 70 F
Pot life: 8 hr at Flashpoint: non-
70 F flarmable
Flash point: non-
flammable
D - 22




SLCTION D

Specification

Requirements

Qualified
Products
List (?)

Salt Spray
Adhesion
Weathering
Color

Drying Time
Dry-To-Touch

Dry Hard
Other

42

Ameron Dimetcote §

one hr

24 hr

Pot life: 8 hr
at 70 F with con-
tinuous agitation
Flash point: non-
flammable

43

Ameron Dimctcote 6

fifteen min

24 hr

Pot life: 24 hr at 70 F
Flash point: 77 F




SLCTION D 44 45
Specification Anmeron Dinetcote § Ameron Dimetcote 9
Requirements
Qualified
Products
List (?)
Salt Spray
Adhesion

Wcathering

Color Matte gray

Drying Time

Dry-To-Touch two hr at 70 F 18 min at 77 F

Dry Hard twenty-four hr (min)
| Other Pot life: 8 hr at 70 F Pot life: 24 hrat 77 F
‘ Flash point: 8 F Flash point: 58 F

- -
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SLCTION D

Specification

Requirements
Qualified
Products
List (?)

Salt Spray
Adhesion
Weathering
Color

Drying Time
Dry-To-Touch

Dry Hard

Other

Ameron Dimetcote 9FT

46

18 min at 77 F

Pot life: 72 hr at 77 F
Flash point: 59 F

D

Ameron Dimetcote 10

47

one hr at 70 F
24 hr at 70 F
Pot 1ife: 72 hr at 70 F

Flash point: non-
flammable
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SECTION D
Specitfication
Requirenents
Qualified
Froducts
List (?)
Salt Spray
Adhesion

Weathering

Color

Drying Time

Dry-To-Touch

Dry liard

Other

48

Carboline Company Revised
Specification Painting
Existine Steel Briduce
Structures 7

No rusting, blistering or
corrosion bevond 1/10" from
center of scribe line after
1,000 hours

No rust corrosion or blistering
after 1,000 hours

Fresh water resistance: no
rusting, blistering or
seftening after 30 davs

Salt water resistance: no
rusting, blistering or
softening after 30 Jdays

D - 20




SECTION E

Packing, Packaging, and Marking




SLCTION E 1

2
specification DOD-P-21035A MIL-P-23236
(Navy) (3hips) Class 111l ]
Packing PPP-P-1892, level TT-P-143, level A, Bor C ]
A, Bor C in one or five gallon cans.
i
Packaging PPP-P-1892 level A TT-P-143 level A or C
or C
J
v Marking As required by contract As required by contract and
: or order with notice of in accordance with MIL-1L-19808
) photochemical re- Class 1 or 2.
N activity IAY South
°, Coast Air Quality Mgt.
, rule 102
f i
\
A ]
4
l E - 2
F
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SECTION E
Specification

Packing

Packaging

Marking

3

MIL-P-38336
(USAF)

TT-P-143, Level
A, Bor C

TT-P-143 Level A
or C

MIL-STD-129

4

MIL-P-19453A
(Ships) Class 1

TT-P-143 Level A, B or
C in scparatc containers

TT-P-143, Level Aor C

MIL-STD-755, Class 2,
plus any special marking
specified in contract
or order.




SECTION E S 6

Specification MIL-P-19453A MIL-P-26915A
(Ships) Class II Class A

Packing TT-P-143 Level A, B or TT-P-143 level A, Bor C

C in separate containers

Packaging TT-P-143, Level Aor C TT-P-143 1level A or C

!
L

!

. Marking MIL-STD-755, Class 2, MIL-STD-129

. plus any special marking

) specified in contract
{ o or order.

Py




SECTION E
Spccif}cation

Packing

Packaging

Marking

7

MIL-P-26915A
Class B

TT-P-143 level A, Bor C

TT-P-143 level A or C

MIL-STD-129

MIL-P-15145B

TT-P-143, level A, R, or C

TT-P-143, level Aor C

TT-P-143 and contractual
specifications
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SECTION L

Specification

Packing

Packaging

Marking

NASA/KSC F-0008
Type I, Class I

Manufacturer's commercial
practice in one-gallon
cans

Manufacturer's commercial
practice

10

NASA/KSC F-0008
Type I, Class II

Manufacturer's commercial
practice in onc-gallon
cans

Manufacturer's conmercial
practice
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SECTION E

Specification:

Packing:

Packaging:

Labelling:

11

KSC F-0008
Type 11, Class [

Manufacturer's commercial
practice in one-gallon
cans

Manufacturer's commercial
practice

12

KSC F-0008
Type II, Class I1I

Manufacturer's commercial
practice in one-gallon
cans

Manufacturer's commercial
practice




13 14
SECTION E
Specification TT-?-641G TT-P-641G
Type I Type 11
Packing PPP-C-96, type V or PPP-C-96, type V or
PPP-P-704, type PPP-P-704, type
111 I11
PPP-B-601, PPP-B-621, PPP-B-601, PPP-B-621,
Class 11, PPP-B-636 Class II, PPP-B-036
(weather resistant) (weather resistant)
or PPP-B-640, Class I or PPP-B-640, Class 1
Packaging

Labelling Civil Agencies: FED Civil Agencies: TFED
STD 123 STh 123
Military Agencies: Military Agencices:
MIL STD 129 MIL STD 129
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Specification . TT-P-641G AASITO Proposed Revision |
Type II1 Painting Metal Structures,
S5cec. 13 {ITnorganic)
Packing PPP-C-96, type V or Separate equal containers H
PPP-P-704, type III treated to prevent attack ?
PPP-B-601, PPP-B-621, by components |

Class II, PPP-B-636
(weather resistant)
or PPP-B-640, Class 1

Packaging

Marking Civil Agencies: FED Complete instructions for
STD 123 use and precautionary
Military Agencies: information

MIL STD 129




SLCTION E 17 18
|
Specification : AASHTO. Proposed California
Revision Painting DOT 681-80-51
Metal Structures,
Packing Sec., 14 (Organic)

|

Separate equal containers 1
treated to prevent attack

by components !

Packaging
e Marking Complete instructions for
| use and precautionary
) information




SECTION E

Specification

Packing

Packaging

Marking

19

California
DOT 681-80-56

One unit of pigment

to one unit of vehicle
to be mixed 1:1

To show manufacturer's

name, state specifica-
tion number, lot or
batch number, date of
manufacture, date of
pachaging, expiration
date, (if any) and
complete instructions
for use

20

Californis
DOT 741-80-62

One unit of pigment

to one unit of vehicle
to be mixed 1:1

To show manufacturcr's

name, state specifica-
tion number, lot or
batch number, date of
manufacture, date of
packaging, expiration
date, (if any) and
complete instructions
for use
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SECTION E 21

Specification California
DOT 701-80-52

Packing One unit of vehicle
to be packed with one
unit of pigment to
form paint in 1:1 mix

Packaging

Marking To show manufacturer's
name, state specifica-
tion number, lot or
batch number, date of
manufacture, date of
packaging, expiration
date, (if anyv) and
complete instructions
for use

te
[ )

California
DOT 8010-61J-36




SECTION L

Specification

Packing

Packaging

Marking

North Carolina DOT
8.1558304 (Two-
Component)

24

North Carolina DOT
8.1558304 (Single
Component)




SECTION E

- s+ - Specification

Packing

Packaging

Marking

s

——

25

Indiana DOT Painting
Structural Steel,
sec. V-A

One unit of each such that
1:1 mix produces proper
paint formula

In new containers of such
design and material that
the paint will be protected
in transit and storage

Manufacturer's name, brand
name, date of manufacture,
net volume, and complete
instructions

Indiana DOT lainting
Structural Sggcl,
sec.V-B

One unit of each such that
1:1 mix produces proper
paint formula

In noew containers of such
design and material that
the paint will be protected
in transit and storage

Manufacturer's name, brand
name, date of manufacture,
net volume, and complete
instructions




SECTION E
Specificuiion

Packing

Packaging

MarKking

27

Iowa DOT 4182.02

So that one unit of vehicle
may be mixed with one unit
of pigment to form paint

New metal cans or pails
coated to prevent attack
by paint or components

Manufacturer's name, brand
name, net weight, lot
number, date of ranufacture
and complete instructions

t9
w

Ohio Supplcement 950

So that one unit of vchicle
may be mixed with one unit
of pigment to form paint

New metal cans or pails
coated to prevent attack
by paint or componcnts

Manufacturer's name, brand
name, net weight, lot
number, date of manufacture
and complete instructions




SLECTION E

Specification

Facking

Packaging

Marking

— %L

[ .

Ohio Supplement
950 (Single Component)

So that one unit of vchicle
may be mixed with one unit
of pigment to form paint

New metal cans or pails
coated to prevent attack
by paint or componcnts

Manufacturer's name, brand
name, net weight, lot
number, date of mamufacture
and complete instructions




SECTION E

Specification

Packing

Packaging

Marking

30

Florida DOT 971.14

No more than one gallon in
a single container

1 gcallon or less: commercial

packaging
Over 1 gallon: 26 gage
steel pails

31

Canadian Gov't.

Specifications Board

CGSB 1-GP 171c, Type I
Commercial packing, packaging
and marking nccoptn%le
unless otherwise specified

Manu“acturer's name, brand
name, CGSB standard mumber,
type and class, qualification
number, batch number, code
mumber, date of manufacture
and instructions for usec
and precautions




SECTION E 32

.. Specification
Canadian Gov't.
Specifications Board
Packing CGSB 1-GP-171c
Type I1
Cormercial packing, packaging
and marking acceptable
unless otherwise specified
Packaging
Marking Manufacturer's name, brand

name, CGSB standard number,
type and class, qualification
number, batch number, code
number, date of manufacture
and instructions for use

and precautions

33

Steel Structures
Painting Council
SSPC X 20X Type 1




e B¢

SECTION E 34 35

Specification Steel Structures Ameron Dimetcote I2
Painting Council

SSPC X 20X Type II
Packing

Packaging

Marking

E - 19




SECTION E 36 37
Specification :  Ameron Dimetcote Ameron Dimectcote Stcel
E2 II Primer 1M

Packing
Packaging

r .

‘ Marking

v

w

b

{
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o

|

! E - 20




PAGE E=21, Omitted, for
imformation, Contact:

ANERON DIMETGOTE3
Corrosion Div,,
Brea, CA 92861




Specificarion

SECTION L 40

Packing

Marking

Aneron Dimetcote d
Food Grade

Ameron Dimetcote 4




SECTION E 42 43

Sprecification Ameron Dimetcote 5 Ameron Dimetcote 6
r

tacking

. .
NCRUINVIIEN £ 314

% Marking

N4

.,4
ol

.
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SULCTION b

Specification

Iacking

. .ckaging

Marking

44 45

_Ameron Dimetcote 8 Ameron Dimetcote 9
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SECTION E

Specification

Facking

Packaging

Marking

Y

40 47

Ameron Vimetéote 9FT Ameron Dimetcote .10




SECTION E

Specification

Facking

Packaging

Marking

48

Carboline Company Revised
Specification Painting
Existing Steel Bridge
Structures

In single container

Name of manufacturer,
lot number, date of
manufacture and
complete instructions
for use
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Abstacts of Reports Supplied by
Detense Documentation Center
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AD- 759 683 11/3
NAVAL CIVIL ENGINEERING LAB PORT HUENEME CALIF

Zinc-Rich Organic Systems Exposed Five
Years to a Marine Atmosphere. (u)

DESCRIPTIVE NOTE: Final technical rept. 1967-1972,
MAR 723 62P Brouillette,Carl V. ¢

REPT. NO. NCEL~TR-784

PROJ: VYFS51.543

TASK: VYFS51,543.006

UNCLASSIFIED REPORT

DESCRIPTORS: (+PAINT PRIMERS, *CORROSION INMIBITION),
(*ZINC, PAINT PRIMERS), ADDITIVES, SEA WATER,
ENVIRONMENTAL TESTS, TABLES{DATA) (U}

IDENTIFIERS: SEA WATER CORROSION (u)

Zinc-rich organic primers, with and without

topcoats, were exposed for 5 years in the tropical
marine atmuspheric environment of Kwajalein,

Marshall) Istands, and Kaneone, Hawaij, and at

Port Huenene, California. Satisfactory

protection to steel test panels was given by two- and
three-pachkige zinc-rich epoxy primers, and a zinc-
filled modified saran Coating. An alkyd enamel was
found to be a very gocd topcoat when applied directly
over the 2z'nc-rich primer, A silicone alkyd was

founa to Qive outstanding protection as a topcoat.

A modified saran containing 3.1 to 5.3 pounds of

zinc dust per gallon, with or without a modified
saran topcoat, gave excellent protection to the steel
test specimens. Zinc-rich epOxy primers are
recommended for replacing primers containing toxic
lead oxide or chromate pigmentation. The degree of
protection of metal substrates by coating systems
exposed to severe troplical marine atmospheric
environments for 3 to 5 years can be used as the
criterion for predicting good to supertor performance
by coatings. (Author Modified Abstract) (u)




AD- 83 682 11/3
NayAL CIVIL ENGINEERING LAB PORT HUENEME CALIF

Zine Rich QrQunic Coating Systems Exposed
to a Narina Atmosphere: Threa~year Exposure
of 2inc Richn Saran. (u)

DESCRIPTIVE NJOTE: Technical note Oct 66-Oct 63,
MAR 71 22pP 8routllette,Carl Vv,

REFT, nO.  NCEL-TN-1092-3Suppl

PROJ: YF51.543.006.01,0088

UNCLASSIFIED REPORT

SUPPLEVENTARY NOTE: Supplement to report datod ' 0,
AD-gTY 1EGL,

£5CHIPTORS:  (*PLASTIC PAINTS, *CORROSION INHIIIT .3,
ZIne, PARTICLES, HALOCARZGON PLASTICS, PLASTIC »all s,
ENVIRGNMENTAL TESTS, PARTICLE SI12E, ADDITIVES,

SILICCMES, STEEL, EPOXY RESINS, WEATHERPRUIJFING, © .aNIC
COATINGS (u)
IOFNTIFIERS:  ALKYD RESINS, FILLED THCRUQPLASTICS,
PRATECTIVE COATINGS, VINYLIDENE CHLORIDE RESINS,
WEATHERING LU}

Three-package or two-package zinc-rich epoxy
coatings, with or withcut topcoats, and a zi1nc—-f . ! .d
vodrfieg saran (5.3 pcocunds of zine per gallon),

witn or without a modified saran tcpcoat, will - .

lung teérm protection to stee) in a marineg atrc . e
enyvironreat. (Author) ()
AD~- 874 397L 11/3 11/9

ARMY COATING AND CHEMICAL LAB ABERDEEN PROVING GROUND

MO

A Study of 2inc-Rich Primers. (v)

DESCRIPTIVE NOTE: Final rept.,

AUG To0 73P Thompson,Joseph M. ;
REPT. NO. CCL-283
PROJ: DA-1-G-062105-A-329

UNCLASSIFIED REPORT

Distribution: DoD only: others to Commanding
Officer, ADerdeen Research and Development
Center, Attn: Coating and Chemical Lab.
Aberdeen Proving Ground, Md. 2100S.

DESCRIPTORS: (ePAINT PRIMERS, ZINC), FILMS, SUBSTRATES,
SPRAYS, BINODERS, AGING(MATERIALS), IMPACT SHOCK, SALT
SPRAY TESTS, TROPICAL TESTS, DEGRADATION, EPOXY RESINS,
POLYAMIDE PLASTICS, ESTERS, HYDROCARBONS, SQDIUM
COMPQOUNDS, POTASSIUM COMPOUNDS, COPOLYMERIZATION,
AMMONIUM COMPOUNDS, COLLOTNS, SILICATES, CHLORINATION,
BUTADIENES, STYRENE PLAST(CS, PHENOLS, ~HENOLIC
PLASTICS (u)

-
[}
[92]




AD- 905 719 11,/3 11/6
NAVAL CIVIL ENGINEERING LAB PORT HUENEME CALIF

2inc Inorgimic Silicate Coatings: Five
Yyears Maring Atmospheric Exposure. (v)

DESCRIPTIVE NOTE: Fina) rept.,
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3) Firush coat shall be the same as the prime eost but tinted Lo National Park Service
green of gray as specified io Lhe contract

. 1) Syswem 5 Orgame Zine-nch Paint System. /
(1) Prime eoat shall conform to the following requirements:
Desenpuon:
This apecification covers a one-package, thermoplastic organie zine-rich primer whose mechs-
rusm of drying is that of solvent release. It is intended fur use only on blast cleaned open steel
structures exposed W the wur.

Composition:
Pigment Ingredients
1623 Porsnat of Compastiiion Waight, Minimem?
Paras by Weight of Pigment
Beact
Type [. Red Timt Typs 11, Gruy
Ziune Dust e AfTE D o208 940 min %L min
Fod lron Onide ¥ . L - 15 mas -
2 e (aube S TT-P442, Type | Grodes A ov B - 15 mas
Tr.setroges und Adduiven e -_ 25 mas 34 maz
Vehicle Ingredienta
317 Perasst of Comyp Werght, Mazimum)
Parts by Weight
Bperifiegtions
of Venils
Potyaryl Pthee® ... . e e - 1m0
Firylone Glycol Momewthy| Ethor Acatate . .............ccovivunnnnn.n... MIL-E-7128 %)
Tolane . e, TT-T-848 e

_N.iié?gcgfﬂii!lofvr

TPesymsn l.l.lll.nn—%»..?i?isslr;!l.iplllhiu‘ns-ﬂi:.:-
A polshydreny polysliary! pelyeiher of Lhe following propertise

Hpecific graviny T e 118
Viacoarty of 47% selids tm methy! ethy! Letons, Brookfield RVP

Mepm Ne Bepindle . . ... ... . .. <. 8500 te 1,700 cps
Rodured vierostty (02 ¢/ 100 ml dimethytformamide) . .. . DA won
Vrimale Lenme sresgth 3.9 Lo 9500 pei
Ttmate lenaie slenguen L L o 1N
“afoning \emperstare
fea.ng ratae

The average particle size of the pigment shall not exceed 9 microna as determined hy the
Firher Sub-Sieve Sizer. The Red Iron Oxide must first be ground into a portion of the vehicle
w provide s Hegman grind sufficient to produce the apecified color of the finished paint.

The necensary additives Lo prevent gas formation in the containers during storage shall be
inearporasted into the formulated paint

!nfrared Chsaracteristic Curve of Primer Vehicle:

When dried upon a potassium bromide dise, 8 fi!m of the primer shall have infrared absorp-
tion meximumas at the same wavelengths and to the same relative degree as that shown by the
curve on file in the PHWA Lahorstory.

The compnaition of the extracted zine dust pigment shall mateh the X-ray diffraction curve
on e st the Laboratory.

The paint shall in sddition Lo the preceding ecomponition eonform to the following table of
recuirementa:
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Charscteratics of Paint:
Volutiles st 105°C, percent by weight ........ ..... 2s-22
Weight pergallon, pounds .. ... ... .. .... 172-180
Vicoaity, KUSLTTF. ... 106-120

Metallic zinc, percent by weight of extracted

pigment by Federal Test method N 141,

Method 7221 ... ... ... i, 902 min
Dry time st 77°F, 50% relative humidity,

6 mil wet thicknesas:

Set to touch, hours ................... ..... ¥, max
Dryhard,hours . ........ooouiiiieaL., 6 maz
Storage life, years..................ovviiniin.. 1 min

Properties of Cured Coating:

When apphied to a plate glass panel with a 6 mil gap elearance doctor blade and cured for
16 days at 77 = 6°F. and &) = 6% relative humidity, the coating shall have the following
properties:

Pencil Hardness .......................... ... ..., B min
Color (for Type lonly). ..............coivieena... Not Lighter Thaa Federal
Standard Color 31478

When applied by air or sirless spray to 8 minunum dry film thickness of 1.5 muls on bisst
cleaned stee! having an snchor profile patterm of one to 15 mils the mized paunt shall
completely wet the surface of the steel with no evidence of dry spray particles or sagring

When applied W & wet film thickness of 6 mils un & metal panel corresponding to ¥ ederal
Specification QQ-S-698, the panel being previously cleaned by blast eclesning Lo produce & one
to 1.5 mil anchor pattern, and cured for 15 days at s relative humidity of 50 * 5% and tested
according to the Conical Mandri Test, Federal Test method standard No. 14), Method 6222,
there shail be no lvosening of the film sbove the point of the longest continuous erack. o0

When a steel panel is blast clesned to white metal and costed with 3-4 mils dry film
thickness of thia coating and cured for 15 days at 76° £ 2°F. and 50 + 5% relstive humidity
and diagonally scribed to expose base ateel, there shall be no underfilm corrosion on the O
surface of the panel extending beyond the scribed lines after 1,000 hours when tested accord-
ing to ASTM B-117.

Prior ta use, the paint shall be thinned with nct more than ane volume of thunner to ¢
volumes of paint using a power agitated atirrer. The thinner shall consist of & mixture of &
percent by volume of ethylene glycol monethy! ether acetate and 18 percent by volume of
toluene.

(2) Intermediate coat shall be the same as the prime cost tinted to contrast with both the
prime cout and the vinyl wanh cost.

(3) Vinyl wash tie coat sha!l conform to Ml P- 16328,

(4) Finish coat shall conform to SSPC-H-64 or 9-64 or TT-P-615 with the color as
specified in the contract.

(g) Sampling and testing —~ Unless otherwise apecified, sampling will be performed in ac-
cordance with method 1021, Federal Test Method No. 141,

The paint will be tested in accordance with methads of Federsl Test Method Standard No
141, as followa:

Tent: M ethod
Percentage of pigment ................. oo, 21
Inolationof wehicle ... ... . ... . ... ... L 13-
Non-volatile in vehiele ....... ... ............. ........... LA

TA gravity eomvection eves may he veed ta 6 the mow of the oupsrventrifugud scharte of the

precadure suilined in Methed 4041 0 mortifiod oo (oliwws Wergh arvursiely from €8 W ) 2q of amb pie (V) Gffovvam | bast
(or eme bour, cont and waigh ['oa the Wwu et value Lo mairists (e povremtage of aon vl de met \ov

an
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Test Method

Pnthale anhydnde. ..., .......... ... ... .. ... 21
Uneombined water ... ... 4081 or 41x2
Consutency. Krebe-Stormer............................... 42x]
Cearse parueles and skins. ... ... ... ... ... ..... .. 41s3)
Weghtpergallon ... 4184
Settotouchtime............................ [ 40,1
Condition ineontainer. ........................ ... ... ..... 3011
Brushing properties .............. ... 2141, 4421
SKIMRINE. e e 302
Hosin and renin derivatives. ............................. .. LEATXY ]
Storage stability. ... ... 20022
Dreythroughtime. ... ..o i, 4151
Finenewnofgnnd ... .o, 4411

-l‘.r‘i'-}li"i-ovil

Section 709.—REINFORCING STEEL AND WIRE ROPE

709.01 Reinforcing Steel. Reinforcing stee!l shall conform to the requirements of the
following AASHTO specifications:

Deformed Billet-Stee! Bars for Concrete Reinforcement. AASHTO M 31 (ASTM A 615)
Deformed Steel Wire for Conerete Reinforcement ... ... AABHTO M 225 (ASTM A 496)
Welded Steel Wire Fabric for Concrete Reinforcement.. AASHTO M 55 (ASTM A 1K5)
Cold-Drawn Stee! Wire for Concrete Reinforcement .... AASHTO M 32 (ASTM A 82)
We'ded Deformed Steel Wire Fabric for Concrete

Reinforcement ................................. +.. AASHTO M 221 (ASTM A 497)
Fabricated steel bar or rod mata for concrete
PEnfurcement . Lo e AASHTO M 54 (ASTM A 184)

Welded stee! wire fabric for conerete reinforcement .... AASHTO M 55 (ASTM A 185)
Jelded defurmed steel wire fabric for concrete

reinforcement ...................... e, AASHTO M 221 (ASTM A 497)
Plaatic coated dowel bars................ e, AASHTO M 254, Type A
Low alloy steel deformed bars for concrete

reinforcement..................... e ASTM A 208

Bar reinforcement for concrete structures, except No. 2 bars, shall be deformed in accord-
ance with AASHTO M42, M31 and M563 for Nos. 3 through 11,

Dowel and tie bars shall conform to the requirements of AASHTO M31 or M42 except that
rail ateel shall not be used for tie bars that are to be bent and restraightened during conatruc-
tion. Tie bars shall be deformed bars. Dowel bars shal! be plain round barm. They shall Le free
from burring or other deformation restricting slippage in the concrete. Hefore delivery to the
rite of the work, 8 minimum Y; the length of each dowe! bar shall be painted with one coat of
spproved lead or tar paint.

The sleeves for dowel bars shall be meta! of an approved design to cover 2 inches, plus or
minua Y inch of the dowel, with a closed end, and with a suitable stop to hold the end of the
sleeve at least 1 inch from the end of the dowe! ber. Sleeves shall be of such design that they
do not enllapee during construction.

Plastic enated dowel bar eonforming to AASHTO M254 may be uned.

70902 Wire Rope or Wire Cable. The wire rope or wire cable shall conform to the
requirements of AASHT() M0 for the apecified diameter and strength elaaa.

70901 Prestressing Reinforcing Steel. Prestreasing reinforcing stee! ahall be high-ten-
sile wire ennforming to AASHTO M2 (ASTM A-421) high-tensile wire strand ur rope
eonfarming to AASHTO M 2172 or high-tenaile al'oy bars as followa:

a2
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High rnaile-strength alloy bars shall be eoud strvictad W s mitummam of 17108 pas Tra
reruitant (Lysical properties shall be as follows

Minimum ulimate tensile strength .. ...... ... . . 145,00 p s foliowed Ly otress
relwving
Minimum yield strength, measured by the 0.7 percent
extennion under load method shall be not Jens than ... 130,00 pay
Minimum modulus of elasuicity .. ........... .. e 2500 (M
Minimurm elungation in 20 bar diameters after rupture .. 4 percent
Diameters tolerance .. ... .. ... ... +0u3 —001

If shown on the plans, type 270k strand shall be used, conforming to AASHTO M2

Section 710.—FENCE AND GUARD RAIL

710.01 Barbed Wire. Galvanized barbed wire of the costing class specified, shall conform
to the requirements of ASTM Al12]. Aluminum cuated barbed wire shall conform to the
requirementa of ASTM ALKS, with Type I (Aluminum Coated) or Type 1l (Aliminum Allay)
barhe at the option of the manufacturer.

T10.02 Woven Wire. Gulvanized woven wire fence of the coating class spraified shall
confurm to the requirements of ASTM A116 Al minum ¢cated woven wire fence shall con-
form to the requirements of ASTM AGK4.

710.03  Chain Link Fence. Chain link fabric aud the required fittings and hardware shall
confurm to the requirements of AASHTO ML, for the kind of metal, costing, size of wirey
and mesh specified. Galvanized coiled spring steel tension wire ahall be 7 (.177°°) gage. con- \
forming to ASTM A641, hard temper, with Class 3 costing unless otherwise speafied or
shown on the drawinga. (&}

Aluminized coil spring steel tension wire shail also be 7 (177) gauge, hard temper, having
8 minimum coating weight of 40 gunces per square foot of aluminum

710.04 Metal Heam Rail. Steel rail elements shall be corrugated sheet steel beams con-
forming to the requirementa of AASHTO MI180 of the designated class and type

710.05 Timber Rail. The timber rai! shall be cut from the speaified grade of dry, well
seasoned and dressed timber atock of the species specified, which shall meet the applicable
requirements of AASHTO M168.

Where preservative treatment is specified this shall conform Lo the requirements of sub-
section 716.03,

Rustic rails shall be straight, sound, and free of injurious defects and shall have been cut
from live trees not less than 30 days but nut mure than | year before use They shall have
been stripped of bark before seasoning or shall have been stured un fer water Immedately
befure the logs are used in the work all knuts and projections shall be tnmmed smonth and.
if water cured, sl bark shal! be peeled. Slight curvature or “wind” to give s pleaning sp.pear
ance to the structure will be permitted. Logs of only one species ahall be used in the conatrue
tion of any one continuous length of guardral.

710.06 Fence Posta. Wood posts shall conform to the details and dimensions indicated on
the plans. All wood posta shal! be of sound, seasoned wood, peeled and with ends cut square
or as indicated. The posta shall be straight and all knots trimmed flush with the surface
Where treated posts are called for, the kind and type of treatment shall conform to that
indicated on the plans. When red cedar posts or bracing is furnished, the requirements for
peeling may be omitted.

All dimension timber and lumber required for fences or gates shall be sound. straight ard
reasonably free from knota, splita snd shakes It shall be of the species and grades indicated
on the plans and shall he dressed and finished on four sudes

Concrete posts shall be made of conerete conforming to section 12 for the class speafed,

N3
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Except as otherwise required in the cited specifications, all paint shall meet the following
genenl requrements.

1) Tre paunt stall nt show excesmive setthng in s freshly-opened full ean, and shall
cat.y be redspersed with 3 paddie Lo 8 smooth, homogeneous state. Tre paint shali show no
".rc.rg Lrenng, camiryg . - lof separation, and shall be free from lumpe and siuns.

2) The paint as received shall brush easily, pussess goud leveling pruperties, and show
no runnung or sagging tendencies when applied to smooth sicel vertical surfaces.

(3) The paint shall not skin within 48 hours in & three-quarters filled closed container.

(4) The paint shall dry to & smooth uniform finish, free from roughnesa, grit, uneveness,
snd other surface imperfections. The paint shall show no streaking or separation when flowed
«n clean glass.

5) The paint shall show no thickening, eurdling, gelling, or hard caking after six months
storsge in a full, ughtly-covered container at s temperature of 7¢°F.

() System 1—Viny! Paint System

(1) Vinyl wash primer shall conform to Mil-P15328.

(2) Vinyl intermediate coat shall conform to Mil-P15929, Mil-P156830, or SSPC 8-64 or
9-64.

(3) Third and fourth coat shall be the same as the intermediate eoat.

(4) Finish coat shall be the same as the intermediate coat or SSPC-8-64 or 9-84 or
TT-P-415 to oblain the desired finish color.

‘e) Sysitem 2—Epoxy-Polyamide Paint System.

(1) Primer coat shall conform to Mil-P-24441, Formula 160 and the color as specified.

12) Intermediate coat and third coat shall conform to Mil-P-244¢1, using contrasting
color sequences.

(3) Finuah coat shall conform to 8SPC-8-64 or 9-64 or TT-P-615 Lo obtain the desired
f.niah coat, and shall be applied in accordance with the recommendationa of the manufacturer
! the undercoat. It {s recommended that the entire paint aystem be supplied by the same
manufacturer. o

/) System 3—Inorganie Zine Silicate System.

1) Prime coat. Inorganic zine silicate paint shall be a two-component self-euring type
which, when mixed, cures without the use of a separate curing solution, and shall have the
rroperties described herein.

Pigment. The zine pigment component shall comply with the requirements of ASTM D520
‘or Type I1. The average particle size of the zinc powder shall not exceed 10 microns as
!etermined by the Fisher Sub-sieve nizer.

Vehicle. The vehicle component shall consist primarily of an alkyd silicate in an appropriate
<leoho! solvent. Total solids, by content shall be determined by drying the sample to & con-
--ant weight at 100C.

a Mix..! Paint. Mixed psint shall eonform to the following requirementa:

!. The zine portion shall be at least 75 percent by weight of the tota! solida of the dried
~cating.

2. The total solids, when heated st 100C for 3 hours, shall be not less than 72 percent by
we!ght,

2. The paint shall tolerate up to one percent water contamination withaut gellation.

4. The usable pot life of the mixed paint shall be not leas than 12 hours at 7T7F. There shall
be no hard settling which eannat he eanily redisperaed during this period.

5. The inorganic zine enating thall be sn formulatad as tn produee a distinet eontrast in eolor
wih the Lisst cleaned metsl surfaces and with the topenat.

.. Reuistance Testa. Test pane!s of steel meeting the requirementa of ASTM D618 having
‘imenguma of 2 by 5 tnehes hy Yy inch, ahall be prepared by eleaning all surfaces to the saame
> zree specified under Hee 55522 A 3-4 mil eoating (dry thicknesa) sha!l then be applied o
‘5o test panels in accordance with the manufacturer’s current printed instruction. The costing
© 2!l be cured as reenmmended hy the manufacturer. Fach of the following testa ahall he

3ns
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performed on s mini of three panels. The matenal will nit be accrpted of any indindual
test panel fuils any of the following tests:

1. Freeh Water Hesistance Farnels shall be sented down 10 base meta onb an X of ot ivast
2-useh legs and shall be immersed 1n fresh tap water st 70° F 2 U°F The penew alol starw st
rusung, Lustenng, or suflemng wien examined afwr 3 days

2. Salt Water Kesistance: Parwls shall be scnted down W base metal with an X of ot east
2-inch legs and immersed in 6 percent sodium chionde ot 1LF = 6 ot 7, 14 and 30 days The
sodium chlonde solution shall be replaced with fresh solution after each examinativon

3. Weathering resistance. Panels shall be tested in accordance with ASTM GZ3, type D. The
panels shall be pluced on Lest st the beginning of the wet cycle. After | (10 hours conunuous
exposure, the coating shall show no rusting, loss of adhesion Lo the steel test panel or
blistenng.

4. Weather and Sait Fog Resistance. Panels shall be tested in the weatherometer as
specified in e. for 300 hours. After this period the panels shall be removed and scnbed with
sn X of at least 2-inch legs down W base metsl The teat panels shall then be tesied 10
accordance with ASTM B117. After 1,000 hours of continuous exposure, the coating shall
show no loss of bond, nor shall it show rusting or blistering beyond V,q inch from the eenter
of the scribe mark.

6. Resstance to Elevated Temperatures and Ther~ 1l Shock. Panels shall be exposed to s
tempersture of 600 F for one hour, then quenched immediately in 65°F & b'F water. Panels
subjected to this teat shall show no blistering or flaking of the coating.

6. Adhesion panels shall be tested in accordance with ASTM D-3459 and shall sttaa &
rating of 3 or greater.

7. Mud Cracking Resistance. The costing when applied to test panels ss shove loa 5t0 6
mil dry film thickneas shall show no mud cracking when viewed under 10-X magnification

Manufacturer and Brand Name Approval for Inorganiz Zine Primer Prior Lo spproval and
use of inorganic zine, the contractor shall submit in triplicate to the Engineer a certified test
report from an approved independent testing lsboratory showing specific lest results con-
forming o all quuntitstive and resistance test requirements of these specifications. The
certified test report shail also contain the exact ratio, by weight, of the pigment component
to the vehicle component of the paint used for the tests, the lot tested, the manufacturer’s
name, brand name of paint, and date of manufacture. Upon approval by the Engineer of this
certified Lest report, further resistance testa will not be required, except as hereinafter noted,
of that manufacturer for that brand name of paint for a period of 2 years from the date of test
completion. New certified test results shall be aubmitted any time the manufacturing process
or the paint formulation is changed, and may be required by the Engineer when samphing and
testing of material offered for use indicates nonconformance to any of the requirements
herein specified.

(2) Intermediate epoxy-polyamide coat shall Le spplied as recommended by the manu-
facturer in a single application employing multiple spray passes. The eolor of the intermediste
coat ahall contrast with both the primer and finish coat. The intermed ate coat shall conform
with Mil-P-24441, Formula 160. The wash primer tie cost fur the slternste System shall
conform to Mil-P-16324.

(3) Finish coat shall be applied as r ded by the facturer in e single sppli-
eation employing multiple spray passes. The finish cost for the Standard (¢ pory intermediate)
and alternate (wash primer tie coat) shall conform with 8SPC-8-64 or 9-64. When using
epoxy intermediste eoat see commenta under 7(M iUe).

The Contractor shall submit finish coat color chips for selection of color by the Engmneer.

(e) System 4 Alkyd-Ofl Basic Lead Silicochromate System.

(1) Prime coat shall conform to TT-P-615 or AASHTO M-229.

(2) Intermediate coat shall be the same as the prime coat but tinted to contrast with both
the prime coat and the finiah coat.
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555.22 Preparing lMetal Surfaces for Painting. e
A1 surfaces of new structural steel «hich are to be painted’?hil%ustaih .
be blast cleaned unless otherwise specified in the special provisions —~

or approved in writing by the Engineer,

In repainting existing structures where partial cleaning is required,
the method of cleaning will be specified in the special provisions,

The steel surfaces to be painted shall be prepared as outlined in
the “Steel Structures Painting Council® specifications (SSPC) meeting
one of the following classes of surface preparation: :

1. SSPC-SP~5 White Metal Blast Cleaning
2. SSPC~SP~6 Commercial Blast Cleaning.
3. SSPC-SP-8 Pickling

4, SSPC-SP-10 Near-White Blast Cleaning.

Blast cleaning shall leave all surfaces with a dense and uniform 1
anchor pattern of not less than one and one half mils as mcasured with an '
epproved surface profile comparator, or Testx Presse Tepe.

Blast cleaned surfaces shall be primed or treated the same day
blast cleaning is done. If cleaned surfaces rust or are contaminated
with foreicn rmaterial before painting is acc wplished, they shall be
recleaned by the contractor at his expense.

‘When paint systehs Ho.1 or 3 are specified the steel surfaces shall - .
be blast cleaned in accordance with SSPC-SP-10. . =

555.23 Systems of Paint. The peint system to be applied shall
consist of one as set forth in Table 1 and as modified in the special
provisions.

Table 1 - Paint Systems

Paint System

—_—— i UUSIS V

Environment 1 2 3 4 5
High Pollution or X X X
Coastal

Mild climate X X

———— —_— e e ———— ¢ e —————— e




: 1. Paint system shown for severe arcas are
“satisfactory in less severe arecas.

2. Coastal - within 1000 ft. of ocean or tidal
water. High pollution -~ air pollution
environment such as industrial areas.
111d -~ other than coastal areas not in
air pollution environment.

A1l structural steel shall be painted by one of the following’
systems. The required system or choice of systems will be shown in
the contract.

System 4 is intended for use in mild climates or to repaint
existing structures where the other systems are not compatible.

Min Dry Film
Coating Specifications Thickness (Mils)

System 1 - Yinyl Paint System

Wash primer 708.03(b)
Intermzdiate coat 703.03(b)
3rd coat 708.03(b)
4th coat 708.03(b)
Finish coat 708.03(b)

Total Thickness

System 2 -~ Epoxy~Polyamide System

Prime cost 708.03(c)
Intermedizte coat 708.03(c¢)
3rd coat 708.03(c)
Finish coat 708.03(c)

Total thickness

The third coat may be eliminated in mild climates.




Coating Specifications

Min Dry Film
Thickness (Mils)

System 3 ~ Inorganic Zinc-Rich Coating System

Prime coat 708.03(d)
E pexy Intermediate coat 703.03(d)
Finish coat 708.03(d)

Total Thickness

Alternate System

Prime coat 708.03(d)
Kash primer e Cect 708.03(d)
Finish coat 708.03(d)

Total Thickness 5.5-7.

3.5-5.0 :
}L-28- 30 7

30 min-1§ 2 ©
7

.0-10.0

System 4 ~ Alkyd-oil - Basic lead silico-Chromate System

Prime coat 708.03(e)
Intermediate coat 708/03(e)
Finish coat 708.03(e)

Jotal Thickness 5.0 mils .

This paint system may be specified as four coats for new structure
steel, in mild climates, with a minimum thi_kness of 6.0 mils,

System § « Organic Zinc-Rich Paint System

Prime coat 708.03(f)
Intermediate coat 705.03(f)
Wash primeftie coat 708.03(f)
Finish coat 708.03(f)

Total Thickness 5.




555.24 Fainting metal Surfaces:

(a) Time of application. -~ The prime coat of paint, or pretreat-
ment when specified, shall be applied as soon as possible after the
surface has been cleaned and before deterioration of the surface occurs.
Any oil, grease, soil, dust, or foreign matter deposited on the
surface after the surface preparation is completed shall be removed prior
to painting., In the event the rusting occurs after completion of the
surface preparation, the surfaces shall be again cleaned.

Particular care shall be taken to prevent the contamination of
cleaned surfaces with salts, acids, alkali, or other corrosive chemicals
before the prime coat is applied and between applications of the remain-
ing coats of paint. Such contaminants shall be removed from the surface.
Under these circumstances, the pretreatments or, in the absence of a
pretreatrent, the prime coat of paint shall be applied immediately after
the surface hes been cleaned,

(b) Storace of paint and thinner. ~- All paint and thinner should
preferably be stored in a separate building or room that is well ventilated
and free from excessive heat, sparks, flame, or the direct rays of the sun.
Paints susceptible to damage from freezing shall be kept in a heated storage

space when necessary.

A1l containers of paint should remain unopened until required for use.
Conteiners which have been opened shall be used first,

Faint which has livered, gelled, or otherwise deteriorated during
storage shall not be used. Thixotropic materials which may be stirred
to attain normal consistency are satisfactory.

(c) Mixing and thinning. ~~ A1l ingredients in any container of

paint shall be thorouqh]y mixed before use and shall be agitated often
encugh during application to keep the pigment in suspension,

Paint wmixed in the original container shall not be transferred
until all settled pigrment is incorporated into the vehicle. This does
not imply that part of the vehicle cannot be poured off temporarily to
simplify the mixing.

Mixing shall be by mechanical methods, except that hand miaing
will be permitted for containers up to 5 gallons in size.

Mixing in open containers shall be done in a well ventilated area
2wzy from sparks or flames.




Paint shall not be mixed or kept in suspension by means of an
air stream bubbling under the paint surface.

khen a skin has formed in the container, the skin shall be cut
loose from the sides of the container, removed, and discarded., If such
skins are thick enough <o have a practical effect on the composition and
quality of the paint, the paint shall not be used.

The paint shall be mixed in a manner which will insure brcaking
up of all} lumps, complete dispersion of settled pigmznt, and a uniform
corposition. If mixing is done by hand, most of the vehicle shall be
poured of f into a clean container. The pigment in the paint shall be
lifted from the bottom of the container with a broad, flat paddle, Tumps
shall be brcken up, and the pigrment thoroughly mixed with the vehicle.
The poured-off vehicle shall be returned to the paint with simultaneous
stirring, or vouring repeatedly from one container to another until the
composition is uniform. The bottom of the container shall be inspected
"~ for unmixed pigment.

Tinting pastes or colors shall be wetted with a small amount of
thinner, vehicle, or paint and thoroughly mixed. The thinned miature
shall be addad to the larce ‘container of paint and mixed until the color
is uniform.

Paint which does not have a limited pot life, or does not deteriorate
on standing, may be mixed at any time ba=fore using, but if settling has
occured it must be remixed In:ediately before using. Ffaint shall not
remain in spray pots, painters' buckets, etc., overnight, but shall be
gathered into a container and remixed before use.

No thinner shall be added to the paint unless necessary for proper -
application. 1In no case shall more than one pint of thinner be added
per gallon unless the paint is intentional fornulated for greater thinning.

The type of thinner shall comply with the paint specification.

) Wnen the use of thinner is permissible, thinner shall be added to
v paint during the mixing process. Painters shall not add thinner to
paint after it has been thinned to the correct consistency.

)

N A1l thinning shall be done under supervision of one acquainted with
o the correct amount and type of thioner to be added to the paint.

M
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(d) Apmlication of paint:

(1) General.-- The olcdest of each kind of paint shall be used
first. Faint shall be applied by brushing or spraying or a combination of
these r=thods, Daubers or sheephins may be used when no other method 1s
practicadle for proper application in places of difficult access. Dippinag,
roller ccating, or flow ccating shall be used only when specifi-
cally authorized,

A1l paints shall be applied in accordance with manufacturer's
instructions.

Cpen scams at contact surfaces of built up membirs which would
retain moisture shall bde caulled with red Yead paste, or other approved
raterial, before the second underccat of paint is applied.

Faint shall not be applied when the surrounding air temperature
is below 40°F. Faint shall not be applied when the temperature is
expected to drop to 32°F before the paint has dried. Paint shall not be
applied to steel that is more than 5°F belew~ the air temperature or that
is at a te~perature less than 40°, Paint shall not be apnlied when steel
surface is less than 5°F abcove the dew point. (ASTM E-337-G2). Paint
skall not be applied to steel at a teamperature over 125°F unless the
paint is specifically forrulated for application at the propesed temperature,
nor shall paint be applied to steel which is at a temperture that will
cause blistering or poreosity or otherwise will be detrimental to the life
of the raint, .

Paint shall not be applied in fog or mist, or when it is raining . -
or snowing or vhen the relative humidity exceeds 85 percent. FPaint shall
not be applied to wet or damp surfaces. Faint shall not be applied on
frosted or ice-coated surfaces.

Lhen paint nust be applied in damp or cold wecather, the steel shall
be painted under cover, or protected, or sheltered, or the surroundina
air and the steel heated to a satisfactory temperature. In all such
cases, the abcve terperature and bumidity conditions shall be wet. Such
steel shall remain under cover or be protected until dry or until weather
conditions permit its eaposure.

Any applied paint exposed to freezina, excess humidity, rain,
snow, or condensation shall first be permitted to dry. Then darmaced
areas of paint shall be removed, the surface again prepared and then
repainted with the same rurmber of coats of paint of the same kind as the
uncamaged areas.




If stripe painting is stipulated 1n the special provisions or if
the Contractor chooses to do so at his option, all edges, corners,
crevices, rivets, bolts, welds, and sharp edges shall be painted with the
priming paint by brush before the steel receives 1t first full prime coat
of paint. Such striping shall extend for at least 1 inch from the edge.
When practicable, this stripe coat shall be permitted to dry before the
prime coat is applied; otherwise, the strip coat shall set to touch
before the full prime coat is applied. However, the stripe coat shall not
be permitted to dry for a period long enough to allow rusting of the
unprirmed steel. When desired, the stripe coat may be appliced after a
comlete prime coat.

To the r:ximum extent practical, each coat of paint shall be applied
as a continuous film of uniform thickness, free of pores. Any thin
spots or areas missed in the application shall be repainted and pernitted
to dry before the next coat of paint is applied.

Film thickness are included in description of paint systems.

Each coat of paint shall be in a proper state of cure or dryness
before the application of the succeeding coat.

(2) Brush _application. -=- Paint shall be worked into all crevices
and corners where possibie and surfaces not accessible to brushes shall
be painted by sjray, daubers, or sheepskins. All runs or sags shall be
brushed out. There shall be a minimum of brush marks Teft in the applied
paint.

(3) Spray application of paint. -~ The equiprent used for spray -
application of paint shall be suitable for the intenc:d purpose, shall be . -
capable of properly atomizing the paint to be applied, and shall be
equipped with suitable pressure regulators and gages. The air caps,
nozzles, and needles shall be those reccnmenced by the ranufacturer of

| the equipment for the material tezing sprayed. The equipwent shkall be
kept in satisfactory condition to permit proper paint application. In
closed or recirculating paint spray systems, where gas under pressure 1§
used over the liquid, the gas shall be an inert one, such as nitrogen.

Traps or separators shall be provided to remove oil and water

. ) from the compressed air. These traps or separators shall be of adequate
! size and shall be drained periodically during cperations. The air from
i ' the spray gun impinging against the surface shall show no water or

' oil.

~
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Faint ingredients shall be kept properly mixed in the spray pots
or containers during paint application either by continuous mechanical
agitation or by intermittent agitation as frequently as necessary.

The pressure on the material in the pot and of the air at the
guns shall be acjusted for optimum spraying effectiveness., The pressure
on the material in the pot shall be adjusted when necessary for changes
in elevation of the gun above the pot. 7The atonizing air pressure at
the gun shall be high encugh to atonize the paint properly but not so
high as to cause excessive foggina of paint, excessive evaporaticon of
solvent, or loss by overspray.

Spray equipment shall be kept sufficiently clean so that dirt,
dried paint, and other foreign materials are not depesited in the paint
film. Any solvents left in the equipment shall be corpletely rencoved
before applying paint to the surface being painted.

, Paint shall be applied in a uniform layer, with overlapping at
the edqge of the spray pattern. The spray pattern shall be adjusted so
trat the paint is deposited uniformty. During aprlication, the cun shall
be held perpendicular to the surface and at a distance which will insure
trat a wet layer of paint is deposited on the urface. The tricger of
the g¢un should be released at the end of each strole.

A1 runs and sags shall be brushed out imnodiately or the paint
shall be removed and the surface repainted. Spray aprlication of prime
coats shall in all cases be immediately followed by brushing. .o

Areas inaccessible to the spray gun shall be painted by brush. If
not accessible by brush, cdaubers or sheepskhins shall be used. Erushes
sk211 be used to work paint intr cracks, crevices, and blind spots which
are not adequetely painted by spray.

(2) Shoo paintina. -- Shop painting shall be done ¢fter fabrication
and before any camage to the surface occurs from wcether or other exposure.
Shop contact surfaces shall not be rainted unless s-ecified.

Surfaces not to be in contact but which will be inaccessible after
2sserbly shall receive the full paint system specified or three shop
coats of the specified primer before assenbly,

The areas of steel surfaces to be in contact with concreote shall
not be painted. Unless pthemwise showsn con the plans, the arcas of stee)
surfaces to be in contact with wood shall receive either the full paint
coats specified or three shop coats of the specified primer,




If paint would be harmful to a welding opcrator or would be
detrimental to the welding operation or the finished welds, the steel
shall not be painted within a suitable distance from the edges to be
welded.

Antiveld spatter coatings shall be removed before painting. Wweld
slag and flux shall be r. ~oved by methods at least as effective as
those specified for the cleaning.

Machine~finished or similar surfaces that are not to be painted,
but ¢o not require protection, shall be protected with a ccating of rust
inhibitive petroleum, or other coatings which rmay be rore suitable
for special conditions.

Erection rmarks and weight marks shall be copied on areas that
have been freviousy painted with the shop coat.

(5) Field rzinting. -~ Steel structures shall be painted as
soon as practicéeble after erection.

Fetal which has been shop coated shall be touched up with the
same type of paint as the shop coat. This touch-up shall include cleaning
and pzinting of field connections, welds, rivets, and all demaced or
defective paint end rusted areas. The Contactor rmay at his option epply
an overall coat of primer in place of touch~up or spot painting.

Surfaces (other than contact surfaces) which are accessible before
erection but which will not be accessible after erection shall rececive
all field ccats of paint before erection. « -

1f pcssible, the final coat of paint shall not be applied until
a1l concrete work is finished. 1If concreting or other operations damage
any paint, the surface shall be cleaned and repainted. A1) cement or
concrete spatter and drippings shall be removed befeore any paint is
applied.

ket paint shall be protected against damage from dust or other
detrirental foreign matter to the extent practicable,

(6) Drying of painted metal.~-~ The maximum practicable time
shall be allowed for paint to dry before recoating or eaposure. No

dgrier shall be added to paint on the job unless specifically called for
in the specification for the paint. No painted metal shall be subjected
to ir-zrsion befcre the paint is dried throuch. Faint shall be protected
from rain, congersation, contamination, snom, and freezing until dry,

to the fullest extent practicable.




(7} Handlirg of painted stcel., -~ Painted steel shall not be

handled until the paint has dried, except for necessary handling in
turning for painting or stacking for drying.

Paint which is damaged in handling shall be scraped off and touched
up with the same number of coats and kinds of paint as were previously
applied to the steel.

Painted steel shall not be loacded for shipment or shipped until
it is dry.

Frecautions shall be taken to minimize damage to paint films resulting
from stacking memders.

(e) MNeasurement of Dry Film Thickness of Paints.

(1) Instrumentation. ~- Dry paint film thicknesses shall be
rmeasured using Pull-0ff (Type 1) or Fixed-Probe (Type 2) lMagnetic Gages.
Type 1 gaces include Tinsley, Elcometer, Microtest, and Inspector models.
Type 2 cages include Eicometic, Minitector, General Electric, Verirmeter,

and Accuderm models.

(2) Calibration

a. Type 2 (Pull-off) Magnetic Gages measure the coating
thickness on a series of reliable standards covering the expected range
of paint thichness. Record the calibr:tion correction either + or —
required at each standard thickness. To guard against gage drift during
use, re-check occasionally with one or more of the standards. -

kWhen the gage adjustment has drifted so far that large
corrections are needed, it is advisable to rc-adjust closer to the
standard values and recalibrate.

For Type 1 gages, the preferred basic stgandards are small,
chromeplated steel panels that may be available from the Kational Bureau
of Standards in coating thicknesses from 0.5 to B mils.

Plastic shims of certified thicknesses in the appropriate
rances rmay also be used to calibrate the gages. The gage is held firmly
enough to press the shim tightly against the steel surface. Record the
calibration correciton as above.

G - 15
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b. Type 2 (fixed Probe) Maanetic Gagas

Shims of plastic or of non-magnetic metals laid on the
appropriate steel base {at least 3 x 3 X 0.125 inch (7.6 X 7.6 X 0.32 cm)
are suitable woriking standards. These gages are held firmly enough to
press the shim tightly against the steel surface. One should avoid
excessive pressure that might indent the plastic or, on a blest cleaned
surface, might impress the steel peaks into the undersurface of the
plastic.

The hatioral Bureau of Standards standard panels shall
not be used to calibrate Type 2 cages.

(3) Meesurerent procedures

TJo determnine the effect of the substrate surface condition
on the gace rcadings, access is reguired to sorme unpainted areas.

Repcated gage readings, even at points close together, may differ 1
consicerably due to small surface irrecularities. Three gace readings
should therefore be rmade for each spot measurement of either the substrate
or the paint. Move the prohe a short distance for each new cace reading.
Discard anv unusually high or low cace reading that cannot be repeated
consistently. Take the average of the three cace readincs as the spot
mcasurernent.

a. Foasurerent with Type 1 (Pull-off) Gage

“casure (A}, the btare substrate, at a nurmber of spots to -
obtair a ropresentative averace value. N -

Mcasure {R), the dry paint film, at the specified nurber
of spots. (See Section 3 for number).

Ccrrect the (A) and (B) cage readinas or averaces as
dctermined by calibration of the gage.

Subtract the corrected readings (A) from (B) to obtain the
thickress of the paint above the peaks of the surface.

) b. Measurement with Type 2 (Fixed Probe) Gage
' Place a standard shim of the expected paint thickness on

1 the bare substrate that is to be painted. Adjust the gage in place on
! the shim so that it indicates the known thickness of the shim,




Conform the gage setting by measuring the shim at several other
arcas cof the uaré substrate. Re-adjust the gage as nceded to obtain an
average setting reprosentative of the substrate.

With the gage adjusted as above, measure the dry paint film at
three points. The gage readings indicate the paint film at thrce points.
The cage rcadings indicate the paInt thiciness above the peaks of the
surface profile.

Re-check the gage setting at frequent intervals during a long
series of mcasurements.

Fake five (5) separate spot measurements spaced evenly over
e€ach section of the structure 100 square fect in aree, or of other area as
ray be specified. The averege of five spot measurcronts for cach such
section shall be not less than the specified thichness. Ko single spot
measurement (average of three readings - - in any secticn shall be less
than 80% of the specified thickness.

Since paint thickness is usually specified (or implied) as a minimum,
greater thickness that does not cause defects of aprearance or functions,
such as rud cracking, wrinkling, etc. is permitted unless otherwise
specified.

(&) Special Notes

a. All of the above ragnetic gages, if preoperly adjusted
and in good condition, are inherently accurate to within # 15% of the
true thickness of the ccating.

b. Much larger, EXTERNAL errors may be caused by variations
in rcthod of use of the gages or by uncverness of the surface of the
‘ substrate or of the coating. Also, any other films prcsent on the steel
(rust or mi1l scale or even a blast cleaned profile zone) will add to the
apparent thickness of the applied paint film.

¢. The surface of the paint and the probe of the cage

) must be i ee from dust, grease and other foreign matter in order to
obtain clcse contact of the probe with the paint and also to avoeid
v adhesion of the magnet. The accuracy of the measurement will be affected

if the coating is tacky or excessively soft.




d. The magnetic gages are sensitive to geometrical discontinui-
ties of the steel, as at holes, corners or edges., the sensivity to edge
effects and discontinies varies from gage to gage. Measurements cleser
than one inch (2.5cm) from the discontinuity may not be valid unless the
gage is calibrated specifically for that location.

e. Magnetic gage readings also may be affected by proximity to
another mass of steel close to the body of the gage, by surface currature,
and by presence of other magnetic fields. :

f. A1l of the magnets or probes must be held perpendicular to
the painted surface to produce valid measurements.




703.03 Paint for Steel Structures.

(a) General. AN paint furnishec must be shipped in strong,
substantial containers, plainly marked with the name, weight, and
volume of paint content, together with the color, formula, and the
name and address of the manufacturer.

Paint systems shall be of the type shown on the plans or in the
special provisions,

Except as othemwise required in the cited specifications, all
paint shall meet the following ceneral requirements:

(V) The paint shall not show excessive settling in a
freshly-opened full can, and shall easily be redispersed with a padale
to a smooth, homogeneous state. The paint shall show no curdling,
livering, caking or color separation, and shall be free from lumps and
skins.,

(2) The paint as received shall brush easily, possess
cood leveling properties, and show no running or sagging tendencies
when applied to smooth stcel vertical surfaces.

{(3) The paint shall not skin within 48 hcurs in a
threc-quarters filled closed container.

(4) The paint shall dry to a smooth uniform finish, free
from rouchness, grit, uncveness, and other_surface imperfections.
The paint shall show no streeling or separation when flowed on clean
glass.

(5) The paint shall show no thickening, curdling, gelling,
or hard caking after six months storage in a full, tightly-covered
container at a temperature of 70°F.




{b) System 1- - Vinyl Paint Systém
(1) Vinyl wash prirer shall comform to Mil-P15328.

(2) Vinyl intermediate coat shall conform to Mil-P15929,
Mi1-P15930, or SSPC 8-64 or 9-64.

(3) Third and fourth coat shall be the same as the
intericediate coat.

(4) Finish coat shall be the same as the intcimediate
coat or SSPC-8-64 or 9-64 or TT-P-615 to obtain the desired finish
color.

(c) System 2 - Epoxy-Polyamide Paint Systen.

(1) Primer coat shall conform to Mil-P-23341, Formula
150 and the color as specified.

(2) Intermediate coat and third coat shall conform to
Mil1-P-24441, using contrasting color sequences.

(3) Finish coat shall conform to SSPC-B8-764 or 9-64
or 1T-P-615 to obtain the desired finish coat, and shall be applied in
accorcance with the recommendations of the manufacturer of the under-
coat. It is recomnended that the entire paint system be supplied by
the sane manufacturer. .

(d) System 3 Inoraanic Zin¢c Silicate System.

(1} FPrirme coat. TInorganic zinc silicate paint shall be
a twe-component self-curing type which, when mixed, cures without the
use of a separate curing solution, and shall have the properties
described herein,

Fignent. The zinc pigment component shall comply with the
require—ents of ASTH D 520-51 (1970) for Type 11. The averaqe particle
size of the zinc powder shall not exceed 10 microns as determined by
the Fisher Sub-sieve sizer,

Vehicle. The vehicle comnonent shall consist primarily of an
alky) silicate in an appropriate alcohol solvent. Total solids, by
ccitent shall be deterrir2d by drying the sercle to 3 constant woight
at 100zC.




-
-

I

'ixed Paint. Mixed paint stall conform to the following i
requirenents:

a. The zinc portion shall be at Teast 75 percent by weight of the
total solids of the dried coating.

b. The total solids, when heated at 100 C for 3 hours, shall be
not less than 72 percent by weight.

c. The paint shall tolerate up to one percent water contamination
without gellation,

d. The usable pot 1ife of the mixed paint shall be not less than
12 hours at 77F. There shall be no hard settling which canrot be easily i
redispersed during this period. .

e. The inorganic zinc coating shall be so formulated as to produce
a distinct contrast in cclor with the blast cleaned metal surfaces and
with the topcoat.

Resistance Tests. Test panels of steel meeting the requirements of
ASTM D 6009-73 having dimensions of 2 by 5 inches by 1/8 inch, shall be
prepared by cleaning all surfaces to the same degree specified under
Sec. 555.22. A 3-4 mi) coating (dry thickness) shall then be applied to
the test panels in accordance with the manufacturer's current printed
instruction. The coating shall be cured as reconmended by the manufac-
turer. Each of the follownc tests shall be performed on a minimum of
three penels, The material will not be accented if any individual test
panel fails any of the following tests: -

_,/’/'—- T -

a. Fresh Vater Resistance. Fanels shall be scribed down to base
r2tal with an X of at least 2-inch legs and shall be immersed in fresh
tap water at 75 F+ 5 F. The cranels shall show not rusting, blistering,
or softening when examined after 30 days.

b. Salt Water Resistance. Panels shall be scribed down to base
n2tal with an X of at least 2-inch legs and immersed in 5 percent sodium
chloride at 75 F + 5 at 7, 14 and 30 days. The scodium chloride solution
shall be replaced with fresh solution after each examination,

c. VYeathering resistance. Fanels shall be tested in accordance
with ASTM G 23-69, type D. The panels shall be placed on test at the
beginnina of the wet cycle. After },000 hours continupous eaposure,
the coating shall show no rusting, loss of adhesion to the stecel test
panel, or blistering,
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d. VWeather-and Salt Fog Resistante. Fanels shall be tested in
the weatheroncter as specified in ¢. for 300 hours. After this period
the panels shall be removed and scribed with an X of at least 2-inch leqs
down to base metal. The test panels shall then be tested in accorcance
with ASTM B 117-73., After 1,000 hours of continuous exposure, the
coating shall show no loss of bond, nor shall it show rusting or
blistering beyond 1/16 inch from the center of the scribe mark.

e. Resistance to Elevated Temperatures and Thermal Shock. Panels
shall be exposed to a temperature of 500 F for one hour, then quenched
immediately in 65F & S5F water, Panels subjected to this test shall
show no blistering or flaking of the coating. j

~ f. Adhesion panels shall be tested in accordance with ASTM D - .
3359 and shall attain a rat1nq of 3 or greater.

g.. Mud Cracking Resrstance. The coatxng when applied to test
panels as above to a 5 to 6 mil dry film ‘hickness shall show not
mud cracking when viewed under 10-X magnification,

Manufacturer and Brand .hame Approval for Inorganiz Zinc Frimer.
Prior to approval and use of inorocanic zinc, the contractor shall submit
in triplicate to the Engineer a certified test report from an approved
independent testing laboratory showing specific test results conforming
to all gquantitative and resistance test requirements of these specifica-
tiors. The certified test report shall also contain the e»act ratio, by
weicht, of the picment component to the vehicle component of the paint
used for the tests, the lot tested, the manufacturer's name, brand na-e
of paint, and date of manufacuter. Ulpon apprcval by the Engincer of th s -
certified test report, further resistance tests will not be reauired, .-
except as hereinafter noted, of that manufacturer for that brand na—e of
paint for a period of 2 years from the date of test completion. New
. certified test results shall be submitted any time the ranufacturina
‘ process or the paint formulation is chanced, and may be reauired by the
Engineer when sampling and testing of material offered for use indicates
nonconformance to any of the requirements herein specified.

epiny-pelyam. de

' (2) Intermediateacoat shall be applied as reconmended
) by the menufacturerc in a single application employina multiple spray
passes. The color of the intermediate coat shall contrast with both the
; ) primer and finish coat. The ¢3e coat shall conform with Mil-P-15328, or

| ! Mil-P-24481, Formula 150.  intsmed.ads

i The vesh fr.'mu 4ic cecd fer dhe uldicnade fjb‘/“’"
Shatt Corn{oim  with MIL-P-76§32%
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{3). Finish coat shall be applied as recommended by the
wanufacturer in a single application employing multiple spray passes. )
The finish coat shall conform with SSPC-E-64 or 9-64, For—HilP=2iig) Whe i

i ermediate coat sce comments under System 2vFinish-foat, 708,03, ¢ 3
for dhe siindoid [cprng intemiediak) cad a'ficnch (wish Primer Yu-ccnd),

The Contractor shall submit finish coat color chips for
selection of color by the Engineer,,

(e) System 4 Alkyd-0i1 Basic Lead Silico-chromate System.

(1) Frire coat shall conform to TT-P-615 or AASHTO 1'-239,

(2) Intermediate coat shall be the same as the prime
coat but tinted to contrast with both the prime ccat and the finish
coat. :

(3) Finish coat shall be the same as the prime ccat but
tinted to KNational Park Service green or gray as specified in the
contract.

(f) System 5 Organic Zinc-rich Paint System.

(1) Prime coat shall conform to the following requirements:

Description:

This specification covers a one-package, therwoplastic organic zinc-

rich prirmer whose mechanism of drying is that of solvent release. It is
intended for use only on blast cleaned open steel structures eaposed -

to the air. .-

Composition:

Picoent Ingredients
(62.3 Percent of Composition Weight, Minimum)

Farts by Weight

__ . _._Oof Figment
o7 Specification , Type 1, Red Tint Type IT, Gray
zinc bust , ATT%0 e, Type 95.0 min 95.0 min
Red Iron Oxide ——— —— 1.5 max ——
Zinc Oxide TT-P-463, Type 1, _ 1.5 max
Grades A or B
Thixotropes and Adlitives o 3.5 rax 3.5 nax
G - 23
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Vehicle Ingreaients
(37.7 Fercent of Composition Weight, Maximum)

Parts by
keight

3 Specifications of Vehicle
Polyaryl Ether s — 19.0
Ethylene Glycol Monoethyl Ether Acctate MIL-E~7125 6.8
Toluene 171-7-548 14.2

1Except the metallic zinc content shkall be 95 percent by weight.

2Fe 0.88.5% wminir.im; o011 absorption, 21; fineness through 325 mesh

scrcea, 93% minimum; and specific gravity, 5.15.

3A polyhydroxy polyzlkaryl polyether of the follewing properties:

Specific gravity 1.18
Viscosity of 49% solids in methyl ethyl ketone, Brockfield
RYF, 20 rpm Ho. 5 spindle £,500 to 7,700 cps

Reduced viscosity (0.2 g/100 m). diretheylformamide) 0.4 to 0.6
Ultinate tensile strength 9,000 to 9,500 psi
Utirate tensile eloncation 50 to 100%
Softenine temperature 212°F,

) Bulking value 9.83 1bs. per. gal.

The averace particle size of the pigrent shall not exceed @ microns
as cdeteminad by the Fisher Sub-Sieve Sizer. The Red Iron Oxide must first
be ground into a portion of the vehicle to provide a Kegman 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.

Infrared Characteristic Curve of Frimer Vehicle:
When dried upon a potassium bromide disc, a film of the primer shall

v have infrared absorption maximums at the same wavelengths and to the same
relative degree as that shown by the curve on file in the FHWA Latoratory.

)
\ The ccnposition of the extracted zinc dust picrent shall match the
g X-ray diffraction curve on file at.the Laboratory.

! : : -

The pairt shall in acdition to the preceding cowposition conform

! to the folicaing tadle of reguiremerts:

\

;
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Charactristics of Paint:

Volatiles at 105° C., percent by weight 28-32
wWeight per calion, pounds 17.2-18.0
Viscosity, KU at 77°F. 100-120
tetallic zinc, percent by weight of extracted
pigrent by

Federal Test method N, 141., Method 7221 90.2 min

Dry time at 77°F., 50% relative humidity, 6 mil
ket thickness:

Set to touch, hours ' 3/4 max
Dry hard, hours 5 max
Storage life, years 1 min

Froperties of Cured Coatinag:

When applied to a plate olass panel with a 6 mil cap clearance
doctor blade and cured for 15 days at 77° + 5°F. and 50 # 5% relative
hunidity, the coating shall have the following properties:

Pencil Kardness B min
Color (for Type 1 only) Kot Lighter
) Than Federal Standard Color
31575

When applied by air or airless spray to a minimum dry film thickness

of 1.5 mils on blast cleaned steel having an anchor profile pattern of onc to

1.5 mils, the mixed paint shall completely wet the surface of the steel with

no evidence of dry spray particles or sagging. .

When applied to a wet film thickness of 6 mils on a metal panel

correspending to Federal Specificaiton QQ-S-636, the panel being previcusly
cleaned by blast cleaning to produce a one to 1.5 mil anchor pattern, and
cured for 15 cdays at a relative humidity of 50 + 55 and tested according to

i the Conical Mandril Test, Federal Test method standard No. 141, Method 6207,

there shall be no loosening of the film above the point of the longest
continuous crack.

When a steel panel is blast cleaned to white metal and coated with

) 3-4 mils dry film thickness of this coatina and cured for 15 davs at 75° ¢
2° F. and 50 # 5% relative humidity and diagonally scribed to expose

\ bese steel, there shall be no underfilm corrosion on the surface of the

' panel extending beyond the scribed. lines after 1,000 hours when tested

! according to ASTM designation B-117.




Frior to use, the paint shall be thinned with not more than one
volune of thinner to 4 volumes of paint using a power agitated stirrer,
The thinner shall consist of a mixture of 82 percent by volure of cthylene
alycol monoethyl ether acetate and 18 percent by volume of tolucne,

(2) 1Intermediate coat shall be the same as the prime coat
tinted to contrast with both the prime coat and the vinyl wash coat,

{3) Viryl wash tie ccat shall conform to Mil-P-15328,

(4) Finish coat shall conform to SSPC-8-64 or ©-65 or 1T7-P-
615 with the ¢color as specified in the contract.

(g) Sampling and testing -- Unless otherwise specified, sampling
will be performed in accorcance with method 1021, Federal Test Method
No. 141,

The paint will be tested in accordance with rethods of Federal
Test Method Standard No. 141, as follows:

Test: , Fethod
Fercentage of pignent --------momoooioooooon 4021
Isolation of vehicle -------commomoma o ,5032
Nor-volatile in vehicle ---------ecomooonon 4053
Fhthalic anhydride ------------oomoemao-- 7021
Uncombined water 4081 or ------voommmomooo 4082
Consistency: Krebs-Stormer ----------c------ 281
Coarse particles and skins ---------o--o--- 40%1 .
W2ight per gallon ---------o-omooomaioo oo 4184 .
Set to touch time --------mmoomiai oo 4001
Cendition in container --------------ooooon 30N
Brushina properties ------------~-=----= 2141, 4321
SKIANING  ~ - oo m oo e 24141
Rosin and resin derivatives ---------------- 5031
Storage stability ----------oommmiooaooonn Hé
Dry through time --------cmmmmooe oo 4061
Fineness of grind -----------coommmmooann 45N

1A gravity convection oven may be used to determine the
non-violatile cortent of the supercentrifuaed vehicle if the
procedure oulined in Method 4041 is modified as follows:
Weigh accurately from 0.8 to 1.2a. of samole (by difference),
heat for one hour, cool and weigh. Use the lower value to
calculate the percentane of non-volatile matter.

'2re the test on a poriion of the isolatecd vehicle,

~)
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Attachment §

INORGANIC ZINC-RICH COATING SYSTEM
FROM

PROPOSED STANDARD SPECIFICATIONS FP-79

(d) Systen 3 Irncroanic Zinc Silicate Syvstem, -

(1) Prire coat. Inorganic zinc silicate paint shall be
& two-ccmnenent self-curina type which, when mixed, cures without the
use of a scoarate curing solution, and skall have the proverties
dec<criped herein,

Pigrent., The zinc pigrent compornent shall corply with the
recuirements of ASTIV D 570-51 (1670) for Tvpe 11. The averaae particle
size of the Zirc powder shall not exceed 10 microns as detommired by
the Fisher Sud-sieve sicer,

t

) i Vehicle. The vehicle comnonent shall consist primarily of an
altvl silicate in an appropriate alcohol solvent. Total selids, by

) centent shall be detennined by drying the sarnle to a constant weight
at 1007.

!

i

\

.
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'ixed Paint. Mixed paint shall conform to the folleowing
requireronts:

a. The zinc portion shall be at least 75 percent by weight of the
total solids of the dried coating.

b. The tctal solids, when heated at 100 C for 3 hours, shall be
not less than 72 percent by weight,

c. The raint shall tolerate up to one percent water contamination
without cellation,

d. The usable pot Vife of ‘he mixed paint shall be not less than
12 hours at 77F. There shall be no hard settling which cannot be easily
redispersed during this period,

e. The inorcanic zinc coating shall te so forirulated as to preduce
a distinct contrast in color with the blast cleaned retal surfaces and
with the topcoat.

Resistance Tests. Test panels of steel reeting the requirements of

D 609-73 having dimensions of 2 by 5 inches by 1/8 inch, shall be
prepared by cleaning all surfaces to the same degree specified under
Sec. 555.22. A 3-& mil coating {dry thickness) shall then be applied to
the test ranels in accordance with the rmanufacturer's current printed
instruction. The ceating shall be cured as reconmended by the manufac-
turer. Each of the followng tests shall be perforred on a minimum of
three panels, The material will not be accented if any individual test
parel iails any of the following tests: .

a. fresh VYater Resictance. Panels shall be scribed down to base
r2tal with an X of at least 2-inch legs and shall be immersed in fresh
i water at 75 F* 5 F. The ranels shall show not rustina, blistering,
or softening when exanincd after 30 days.

b. Salt wWater Resistance. Panels shall be scribed down to base
retal with an X of at least 2-inch legs and immersed in 5 percent sodium
¢hloride at 75 F + 5 1t 7, 14 and 30 days. The sodium chlorice solution
shall be replaced with fresh solution after each examination,

c. \Veathering resistance. Panels shall be tested in accordance
with ASTM G 23-69, type D. The panels shall be placed on test at the
beainning of th. wet cycle. After 1,000 hours continuous caposure,
the ¢rating <kall show no rustina, loss of adhesion to the steel test

sy 0 - 19 .y~
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d. Weather and Salt Fog Resistance. Tanels shall be tested in
the weatherconcter as specified in ¢, for 300 hours, After this period
the panels shall be removed and scribed with an X of at least 2-inch leas
down to base metal, The test panels shall then be tested in accordance .
with ASTM B 117-73. After 1,000 hours of continuous exposure, the
coating shall show no loss of bond, nor shall it show rusting or
blistering beyond 1/16 inch from the center of the scribe mark,

e. Resistance to Elevated Terperatures and Thamal Shock. Fanels
shall be exposed to a terperature of 500 F for one hour, then quenched
immediately in 65F & 5F water. Fanels subiected to this test shall
show no blistering or flaking of the ccating.

f. Adhesion panels shall be tested in accerdance with ASTM D -
3229 and shall attain a rating of 3 or greater.

g. Mud Crackinag Resistance. The coating when applied to test
panels as above to a 5 to 6 mil dry film thickness shall show not
mud cracking when viewed under 10-X magnification,

Manuifacturer and Frand Neme Approval for incraaniz Zinc Primer,
Prior to coproval and use of inorcanic zinc, the contractor shall submit
in triplicate to the Engineer a certified test renort from an approved
incependent testing leboratory showina specific test results conforming t
to all oauantitative and resistance test reauirgnents of these specifica-
tions. The certified test report shall also contain the exact ratio, by
vweiaght, of the picnent cemnonent to the vehicle compenent of the paint
used for the tests, the lot tested, the manufacturer's nare, brand name
of paint, and cdate of manufacuter. Upon approval by the fraincer of this
certified test report, further reosistance tests will not be recuired,
except as nereinafter noted, of that manufacturer for that brand nare of
paint for a reriod of ¢ vears from the date of test conpletion., Now
certified test results shall be submitted ary time the ranufacturing
process or the paint fornrulation is chanaed, and may be reauired by the
Engincer when sampling and testing of material offered for use indicates
nonconforsance to any of the requirerents herein specified.

(2) Interiediate coat shall be arplied as recommended
by the ranufacturer. in a single application cmployina rultinle spray
passes. he color of the inter-ediate coat shall contrast with bhoth the
primer and finish ccat. The tie coat shall conform with 91-P-1532R, or
Mi1-p-22431, Fornula 150. )

(3) Firich cont sh2¥Y 22 anelied 2g reces monde” by the
renufacturer in a sinzie application €-ploying ~gllinle Spray passes,
The faricgh coat shall confeorm with SSPC-F-0d or 0648, Far !Y-po2add
irter-ediate coat see comments under Ivstom oL Findsk Toae,

The Cortractor shall submit finish coat color (hics for
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Froposed ALALS.H.T.0. Specification Revision to
}:\lf\lIY\G MYTAL STRUCIURES

Scection 14 - PAINTING METAL STRUCTURES

2.14.1 - CGENERAL
(A; Doescription

The painting of metal structures shall include the preparaticen
of the metal surfaces, the applicaticon, protecticon and dryving of
the peint costings, the protectieon of pedestrian, vehicular or other
reffic upon or undernceth the structure, the supply of all tceels,
cquipsent, scarfelding, labor and msterials necessery for completicn
of the work involved in painting the cxposed surfaces of metal
structures.

(B) Weather Cenditions

Peint shall be applied only on thorecuphly dry surfaces ond
during peviods of fovorceble weather. Peinting will not be per-
mitted when the atoospheric tempercture is at or belew 40°F (4°C)
when vsing viavl, alkyd, end organic meterials, and 50°F (10°C)
when using incrpenic sine, or when the humidity exceeds &5 porecent
at the site of the work, or when froshly pointed svrfaces mov

become darared by rain, feog or dust, or when it can be enticipoted
thet the atmoesphevic toxnperature will Jrop belew 40°F (4°C) during
the drying period, oxcept as provided herein for painting in

cne leosures.

de

Subject to céppreval of the Fnrineer, the controctor may provi
a suitable (nclosure to permit peinting during inclenent weather.
Provisicns shall be mede to artificielly contrel astme srheric condi- |
tions inside the enclesure within limits suitzble for painting
throughovt the painting operation. Full compensation for previding
and weintoining such enclesures shall be considered as included in
the prices paid fer the various contrect items of work involving
peinting ¢nd no additicnal compensation will be allowed theretfor.

All blast cleaning, except thet performed within clesed
buildings, ond 211 painting shall be perfonmed during daylight
hours unless the terms of the ceontriact prohibit work being
perforned during davlight hours

Attachment 18
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2.14.3 - CLEANING OF SURFACES

All exposed surfaces of structural steel, except galvaniced
or metalized surfaces, shall be cleaned wnd painted.

All surfaces of new structural steel or surfaces which are
to be painted with inorganic zinc shall be blast clecaned unless
otherwise specified in the special provisions, or approved in
writing by the Engineer.

In repainting existing steecl stiructures where partial
clecaning is required, the method of cleaning will be specified
in the special provisions. Any damage to scund paint, on arcas
not designated for treatment, rcsulting {rem the Contractor's
operations shall be repajred by him at his (xpense to the satis-
faction of the Engincer.

Cleaning of metal surfaces shall be performed as specified
herein or as set forth in the special provisions. Cleaning
methods shall conform to the fellewing:

(A) Blast Clcaning

Abrasives used for blast cleaning shall be cither clean dry
sand, mineral urit, steel shet, or steel grit, at the optien of
the Contracter, and shall be a prading suitable to produce satis-
factory results. The use of cother abrasives will net be permitted
unless approved {n writing by the Fnuincer.

Unwashed beach sand containing salt or excessive amounts of
silt will not be allowed.

All dirt, mill scale, rust, cld paint and other foreign
material shall be removed {rom steel surfaces by an approved
blast cleaning apparatus. PBlast cleaning shall be sufficiont to
give the surface the appearance as specified in SSPC 10 - near
white, and shall lcave all surfaces with a dense and uniform
anchor pattern of not less thon eone mil as measured with an
approved surface profile comparator.

¥hen blast cleaning is being perf.aaned near machinery, all
journals, bearings, motors and moving parts shall be sealed
gainst entry of abrasive dust befere blast cleaning begins.,

Blost cleaned surfaces shall be primed or treated the same
day bla:t cleaning is done, unless ctherwise authericed by the
Fngineer. 1f cleaned surfaces rust or are contamincted with
foreign material befeore painting is accomplished, they shall be
recleaned by the Contractor at his expense.




(B) Stecam Clcaning

All dirt, grecase, locse chalky paint or other forcign
raterial which has accumulated on the previcusly painted or
galvanired surfaces shall be romoved with a steam cleaning
apparatus which shall precede all other phases of cleaning. It
is not intended that sound paint be removed by this process.

Any paint which becomes loose, curled, lifted, or loses its bond
with the preceding coat or coats after stecam cleaning, shall be
reamoved to sound paint or metal surface by the Contractor at his
exponse.

A detergent shall be add d to the feed water of the steam
generator.  The deterpent shall be of such compesition and shall
be added in such quantity that the cleaning as provided in the
above paragraph is accomplished.

Any residue, detergent, or other foreign material which may
accunulate on cleaned surfaces shall be removed by flushing with
frcsh water,

Steasm cleaning shall not be perfcimed more than two weeks
prior to painting or cother phases of cleaning.

Subsecuent painting shall not be perfenned until the cleaned
surfaces are thoroughly dry and in no case in less than 24 hours
after cleaning.

(C) Hand Cleaning

Wire brushes, either hand or powered, hand scraping teools,
power grinders, or sandpaper shall be used to remove all dirt,
loose rust and mill scale, or paint which is not firmly bonded
to the metal surfaces.

Pneurstic chipping hammers shall not be used unless authorized
in writing by tlie Engincer.
2.14.4 - APPLICATION

L g

The Contractor shall notify the Engineer, in writing, at
lcast one week in advance of the date clecaning and painting
cperations are to begin,

Painting sh:11 be done in a neat and workmanlike manner.
Unless otherwise specified, paint shall be applied by brush,
spray, or reller, or any combination thereof peculiar to the
toint being aprlied.

Each application of paint shall be thorcughly cured and any
skips, hclidayvs, thin areas or other deficiencies corrected
before the succceding application. The surface of the paint
being covered shall be {ree from moisture, dust, grecase or any
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other deleterious materials which would prevent the bond of the
succeeding applicatiens. In spot painting, old paint vwhich
lifts after the first applicaticn, shall be removed by scraping
and the ¢rea repainted before the next appylication,

Brushes, when used, shall have sufficiert body and length
of bristle to spread the paint in & uniform film. FPaint shall
be evenly spread and thoroughly biushed out.

On all surfaces which are inaccessible for painting by
regular means, the paint shall be applied by sheepskin daubers,
bottle brushes, or by any other means approved by the Engincer.

Rollers, when used, shall be of a type which do not leave
a stippled texture in the paint film,

A water trap acceptable to the Engineer shall be furnished
and installed on all equipment used in spray painting.

Mechanical mixers shall be used to mix paint. FPrior to
applying, the paint shall be mixed a sufficient length of time
to thoroughly mix the pigment and vehicle together, and shall
be kept thoroughly agitated during 1ts application.

Paints specified are fcimulated ready for application and
no thinning will be allcwed unless otherwise provided in the
applicable materials specification for the paint being used.

The dry film thickness of the paint will be measured in
place with a calibrated magnetic film thickness gage.

The thickness of each application shall be limited to that
which will result in uniform drying threughout the paint film.

Succeeding applications of paint shall be of such shade as
to centrast with the paint being covered.

Zinc-rich primers shall be applied by spray methods. On
arecas inaccessible to spray application, the paint may be applied
by brush or daubers.

Mechanical mixers shall be used in mixing the primer. After
mixing, the ziuc-rich primers shall be strained through a metal
30-60 mesh screen or a double layer of cheesecloth immediately
prior to or during pouring into the spray pot.

An agitating spray pot shall be used in 211 spray applica-
tion of zinc-rich primers. The agitator or stirring rod shall
reach to within 2 inches of the bottom of the spray pot and shall
be in motion at all times during primer application. Such motion
shall be sufficient to keep the primer well mixed.




&

e

Cured erganic zinc-rich primer shall be free from dust,
dirt, salt or other deleterious deposits and thoroughly dry
before applying vinyl wash primer.

Vinyl wash primer shall not be applicd more than 72 hours
before application of finishing coat paint. The vinyl wash
primer shall be applied by spraying to produce a unifoirm wet
film on the surface.

Structures shall be blast clecaned and painted with the
total thickness of undercoats before erection. Aftoer erection
and before applying subseguent paint, all arcas where paint has
been daraged or has deteriorated and all expesed unpainted
surfaces shall be thoroughly cleaned and spot painted with
unde.coats to the specified thickness.

Surfacces exposed to the atmosphere and which would be
inaccessible for painting after erection shall be painted the
full nmunber of applications prior to e¢-ection.

In addition, the application of inerganic zinc paints shall
conform to the following: .

Spray equipment shall previde the proper pot pressure
and atomization pressure to preoduce a coating the composi-
tion of which shall comply in all respects to the
specifications for the inorganic zinc paint. The hose
from pot to nozzle shall not be nmore than 75 feet long,
nor be used more than 15 feet above or below the pot.

Succeeding coats shall be applied within the following
24 hours. A minimum of 30 minutes shall elapse between
applications.

In arcas where '"mud-cracking'" occurs in the inorganic
zinc paint, it shall be scraped back to scundly bonded
paint, and recoated to the same thickness by the same
methods specified for the original coat.

Paint shall be cured for 48 hours at a relative humidity
of #t least 45 percent before the application of vinyl wash
primer. The cured incrganic zinc paint shall be hesed down
with water and be in a surface dry condition befcre the
application of vinyl wash primer if the vinyl wash primer
is not applied within 3 weeks after the inorganic zinc paint
is applied, or when there is evidence of dust, dirt, salt,
or cther deletericus deposits on the inorganic zinc paint.

Vinyl wash primer shall not be applied meore than 48
hours before the application of finish coats.
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2.14.5 - PROTECTION AGAINST DNAMAGE

The Centractor shall provide protective devices as
necessary to prevent damage to the work and to other property
or persons from all cleaning and painting eperations.

Paint or paint stains which result in an unsightly
appearance on surfaces not designated to be painted shall be
removed or obliterated by the Contractor at his expense,

I1f traffic causes «n objecticnable anmount of dust, the
Contractor, when directed by the Engincer, shall sprinkle the
adjacent rcadhed and shoulders with water or dust palliative for
a sufficient distance on cach side of the lecaticon where
rainting is being done.

All painted surfaces that are marred or damaged as a result
of operaticons of the Contractor shall be repaived by the
Contractor, at his c¢xpense, with materials and to a condition
cqual teo that ¢f tle coating specified herein.

Upon completion of all painting operations and of any other
work that would cause dust, grease, or other foreipn materials
to be deposited upon the painted surfaces, the painted surfacces
shall be thorouchly clecaned. At the time of opening structures
to public traffic, the painting shall be completed, and the
surfaces shall be undaraged and clean.

2.14.6 - PAINTING GALVANIZED SURFACES

All galvanized surfaces that are tco be painted shall first
be clezned by washing with mineral spirit selvent sufficient to
remove any oil, gresse, or other materials foreign to the
galvaniced coating.

After washing, all arcas shall be rcughened by ebrasive
blasting using an abrasive that is no larger thon 30 mesh,
Galvanizing shall not be removed by this operatien.

After preparation, all galvanized surfaces that are to be
painted shall be covered with cne application of zinc dust-zinc
oxide primer, Federal Specification 1T-T-641, Type II. The zinc
dust-zinc cxide paint shall be applied by spraying to produce a
complete covering of the galvanized surfaces.

After the application of zinc dust-zinc oxide paint, cne
application of prc-treatment, vinyl wash primer shall be applied
to such surfaces. The vinyl wash primer shall be applied by
spraying to produce a uniform wet film on the surface.

Such surfaces shall then be covered with two scparate appli-
cations of vhite tint base vinyl finish coat, sufficient to
completely cover the preceding color. Paint for the first appli-
cation shall be tinted with a compatible celering apent to
slightly contrast with the color of the secend application. The
firal finish application shall be tinted to match the color shown
on the plans or specified in the specicl provisions.
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Section 14 of Division 11, Construction nceds to be rewritten
for todays paint svstems. The AASHTO Materials Committee is
presently working on new paint specifications which may be used
in conjunction with this proposed revrite,

We recognize that many states and private organizations have
developed their own specifications, but for those groups who have
no specification this will provide a dependable package for both
materials and paint systems. These specifications will not be
imposed on the states.

Specifications for the application of peint nust, by nature,
correspond to a specific meterial specification. The composition
of the paint selected, (i.e., percent solids), determines the
possible thickness of any single application. Table I, in Article
2.14.2, presents paint svstems which are consistent with the paint
specifications reccommended to the Materials Committee, copy
attached. This may nced revision to provide consistency with the
final paint specificiations adopted by the AASHTO Materials Committee.

Reducing the number of applications has been suggested by some
comnittee members. This may be questionable ecconomy in that the
cost of blast cleaning and preparation with the present pollution
controls amounts to more than 50% of the total cost of painting.
Therefore, savings realized by the elimination of 1 or 2 applica-
tions of paint, dces not justify sacrificing the life span of the
paint system.

The material specifications, when complete, and the specifi-
cations for painting metal structures, including the appropriate
number of applications, will provide a complete contract specifi-
cation for painting bridges.

Highlights of Revision

it w-hiiid

1. Elimination of red lead paint systems from AASHTO.
Environmental problems are often encountered with the removel
of these systems when repainting becomes necessary.

2. Inclusion of systems calling for vinyl, alkyd, organic zinc,
and inorganic zinc paints, which may be used in various climatcs.

3. Reference to the Steel Structures Painting Council criteria
for blast cleaning has been included.

4. We are attaching suggested paint specifications for vinvls,
alkyds, organic zinc, and inorganic zinc. These specifi-
cations have been forwarded to the Task Force of the AASHTO
Subcommittee on Materials that is charged with preparing the
final AASHTO Paint Specificeations. This task force is chaired
by Mr. George Hill of California, and we plan to work closely
with him in the dcvelopment of material specifications.
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The suggested paint specifications are not being recommended
for ballot, but will be referred to the Materials Committee for
approval.

Fre-Treatment, Vinvl Wash Frimer
Classification:

This specification covers a wash primer formulated specifically
for application prior to painting clean aluminum, galvanized surfacces
or surfaces previcusly coated with an erganic or inorganic zinc-rich
primer. It is also used on blast cleaned steel when specified and
is mundstory as an underceoat under vinyl paint systems.

Compesition:
Resin Compenent
Founds per 80

gallens
of Resin
Specifications Component
Polyvinvl-butyral resinl....... P R R et 56
Zinc Chromate (insoluble type) ..o iiineniiiiiiiinnnnans 54
Magnesium-silicate........ (Type A or B MIL-M-15173)....... 8
Lampblack. . ..cvevnnnnnnn.. (TT-P-350) s it e it ii i iieeannn 0.6
Rutyl Alcohel, normal..... (TT-B-846) e v in it geerennnes 125
Ethyl Alcohol. euenneennn.. (Grade 111 of O-E-760)3...... ... 380

Acid Component
Pounds per

20 gallons
of Acid
Componcent

Phosphoric Acid, 85%......(Class 1 of 0-0-670)............ 28
j L N o . 25 max,
Ethyl Alcohol.u..nnnennn.. (Grade 111 of O-E-760)3........ . 102

IThe polyvinyl partial butyral resin shall contain only polyvinyl
butyral, polyvinyl alcohol and pelyvinyl acetate in the molecule,
and shall have the fellewing properties:

) Polyvinyl alcchol, percent by weight...... e .. 19.0-22.0
R Polyvinyl acctate, percent by weight............. ceees 1.0 max,
" Inherent viscosity, ASTM Designation: D 1243......... . 0.87-0.95
y Specific gravity..eeeeieieeeneeeenecnnnons Ceresaeeaean 1.10-1.14
' Heating loss, 45 minutes at 105°C, percent by weight.. 3.0 max.
| Ash, percent by weight..... e re e ceeaes eees 0.1 max.

2The zinc chromate shall be of an insoluble type, showing an analysis
16 to 19 percent Cr03, and 67 to 72 percent ZnO, and not mere than

\ one percent water so%uble salts.

31sopropyyl alcohol (99 percent) may be substituted in part for cthyl
alcohol on an ecqual volume basis. The isopropyl alcchel shall have
g specific gravity of 0.785 to 0.790 and a distillation range not

7

’ greater than 1.5°C, and this range shall include 82.3°C.
l
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Characteristics of Resin Cowrpe ent:

Minin.um Maximum

Fiyment, percent by weight. .o .o iiiiiiinerneennsn Q.5 10.5
Volatiles, percent by weight.. ..o oon.. e 80.0 £82.0
Non-veolatile vehicle, percent by weight

(Calculated by difference)...veiininernneanns 8.5 9.5
Ratio of pigiment to non-volatile

vehicle by weight. oo it iiiiiiniivereereeene 9.7 to 9 10.3 to 9§
Coarse particles and skins, as residue

retained eon standard Ne. 325 wmesh sicve

(RR-S-306), percent by vtlvht.................. --- 0.5
Viscesity, kxtbs units.......... e e 57 67
Weight per gallon, pounds... .. .. e 7.2 7.7
Fincncss of evind..oooaoa, et e . 5 ---
Chromium oxide (Cr03), pclgant by kLl\ht

of pigment..... et s e . 14 ---
Zinc oxide (“n0Q), percent by h01$ht of

pigment. .. oo, e e e e e 57 ---
Distillation:

Initial beiling point, “C......iviiiiniinn. . 75 82

Temperature at 80 ml. point, °C...iveviiennnn, --- 85

Teaperature at 100 ml. point, °C.............. . 116 - -

Fnd point, teoperature, “Coo...oen.... e --- 120

Velurse at ond p01nt, ml, .......... et 112 ---
Characteristics of Acid Coumpenent:
Focsphoric acid, perveent by weight.o.o ..., e 15.0 16.5
Distillation:

Initial beiling point, °C........ e ces 75 &1

Temperature at 105 ml. point, °Co..ovinn. --- 82

Volurme at end peint, ml, .......... e R 120 ---

Maximum temperature during di 111at10n, °Cove. --- 102
Weight per gallen, peunds. ..o, e 7.5 7.9

Characteristics of Mixed Resin and Acid Cemponents:

Dry time, hard, minutes......... tesesesssesssae-as 30 max,
Smooth homogeneous mix, no gelation within 24 hours in clesed
container.

Packaying and TLabeling:

The label shall state that the primer is to be packaged such
that the acid compenent can be mixed with the resin component in the
resin compenent container.  The resin and acid cemponents shall be
separately packaged, and the packages shall be of such type as to
prevent attack by the corpenents,

The label shall also state that cne part by volume of the acid
compenent is to be added slowly with constant stirring to 4 parts by
volume of the resin compenent just before use and that the mixed
components must be used within 8 hours., It shall further state thot
the mixed raterial is intended for spray application in dry film
thicknesses of 0.3- to 0.5-mil.

!
;




Vinyl Primer, Red Iren Oxide Tvpe
Classification:

This specification covers a ready-mixed vinyl-red iron oxide
paint for use ¢n properly prepared metal surfaces which have been
treated with Pre-Treatiment, Vinyl Wash Frimer

This paint should be applied alternately with Vinyl
Frimer, Red Iren Oxide--Titanium Dicoxide
to provide a priver coating which may consist of onc or were appli-
cations of cach vinyl primer.

This paint is foriumlated primerily for spray applicatien.

Couposition:
Piginent Inypredients

Specifications Lbs/100 Gals
Red Iron Oxidel et et Ch et ee e 51.2
Magnesiun Silicate............ CTT-P-403....... et 7.2
Vehicle Tngredionts
. . . 2,2a
Viayl Resin 22 . i ei ... ettt e . 87.2
Vinvl Resin”228, 00 ... ... e e et i e e e . 28.8
Toluene. .. e e rvee i ii e i TT-T-548 . ... . ... ... ceeee 109
Nermal Butyl Acetate..... ce.. . IT-B-838........ et 500
Di- (2-cthylhexyl thhalﬁte .............. e e e 28.8
Soya Lecithin............... ettt e s e ceen 7.2
Epoxy Resin ™ L. i i i e “ee 0.6

1Fe203, 98.5% minimum; 0il absorptien, 21; {incvness through 325 mesh
screen, 99% minimum; and specific gravity, 5.15.

25 vinyl CthliGg-\in}l acetate copelyvmer resin, specific gravity
1.39, centaining 91% vinyl chleride, 3% vinyl acetote and 67 vinyl
alcohol with an intrinsic viscesity of 0. 54-+0 03 peise at 20°C
in cyclohexancne.

3 vinyl chleride-vinyl acetate copolymer resin, specific gravity,
1.35, containing §6% vinyl chloride, 13% vinyl acetate and 1%
interpolyrerired dibasic acid (0.7 to 0.8 carbox\l) with an
intrinsic viscosity of 0.52+0.03 peoise at 20°C in cyclohexancne.

2ap vinyl chloridc-vinyl acetate copolymer resin with a specific
gravity of 1.36; vinyl chloride content of appxoxlmately 84%;
vinyl acetate content of approxlmatelv 16%; inherent viscosity
(ASTM Designation: D 1243) of 0.49-0.51.

3ay vinyl chloride-releate diester-unsaturated carboexylic acid
terpolyimer with a specific gravity of 1.31; inherent viscesity
(ASTM Disignation: D 1243) of 0.31 to 0.32.

4Liquid, coler 5 max. (Gardner), 100-160 poise viscesity at 25°C,
180-195 epoxide equivalent.

The preparation of this paint in steel ball mills {s not
acceptable.




Chuaracteristics:

Tolucne and Isoketones by volume of velatiles, percent..., 19.0 max.
Weight per gallon, in poundS....veeeeenriorerencnaenena.. 8.0-8.4
Pigment by weight of paint, percent...eeevrneeeeneaen...s 6.4-8.1
Velatiles by weight of paint, percent....oviieeeneeeeeanans 73.3-75.3
Fineness of grind, Kopman. e eneneerernerrrnneecsnnaass b6 min,
ViScoSity, KU.uuteouuneinuenernenneannnenononeanesessanaas b0l max,
Drying time: sect to touch, hours.......cciiiiiieieerann Y nax.

The components of this paint shall be ground and mixed in a
ranner which will i{nsure adequate wetting and suspeasion of the
pigrent.

Working propertics shall be satisfactory.

NOTE: 1f vinyl resin 2 is used, vinyl resin 3 shall be used. 1f
vinyl resin 2a is used, vinyl resin 3a shall be used.

— -
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Vinyl Primer, Red Iron Oxide--Titanjum Dioxide Tvpe

Classification:

This specification covers a ready-mixed, vinyl-red iron oxide-
titanium dioxide paint, for use on properly prepared metal surfaces
which have been treated with Pre-Treatment, Vinyl Wash Primer

This paint is formulated primarily for
use on steel structures which are located in the coastal zone. This
paint should be applied slternately with Vinyl Primer, Red Iron Oxide
Type to provide a primer
coating which may consist of one or more applications of each vinyl

' primer.
E This paint is formulated primarily for spray application.

f Composition:
Pigment Ingredients

Specifications Lbs/100 Gals
Red Iron Oxidel....... ceeresee teseccetesasssessetsecterene 19.2
Titanium Dioxide....... ceee+...ASTM Designation: D476,
Type IIT1 or IV.....ccueuuns 39.2
‘ Vehicle Ingredients
o Vinyl ResinZ»23, ., .... Ceseeeacssanennn e eeecetecarecnanns . 87.2
Vinyl Resin3»38, ... ittt iia it . 28.8
Toluene...oeveueenrerenn cerees JTT-T-548. . cviinnnnnn ceene 109
‘ Normal Butyl Acetate........... TT-B-838..... ceeessssrsanae 498
! Di- (2-ethylhexyl) Phthalate.......... ereeen cacesesasues 28.8
; Soya Lecithin...... e teseeecieas e enans ceseeeaane ceee 7.2
Epoxy Resin®. ... ccvienrirenenncnercnas e ceeeoes ceeses 0.6

1Fe203, 98.5% minimum; oil absorption, 21; fineness through 325 mesh
screen, 997 minimum; and specific gravity, 5.15.

; 2p vinyl chloride-vinyl acetate copolymer resin, specific gravity

! 1.39, containing 91% vinyl chloride, 3% vinyl acetate, and 67

; vinyl alcchol with an intrinsic viscosity of 0.54+0.03 poise at

| 20°C in cyclohexanone.

3A vinyl chloride-vinyl acetate copolymer resin, specific gravity
1.35, containing 86% vinyl chloride, 137 vinyl' acetate, and 17

; interpolymerized dibasic acid (0.7 to 0.8 carboxyl) with an

i intrinsic viscosity of 0.52+0.03 poise at 20°C in cyclohexanone.

2ap vinyl chloride-vinyl acetate copolymer recsin with a specific
gravity of 1.36; vinyl chloride content of approximately 84%;
vinyl acetate content of approximately 16%; inherent viscosity
(ASTM Designation: D 1243) of 0.49-0.51.

38) vinyl chloride-maleate diester-unsaturatcd carboxylic acid
terpolymer with a specific gravity of 1.31; inherent viscosity
(ASTM Designation: D 1243) of 0.31-0.32.

aLiquid, color 5 max. (Cardner), 100-160 poise viscosity at 25°C,
180-195 epoxide equivalent.
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" bt The preparation of this paint in steel ball mills is not
' .- acceptable.
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Characteristics:

Toluene and Isoketones by volume of volatiles, percent.... 19.0 m
Weight per gallon, in pounds......evieeerecrssnsscesensass 8.0
Pigment by weight of paint, percent..........ccviieeeeiines 6.4
Volatiles by weight of paint, percent....ccceeevevessneees 73.2-75
Fineness of grind, Hegman.....ccveeeveecccscssenccocsceess 6 min,
Viscosity, KU...ovvvevennnnen trececesecssssssasesssesessass 61 max.
Drying time: set to touch, hours.......ceeeveeeveccecssces ¥ max,

-
-

a
8
8

The components of this paint shall be ground and mixed in a
manner which will insure adequate wetting and suspension of the

pigment. i
Working propertics shall be satisfactory.

NOTE: If vinyl resin 2 is used, vinyl resin 3 shall be used. 1If
vinyl resin 2a is used, vinyl resin 3a shall be used,
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Zinc-Rich Primer, Organic Vechicle Type

Description:

This specification covers a onc-package, thermoplastic organic
zinc-rich primer whose mechanism of dt{ing is that of solvent release.
It is intended for use only on blast cleaned open steel structures

exposed to the air,

This coating is intended for spray application. Limited appli-
cation can be made by brushing.

Composition:

Pigment Ingredients
(62.3 Percent of Composition Weight, Medium)

Parts by Weight
of Picment

Specification Type 1, Red Tint Type 11, Gray

Zinc Dust.......TT-P-460, Type 1l 95.0 min. 95.0 min.
Red Irpon

oxidez......... Te- 1.5 max. -—
Zinc Oxide......TT-P-463, Type 1, --- 1.5 max.

Grades A or B

Thixotropes

and Additives,. -~- 3.5 max, 3.5 max.

Vehicle Ingredients
(37.7 Percent of Composition Weight, Maximum)

Parts by
Weight

Specifications of Vchicle
Polyaryl 133173 2 S --- 19.0
Ethylene Glycol Monoethyl Ether Acetate..... MIL-E-7125 66.8
TT-T-548 14.2

Toluene. ..ottt eeenneccenoccocssconsnne

IExcgpg the metallic zinc content shall be 95 percent by weight,
linimum.

2Fe203, 98.5% minimum; o0il absorption, 21; fineness through 325 mesh
screen, 997% minimum; and specific gravity, 5.15.

3aA polyhydroxy polyalkaryl polyether of the following properties:

Specific gravity.....cco0evvveeevccsnesesacsses 1,18
Viscosity of 40% solids in methyl ethyl
ketone, Brookfield RVF, 20 rpm No. 5
spindle.... .ot innccncrnccncanenennnnnnn
Reduced viscosity (0.2g/100 ml.
dimethcylformamide)..ceseeeeccceccnssscnseass 0.4 to 0.6
Ultimate tensile strength........cccvvvevveecees 9,000 to 9,500 psi
Ultimate tensile elongation........ceoveevennss 50 to 1007
Softening temperature.......coceesvevssacsessees 212° F,
Bulking value.....cceneeevoenosncnssascasnsssas 0.102 gal, per 1b,

5,500 to 7,700 cps
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The average particle size of the pigment shall not exceed 9
microns as determined by the Fisher Sub-Sicve Sizer. The Red Iron
Oxide must first be ground into a portion of the vehicle to provide
a Hegman 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.

Infrared Characteristic Curve of Primer Vehicle:

When dried upon a potassium bromide disc, a film of the primer
shall have infrared absorption maximums at the same wavelengths and
to the same relative degree as that shown by the curve on file.

The composition of the extracted zinc dust pigment shall match
the X-ray diffraction curve on file.

The paint shall in addition to the preceding composition conform
to the following table of requirements:

Characteristics of Paint:

Volatiles at 105°C, percent by weight........ cerecerccnesss 28-32
Weight per gallon, Eounds ................ ceecssesessecesees 17.2-18.0
Viscosity, KU at 77 °F...iicierncencensnans ceeeceasssssesrssss 100-120
Metallic zinc, percent by weight of extracted pigment

by Federal Test Method No. 141, Method 7221..... ceeraenn . 90.2 min.
Dry time at 77°F, 507 relative humidity, 6 mil wet

thickness: Set to touch, hourS......ceeeeeennann ceeeenee 3/4 max.

‘Dry hard, hours......ccccveveenencnns creees «ss 5 max.

Storage life, years......c.cvvvuee.s ceresanan ceceessresesss 1 min.

Properties of Cured Coating:

When applied to a plate glass panél with a 6 mil gap clearance
doctor blade and cured for 15 days at 77° +5°F and 50+ 57 relative
bumidity, the coating shall have the following properties:

Pencil Hardness..... e escrcessesssresessessesesensnes B min.
Color (for Type 1 only)..cccieeeerecececeeencessssss Not Lighter Than
. Standard Color

When applied by air or airless spray to a minimum dry film

thickness of 1.5 mils on blast cleaned steel having an anchor profile

pattern of one to 1.5 mils, the mixed paint shall completely wet the
surface of the ste2l with no evidence of dry spray particles or

sagging.

When applied to a wet film thickness of 6 mils on a metal pancl
corresponding to Federal Specification QQ-S-636, the panel becing
previously clecaned by blast cleaning to produce a one to 1.5 mil
anchor pattern, and cured for 15 days at a rclative humidity of
50+ 5% and tested according to the Conica. Mundril Test, Federal Test
Method Standard No. 141, Method 6222, therc shall be no looscning of

the film above the point of the longest continuous crack.
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When a steel panel is blast cleaned to white mctal and coated
with 3-4 mils dry film thickness of this ccating and cured for 15
days at 75° +2°F and 50+ 5% relative humidity and diagonally scribed
to expose bare steel, there shall be no underfi:n corrosion on the
surface of the panel extending beyond the scribed lines after 1,000
hours when tested according to ASTM Designation: B 117,

Prior to use, the paint shall be thinned with not more than one
volume of thinner to 4 volumes of paint using a power agitated
stirrer. The thinner shall consist of a mixture of 82 percent by
volume of ethylene glycol monoethyl ether acetate and lg percent by
volume of toluene.
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Inorganic Zinc

Description:

This specification covers a 2-componcent self-curing ethyl
silicate vehicle type zinc silicate paint which, when mixed and
applied in accordance with specification requirements, shall cure
without the use of a separate curing solution to a coating having
the properties described herein.

Composition:

Component A
Pigment Composition

The pigment shall consist of a finely divided zinc powder con-
taining a minimum of 95 percent metallic zinc and 98 percent total
zinc by weight using Federal Test Method Standard No. 141, Method
7221, The average particle size shall not cxceed 9.0 microns as
determined by the Fisher Sub-Sieve Sizer, The pigment shall have a
specific gravity of not less than 7.00 nor more than 7.14 as deter-
mined using the procedure set forth in ASTM Designation: D 153.

Component B
Partially Hydrolyzed Ethyl Silicate Vehicle

The ethyl silicate used in the hydrolysis reaction in the
preparation of the vehicle shall contain at least 40 percent silicon
dioxide.

Vehicle Composition:

For First Coat Work on Blast Cleaned Steel, pyrazclone red, a
dry pigment, shall be dispersed in the vehicle at the rate of 0.5-
percent of the weight of the vehicle. It shall be so dispersed as
to yield a grind of 6 Hegman, minimum. The vehicle without pigment
shall have the following composition.

‘ Weight

Ethyl Silicate, 407 SiO2 content......ccecoeeevscsccnsssccssee 27,7
Polyvinylbutyral resin, to correspond to the resin used

in Federal Specification MIL-P-15328....ccccsvcccsccssacces 5
Secondary Butyl Alcohol TT-B-848......ccc0cenceencencnosccees 42
CycloheXanone...ccueeeerereescscosncoscsssossssscscsssscssonnes 5
1’ 1’ 2-Trichloroethane...--oo--a-u..o-o.o.-o..o.oc..c-ocoooo s
2'Nitr° Pl‘opane.............-............................-o.. s
Dioctyl Sodium Sulfosuccinate, solution in normal

Propyl Alcohol of a 75% solution in distilled water........ O
Hydrochloric Acid, 0.25% solution of Hydrogen

Chloride GaS...c.cccusevecevenussnscescnsccascsssnsssnnnnens &
somal hopanoll‘.‘.l'..'.ll.....‘........'.'.Ol.l.."....... 6
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Vehicle Properties:

Non-volatile at 105°C, percent by weight.......cccvveeeees.. 23.0-25.0
Viscosity, Brookfield, Model RVT, No. 1 spindle at

50 rpm, poises......... ceeeeresennasesareressrssssssnssss 0.85-1,50
Weight per gallon, pounds, at 77°F.......ccetvevnsoccasceee 71.6-7.8
Silicon dioxide equivalent........veveeeesenroscacnceaceses 10,8 min.
Storage life at 77°F, monthS....ve.vevevveetecnsneecsneness 6 min,
Viscosity at 77°F, after 72 hours at 140°F, Brookfield

Model RVT, No. 1 spindle at 50 rpm, poiseS.........v..... 1.85 max.
pPH of vehicle, Hydrion paper.......cvcveeesrcecenecnnsnanene 2-5

Mixed Paint Properties:

The zinc dust shall be mixed with the vechicle in the ratio of
13.5 pounds per gallon of vehicle just before use. The mixed paint
shall have the following properties:

Weight per -allon at 77°F, pounds.......... tesiocsnsnensess 17.2 min,
Viscosity, KU at 77°F......... Ceeteesesesesrcsntetannans ces 70-80

Viscosity, KU at 77°F, after 24 hours............ vessesesss 80 max.
Non-volatile at 105°C, percent by weight...... cvevercnesces 712.0 min.

Dry time at 77°F, and 507 relative humidity,
6-mil doctor blade clearance

Set to touch, hours......coeevuees. et eceeceenasseennn . % max.

Dry hard, hours.......ccc00.... ceeteesssacreteneens

Working properties shall be satisfactory at all temperatures and
conditions under which the paint is applied to produce a satisfactory
sprayable coating.

Properties of Cured Coating:

When applied to plate glass panel with a 6-mil gap doctor blade
and cured for 15 days at a relative humidity of 95-100 percent, the
coating shall have a pencil hardness greater than H.

When a steel panel is sandblasted to white metal and coated with
not less than a 3- nor more than a 4-mil dry film thickness of this
coating and cured for 7 days at 50 percent + 5 percent relative
humidity and diagonally scribed to expose bare steel, there shall be
no corrosion on the surface of the ccated panel after 3,000 hours
when tested according to ASTM Designation: B 117.

When applied by air or airless spray to a minimum dry film thick-
ness of 1.5 mils on sandblasted steel having an anchor profile pattcrn
of one to 1.5 mils, the mixed paint shall completely wet the surface
of the steel with no evidence of dry spray particlces or sagging.

When applied to a wet film thickness of 6 mils on a metal pancl
corresponding to Federal Specification QQ-S-636, thc panel being
previously cleaned by sandblasting to produce a one to 1.5-mil anchor
gattern, and cured for 15 days at a relative humidity of 50 percent +

percent and tested according to the Conical Mandril Test, Federal
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Test Method Standard No. 141, Method 6222, the minimum clongation
shall be 10 percent. There shall be no looscning of the film above
the point of the longest continuous crack.

Packaging and Labeling:

The label for the zinc silicate paint shall state that containers
of unused material must be kept tightly sealed, and the paint must be
used within 12 hours from the time it was mixed when the tcmperature
does not exceed 77°F; between 77°F and 90°F the paint shall be used
within 6 hours and at temperatures above 90°F it shall be used within
4 hours. The sealed containers of mixed paint not used within the
above time limits shall be opened and the paint discarded. Complete
instructions for use shall be included with each container of paint,

The paint shall be packaged so that one unit of the pigment shall
be mixed with one unit of the vehicle. The lining of the vehicle con-
tainers shall be of a type that will prevent attack of the container.
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White Tint Base Vinvl Finish Coat

Classification:

This specification covers a ready-mixed white tint base vinyl
finish paint for use on properly prepared metal surfaces which have
been treated with Pre-Treatment, Vinyl Wash Primer

This paint is formulated primarily for spray
application.

Composition:
Pigment Ingredients

Specifications Lbs/100 Gals

Titanium Dioxide............ASTM Designation: D 476,

Type 11T or IV.....cvcvunen .o 72.7

Vehicle Ingredients

Vinyl Resin%’;a ..... cersesaae Y 87.2
Vinyl Resin®24@....... cerecrcenenasrannn ceeeesecsseenaens . 28.8
Toluene........... cerenenee B ) T < oo 109
Normal Butyl Acetate........ TT-B-838.......... ceesaneen .o 495
Di- (2-ethylhexyl) Phthalate......ccvcieeeeceonnes ceeanes 28.8
Sova Lecithin............ ceeeas et ecaenaasrasasenevenns . 7.2
Efoxy Resin 3 .coveriienennn.. cereennn cieeenaen ceecseanes . 0.6

when light to medium tints are specified, not over 30 percent by
weight of the titanium dioxide may be rcplaced by an cqual weight of
the light-fast tinting pigments.

1A vinyl chloride-vinyl acetate copolymer resin, specific gravity
1.39, containing 91% vinyl chloride, 3% vinyl acetate and 67 vinyl
alcchel with an intrinsic viscosity of 0.54+0.03 poise at 20°C
in cyclohexanone.
2A vinyl chleride-vinyl acetate copolymer resin, specific gravity
1.35, containing 867% vinyl chloride, 13% vinyl, cetate and 1%
interpolymerized dibasic acid (0.7 to 0.8 carboxyl) with an
intrinsic viscosity of 0.52+0.03 poise at 20°C in cyclchexanene.
lapg vinyl chloride-vinyl acetate copolymer resin with a specific
gravity of 1.36; vinyl chloride content of approximately 8473
vinyl acetate content of approximately 167%; inherent viscosity
(ASTM Designation: D 1243 of 0.49-0.51.
2ap vinyl chloride-maleate diester-unsaturated carboxylic acid
terpolymer with a specific gravity of 1.31; inhercnt viscosity
(ASTM Designation: D 1243) of 0.31-0.32.
3Liquid, color 5 max. (Gardner), 100-160 pcisc viscesity at 25°C,
180-195 epoxide equivalent.

The preparation of this paint in steecl ball mills is not
acceptable.
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Characteristics of Tinted Paint:

Toluene and Iscketones by volume of volatiles,
percent, maximum....ceceveereocesssncsscsocssscsscoccnoos 19.0
Weight per gallon, in poundsS.....ceceeencenccccccccnsoccces

8.1-8.
Pigment by weight of paint, percent........eececevveeeese.. 8.0-10.1
Volatiles by weight of paint, percent.......ccecceeeeeeess. 71.0-73.8
Viscosity, KU, maximum..... Gttt itecscsescesteesesresseaeeans 61
Fineness of grind, Hegman, Minimum......coieeeeccencacennss 6
Drying time: set to touch, hours maximum......ceeveneenrans %

The sprayed paint film shall exhibit uniform color and appecarance
and show no evidence of flooding, floating, or silking.

Working properties shall be satisfactory.

The label on each container shall bear the legend, '"For spray
application only, not suitable for brush application."

NOTE: If vinyl resin 1 is used, vinyl resin 2 shall be used. 1If
vinyl resin la is used, vinyl resin 2a shall be used.
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Green Finish Coat

The following is included as an cxample of an Alkyd paint
finish. The green color is opticnal.

Classification:

This specification covers a ready-mixed green paint suitable
for use as a finish coat on properly prepared structural stcel
surfaces. This paint may be applied by spray or brush.

Composition:
Pigment Ingredients

Specifications Lbs/100 Gals

Titanium Dioxide......... ASTM Designation: D 476,

Type 111 or 1V..... teceenenannen . 29.3
Phthalocyanine Green..cveeeineeneiteeneerncnns crrecanans . 17.0
Chrome Oxide Green..... o TT-P=347. . i it inrennnnnas oo 137.7

Vehicle Ingredients :

Alkyd Resin............ o . TT-R-266, Type IIT....cccvueeennen 525.41
Mineral Spirits......... .TT-T-291E, Type 11, Grade A..... D 174,52
Dl’ierS ooooooo es 0 s v evvs e TI-D-6431000O oooooo E R R Y .

lThis quantity based on 507 non-volatile.

2A maximum of 10 percent of the mineral spirits may be replaced with
ethyl benzene for viscosity adjustments.,

Characteristics:

Weight per gallon, in pounds.......... Cesseranreenna crenees . 8.8 min.
Pigment by weight of paint, percent............ Ceseserrenenn 20.8 min.
Volatiles by weight of paint, percent.......... cecsseensesss 49,3 max.,
Fineness of grind, Hegman.......vc.vvevesvceeee cesesesen eees 71 min,
Viscosity, KU....ooviveniiinriiieiiiiinnennen. cesasasassaes 62-683
Drying time: set to touch, hours. ...... S I
set for recoatlng, hours.......oviieveneenn eee 8 max.

Skinning: none after 48 hours in a 3/4 full <oaled container,

Color:
There shall be no objectionable odor.

Working properties shall be satisfactory.
3Viscosity range shall be maintained on storage.
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add "0.06".

total nonvolat{
be as follows:
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4.3.7.2 Procedure.

. Paragraph 3.2. Delete:

Add new paragraphs:

4.3.7 lead content.

4.3.7.1 Sample preparationm.

FrDERAL SPECIFICATION

PRINER COATING, ZINC DUST-ZINC OXIDE

(FOR GALVANIZED SURFACES)

penerration chart and dried for 24 hours.
sealed portion of the penetration chart.
size to fit the sample holder of a fluorescence X-ray spectrometer.

PAGE 3

‘ PAGE 5
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Chrone greea (c.P.) and Chrome yellow (c.p.)

PAGE 1v

Table II1. At end of table III, add.under characteristics:
under miniaum for Types I, IL and ILI, aad "
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"Lead, percent nonvolatile™;
; and under raximum for Types 1, II and III,

This arendrment, which forms a part of Federal Specification TI-F-641C,
dated July 9, 1976, was approved by the Comnissioner, Federsl Supply
Service, Ceneral Services Administration, for the use of all Federal
agencies.

Using a 0.006-inch film applicator and & rechanical applicator
plate, duplicate dravdowns for each sample of well-mixed paint shail be made on a standard paint
The drawdown shall be at least 10 inches long on the
The drawdown shall be cut into discs of appropriate

Lead content shall be determived uvsing an X-ray fluorescence spectro-
meter capable of determining lead content at a minimum level of 0.03 percent by weight of the

{i) The settings for a wavelength dispersive fluorescence spectrometer shall

Analytical
—_Line

L

K

culation.

Angle

33.93

33.00

35.50
20.3)

Crystal

LiF(200)

LLF(200)

LiF(200)

L1F(200)

Detection

Flow
Flow

Flow
Flow

s.c.

s.C.

s.cC.

S.C.

_}Pb (Backgromd I) + IPb (Backgrownd I1)
2

Collimeter
Fioe
Fine

Fine
Fine

turer's manual,

Iy

X~ray tube

oy
60KV ASHI

y—

60Kv &45Ma

60Kv &5Ma
60Kv 45Ma

Pulse height selection shall be used in all measurements and counting time shall be 100
seconds. Place the sample disc in the wavelength dispersive unfit.
of lcad, lead background, and the Molybdenum Compton scattered background from the X-ray tube.

Measure the count rates

(1) Energy dispersive fluorescence spectroneters shall be set up according to the manufac-
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where 1 ¢quals gross intensity, These results shall be compared to those obtainea with s 0,06

percent lead atanda:d made up from the same type of paint sample and avaluated for compliance
with table IlI.

U.S. GOVERNMENT PRINTING OFFICE : 1977 - 241-237/2390
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SUlERE) LING
Fed, Spec, TT-P-041T
Novertier 24, 1971}

FEDERAL SPECIFICATION

PRIMER COATIRG; ZINC DUST-ZINC ONIDr
(FOR CALVANIZLD SURTACTS)

This specification was spproved by the Comnmiscioner,
Federal Supply Service, Gencral fervices Adrinistra-
tion, for the use of all Federal agencices,

1. SCOPE AND CLASSIFICATIO!N

1.1 Scope. This specification covers a recady-to-rix or seriprepared primer for
on galvan:ized metal surfaces. The prirmers covered bty tlhis speciffication are not i:tended
for use on the inside of drinking water tanks.

1.2 Classificati

1.2.1 Types. Zinc dust-zinc oxide: prirer covercd by this ﬂpcrification shall be of
the following types, as specified (see 6.2 and 6.3).

Type I - 2inec dust-zinc oxide linsced o1l primer,
I - 2inc dust-zinc oxide-phthalic allyd resin prinrer.
III1 - Zinc dust-zinc oxide-pherolic resin prinmer.

2. APPLICARLFE DOCUMENTS

2.1 The following docurments, of the fssues in effect on date of invitation for bhide
or request for proposal, form a part of this specification to the cxtent specified
herein.

Federal Specifications:

TT-L-190 - Linsced 011, Boiled, (For Use in Organic Coatings).
TT-R-266 -~ Resin, Alkyd; Solutions.
TT-R-271 - FResin, Phenol-Formaldehyde, Tara-Fhenyl.
TT-T-291 - Thinner: Paint, Volatile Spirits (Petrolcun-Spirits).
TT-T-306 - Thinner; Synthetic Resin Fnanel,
TT-T-775 - Tung 0{), Raw (China Wood) (For Use in Organic Coating).
PPP-B-601 - Roxes, &ood Cleated-Plywood,
FPP-I-621 -~ Toxes, Wood, Mailed and Lock Cerner.
PPP-E-636 - Boxes, Shipping, Fiberboard.
PPP-B-640 - Boxes, Fiberboard, Corrugated, Triple-Wall.
PPP-C-026 - Cans, Metal, 28 Gage and Lighter,
PPP-F-320 - Fiberboard; Corrugated and Solid, Shcet Stock (Container Grade), and
Cut Shapes,.
PPP-P-704 - Pails, Metal: Shipping, Steel, 1 through 12 Gallon.

Federal Standards:

Fed. Std. %o, 123 - Marking for Shipment (Civil Agencies).
Fed. Test Nethod Std. No. 141 - Paint, Varnish, Lacquer, and Related Materials;
Methods of Inspection, Sanpling, snd Tceting.
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(Activities outside the Federal Government wmay obtain copies of Federal Specifica-~
tions, Standards, and Landbooks as outlined under Ceneral Information fn the Index
of Pederal Specifications and Standards and at thge prices indicated in the Index. The
Index, which includes cumulative wonthly supplements as ismsued, 1s for sale on a nub-
scription basis by the Superintendent.of Documenta, U.S, Covernment Trioting Office,
Washington, DC 20402,

(Single coples of this specification and other Federsl Specifications rrquired by
activities outside the Federal GCovernment for bidding purposes are available without
charge from Business Service Centers at the General Services Adoinistrstion Regional
Offices in Boston, Nev York, Washington, DC, Atlanta, Chicago, Kansas City, MO,

Fort Wo:th, Denver, San Francisco, Los Angeles, and Seattle, WA.

(Pederal Coveroment activities may obtain coples of Federal Specifications,
Standards, and Bandbooks and the Index of Federal Specifications and Standards from
established distribution points in their agencies.)

Kilitary Standarde:

MIL-STD-105 - Sanpling Procedures and Tables for Inspection by Attributean,
MIL-STD-129 -~ Marking for Shipment and Storage.

(Copies of Military Specifications and Standards required by suppliers in connection
vith specific procurenent functions should be obtained from the procuring activity or
as ‘irected by the contracting officer.)

2.2 Other pudlications. The following docunents form a part of this specification
to the extent specified herein. Unless a specific issue 1s identified, the fssue in
effect on date of invitation for bids or request for proposal shall apply.

Acerican Soclety for Testing and Materials (ASTM) Standards:

79 - Standard Specification for Zinc Oxide,

185 - Test for Coaxse Particles in Pigments, Pastes, and Faints,.
520 - Standard Specification for Zinc Dust (Metallic Zinc Powvder).
562 - Test for Coosistency Using the Stormer Viscosinoeter.

563 - Test for Fhthalic Anhydride Content of Alkyd Resins and Resin Solutions.
1296 =~ Test for Residual Odor of Lacquer, Solvents and Diluents.

1475 - Test for Density of Paint, Varnish, Lacquer, and Related Froducts,

1542 -~ Qualitative Tests for Rosin ¢n Varnishes.

1639 - Test for Acid Value of Organic Coatiag Materials,

1642 -~ Tests for Elasticity or Toughness of Varoishes,

1959 - Tear for YTodine Value of Drying Ofls and Fatty Acids.

- E-R-N-N-N-N-N-N-N-N-J

(Appl-cation for copies should be addressed to the Americam Society for Testing and
Materiale, 1916 Race Street, Philadelphia, PA 19103.)

Kational Motor Freight Traffic Aesociation, Inc., Agent:

National Motor Freight Classification.

(Application for copies should be addressed to the Anpritnn Trucking Allocllt!on-.
Inc., Tariff Order Section, 1616 P Street. M.V., Vashington, DC 20036.)

Tniform Classification Committea, _Agent:

Uniform Freight Classification

(Application for copies should.be addressed to the Uniform Classification Connltte.,
Room 1106, 222 South Riverside. Plaza, Chicago, IL.60606,)
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3. REQUIREMENTS

|
3.1 Ceneral, The primer ingredients shall be furniahed fn tvo separate containers; i
one consisting of a liquid (zinc oxide-vehicle) and the other of zinc dust which {e te 1
be added to the zinc oxide-vehicle fust prior to use. When the entire. amount of zinec
dust from one container s nixed with all of the zinc oxtide-vehicle from another con-
tainer, as described in 4,3.1, a primer, conformiung to 81l requirements.of this specti- ‘
fication, shall result,

3.2 Coloxr. The primer ahall be of & gray color characteristic.of the composition,
unless othervise specified by the buyer. 1f other colors are desired. (reds, greens,
buffs, etc.), the following coloring materials or any conbination of thea Lo amountoe
necessary to produce the required color primer vill be percitted up to a.maxinum of
10 percent based on the total pigment to replace an equal veight of the zinc oxide:

Iron oxide (at least 80 percent Fe203)
Chrome green (c.p.)

Chromium oxide green (c.p.)

Chrome yellow (ec.p.)

Burnt umber

Zinc chromate yellow

The buyer may specify from the above list any especific coloring materials that shall bhe
used in producing the desired primer. The color, vhen specified, shall match a saople
mutually agreed upon by the buyer and seller, wvhen tested as specified.in tadle V,

3.3 Condition of zinc oxide-vehicle in container. The zinc oxide-vehicle.shall he
thoroughly mixed and ground. It shall not be settled, caked, or.thickened.to such s
degree that it cannot be redispersed easily vith a paddle to its original. condition., It
shall be readily incorporated with the zinc dust to form a pricer of good brushing
consistency wvhen tested as specified {a table V.

3.4 Pignent. The pigment composition in the mixed primer (except vhen colors other
than gray are specified, see 3.2) shall be in accordance with table I (see 6.7).

TABLE 1., Pigment

Fercent by veight

Ingredients __ _Mininup Maxioun
Zire dust (ASTM D 520, Type I)euvsseeesassnsoncncnsnsnnen 79 89
Zinc oxide (ASTM D’?79, American Process lead Free)....... 19 21

3.4.1 Upon analyais, the zinc dust shall show not less than 94 percent metallic zinec
by weight. The pignment, extracted from the zinc oxide-vehicle and ignited, shall show
on analysis not less than 98 percent zinc oxide by veight., The total pigment (zine
dust plus zinc oxide) in the nixed primer shall contain a nminiocum of 74 percent metallic :
zinc and a mininmum of 18 percent zinc oxide by weight. The sum of the percentages bdy i
veight of metallic zinc and zinc oxide in the total pigment of the mixed primer shall
be not less than 97.

3.5 Vehicles.

3.5.1 Type 1 (zinc dust-z2inc oxide-linseed oil primer).

3.5.1.1 Conposition. The vehicle shall consist of the ingredients 4n table II.

TARLE II. Vehicle

Percent by weight

Ingredients? Minimum Maximus :
Rav linseed 04).ccccernrsosnosssssocncscnssanossnssscsnssnsns 89 91 i
Thinner and drier...cecesossesoeoossnseasaososnssassossssssesss 9 11 i

*Antiskinning agents may be present.
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3.5.1.1.1. .Volar{le aplvent. The volntllcﬂoolvonz uasd ahall he oineral spivits
conforming to.TT-T-291, .type 11 or any solveat system complying vith the folloving atr
pollution regulations by volume when tested as specified 1o 4.3.6.

. ' 8. Arooatic tompounds witbh eight or more carbon atons except cthylbenzene: 8 percent
maxinum, .

b. Fthylbenzene and toluene: 20 percent.vaximum.

€. Solvents vith am olefinic or cyclo-olefinic type of unsaturation: negative temt,
d. FKetones: negative test.

@. Total of a & b: 20 percent maximum,

3.5.1.1.2. XNonvolatile. The vehicle ahall contain not less than BY percent, nor more
than 91 percent, nonvolatile matter by veight vhen tested as specified {n table V.

3.5.1.2 Acid number, The acid nuuber of the conbined. vehicle shall not cxceed &
vhen tested as specified 1in tadle V.

3.5.1.3. lodice nuober (Wijs). The fatty acids prepared from the nonvolatile vehicle

of the primer shall have an fodine nunmber of not less thao 175 wvhen tested as speciffied
in table Vv,

3.5.1.4 .Uosaponifiable. matter. There shall be no uosaponifiable matter present in
the fatty acids prepared from the nonvolatile vebicle of the priver vhen tested as
specified in tadle V.

3.5.2. Type 11 (21inoc dust-zine oxide-phthalic alkyd resin pricer).

3.5.2.1. Composition, The vehicle shall consiat of a long o011, linseed-modified
phthalic alkyd resin of the air-dryiog type, conforming to the requirements of TT-R-266,
type I1, together with suitadle driers. Antiskinning agents and suitable driers may de
present.

3.5.2.1.1 YVolatile molvent. The volatile solvent used shall be mineral spirtcse
conforning to TT-T-291, type II or any sclveut system cooplying with the afir pollution

regulations by volume as given in 3.5.1.1.1.
. K 3.5.2.1.2. Yonvolatile. The vehicle sball contain pot less than 43 percent mnon- °

volatile matter by weight vhen tested as specified in table V,

3.5.2.2 Phthalic anhydride., The nonvo1ntile‘portiou of the vehicle shall contain
3 not less than 23 percent phthalic anhydride by weight when tested as specified gn
: table V.

- 3.5.2.3 Rosin or rosin derivatives. The vehicle shall contafn no rosinm or rosin
! derivatives wvhen tested as specified in table V.

3.5.3 TIype YII (Zinc dust-zinc oxide-phenolic resinm primer).

! ’ 3.5.3.1 Co=position, The vehicle shall consist of 100 percent phenolic resin spar Y
varnish, suitadle for grinding with zinc oxide, and shall have an oil-to-resin ratio of
approxicately 2 to 1 by weight. That 1s, 1t shall be 25 gallons &m length composed of (]
25 gallons of vegetable drying ofl to 100 poundes of phenol-formaldebyde resin, and

i driers. .

3.5.3.,1.1. Resin. The resin shall be 100 percent paraphenyl phenol-formaldehyde ' [4
resin of the fortifying type, meeting the requirements of TT-R-271, .

- -

3.5.3.1.2 011s. The vegetadls oils shall consist of equal parts by volume of tung

i ?‘ 04]1 neeting the requirements of TT-T-775 and linseed oil conforoing to TT-1-190, :
l r . 3.5.3.1.3 Volatile solvent. The volstile solvent used shall . dbe sny solvent sysntem v .
] complying with the air pollution regulations dy volume as given fn 3.5.1.1.1. Aanei-

. ’ skinniog agents may be present.

r .

3.5.3.1.4 JNonvolatile. The vehicle shall contain not leas tham S0 percent aclide
by weight vhen tested as specified in tadle V.,
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3.5.3.2 Resin - pentasrythritol estey, The vehicle shall pase an 80 percent rostn
pentaerythritol ester reduction test vhen test«d as specified in table V,

3.5.3.3 Vater resistance, A flov-out film of the vehicle on tinplate, afr-dried
48 hour.. shall vithstand {mmersion in d1stilled wvater for 24 hours st tenperature of
20 to 30°C (68 to B6°F) and also (meparate panel) 6 hours at 75 & 2°C (167 + 3°F). It
shall show no checking, blistering, or vhitening, sand conly ull;ht dulling vhen observed
5 minutes after removal from water vhen tested as specified in table V.

3.5.3.4 Rosin and rosin derivatives. The vehicle shell contsin no rosim or rostn
derivatives wvhen tested as npeclf!ed in table V.

3.6 Mixed priver,

3.6.1 Odor. The odor shall be nornal for the volatiles pernmitted by the specifica-
tion, when tested as specified in table V.

3.6.2 ¥Miscibility with wineral spirits. The primer shall be completely miscidle vith
nineral lplritu con(ormin' to grade 1I of TI-T- 191, vhen tested as specifiend.fa 4.3.2,

3.6.3 Brushing properties. The primer shall shov good bruuh!n! snd leveling
properties, arZ shall dry with 8 low gloss (eggashell to semigloss) finfeh without
running, streaking or sapging, vhen applfed as specified in 4.3.3.

3.6.4 Spraving properties, The primer shall spray satisfactorily fn all respects
vhen thinned with no more than one part by volume of mineral spirits. conforming te

grade 11 of TT-T- 291, to efight parts of the mixed primer when tested as speacified in
table V.,

3.6.5 Flexibility., A film of the primer shall ahow no cracking vhen prepared,
bent, and exanined as specified in 4.3.4.

3.6.6 Adhestion, A film of the primer shall adhere to, and shall not.flake or crack
from the netal vhen tested as specified {n 4.3.5.

3.6.7 Skipning. The priver shall not skin vithin 48 hours at 25°C (77°F) 1a a three-
quarter fi1lled closed container when tested as specified 1o tadble V.

3.6.8 Quantitative requirements. The mixed primer shall meet the quantitative
requirenents of table 1IX,

TABLE IIl. Quantitative requiremente of primer

Type 1 _Type 11 Type 111
Characteré¢stics = _ =~~~ Mia. = Max., _Min, Max. Min. Max,
Pigment, percent bdy veight of
priner 78 81 62 [ 3] [ 1) 67
Vater, percent by weight of .
primer -- 0.1 -- 0.1 - 0.1

Coarse particles and skine

(restidue retained on No. 323

standard sieve), percent by

weight of pignent - 4 -- L) - )
Consistency, Krebs-Stormer, shearing

rate 200 r.p.m.

Crams 200 32s 128 225 150 2713
Equivalent KU 82 98 67 86 72 92
Tire to set to touch, hours -- - 1/2 4 1/2 4
Tize to dry, hours - 18 - 18 - 18
Weipht per rallons, pounds 23 .- 16 _- 16.4 -~
G - 59
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4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility.for.ivapection. Unless otherviss spacified in the contract or
purchase order, the supplier i{s responsibla fos the performance of all {nspection
requirexzents as specified herein. Except as othervise specified {n the contract or
order, the supplier may use bis ovn or any other facili{ties suiteble for the performance
of the inspection requirements spacified herein, unleas disapproved by the Covernment.
The Governnent reserves. the right to perform any of the faspections set forth in the
specification vhers such inspections are deemed necessary to assure that supplies and
services confors to prescribed requirements.

4.2 Sanpling and_inspection.

4.2.1 lot, Por.the purposes of ssmpling, a lot of the paint.sball consist of a
masufacturer’'s batch. A bdatch is defined as the end preduct of all rav materials oixed,
blended, or processed in a single operation,

containers shall be selected in accordance with MIL-STD-105 at inspection level I and
acceptadble quality level (AQL) 2.5 percent defective to verify compliance with this
specification regarding f111, closure, and marking and other.requirements not {nvolving
tests. .

4.2.2 Sanpliog for. inspection of filled containers. A randos sample of filled

4,2.3 Ilpepection of containers. Each sample filled container shall be cxamined for
defects of construction of the container and the closure, for evidence of leakage,
and for unsatisfactory markings; each fi{lled container shall also be veighed to deter-
mine the amount of contents. Any container in the sanple having one or more defecte
or under required £f111 shall be rejected, and 1f the number of defecctive contatiaoers in
any sample exceeds the acceptance number for the appropriate. sampling plan of
MIL-STD-105, the lot represented by the sample shall be rejected.

4.2.4 Inspection of preparation for delivery requirements, An inspection shall bde
pade to deternine that the packaging, packing, and sarking comply vith the requirements
of section 5 of this specification. Defects shall be scored in accordance vith table
¥V. For examination of interfior packaging the sample unit shall.be one shipping con-
tainer fully prepared for delivery. Sampling shall be in accordance with MIL-STD-10S5.
Defects of closure listed shall be examined on shipping containers fully prepared for
delivery. The lot size shall be the nunber of shipping containers in the end item
fnspection lot. The inspection level shall be S-2 and the AQL shall be 4.0 defects
per hundred units. .

TABLE 1v. Classification of preparation for delivery defects

Exanine Defects
¥arkinge (exterior and interior) Omitted; improper size, location, sequence, or
vethod of application.
Materials Any copponent missing or danaged.
Workmanship Inadequate application of components auch ae

focomplete closure of contatiner flaps, loose
strapping, inadequate stapling. Bulging or
distortion of container,

4.2.5 Testing of the end item. The methods of testing specified in 4.4 shall bde
followed. For purposes of sanpling, the lot shall be expressed 1imn units of gallons of
paint. The sample unit for testing shall be one gallon of paint, randomly selected
from containers in the lot. The paint shall be placed in separate clesn, dry con-
tainers, sealed, marked, and forvarded to the testing laboratories. The saaple size
shall de as follows;

Lot.size.(gallon) ____Sanple sfze

800 or less 2
801 up to and includtng 22,000 3
22,001 and nmore S

Tests shall be perforoed on a sanple unit basis. All test reports shall contain the
individual values utilized in expreasing the final result, The lot shall be unaccept-
able {f one or more sample unit fails to meet any test rcquirement specified,
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4.3 Test procedures, The primer shall be tested In accordance vith the applfcadle

test methods fndicated in table V, and as specified herefnafter. Alternate test toch-
niques and equipment may be used, but in case of dispute, the test methods apecified
here shall prevatl., Failure of any sample to pses any test, or noncompliance with the
requirements of this specification shall be casuse for rejection of the lot represented
by the sample, Unlens othervise specified all sawples shall be preparcd and tejtnd at
23 +£ 1°C (73 + 2°F) and 50 + 5 percent relative humidity.

TABLE V. Index

giving requirements No. 141 Method

Paragraph of this Applicable method in Appficnblo
specification Fed, Test Method Std. ASTM

Condition in container
Skinning N
Color

Spraying properties

3 3011 -
3
3
3
odor 3
3
3
T
T
3

3021 -
4250 -
4331 --
———- D1296
o 3.5.3.4 (2) —--- P1542; Sec &
5011 -
-—— P147S
4021 -

[ ]
A4

Rosin
Watet resistance

. e
L N ™ ™ ]

(N
N b

Weight per gallon
Percentage of pigment
Nonvolatile vehicle

WHOWDNE AN

Vater Table III 6081 -
Coarse particles and
skins Table II1I ———— D18S; Sec 6
Rosin pentaerythritol
ester reduction ———- D1642; Sec A
Consistency 1X ——~- D562
Unsaponifiable natter

3

T

3 5041 -
Iodine number 3

3

3

3

2

I

4

3 ——-- D1959
Acid number 2 -——-- D1639
Para-phenyl resin 1.1 5141 -~
2

Phthalic anhydride ———- n563

(1) Brush the primer on a clean tin or glass panel and allov to dry for 24 hours.
(2) Make the test on a portion of the nonvolatile vehicle separated as in method 403
of Fed, Test Method Std. No. 141.

4.3.1 Mixing zinc dust and zinc oxide-vehicle. The net weight of both the zinme
dust and the zinc oxi{de-vehicle shall be obtained on the original package as received.
Veigh each package as received, empty the contents into another container, wipe cleam
and weigh, This weight subtracted from the weight of the original package gives the
net weight of the contents. It is not necessary to mix the entire arount of zinc dust
and zinc oxide-vehicle received, but the armount mixed shall be im the exact proportios
of the nev weights obtained. Por mixing less than the entire ancunt, veigh the exact
proportion of zinc dust and zinc oxide-vehicle, to yield the smount of mixed primer
desired, in separste containers. Add s small portion of the zinc cxide-vehicle to the
zinc dust and nix to a smooth paste, after which the balance is added and thoroughly
mixed., Determine compliance with 3.1 before mixing, and retain a small sample of zxinme
dust and zinc oxide-vehicle in separate, stoppered glass vials for pigment analysis.

4.3.2 Miscibility vith mineral spirfts. Mix thoroughly one part by volume of
mineral spirits, conforming to grade II of TT-T-291, with eight parts by volume of the
primer by slowly adding the mineral spirits to the primer and etirring constantly.
Allow to stand for 24 hours and examine for curdling or precipitation of the vehicle.
Settling of the pigment shall be disregarded. Deternine compliance with 3.6.2.
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4.3 Prushing propertien, Prush the well-vixed prirmer on a clean, untrested,
galvantzed from panel, 30 by 60 e¢mn (12 by 24 fnches). Note whether the primer wvorke
satisfactorily under the btrush., Tlace the panel’'in a nearly vertical position In a
vell-ventilated roonm at standard conditions, and allow to dry over-night., The primer
shall dry to a smooth film and shall show no running, streaking, or sagging. Deternine
conpliance vith 3.6.3.

4.3.4 Flex!bility. Apply a filw of the primér to a flat, tin panel (method 2012 of
Fed. Test Method Std 141) with a 0.051vm (0.002 dnch) approxinmately 0.10om (0.004-
inch) gap clearance) bird film applicator or any other doctor blade vhich ‘produces a
filn of the saxe thiclness as that produced by the Bird blade. Afir dry for 18 hours,
at stanlard conditions, then bake for 24 hours at 105 + 10°C (220 + 20°F), bend double
over a 1/8-1inch mandrel, and exanine. Determine compliance with 3,6.5,

4.3.3 Adhestion. Brush a coat of the primer on & clean, pev galvanized iron panel,
3 by 6 fnches air-dry for 18 hours, bake for 3 hours at 121 4+ 3°C (250 ¢ 5°F), and cool
to room tenperature., Test the film with a knife blade, Observe vhether the filn cute
loose in the form of a ribbon without flaking or otherwvise lcoiening from the panel.
Determine conpliance with 3.6.6,

4.3.6 Solvent analvais, .

4.3.6.1 Separation of volatile portion. Pour about 15 grams of the primer into a
50 m1 distiliing flask. Add 10 ml of tricresyl phosphate and several anti-bumping stones
or Berl saddles. Fit s release valve into the mouth of the flask and attach a delivery
tube to the sfde arm, extending into a receiver., The receiver consists of a test tudbe
(20 x 150 mm) with side arm for attaching to a vacuum pump. The glass delivery tuba
should reach 38 mma (1-1/2 inch) from the bottom of the tube., Inmmerse the receiver {n

a dry fce-acetone bath. Reduce the pressure slovly to 10 om of mercury. Freheat

a silicone o011 bath to 180 + 1°C (355 #+ 2°F). Ratise the o1l bath until the o1l reaches
the sanple level. After all solvent has distilled, carefully relcase the vacuum using
the valve that 1s connected to the distilling flask. Reserve the collected distillate
for the aronatic solvent determination and the test for ketone, olefinic and cyclo-
olefintic compounds.

4.3.6.2 Deternination of aromatic hydrocarbons.,

Apparatus: A gas chromatograph equipped with a thermal conductivity
detector.

Column Preparation: Two lengths of 6.25 mnm of (1/4-inch) atainlesa steel
tubing, 1.83 » (6 fr) and 5.48 m (18 ft) long, are
packed with 35 percent N,N-bis(2-cyanoethyl)
forvamide on 60- to 80-mesh Chromosord P.

Operating Conditions: 1.83m 35.48n
Detector cell temperasture, °C 300 300
Detector cell current, ma 150 150
Injection port temperature, °C 300 300
Helium flov at exit, cc/minute 175 110
Colunn tecperature, °C 128 70

4.3.6.2.1 Aromatic sud oxygenated solvents - procedure A. Install the 1.83 m column
and follov the operating conditions described above. Inject about 3 microliters
of the 1solated disti{llate and scan the chromatogram. The aliphatic solvents will
ecerge vithin 1 minute and the complete chromatogram should develop in adout S5 minutes.
From the position of the peaks observed on the chromatogram, select an internal standard
that w11l be free of iInterference, such as cyclopentanol or cyclohexanol. Add 0.6 mdl of
fnternal standard to 3 ol of the distillate, analyze according to the above procedure.
Peaks eperging sfter 1 minute are aropatic solvents alomg with any oxygenated solvente
that may be present. Calculate the percent of aromatic and oxyrenated solvents as
follows:
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Percent aromatic and oxygenated solvents, v/v = A x B
CxD

vhere, A = percent of internal standard added ({n this case, 20)

B area of arovatic and oxygenated solvents.

(4 Calibration factor for the internal standard. This factor &e
dependent on the internal standard used and or the performance
of the chromatograph, and should be determined datly.

D » Area of the internal standard (4o this case, cyclopentanol or
cyclohexanol).

NOTE: 1If the abdove determination exceceds 8 percent, continue with the
following procedure:

4.3.6,2.2 Total aromatic content - precedure B. Place 5 ml of the distillate in a
10 nl glass stoppered graduate. Add 5 ml of B85 percent sulfuric acid slowly while the
graduate is being cooled with tap water. After the acid has been added, shale vigorously
for 2 ninutes then allow the layers to separate. Recmove as much of the top layer as
possible and wvash with distilled water. Carefully pipet 3 ml of the washed asolvent into
a small flask followed by 0.6 ml of the internal standard. Mix and analy:ze according to
procedure A, Calculate the percent of aromatics after acid trcatment in the sane manner
as in procedure A and the percent of total aromatic solvents as follows:

Percent total aromatic solvents, v/v = B x (100-A)
100-B

where, A = percent of aromatic and oxygenated solvents from
procedure A.
B = percent of aromatic solvents after acid trcatment,

NOTE: 1If the total aromatic content of the solvent {8 between B8 percent
and 20 percent continue with the following procedure:

4.3.6.2.3 Toluene and ethylbenzene - procedure C. Install the 5.48 w coluwn and
follow the operating conditions described for that columm. Add 0.3 ml of high purity
benzene to the 3 ml sample used in procedure A. If the results of proccdures A and B
indicated the presence of oxygenated solvents, treat this sample with 85 percent
sulfuric acid (use 3 ml acid) as descrided in procedure B, Inject about 3 microliters
of sanple and allow the chronatograph to develop until all of the xylene isomers appear.
Purge that column by raising the column temperature to 120 + 1°C (248 + 2°F). After the
high boiling materials emerge reset the colunn temperature to 70 + 1°C T(176 + 2°F)C.
Cslculate the percent of toluene and ethylbenzene as follows:

Percent toluene, v/ve= A x B x C
D
percent ethylbenzene, v/ve E x B x €
]
vhere: A = area of the toluene peak
B = calibration factor for the interoal standard.. This factor
i4s dependent on the internal standard used and on the
performance of the chromatograph, and should be determined
daily.
= percentage of internal standard added (ipv this case, 10)
= area of the internal standard (in thiscase, benzene).
= srea of the ethylbenzene peak.

Mmoo

NOTE: Sensitivity of the fnstrument should be adjuated to kcep pecaks from
running off-scale. Appropriate corrections must be made for
changes in sensitivity when conputing the peak arca.

4,3,.6.3 Test for olefinic or cyclo-olefinic compounds. Take 2 test tubes and place
2 drops of the distillate in each. Dissolve the first sample in 1 ml of carhon
tetrachloride and add 1 drop of 1 percent bromine {n carbon tetrachloride. Shake and
allow to sit for 5 minutes. A positive test is indicated by the complcete ahsence of
yellow color when observed arainst a white background. Dissolve the second savple in 1
nl of acetone and add 1 drop of 1 percent permanganate solution (1 gram of potassfum
pernanganate crystals in 95 ol of acetone and 5 ml of water). Shake and allev to st for
2 ninutes., A positive test is indicated by the decolorization of the purple solution,
The solvent is considered to fail the test for olcfioic or cyclo-olefinic cozpounds &f
either of the above tests is positive (see 3,5.1.1.1).
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4.3.6.4 Test for ketones,

4.3.6.4.1. Roagent. Mix carefully. .2 graos of 2, &-dinitrophenylhydrazine, & ml of
concentrated sulfuric acid, 30 wl of methanol, and 10 bl of water.

I . 4.3.6.46.2. Procedure. Pipet 1 ml of reagent into a swmall test tube. Add 10 drops of
distillate and shake for 30 seconds. A yellow precipitate or cloud in the reagent

layer indicates the presence of ketones. Run 8 blank using one milliliter of recagent
and 10 drops of mineral spirits. Check for conformance of solvent composition with

3.5.1.1.1.,

5. PREPARATION FOR DELIVERY

-

5. gigkpﬂigg; Packaging shall be level A, B, or C, as specified (See 6.2).
o

. 5.1.1 Llevel A. .The primer ingredients furnished in separate containers (see 3.1l.1)
¢ 21 el packapudtdr Collbudy ;2

%
5.1.1.1. Zi{nc oxide-vehicle. ,The zine oxide-vehicle vill be packaged in a can vith a

1 gallon capscity conforming to FPP~-C-96, type V, class 2, vith exterior coating plan '

B or ino a pail with a 5 gallon-ca;acity conforming to PPP-P-704, type III, class 3 or .

] { as specified (see 6.2).

5.1.1.2 Zinc dust pc-der. JFhe zinc dust powder shall be packaged in a can vith a 1 -
gallon capacity conforming to PPP-C-96, type V, class 2 with exterior coating plam B or
in a pail with a S gallon capacity conforning to FFP-P-704, type II, class 3 or & as

specified (sece 6.2). -

5.1.1.3 Kits. The zinc oxide-vehicle and the zinc dust powder in 1 gallon cans s
&1}‘1111£L4h1§;a:l(1ﬂe54/6QrLA/QL..hall be packaged in a close-fitting box conformimg
to PPP-B-636, class wcather-resistant, A fiberboard partition shall be provided betveen
the cans with the fib board neeting the requirements of PPP-F-320, type CF, clase
dozestic, variety SW, rade 200. The box shall be closed in accordance with the appendix
to‘PP?-B-GSG. : .

5.1.2 Llevel B. The primer {ngredients and kits shall be packaged as specified i 4ﬂf1
: 64131, except the exterior coating for the cans and pails shall be & commercial coating
i and the fiberboard bdox shall be class domestic.

5.1.3 level C. The primer ingredients and kits shall be packaged to afford protec~
tion against damage during shipment from the supplier to the f{nitial destination.

5.2 Packing. Packing shall be level A, B, or C as specified (see 6.2).

$.2.1 Llevel A. Unless othervise specified (Soat<BR the primer kits of the same
type shall be packed in a close-fitting box conforming to PIrP-B-601, overseas type;
PPP-B-621, class 2; PPP-5-636, class weather-resistant; or PPP-B-640, class 2. The box
shall be closed and strapped in accordance with the appendix to the applicable box
specification. No packing required for the 5 gallon pails.

. $.2.2 level B. Two primer kits of the same type packaged pplappgiii P UL Pl shall
be packed In a close-fitting box conforming to PPP-B-636, class domestic. The box shall
be closed in accordance with method I of the appendix to PFPP-B-636. Mo packing required
for the 5 gallon pails. N

' $.2.3 Level C. The pri::.r § ALY, shall dbe packed to fmsure

' carrier acceptance and saf¢ delivery at destination. Containers shall comply with

) Uniform Prefght Classification Rules or Natlional Motor Freight Classification Rules,
as applicable.

- $.3 Marking.

$.3.1 Civil apencies. The interior packages and shipping containers shall be marked
in accordance with Fed. Std. No. 123,

5.3.2 Military agencies. The interior packages and shipplog containers shall bde
marked in accordance with MIL-STD-129. W
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5.3.3 .SE?Ciilﬁwiiai,s and labeling.

5.3.3.1 Cans and pails. Unless otherviue mpecified (See 6, 2).itach can and pail,

. shall be uuit;bly marked or labeled. Jhe markings shall be of a percanent nature, and
“the 1abels shall be securely attached so as not to come off the containcrs. The
information shall be shown on t'e front side of the containcrs, and ahall be as indicated
in 5.3.3.2 for the zinc oxide-vehicle container and as indicated 4n 5.3.3.3 for the
zinc dust contalner.

5.3.3.2* Zinc oxide- vehicle container., «Primér,} zinc dust oxide (contains zinc oxidee-
%shicle which shall be added to zinc « dust), TT-P-641C type, lot nuwber, stock number,
ate of manufacture, quantity of primer resulting "fter.mixing with z{nc dust from
.separate contniner, infornation as may be required by Federal and State lavs, lnd»
manufacturer 8 name and address,,

$5.3.3.3 24nc dust container. Zinc dust (to which the zinc oxide-vehicle 13 to be
added) TI-P-641G, type, lot number, stock number, quantity of zinc dust in pounds,

and rcanufacturer's name and addresas.
-~

5.3.3.4 Directions for use. ‘The directions for use, which shall be clcarly legible,
el g

shall be shown on the reverse side of the zinc oxide-vehicle container gtdb‘yb{b
* #AN G

DIRECTIONS FOR USE OF FLDERAL SPECIFICATION TT-P-641G, PRIMER COATINGS: ZINC DUST-ZINC
OXIDL (FOR GALVANIZED SURFACES)

“This zinc dust-zinc oxide coating 1s intended for use as a prizing coat on nev or old
galvanized metal. It 1s also satisfactory as & finish coat and may be used in one or
more coats. One coat hides completely and is adequate for many service conditions on
new galvanized fron. Tvo coats are ample for rusty galvanized surfaces, except under
acid or other exposure conditions that normally require special fioish coats to protect
a reactive type primer. Types I and II primer are recoomendcd for ordinary atmospheric
exposure. Type III primer is preferred where mevere moisture conditions prevail or
vhere the metal is to be exposed under water, Chemical treatment by phosphoric acid-
based or other cleaners before priming with type III primer. Dirt and greasy material
shall be removed by cleaning with a solvent, such as turpentine or minersal apirits,
before pretreating or painting. This i{s a semipreparcd pricer vith the zi{nc oxide mill-
ground in the entire vehicle in one container and the zinec dust in & separate container,
For nmixing, the zinc dust should have a small portion of the zinc oxfde-vehicle added to
it and nixed to a homogeneous state. The proportions of zinc dust and of zinc oxide-
vehicle required for preparing one gallon of ready-to-use primer are approxinately as
follows:

___jyyé_f- ___::jyi}_}l ___Type 111
Zine dust, pounds }6.5‘ 7.94 8.50
Zinc oxide~vehicle, pounds 8.76 8.06 8.10

One gallon of mixed primer may be readily prepared by veighiog the {ndicated amount

of zinc dust into a gallon-can and then adding the zioc oxide-vehi{cle until the can is
full. The primer may be applied by brushing or spraying. For sprayfong of types I and
1Y primer, add 1 pint of mineral spirits, TT-T-291, type II, to each gallon of primer.
For spraying of type 1II primer, add 1 pint of thinner TT-T-306, to cach gallon ol
primer. The spreading rate should be approximately 600 square fcet per gallon,"

~ "Cautfon. FKeep primer avay from flames. Provide adequate ventilation vhile applying
the priner. Avoid prolonged inhalation of vapors. NOT INTENDED FOR USE ON THE INSIDE
OF DRINKING WATER TAKKS."
6. NOTES

6.1 Intended use. The intended use is described in the "Directicns for Uae",
specified in 5.3.3.4.
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6.2 Ordering data. Purchasers should select the prefersed options permitted herefn,

ard fnclude the folloving inforoation in procurcnment documents:

(a) Title, nunber, and date of this specification.

(b) Type of pricer coating required (see 1.2.1).

(c) 1Inspection responsibility, 1f other than as apecified herein; and
adoinistrative provisions for inspection records, when applicable (ace 4.1),

(d) Size of container required (msee 5.1.1.1 and 5.1.1.2).

(e) Selection of applicable level of packaging and packiog, and any special
warking required (see 5.1, 5.2, and 5.3). When packing 1s different that
specified (see 5.2.1).

6.3 Type I prinmer i1s an orthodox linseed o1l coating for afir dryfog (oot bakinp).
Types II and III cover primer with a synthetic resinm vehicle--alr-drying or baking--
wvhich dry faster than type I primer. Type II primer contains a long o1l linseed-
podified phthalic alkyd resin vehicle as typified by TT-R-266, type II. Type 111
priner contains 25-gallon o1l length paraphenyl phenolformaldehyde resino vehicle.
Types II and III coatings nay be baked at temperature up to 200°F,

6.4 No chemical treatnent of the galvanired metal is contemplated prior to using
types I and II primers for ordinary outdoor exposure, but standard accepted treatnents
nay be used 4f it seems desirable. For severe moisture conditions or where the metal
is to be cxposed under water, it is recommended that the galvanized netal be given a
chemical treatment before applying type III primer. Phosphoric acid solutions of the
zinc phosphate and phosphate-chromate types sold under proprietary brands are among
the nost satisfactory for this purpose. Dirt and greasy rmaterial should be removed hy
cleaning wvith a solvent, such as turpentine or mineral spirits, before pretreating or
painting.

6.5 VWhile the primary function of zinc dust-zinc oxide primer is to provide adequate
adherence to galvanized metal, it is also satisfactory as a finish coat and may be used
in one or more coats. One coat hides completely and is adequate for rany service
conditions on new galvanized iron. Two coats are anple for rusty galvanized surfaces,
except under acid or other exposure conditions that normally require special finish
coats tao protect a reactive-type primer., The primer retains its gray color very well on
prolonged exposure to the weather. For finish coats, but not for priming new or only
8lf{ghtly weathered galvanized iron, the primer may be tinted (see 3.2). For exanple,
chrome oxide green gives a soft, pleasing green, which i1s very durable and shows good
color retention.

6.6 Zinc dust-zinc oxide primer should be purchased by volume, the unit being one
gallon (equal to 3.785 liters) at 15°C (60°F). Volume is to be deternined on the hanis
of the mixed product, The manufacturer shall furnish the correct proportion of zinc
oxide-vehicle in sufficient amount to yfeld a volume, when mixed, equal to that stated
in the purchase order,

6.7 One gallon of zinc dust-zinc oxide primer meeting this specification will have
the following characteristics, when the minimum figures are met, and the pigment is a
nixture of 80 percent zinc dust and 20 pcrcent zinc oxide:

Composition by volume

Type 1 . Type I1 Type 111

Gallon Gallon Gsllon
Zine dust.icicccscnnnencecnseess 0.2474 0.1350 0.1445
Zine oxide.ceiiresenrnnnnncsscnss _o0779 0425 L0455
Total pigoent.ccvcescosnsseseses 0.3253 0.1775 0.1900
Nonvolatile vehicle......0cc0veee _.5887 _«2940 +3544
Total Soldids...evverraveceneeese 0.9140 0.4715 0.5444
Volatile (thinner and drier).... _.0860 «5285 _.4556
Total primer (gallon)...eco..... 1,0000 I 1.0000 1.0000
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Corposition by weight
- T aypex T _ Type 11 ___‘____»__'__N'T:y;y_}_lfl.____
Founds Pounds FTounds
Zine duUBL.csererscsonansoncnass 16,564 TT.9W 8.50
Zince oxide...verenrennsaarseaas 3,63 1.98 2.12
Pigoent total.....cvovieeeansas 18,17 9.92 10.62
Nonvelatile vehicle...... ..o _4.57 _2.61 2,99
Total solids....cccviienannnans 22,74 12,53 13.61
Volatile (thirner and drier)... __ .56 .47 L2.99
Total primer, weipght per gallon 23.349-__‘m____-______~l(\ 00 P 16.60
Civil Agency Interest Freparing activity:
GSA-FSS GSA-FSS
COM-KBS
DOT-FIS
NASA-JFK
GSA-PCD
INT-BPA

U. S. GOVERNMENT PRINTING OFFICE : 1976 - 210- 815/1366

Orders for this publication are to be placod Gith Ceneral Services Adninistration,
acting as an agent for the Superintendent of Documents. See Scction 2 of this speci-
fication to obtain extra copies and other docuncnte referenced hercin. Frice 35 ceonts
each.
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SPECIFICATION, QUALIFIC..TI1C,
PRODUCTS, CORROSION CONTROL

This specificotion has been approved by the Desipgn Engincoring Dircclorite
of the John F. Kenncdy Spuce Center (KSC) and is mundulory for usc by KEC
and ussociated conilractors,

1. SCOrL

1.1 Scope.- This documcnt esteblishes the qualification tests, scrvice
requirements, &nd procedure by which & product has been listed or shall
be &pproved for listing on the KSC Corrosion Control Products List,
CCPrL~0001,

1 2i\C]9=°iflS:;iglw/?;:zzgg—;;terials shall be self-curing und o;‘zgg\\\\>

following iypés &nd clesses:

_— e

- Typq I C]uss I - Inorganic Zinc - Crganic solvent reducible
Type I Cluss II - Inorganic Zinc ~ Wutcr reducible
Type II Cless I - Organic Zinc - Single ccmponent

Type 11 Class II - Organic Zinc - Two or more componenis

IRIEDYS v‘:“”is“‘ ///—///

2.1 The following documcnts, of the issue in effecct on the date of
invitatien for bids, form & pert of this specification to the extent
spreified herein,

-

2. ArpliIC

Specifications

Federel
TT-P-460 - Pigment, Zinc - Dust (Metallic-Zine - Powder) Div
Standards

N FLD STD-141a - Paint, Varnish Lacquer znd Related Miderirls;
g hethous of Inspection, Sampling mnd Testing.

«

(Copies of specifications, standards, drevings, and publicaticns reguired

b by contractors in conncetion with specific procurcacint functions riould Yo
! ' obizined frem the procuring activity or as directed by the contiaweting
officer,)
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3,  REQUIREMINTS

3.1 Qunlificsation.- A product must be tested in wecordence with the
requirciients of this specification and must pass all the qualificution
tests specified hercin, to be listed on or approved for listing on
CCPL~0001,

3.2 Mnterials,- The conting materials shall be composed of the follow-
ing vehicles und pigments, formuleted and ranufaectured to produce &
uniform, high quality product capable of mecting &1l the requirements
of this specification,

3.2.1 Type I Class I.- Type I Class I coating material shall be compored
of the following:

3.2.1.1 Vehicle.~- The vehicle shall be & solution of suitalle dilucnt wnd
an organic derivative of silica that shall hydrolyze in the prosence of
atmospheric moisture to a dried film of inorganic silicate,

3.2.1.2 Pirment.- The pigment shall be ‘principally zinc dust, and shall
contain no organic muterial. Limited amounts of suitsble inorgunic
reinforcements may be added as decmed necessary by the manufecturer, The
zinc dust shall conforn to the requirements of TT-P-460,

3.2.1.3 Cczposition.- The nonvolatile portion of the vehicle shell contein
less than 105 by weipht organic material when tested in sccordnnce with

L03.1 vsc

3.2.1.4 Hest Resistnnuce.- The coating shall show no evidence of carboninntiion
vhen exposed to & teupcrature of 7509F for 24 hours.

3.2.2 Type T Claess JI.- Type I Class II coanting material shall be cauposesd
of the following:

3.2.2.1 Vehicle.- The vehicle shall be a. aqueous solution of a quateruary -
arrnonium silicate, alkali metsl silicate, or other suitsble wlkali nmetel
conplexes., ’

3.2.2.2 Pirment.- The pigment shall be principally zinc dust, and shall
contain no orgenic material, Limited amounts of suitable inorganic rcinforce-

nents may be added as dcemed necessary by the manufacturer. The zinc cdust shell

conform to the requircments of TT-P-460.

3.2.2.3 Compesition. - The nonvolatile portion of the vehiele shall contain
less thun 105 by weight organic materiesl when tested in cecessinnce with

4e3.1.5.

3.2.2.4 Heat Resistnance.~ The coating sha)l shov ne evidenco of carboni-
zation vhen exposed to a temporature of 750%F for 24 lrours,

G - 69
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3.2.3 EXPT_lI“EWQiF.I-L Type II Class I couting mutcerinl shull be
packeged in o single container and shall be composed of the followinp:

3.2.3.1 liouid Vehicle.- The vehicle shall be a solvtion of suituble
dilucnt und non-suponifiable organic and/or inorgunic bLinder,

3.2.3.2 Pirmrnt.- The pigment shall be principelly rinc dust. Limited
mmounts of suitable reinforcements muy be ndded as decmed neeessury by

L the rmanufucturer, The zinc dust shall conform to the requirements of
TT-P-460,

3.2.4 Tvre_J1 Class I1I.- Type II Class II coating material shall be two

or more camponents, puckeged in separale containers, corpored of the

following:

3.2.4.1 Liouid Vehicle.~- The vehicle shall be & solution of suituble
diluent &nd non-suponifisble organic and/or inorganic binder.

3.2.4.,2 Pirzent.- The pigment shell be principally sinc dust, Linmited

amounts of suitable reinforccuents may be added as deemed necessary by
the ranufacturer. The rinc ‘ust shall conform to the requircients of

» TT-P-260.

3.3 Color.- Coating materisl furnished under this spocifieatiion shall
be grey in color. No tint shall be added that will appreciably effect
change in color from that of the charucteristic netallic color of the
zinc pigment.

3., Description.- A dry film thickness of 4.0 to 6.0 mils shall be
atiainable with one cost, which may consist of multiple pusses. Where
coatings are composed cf components to be mixed at the time of application,
the minimum proportion for any component shall be at leasti five perceat by
volume of the total,

3.5 Toxicity.- The coating shall be readily applied to & surface with 1>
eppreciable toxicological effect on personnel and shall produce no nore
than & mild dermatitis if contact is made with the skin during mixing of
the coating components,

) .
1 3.6 Costinpg Characteristics.- Data for material characteristics shall be
v provided by individual suppliers as listed in Table I. The data shall be
established for each coating material prior to request for scrvice tent,

! The purpose of this data is to determine that the product being supplied
* is that which was approved under qualification testing.
]

A ]
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TABIE I - CHARACTERISTICS

1. Chemical nature

2. Number of coamponents

3. Percent by volume of totunl pigzentution
4. Percent by volume of non-volatile vechiclo
5. Percent by volume of metallic zinc

6. Percent by volume of volatile

7. VWeight in pounds per gallon mixed rcudy for application
‘8, Viscosity )

9. Flash point
10, Pot life

11. Drying or curing time
12. Mixing instructions
13. Application instructions

3.7 Pot Life.- The pot life of the coating, mixed and ready for upplicu-
tion, shall be a minimum of six hours when tested in accordunce with

L3004,

= © 3.8 Divins or Curing Time,- Coating shall be rein resistunt as follow:s:

Type I Class I - 30 minutes
Type I Class II - 2 hours
Type II Class I - 2 hours
Type 11 Class II - 2 hours

SfﬁﬁpZ.B??? Type I Class II shall havc no flash point when tested in accordiince

3.70 ¥eipht per Gallon.- Coating shal et the following ninimua weight
requirezents per gallon when mixed, &. :cady for epplicution:

Type I Class I - 16 pounds
- Type I Class II -~ 21 pounds
Type II Class I - 13 pounds

h Type II Class II - 13 pounds
k: 3.11 Salt Sprav Resistance.- When tested in accordence with 4.3.1.6 the

coating shall show no blistering, wrinkling, or loss of adhesion. 7Ticre
¥ shall be no general surface de¢terioration, pitting, or other visual evidence
! of pancl corrosion,.

} 3.12 Inhibitive Propertics.- When tested in accordunce with £4.3.1.7, the
v coating shall inhibit the spread of corrosion beyond u maxisuz of 1/32 inch
on either side of the score line (a total width of 1/16 inch),
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3.13 Service.- The conting shall show less than % percent filnm fuilure f
when tested in secordance with 4.3.1.8, |

3.1, Service Use.- The conting shall continuc to provide exccllent pro-
tection aguinst corrosion without excessive tough-up for a mininua of
three years,

4. QUALITY ASSURANCE PROVISIONS

4.1  Responsibility for Insnection.- Unless otherwise specificd, the
supplier is rcsponsitle for the perfomance of all inspection roguirements
&s specified in 4.3.71.1. Except as otherwise specificd, the supplicr muy
utilize his own facilities or any cauncrcial leboratory aecepinble to the
governrent. The governucnt reserves the right to perform mny of tle in-
spections set forth in the specification where such inspections &re decmed
necessary to assure supplies and services confora to preserilcd requiramcnts,

4.3 Test Procedures.

4.3.1 Testing under this specification shall be for the purpose of:

X (a) Qualification
(b) Quality conformance inspsction

4.3.7.1 Qunlification Tests.- Qualification tests shall consist of &ll

tests specified in this specification. A1l tests other than those for

compliance with requircments of 3.13 and 3.14 shall be msde by the supplicr,

After completion of these tests, the supplier shall subzit the recultis of

the tests on NASA Fora No. » showing complisnce with 3.6 through 3.12

for the mixed coating with & request for the service test specified in 3.13.

: The supplier shall also subrit an infared analysis of the noa--volatile

' portion of the liquid component &nd an elcrentul mnalycsis (c:i.iscion spectros-
copy) of the dry componcnt for Type I Class I and Type I Clesxs 1I costings.

A minimum of tweniy gallons of material and necessary thinncrs, to be furnishcd
by the supplier, will be required for the service test, The scrvice tesi will
be conducted at Kennedy Space Center, Florida,

b

U .

kf 4.3.1.1.1 Cualification Approval.- To be granted qualification approval the
material must pass the 18 months service test specified in 3.13.

on coaparative performance with other materials on CCPL-0001 of the sama
Type and Class. "At any time after the 18 months service test the reconds
indicate & material has failed or performance is not equal to other materinls 1
on the CCPL, the product will be removed from the CCPL and the supplier will
be notificd.

‘ _ 4.3.1.1.,2 OQualification Retention.~ Qualification rctention vill be based
1

.?; © 4.3.1.2 Qunlity Confornnnce Inspection.- Quality conforzance inspoction
: by the governzent shall consist of &l tests required for coating chaructiericiies
hd in 3.6.
i
¥
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4.3.1.3 The following tesis chall be conducted in accopnlunco with
FED "TD-141a;
Test {cthod
Perccnt by volume of 4312
total pigmentation,
‘ Percent by volume of 4312
non-volatile vehicle,

Percent by volume of 7221
metallic zinc, : Note 1

Percent by volume 4312
of volatile,.
Weight in pounds per 4184

gallon mixed ready for
&pplication.

Viscosity 4,281

Flash point : 429/

Note 1: 7.14 grams per rmilliliter shall be used as specific gravity of cinc,

4.3.1.4 Pot Life.- Two or nore cazponent materials shall be mixed, in
accordance with the suppliers instructions, in a suitable container so
as to result in one gallon of finished material. Mixed matlerial shall
renain in a closed container, ambient conditions above 707 and 50 per-
-~ cent relative humidity, for 6 hours. Material shall then be tested and
must meet all requirements of this spscification for applicantion und
perforaance,

4.3.,1.5 Orrenic Content.- The decantled liquid, extracted fran the rixed
coating in accordance with Method 4312 (extraction mixture B rhall be

used for Type I Class I products) of Federal Test Methed Stundard No. 141a,
shall be tested for organic content as follows:

a, Weigh to the nearest 0,1 mg. several grams of the mnterial
from a stoppered flask into & porcelain evaporating dish
which has been previously ignited and weighed.,

b. Heat the dish and its contents in a properly ventilated
convection type oven at 225% + 50F for 3 hours., Cool the
dish ard its contents in a desiccator to room tcx aperature
and weigh to the nearest 0.1 mg.

G - 73
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¢. Transfer the weighed dish and its contents to o mdfle .
furnuce and hcat &t 900° to 1000°F for onc hour. Cool
in a desiccutor, weigh and calculate the percentupe of
carbonuccous nutter,

4-3.1.6 sa]t Sprﬂ\' R(‘Sif‘-i-ﬁncc- 1

4.3.1.6.1 Test Panels.

a, Materirl - Test panels shall be prepared from hot rolled
nild sheet steel plates. Any convenient size and thiciniess
may be used except ihat panels shall be at least / inches
wide, 6 inches long, and 1/8 inch thick.

dried., The cntire panel shall be blasted using any suituble
equiprent and blasting material., The pancls shall be blast
cleaned to white metal,

c. Jpnlication - Coating application shall be &ccoxplished within,
1 hour after blast cleaning is cozpleted. Dry film thickness
! shall be 4-{ nils on &all surfaces, Couating shnll be mixed,
"+ thinned, &nc applied in accordance with manufecturcr's instructions
and the reguircients of this specification. Pancl shell be in a
nearly vertical position during application and for &t least §

minules &after caupletion of application,

,.3.1.6,2 Salt Spraov,- Panels shall be exposed in accordsncce with
iethod 6061 of Federal Test Method Standard No. 14%a excepl that they
shall not be scored. Exposure time- shall be:

Type I Class I - 4000 Hours
o Type I Class II - 4000 Hours
} Type II Class I - 1500 Hours
S - Type II Class II - 1500 Hours

(Test panels and color photographs of panels before and after exposure shall
be submitted with request for service test.)

$% " 4.3.1.7 Inhibitive Prorerties.- Panels shall be preparcd, cleancd, conted,
! and exposcd as specified in 4.3.1.6.1 except they shall be scored and the
time of exposure shall be 30 dayrs.

4.3.1.8 Service Test.- A coating material having met 811 the requircments
of this specification shall be service tested by the Govermment under ficld
; conditions for a minimum period of 18 months, Application shall be in

: accordance with the supplier's instructions and to all extent possiblo to
his satisfaction,
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5.  FREPARATION FOR DELIVERY

5.1 /Packaging.- Unless otherwise specifiod, pnckaging shal) be in
accordance with the manufucturer's camerical practice, except contnlners

shall be linmited to 1 gallon size,
6. NOTES

6.1 VWith respect to product qualification under this specificution,
awards will be made only for such products that huve been tested end
approved for inclusion in Corrosion Control Products List CCPL-0001.

‘ Manufacturers are urged to arrange to have the products they propose

‘ to offer to the Federsl Government tested for quelification, in order

‘ that they may be eligible to be awarded contracts or orders for the
products covered by this specification. The Support Operatlions
Directorate, National Aeronautics and Space ‘dninistration, Jokn F,
Kennedy Space Center, Florida 32899 will sdminister all sctivities
required for maintaining the Corrosion Control Products List, CCPL-00D1
in conformance with this specification and information perieining to
qualification of products may be obtained from that agency,

6.2 This specification is the result of & continuing test progran

et Kennedy Space Center, It's purpose is to provide the Government
with the lowest cost per square foot corrosion protection for carbon
steel exposed to a marine atmospheric environment. Perfomaance records
vill be mainteined and this data will be used for future wvisions of
this specification and may require reevaluation of products granted
qualification under existing requircments. ’

6.3 Retention of products now listed on CCPL~0001 will be contingent
on the following:

1. That the manufacturer furnish the Support Operatlions
; ’ Directorate, National Aeronautics and Space Adminstration,
s John F. Kennedy Space Center, Florida, 32899, with all
data required under this specification,

‘§ 2. That the values of the data furnished mcets or excecds
i the requirements of this specification and is reccived
! ’ within 12 months of the published date of this specifli-

cation.

! Notice.- When Goverment drawings, specifications, or other data are urcd for

} &ny purpose other than in connection with a definitely related Governucnt

?g procurencnt operation, the United States Government thercly incurs no responsl-
¢ bility nor any obligation vhatsoever; and the fact that the Government Ly Lve
7 formulated, fvrnished, or in any way suppliecd the said drawings, specificntions,
“ or other data is not to be regarded by implication or otherwise as in any Loancr

k . licensing the holder or any other person or corporation or conveying any riphts
or peraission to renufacture, use, or cell any patented invention that mny dn
any way be relsted thereto,
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MILITARY SPECIFICATION
ENAMEL, ZINC DUST PIGMENTED, FRESH WATER TANK
PROTECTIVE, FORMULA NO. 102

This specification has been approved by the Department of Defense and {s mandatory for use Ly the De-
partments of the Army, the Navy, and the Air Force,
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1. SCOPE

1.1 This specification covers a corrosion=
tanks,

2. APPLICABLE DOCUMENTS

2.1 Tke following documents, of the issue in ef-

specification to the extent spwciflied herein:

; SPECIFICATIONS
FFDFERAL
RR-5-366 - Sieves, Standard for Testing
Purposes.
TT-D-643 - Drier, Paint, Naphthenate, Liq-
) uid, Concentrated.

TT-P-143 - Paint, Varnish, Lacquer, and

Related Materials; Packaging,

Packing, and Marking of.
TT-P-460 - Pigment, Zinc-Dust (Metallic-
Zinc-Powder), Dry.
TT-T-291 - Thinner; Paint, Volatile Min-
eral Spirits (Petroleum-
Spirits).
TT-Z-301 - Zinc-Oxide; Dry, and Paste-
in-0il,

MILITARY
MIL-A-15206 - Aluminum Stearate.
MIL-V-15218 - Varnish (Mixing, Phenolic).
MIL-L-19868 - Labels for Hazardous In-
dustrial Chemicals and
Materials,

STANDAHKDS

FYEDYRAL

FED-STD-141 - Paint, Varnish, Lacquer
. and Related Materials;
i Methods of Inspection,
' Sampling, and Testing.

(Cupiea of specifications, standards, drawings,
and putlications required by coatractors in

inhibiting ccating for interior of Iresh water (potable)

fect on date of invitation for bids, form a part of this

connection with specific procurement functions
should be otd. .red from the procuring activity or as
directed by the contracting officer.)

2.2 Other publications, - The following document,
forms a part of this specification to the ex.ent spec-
ified herein. Unless otherwise indicated, the jasue
in effect on date of invitation for bids shall apply.

OFFICIAL CILASSIFICATION COMMITTEE
Uniform Freight Classification Rules.

g~ gl

(Application for copies should be addressed tothe
Official Classification Committee, 1 Park Avenue at
33rd Street, New York 16, N. Y,)

3. REQUIREMENTS

3.1 Zinc dust pigmented ename!l shall conslist of
ingredients conforming to the applicable specilica-
tions in the proportions shown in table 1.

TABLE I. Formula No. 102
Ingredients Pounds 1/

. U .
Aluminum stearate (Spec. MIL-A-15206) 23
Ziuc oxide (Spec. TT-Z-301)

(American process) P L K
Alkyl-phenolic mixingvarnish, Type T

of Specification MIL-V-15218 229
Paint thinner (;rade 1, of

Spec. TT-T-291) 300
Cotalt naphthenate drier

(type 11 of Spec. T T-D-€43) 2.3
Manganese raphthenate drier

(type IIl of Spec. TT-D-643) 23
Zinc dust (type 11 of Spec. TT- P-460) J 934

1/ The formula 1s given to approximate 100 gallons,

3.1.1 The zinc dust shall not be processed with
the remarrt & irgredients. The material as supplicd
shall corsist of two purtions, one pertion conaisting
of all ingred:=nts except the zinc cust, des: rated
heielnafter 2~ the zinc axide tase enamel, the ther
portion constating of the zinc dust.

E_'S:C }({\(ﬂ
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3.1.2 The formula shown in table I {s desi nated
Navy Standird Tormula No. 102. Wherever For-
aula No. 102 is specified, the enamel shall confurm
0 this specu:ication.

3.2 Reguirements applicalve to zinc oxide base

¢ramel, -

3.2.1 Manufacture. - The component raw ma-
terials shall be mixed and ground as required to
produce a product which is unifcrm, homogeneous,
free from grit, entirely suituble for the purpose in-
tended, and in full conformity to the requirements
of this specification.

3.2.2 Requirements of base enamel. - The re-
quirements which are in table Il shall be the cri-
teria, by laboratory tests as specified in paragraph
4.3, that the enamel has been manufactured in ac-
cordance with the formula and good practice.

Table I - Requirements of base enamel.

] Requirements
Characteristic Minimum | Maximum

Pigment, percentby weight of

eramel 30.0 34.0
V.. tiles, ercent by weight of

enamel 47.0 50.5
Nonvolatile vehicle, percent byl

weight of enamel (calculated

by dilference) 17.0 20.5
Water, percent by weight of

enamel ---- 0.5
Coarse particles and sXins (as

residue retained on standard

No. 325 sieve (Spec. RR-S-

366)), percent by weight of

enamel ---- 0.5
Viscosity, Krebs units 57 67
Weight per gallon, pounds 9.2 9.6
Fineness of grind 4 -
Flash point, drzrees F. 100 .e--
Compatibility with thinner to pass test
Flexibility to pass test
Odor to be normal
Rosinand rosinderivatives to be absent
P*enolic resin to be present

3.2.2.1 Pigment. - The plgment extracted from
the zinc oxide base enamel and ignited shall show a
minimum of 98 percent by weight of zinc oxide when
analyzed by the methad specified in 4.3.2. 1.

3.2.2.2 Cordition in container. - The product
s%all be capable of being readily broken up with a
;alile to a smooth, uiform consistency and shall
~rt Liver, exceed B0 Iiret « units in viscosity, exceed
€ % ..rs dry bard time, curdle, gel nor show any

other objectionable properties for at least one year
after date of manufacture.

3.3 Requirements applicable to completed en-
amel (obtained by mining zine ovide tase cnamel and
zinc dust), - The completed 7inc dust pigmented ca-
amel shall conform to table 111, wken subjected to
the applicable tests specificd in section 4.

TARLE 11, Characteristics of completed cnamel

Minimuin | Maximum

Set-to-touch, hours. .. ...

---------- 0.5
Dry hard, hours . . . ... . [---revreenn 4.0
Setthing . . ... oo v o v ... | Topasstest

Topasstest

Water resistance . ... ...

4. QUALITY ASSURANCE PROVISIONS

4.1 The supplier is responsible {for the perform-
ance of all inspection requirements as specified
herein. Except as otherwise specified, the supplier
may utilize his own or any other {nspection facilities
and services acceptalle to the Government. Inspece
tion records of the examination and tests shall be
kept complete and avallable to the Government as
specified in the cortract or order. The Government
reserves the right to perform any of the inspections
set forth in the specification where such inspecti..ns
are deemed necessary to assure supplies and serv-
ices conform to prescribed requirements,

4.2 Quality assurance shall be provided in ac-
cordance with method 1031 of Siandard FED-STD-
141.

4.2.1 I';rediert materials. - ‘A one pint sample
from each lot of the specifled phenolic resin and
when requested by proper authority, a one pint sam-
ple from each lot of the other ingredient materials
shall be taken by the Government representative for

test purposes.
4.3 Test procedures. -

4.3.1 Ingredient materials. - The phenolic restn
shall be tested to determine compliance with the ap-
plicable specification. Other ingredient materials
submitted shall be tested to determine compliance

with the applicable specifications.

4 3.2 Tests applicable to 7ine oxicde base en-
amel -




4.3.2.1 The following tests shall be conducted
in accordance withthe methods specified in Standard
FED-STD-141:

Test

Pigment (using extraction
mixture "C")

Volatiles

Nonvelat:le vehicle (calculated by
difference)

Water .

Coarse purticle and skins

Viscosity

Weight per gallon

Fineress of grind

Odor

Rosin ard rosin derivatives

Phencolic resins

Flashpoint

Zinc oxide

4.3.2.2 Flexibility. -

4.3.2.2.1 Panel.- The | inel shall be cut from
bright tin plate weighing not more than 25 grams
(gm.) nor less than 19 gm. per square decimeter
(0.51 to 0. 39 peund per square foot). (Commercial
No. 31 gage (0.0105 inch thick) bright tin plate
weighs approximately 0. 44 pound per square foot.)
The panel shall be 3 inches wide, and shall be free
of sharp bends or dents. The edges of the panel
shall be lightly sanded to remove burrs due to cut-
ting.

4.3.2.2.2 Film applicator.- The applicator
shall be of such construction and dimensions that
the thickness of the resulting dried film of the en-
amel under test is 0.0014.0.0003 inch. (An appli-
cator which has been successfully used is shown on
figure 1.) The applicator shall be made of suitable
nonmagretic material.

4.3.2.2.3 Mametic chuck. - The magnetic chuck
shall be of the permanent magnet type. The area of
the working surface on the chuck shall be greater
than the area of the panel and the ch.ck shall have
sufficient magnetic strergth to hold the tin panel in
contact with the chuck throughout the area of the
panel.

4.3.2.2.4 Procecdure. - The handle of the mag-
netic chuck shall be adjusted to the "of{"" position.
A sheet of japer (newspaper will be suitable) shall
be laid or the chuck. The tin panel shall be placed
on the paper and the handle adjusted to the “'on" po-
sition. T« parel shall now be cleaned with benzol
or other suitable solvent. A small quantity of en-
amel shall be placed on one end of the panel and a
film spread by means of the applicator specified in
4.2.2.2.2. The handle shall be adjusted to the

MIL-E-15145B

“ofi** pusition, the panel removed and allowed to afr-
dry 2 haurs in a horizontal position and then baked
24 hours in an air circulating oven at 100° to 105°
centi; ~ade (C.). At the end of the haking periad the
panel shall be allowed to stand for 30 minutes at

25°% + 5°C. a:xd then bent at its midpoint through 180
degrees over a 1/8-inch mandrel.  The painted sur-
face of the panel shall be uppermost during the bend-
ing which shall be accomplished at a uniform rate
over a period of approximately two seconds. The
panel shall be examincd at the bend usirg a S-power
lens and any cracking shall be noted.

4.3.2.3 Compatibility with thinner. - Compati-
bility with thinner shall be determined by method
4203 of Standard FED-STD-141. The base enael
as received shall be mixed with thinner {n the ratio
of one volume of enamel to one volume of thinner
conformizg to grade 1 of Specification TT-T-291.
Observati. n shall be made immediately after mix-
ing and also 30 minutes after mixing.

4.3.3 Tests apphicable to completed enamel
(zinc exide base ¢ amel to which zinc dust has been
added).

4.3.3.1 Prep.ration of enamel for test.- To 150
gm. of zinc oxide bhase enamel, 2dd ¥4 gm. of
zinc dust, in increments of 50 to 100 gm. and mix
until free of lumps and no dry particles of zinc dust
are noted when a drawdown film of the mixture is
applicd on glass. Add €641 gm. of zlnc oxide base
enamel in increments of 50 to 100 gm. and mix
thoroughly. (Thorough mixi.y §s necessary to ell-
minate all abscrbed and entrapped air.)

4.3.3.2 Settling. - Fill a 1-pint glass jar with
enamel prepared as specified in 4.3.3. 1, cover with
a cap containing a tiny vent, and set aside for obser-
vation at the end of 48 hours. No evidence of hard
setting or caking shall be noted, and the enamel shall
be casily stirred with a flexible spatula to a smoath,
uniform consistency.

4.3.3.3 Time of sctting to touch and drying. -
The time of setting to touch and drying shall be
determined by method 4061 of Standard FED-STD-
141 except that a film whose thickness (wet) 18
0.003 inch, as applied by a drawdown blade, shall
be used (blade clearance of 0.006 inch will usually
glive this thickness).

4.3.3.¢4 Water res stance. -

4.3.3.4.1 Pickhing panels. - The water rcsist-
ance of the enamel shall he determined on 6 by 12
inch, 0.0478 t 0.005 inch (18 gage), black iron
panels, preparced in duplicate. The panels shall be
pickled in 5 purcent by volume RS04 (specifie
fravity 1.84) 2t 1807 Fahrenheit (F.) to remove all
mill scale, thercuphly rinsed with tap water and
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allowed to dry. The panels shall be wire brus!.d
to a bright rust-free surface immediately before
application of enamel.

4.3.3.4.2 Application of enamel. - Two coats
of eramel prcpucd as specified’in 4.73:3.1, shall
be applied. Sufficient eramel to give a dry film
thickness of 0.0015 ¢ 0.0002 inch shall be applied
to each side of each panel for each coat. Coating
technique shall be so controlled that the panel edges
are completely sealed. Twenty-four hours drying
time shill be allowed between first and second
coats. The followi~g procedure Is recommended
for apulving the enamel: Weigh 5 gm. of enamel
cnto panel. Using a tared (or weighed) 1-inch
brush, previcusly saturated with enamel, spread
the eramel in an even {ilm. Reweigh brush which
should not gain or lose more than .25 gm,

4.3.3.4.3 Test procecure, - Twenty-four hours
after applying the second coat the p:nels shall be
suspended on a glass rod and submerged 10 inches
in water at 150° 2 5°F., for 18 hours and then re-
movad fer 6 hours. T‘le cycle shall be repeated 2
mcre times. The fourth and final cycle shall be 18
hours in water, one hour out of water and 3 hours
in boiling water. The panel shall be removed from
water, allowed to recover 1 hour and then examined.
No evidence of rusting, pimpling, blistering,
cracking, checking, nor loss of adhesion shall be
noted on the immersed portion of the panel. (The
formation of fine pimples at the water line shall be
disregarded.)

5. PREPARATION FOR DELIVERY

5.1 Packagirg.- Packagling shall be Level A or

C as specified (see 6.2). ,Tre base enamel shall be

_ furnished in 1-quart cans or S-gallon pails as spe-
* cified {see 6.2). The zinc cust shall be furnished,

in cans containing 2.8 pounds or pails contaming
55. 5§ pounds as specified (see 6. 2).

S.1.1 Level A.- The base enamel and zinc dust
shall be packaged in cans and pails as specified in
Specification TT-P-143 for lquid pigmented pro-
ducts. Palls for zinc dust shall be of volume ade-

quate to contain the quantity specified.

5.1.2 Level C.- The base enamel and zinc
dust shall 1= packaged in containers normally used
in accordance with the contractor's commerciat

practice.

5.2 Packing.- Packing shall be Level A, B or
C, as speciiied (see 6.2).

S.2.1 LevelA.-

5.2.1.1 Cans.- An equal number of cans of
zinc cust and base enamel not to exceed 12 each

shall be packed in boxes as specified in S'n.-cmca-
tion TT-P-143.

5.2.1.2 Palls.- One pail of zinc dust :md one
pall of base enamel shall be packed in woud or wood-
cleated boxes as specified in Specification TT-P-
143,

5.2 2{’}:‘9_1_ B.-

,5.2.2.1 Cans.- An equal number of cans of.
zinc dust and base enamel not to exceed 12 each
shall be packed in boxes as specified in Specificae
tion TT-P-143.

. 95.2.2.2 Palls.- One pail of zinc dust and one
pail of base eaamel shall be packed in wood or wood-

" cleated boxes as specified in Specification TT-P- -

143,

© 5.2.3 Level C.- The material shall be packed
in cdntainers in a manner which will Insure acept-
ance by common carrier and safe delivery at de-
stination. Shipping containers or method of packirg

" shall conform to the Uniform Freight Classiiication

Rules and Regulations or regulations of other car-~
riers as applicable to the mode of transportation,

S.3 Marking.~ In additlon to any special m.ark-
ing (see 6.2) required by the contract or order,
marking for shipment shall be in accordance with

Speclfication TT-P-143.

5.3.1 Labeling. -

5.3.1.1, Fach conrtalner of base enamel shall
ve affixed a warning label of appropriate size
¢ similar to class 1 of Specification MOL-L-198(3 epr
wihaEroasonetie

~SEE -l NN raphed -crpbenaidted
Hieresshismees!, Under “contains™ shall be in-

serted "petroleum thinners of 100°F. mixmum
flash point”. For unit containers that also serve

. as shipping containers any confliet with ICC Re-

<

- gulations shall be resolved by reasonable modifi-

cationof size of label or use of warning statement
without label design.

5.3.1.2 A label or tyg with the following instruc-
llons shall be attached to each S-gallon can of base
enamel:

Mixing Instructions: To 1 gallon of contents

: add all of the accompanying zinc¢ duat In in-
crements of 2 1/2 to 5 pounds and mix with
paddle until {ree from lumps and no dry
particles of zinc dust are noted when a draw-
down coat of the paste 18 applied by means
of a spatula on glass, Add remalning 4
gallons of eramel in Increments of 1/2 gal-
lon, mixing after each addition until homo-
genecus. .

Q.

- -3}‘:3' ‘{E\,XI’.‘ .,‘ lﬁs‘;::‘ sé\--.- ::‘x","d xwo‘\ »e

P
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Warning: Do n~t mix zine dust with enamel (d} Level of packaging and level of packing
until just prior to use. Mix c:.ly enough for required (see 5.2).
the job to be dnne, DO NOT STORE MIXED (e} Special marking required (see 5.3),
ENAMEL.

6.3 For information only, the following com-

5.3.1.3 A label or tag with the following instruc-  Pusition by volume is included:

"tions shall be attached to each 1- -quart can of base
enamel: ) Composition, by volume

Gallons per

100’55\1}9\13
fiving instructions: To 1 quart of contents Aluminum stearate . ..o 0. 2,76
add all of the accompanying 2.8 pounds of Zincoxide., ., ... .00 s.. 503
zinc dust and mix with paddle until free from Alkyl-phenolic mining varnish .. .. 29.79
lumps and no dry particles of zinc dust are Piint thinner , . ..o v oo v ve .o 45.96
roted when a drawdewn coat of the paste is Cobualt naphthenzte drier ... ... .. .29
applied by means of a spatula on glass. Mix Manganese naphthenate drier . . ... .29
until homogenous. Zincdust, . .. v i es ... . 15,88
' . 6.4 Zinc oxide base enamel should be purchased
Warning: Da not mix zinc dust with cnamel by volume, the unit being o U.S, gallon at 15.5°C,
uztil just prior to use, Mix only enough for (60°F.). Zinc Just should be purchased by weight
the job to be done. DO NOT STORE MIXED the unit being 55.5 pounds (1 gallon).
ENAMEL.

. 6.5 Zinc oxide base cnamel supplied in S-gallon
6. NOTES pails should be mixed with 55,5 pounds of zinc dust
and when supplied in 1-quart cans should be mixed
6.1 Intended vse.- Zinc dust pigmented enamel with 2. 8 pounds of zinc dust.
is intended for use as a corrosion inhibiting coating

for interior of fresh water (potable) tanks. Notice. - When Government drawlings, specilica-
' tions, or other data are used for any purpose other
6.2 Orderirg data.- Procurement documents thar in connection with a definitely related Govern-
should specify the Tollowirg: ment procurement operation, the United States
Government thereby incurs no responsibility nor any
O (a) Title, number and date of this specifica- obligation whatsoever; and the fact that the Govern-
tion. ment may have formulated, furrished, or in any way
(b) Whether zinc dust is required in 55.5- supplied the sald drawings, specifications, or other
pound steel pails or 2. 8-pound steel data, is not to be regarded by 'mplication or « her-
cans (see 5.1). wise as in any manner licensing the holder or any
(c) Whether buse enamel is required in 5- other person or corporation or conveying any rights
gallon pail~ or 1-quart cans (see 5.1). or permission to manufacture, use, or sell any
i patented invention that may in any way be related
Custodians: thereto.
Army - CE Preparing activity:
I Navy - Ships Navy - Ships
Alr Force - MOA (Project 8010-0158) ;

[ ST
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SASCFL Figure 1 - Film applicater.
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Thie sheet 33 to i fi!Sed out by personnel eitrer Governrment or centrgctor, involvedin the use of kl'i spec.
1facation an procurerent o; products for ultirate uae by the Departmer: of Delense. This sheet 1s provided for ob.
tairnirg anfirmution on the use of this specificaticn which -xil rnsure that lul'_lb}' prnq!l:cu csn be procarcd vuh s
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'MIL-P-26915A (USAF)
+ Apendment-l’ -
¢ ¥ 28 tarch 1972,

L} AR

;\ oo LR N

. . . AR
A

s ! 4091 e

, un,rwzx SP}:I:IFICATION WL
I TN

,

. Yoo ., | _.: “ L _.‘ o _:‘ ;. =‘.”. o ~:~ \‘ , ',‘."'"'-' N .". N

. This anendment, forms a part of mnm-y Specification

‘ o M]L—P—26915A(USAF) dated 18 Nov 1960' RN
Page 1. Add new pa.ragraph. , ‘ : : N

L 1 2 Non—pbotochemcally reactivo primer coating. This amend- :
.- ment contains requirements for a material erploying non—photochemically
e ‘reactive solvents for use in areas under air pol_lution regulations, -

FOTPUN R O T T N T

: --_s'apage 1, pa_ragraph 2 1 federal specifications.«-_ L

\

Delete "QQ-S-636 Stee1° Carbon (Low Carbon), Sheets and Strips v

" and subetitut.e "Q”£—698 Steel Sheet and Strip, Low Carbon," -~ 'V

Add: "TT—E—-L89 Eha:ael Alkyd Gloss (For Ebctemor and Inter:lor
Surfaces). e

Add: “'IT—-L—32 La(:quer Cellulose N:Ltrate, Gloss, For Aircrat‘t Use." B

- --'A_'.l

" Add:. "TT~S-735, Standa.rd Test Fluids, }tydmcarbons."

) Delete: "Toluol (For Use In Organic Coatings)" and substitute -
: "Toluene, Technical.',“ S 2, o T R R AR L
L. et s e ~ : SR Ten
: . s - B S L LI wx.J ~~~~ -
T s Delet.e' : “Tape Has}d_ng, Paper (Prcseure Sensitive)“ ‘and eubsti- RN
v tute "Tape, Pressure—Sensnlve Adhesive Hasking Paper." e ST
T . N . A’
R addsl "PPP—D—?OL Pails, Hetal (Shippi.ng, Steel, 1 thmugh 12 S
. «: ; GaJ_lOﬂB)O" LR - > : . g ' i:‘:,‘:.ﬁ,ig" R _.‘} ‘ !‘ “ :‘
e b : N R b . i 2
T Add° "PPP—D—?OS, Drum Metal Shlpping, Steel (Over 12 and Under
.- 55 Gallons). e o e . Y,‘ RN
- - L - N - N S
FSC 8010

{
|
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r_n,-P-.26915A(usu)
Axendxsnt-l v

De;eip: -' "PPP—D—76O Drums and Pails, Netal (5 and’ 16 6L. Gallon)".

-'\,.. - -
L

Page 2 paragraph 2 1 military specifications"f SR R RPN
Opér;f.i:m of" j ) -

.
- s

"Delét'e:;f' "m—L-7173 Lacquer Cellulose Nitrate, Glo«s fk‘orflAirt—_"_':‘_" PRce

w2, 2 Other publlcationS._' e
of this specification to the ‘extent specified herein., Unless other— -' R

wise indicated, the issue ' in effect on date of inv:ltation ror bids ox' »_ LAl
recues’t. for proposd. shall apply. . L I
AN:E'.-?ICAN SOC' “1 FOR TE.STING AND MA"'ERIAIS - . - NN ‘}"_' z

Rust Protection by }‘eta.. Preser"at,lvcs

ASTM D 171;3‘ :
- In the'Hu'nidlty Cabinet, . - - S

}‘ethod of Test for Acmmtics in L‘gnt

" Gas: Chmma.torraphv. or

for Testmg and ‘hterials 1915 Race St
19103 )

‘I'he following docu:)ent.s fom a p'\rt v .' '

_Naphthas, Reform ‘es, and Gasolines bv . \._ .
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R oo I MIL-P~26915A (USAF)
" : . T Anendment -1

Lot

-

Page 3, Add new paragraph.

N . *‘-... . T
.- - S .

3.2.3.2 Volatile Content 'I‘he volatile content of the admxed -
and thinned coating shall consist of a non-photochemically reactive
solvent blend. A non-photochemically rvactive solvent is any solvent . .
with an aggregate of less than 20 percent of its total volume composed .
of the chemical compounds classified below or which does not exceed any .
of the following individual percentage composition limitatious, PRI
refermd to the total volume of solvent '- .. . bt '.'-‘-' }
" (a) A combination of }\ydmcarbons, alcohols a.ldelwdes, esters,‘
_ethers or ketons having an olef:mic or cycloolefmic t.ype of un- '
' saturation' 5 percent° o lie L e e

* -

(b) A conbmation of ammtic compounds with eight or more
carbon atoms to the molecule _except et}wlben.,ene' 8 percent

(c) A combmatlon of ethylben‘,ene, ketcnes bhaving branched .
hydro—-carbon structures, trichloroethylene or toluene 20 percent = - - . !

Page L, paragraph 3.k. 6. Delete and substitute: “"3.4.6. Miscibility ;
with thinner. When tested in accordance with 4.6.,1, the primer shall .
be compatible with mineral spirits conforming to Specification :
TT-T-291 in ratios up to one part of thinner to one part of primer or

with toluene conforming to Specification TT—'I‘-,»LS m ratios up te one . 3
part of thinner t.o four parts of primer." ‘ o A !

) Pa.ge 5, paragraph 3 5 6. 2 Delete “I-E[L—H-3136 type III" and .
’ substitute "TT6-735, type III " ) e 1

- -

_ Pa.be 6, paragraph 3 5. 11 Delete "M]l—-L-7178" and "MR—E—7729“ md ,
o substluute "T’I‘—L-—32" and "’I"I‘-E—LB?" reswctiveh. . e e e 1
Page 7, paragraph l.; b 1' Delete “QQ-S-636“ and substitute "QQ-$698.-‘ » ;
e e e . R AN O
. Page 9, para.gx‘aph L\ L. 3 2., Delete "MIL—E—7729" and"m—L-Tl78“ O ‘-~ AT
L and substitute "TT-E—I,89” and "TT -L—32" PeSpective'.LY._ A ;"-"' T T

Page 10 Add new paragraph' o

- . - .\.-_7‘

RN . 1
LLooreiae - N R SR e
A

L 6.2.1. Non—phot,ochemical]y reactive solvent. The non- 2T
photochenically reactive solvent content with reference to the total
volume of the solvent as specified in 3,2,3,2 shall. be tested in
accordance with ASTM D 2267,
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MIL-P-2691% A(LMF)
Anandment <) :

Page 11, p&ragmph L.6.16, 'b:

S _Deiete "MIL-1-7178 and substitute

Page 12, paragraph 4.6, 1o o Delete wm-x-7729 and subsutute

. , .

+ .

and b tit t
"TT-S 735- i .Substitute

L e ‘»‘

Pa.ge 12 arag ph h 6 12’ ~De1ete MZII.-H—3136"

PRI et

NS .2

. \l>'7~~‘~

Page 13, ar&gz-a n z. 6. u ) Dalet;e "Specification .um-zmsrz" and

su‘bstitute "AST‘{ D 1748 "

.,-\'

Delete “or PPP-—D-760" and substitute '

Paga 15, paragraph 5.1. 1 1"
“PPP—-D—(O&, or PPP—D—?OS.“ :

AIR FORCE - 84

Project ‘No..
8010-F020
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PRIMER COATING, ZINC DUST PICMENTED, FOR STFEL SUKFACES

1. SCOPE

1.1 Scope.- This specification covers zinc dust prizer tox: use

on steel surfaces,

1,2 CGlassificstion.- The ginc dust primer shall be of the follow-
icg typss apd classes, as specified (see 6.23):

Type I -
Type I1 -

Class A
Class B

A

2. APPLICABLE

2.1 The fallowing documents, of the issue in effect on date of
{rvitstion for bids, forn a part of tbis specification to tbe extunt

specified herein:

NIL-P-26915A (USAY)

18 November 1960
Supersadicg
MIL-P-26915(USAF)
12 June 1956

MILITARY SPRCIFICATION

Alrdry cure
Bake cure

v

Ready-mixed, single-peckage material
Rsedy-to-mix, two—component caterisl

DOCUMENTS

SPECIFICATIONS
Federel

QQ-S-€36 Steel; Carbon (Low-Carbon), Sheets
and Strips

TT-P-143 Paint, Varnish, lacquer, and Related
Materials; Packaging, Packing, and
Markirg of

TT-P=460 Pigment, Zinc-Dust (Metallic-Zinc=-
Powder), Dry

T1-T-291 Thirner, Paint, Volatile Minerel Spirits
(Petroleun Spirits)

TT-T-548 Toluol (For Use In Orgsnic Coatings)

UU-T-106 Tape, Masking; Paper (Pressure-Sensitive)

PPP-C-96 Cans, Metal, 28 Gage and lighter

PPP-D-729 Drws, Metal, 55-Gallon (For Shifwert

of Noncerrosive Materials)

FSC 8010

G - 89
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MIL~P-26915A (USAF)

SPECIFICATIONS

Federal (Cont'c)

PPP-D-750 Prums and Fails, Motsl (5 and
16.64 Gallon)
Militery
JAN-H-792 Hunidi{ty Cabiret; Cpurttion of
MIL-H-3136 Stunderd Test Flulds Lydrocerbons and
Iso-COctane
MI1-1-7178 Lacquer, Cellvlese Nitrate, Gloss, For
Afrcraft Use
MIL-E-7729 Ensmel, Gloss, For Aircr:ft Application
MIL-L-7808 Lubriceting 011, Adrcraft Turbine Engine,
: Synthetic PRase
MIL-1-19537 lLacquer; Acrylic-Nitrocellulese, Gloss
(For Lircraft Use)
MI1-I-~1S538 Lacquer; Acrylic-Nitrecellulese, Camou-~
flege (For Alrcraft Use)
MIL-C-27227 Coeting, Polyuretbane, Thermal Resistant,
For Alrcraft Applicution
STANDARDS
Federal

Fed. Test Mathod

Paint, Varnisk, lacquer, and Felated

Sté. No. X141 Meterlals; Methods of Inspection,
Sanopling, and Testirg
Fed, Sté. No. 595 Colers
Militery
AT1-STiw129 Merking For Shijment snd Sterage

(Coples of documents required by contrecters in counnection with
specific procuremert functicns shoulc be obttinel frox the preocur-
ing activity or as directec by the centrvetirg cofficer,;

3¢  RELUTREMNTS

3,1 Coumponerte,- The type I and type II, elass <, priners shall
be resdy-mixed, sirgle peckage ruterjals, The type I ard type 11,
class B, pricers shall bte reedy-to-nix, tweo-corponent cuterinle, the
conponents belirg fumished dp zepsrtte cowprrlien contalrerse (The dry
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zirc dust shkel) be in one contaeirer end the 1i:uld vehicle in the otler
conteirer.; Fer tha cleas B, refdy-to-mis primers, the contalror size,

where specified, shull refer to the licuic vehicle centednor vwhich shwal)
hole encugh of the vehicle tc provice tte specifivd voluae of tho aixed

prizer, For extwple, a l-gellcen curteiner shall be of the standerd

l-ge len size and shall contsin an adequt te amcunt of 1iguid vehicele tc

provice st least 231 cuble inches of the mixed princr,

3.2 Matordsle,- The wurufe tiurer 1s given wide latitide in the
selection of raw atterials and processes of narufacture but shall dbe
restricted by the reculrecert: of this specificetion. The waterials
used shall te of high quelity snd entiraly suitable fer the purjose

intended.

3.2.1 Hezerdous coazpounis.~ At tte tine of submissien of bid, tLe
perufectirer shall certify thaut the primer cerntains no moturials that
should reouire toxicolcgical precsutions other thiun those normally
practiced in conventionsl palnting.

3,2.2 Zinc dust pigment.- The zinc dust pigment shall conferam to
the requirements of Specificution TT-P-L&(, type II.

3.2.3 Liquid vebicle.- The licquic vehicle portion of the prizer
shall be sultable for the intended purpose &nd, when mixed with the
required smount of zinc dust, shall provide & coating that will conform
to the requ'rezents of this specificetion. It shall contain po rosin
nor rosin derivatives wher tested as specified in 4.06.1,

3.2.3.1 HNonvclatile content.- The ronvclstile content of the
3140uld vehicle shall be nct less than 32 percent by welght,

3.2 qentitative resuirecerts.- The priser (class A resdy-mixed
and class B efter mixing) shall meet the gquuntitative requirements

sgecified in table I,
Table I, Quentitative Reguirements of Primer

o Requirements

—-‘Efarecteristic ) _ Mnloun  Maximum
Tots) sclids, percent by welght of primer 72
inc content, percent of tctel sclids
Type I, classes A end B 80
Tyre 11, clesses A sand B 70
Water content, percent by welght of pricer 0,25
Fiegh point, ©F 80

16,2

weight per gelloen

G - 91
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3o6.1 Madngo- When tested s s, el UoLLmlg, the tape 1ov
trpe 11, clars A ard B, pricore stael) be e aily 4ved by ©ood to fera w
Jovtl haserneous hterfal free frem luspa ur o U oor ot pevtiorande
ctorteteristica,

3.4.2 Qder.- The odor of the wet pricir ornu the dry fila :shal)
et be ebnoxious when tested ms specified 4n L.601.

3.4.2 Cosrse perticles and skias.- her to:ted dn accordance with
4.€.1, the pervurtage of conrse particles ard s<irs retained on the
sleve shall rot excocd by roure thin C.% percent the tetnl szt of
rosidue retedned vhen the dry zinc plyzent Is cubiected te the sleve
teat,

3.6.4 Primer stebility.- whean tested after standing undistirbed
for 5 deys as specified in 4.6.4, the classc B priver shall not have
settled to the extent that 1t carnot be eruily redis;ersed intc & anooth
hezeogenscus aixture by handaixing,

3.4.5 Effects of sging.- .hen tested 1b accordsnce with 4.6.€,
thie aged class B prirer shall be at least cjurl to the uriged caterial,

3.7..6 Moacibility with thinner,~ ahar tested ip mccordance with
4£.6.1, tne prizer shall be cospetitle vith cinersl spirits conforcing
to Syocificetion TT-T-291 or with tcluens ~cnfor.iny to Spucificu-
tior TT7-T-548 in ratios up to one part of tiinrer to orne part of pri-er
by volume,

3.4.7 CSkinning.- When tested in sccordance with 4.€.1, the prizer
skall not skin when allowed tc stand uvndistisbed fer 48 heurs.,

3.4.8 Storege stability.- At the tize of sulu!ssion of bid, the
narufacturer shell certify that after 1 ycurs sterege at 8 toupereture
of 9Co F ¢+ 1C° P, the prizer shall be cepsble of weeting 811 of the
requirecents of this specificxtion.

3.5 Fllc properties

3.5.1 tpplicktiorn.~ The primer shall be suitebla for applicttion
by spraying over solvent-cletred, phosphoric+#cid-tristed, or sand=-
blested stwel. Ib one cross-coat, applied by sprey, at least 2,C mils
in dry filn thickness shall be deposited. Cne hour &fter applicition,
the ccet ng shall be smooth and even &nd free of runs, suga, str.oks,
or other icperfections., The primer for sproying shall be thinned in
accoprdirnce with the manufecturer's reccmzendetiorns,
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LS Dming tise

3,000 Typoe o= A i) of the priser, preprred rnd tested in
reccidrnue with Lot,7, sral) dry dust frée In net ore than 1C winutes
ard shell dry throwt in net wera then 1 hour.

3.5.7e< Type 11.- . Uila of the prizer, prejared ard tosted in
acccrlence with 4.0.8, stall dry dust free in not aore than 20 pinutes
ard £5.1) be MNlly cured af'ter being atr—dried for 20 ninutes snd bnked
for & whxlmun ef 1 hour at 2,92 F, The baked cueting shall be free
froz checadng, wriusling, or otter isperfoctions,

3.%.3 Flexitility.- A filaz of the pricer shell show no cracking
ner loss of ad: esion in the bind sres when te: ted as 9pecified in (.6.6,

3.5.4 Lifting rrepertles.~ wher tested In accerdence with £.€,10,
topccrting f1lus mjplded to the pricer shell produce no lifting ner otler
filz loperfections.

3.£.5 Adheslon,- Coitings of the priser, the priser plus lscyuer,
and the pricer plug cremel shall show no 1ifting, flihing, nor othar
st.ns of drrtge whon tusted &8s s;wcified in 4.6.1),

3.5.6 Fluid resistance prepertics

3,¢.6,1 water rasistance.- I -dfately upon rezoval fram 48-hour
{r_-ereion in distilled water at 75° F for priser filu and 24{-hour inmer-
sior for jrimer topcoated with ent el or leocquer, toa primer snd toprost
filos shull slow no wrinkling, blistering,, loss of sdhesion, nor othor
visttle defects. (Slight scftering shall be d'sroyirdeds) Twenty-fowr
Laurt after reccval, the iomiersed portion eof tho f1las shell be ejusl
{r. merinecs and cclor to the urbuaerses portion. (Sec 4.6.12,)

3,¢.6.2 Hydroccartoun resistince.- when tested as spoecified in
4.€.12, a filo of the priner or the prirer plus topcoets shell show no
wrinklirg, blistering, leoss of nihesion, nor other visible defects
fizelintely after removal from 24 howrs iiaersion at 75 F in fluld
conferzing to Specificetion MIL-F-3136, type 1I1. (Sligtt scftening
£hell be Msrogtrdad.) Twenty-four hours after rewoval, the {mmersed
; rtion of the filus srel) be ejusl in harlness &rd eclor to the ur-
t-.rsed portion.

3,5.6.3 Synthetic fluid resistance.- £ filo of the prizer, pre-
r-red and tested in accirdance with 4.€.12, sh:ll show no wrinkling,
Ylintering, less of adtesior, nor otlor Zufecty fomudistely sfter
re.ove] froas 168 hours imoersion st 1J60° F in fluid conferuln, to
srecification “1L-1-7308, (Slight scfteping, or staining shall be
disregerded.)
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3.£47 weathering properties

3.5.7.1 Accolersted weathering.- The priser shall not be adversely
ngccted by 300 howrs tccelerated weatleorin, vhen tested as sjoecified in
L.6.13,

3.2.7.2 Westlier exposure.- At the ti.e of sutadssion of bid, the
tarufecturer shell certify that & single ccit of the pricer, 2.5 ¢t 0,%
i'ls in dry file thickness, shall provide dejuste protection for steel
ard show no epprecisble deterioration when vaposed in tho vicinity of
“lami, Floride for 1 year in full outdocr surlight at an angle of
45 degrees fron the verticsl facing south.

3.5.8 Euzidity resistance.- when tested in accordance with
4.6.14, a costing of the primer &nd the prirer plus topcost chall show
no blistering, wrirkling, nor less of adhesion.

3.5.69 Selt sprsy resistunce.- vher tested in &ccordance with
4.6.15, a coeting of the primer snd the prizer plus topcost shall show
no blistering, wrinkling, nor less of s«dhesion. There shall be no
rusting nor other visual evidence of penel corresion.

3.5.1C. Inhibitive propertics,- When tested in accordsnce with
4.6.16, & pricer-cotted psnel shell i{nLitit the spread of corrosion
beyond & wiximum of 1/8 inch from the score line,

3.5.11 Topcctting properties.- The primer shsll provide a sujtable
bsse for topcosting with adiitiorel ceets of primer, with 1:cjuer confenc-
Ing to Specification 4IL-L-7178, %nd with unewel conforuwing to Specifica-
tion MIL-Z-7726 vhen tested as specifies in £4,6.17.

3.5.12 Iieat resistanrce.,- The primer shs=ll not be advercely
sffected by a 24-hour beke at 35(° F vhen teated as specified in
4.6,18,

3.5.13 Zectricel resistunce (type 1 primers onlyl.- The electriceld
resistince shell nct exceed 10 chas per inch thickness when tested in
cccordance with 4.6.1<S,

3.£.1L Color.~ The color of the pricer shall be cherecteristie
of the zinc plgaent 9nd shell ~pproxiwite celor Ne. 36231 of Federal
:T‘\.ﬁnjﬁrd .ND. 595.

3.6 workztnship.- The ingredient zut: rials shall be intiwoately
gsceobled and processed us required in accord . nce with the best proctice
for tne wunufrcture of & high-guality oricer.
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Lo QUALTTY ASOURANCE 2ROVISIONS

4.1 The supplier is regponsidble for the performince of all in-
spaction rejulrazonts a5 spocifiod horeln. Bxcapt as otherwise speci-
fiz4, tne supplicr sy utilizs his own or uny otaor inspection fucilitie
and survices acceptable to the Governzant. Inspectisn records of the
uxsiningtion and tasts shall be hapt coigplote and available to the
Zovernnent 83 spacilind in the contract or urdewr, The Govsrnzunt
ru.2rveg the right te porfira any of tho inas-ctlions set forth in the
sp- *ificetion where tush Insp-octlions ar» ds\.ed necesssry to assure
suppliea &nd services confors to prescrited regulreazoents,

4.2 Classification of tests,- The Inupection and testing of the
zinc dual orixzoer 3hall be classified as ncvo.tonce tosts,

4.3 3oaplinge~ Sampling, Inspectlon, and tusting shall be
contucted in sccomdancs with the provizlons of Foderal Test Method
tandurd lo. 141, method 1031, and as speciiied herein.

L., Test panels

4.4.1 Test punel materisl.- Test punels shull be prepsred froa
shezt steel conforming to Spucificetion Q~S—636, cold-relled, &nd ray
be of ary convenient size snd thicknsas subject to the following
lizitations:

3., Unless otherwiss specified, panels shall be at laust

2 inches wiin by 4 inches long.
b, Panels for the flexibility twasts shall be 22 &+ 2 mils

thick.

c. Other tast punels shall be not less thsn 30 nor more
than 60 rils thick, -

Lede? Surface preparatiosn of test punols

4.%4.2.1 Solvent-cleaned panels.~ Tesdt panels shull bz selected
from saontnh steel rree froa rust. Tha panels shall be scoured with
| steel wool, washed in solvent (scetone, cothyl ethyl ketone, toluene,
or tricrloroetnylena) and then rinsed in cleun solvent., After the
penels huve sir—driel, they shall beo wiped cleian with a solvent-
Junpenad, clean, lint-fraes cloth,

4L,4.2.2 rhosphoriz—sclii-clerned ponala,- Tha test punels
) svlected shall be fro2 from other thua 11ttt rustingz., They shall be
sco.red with stesl wool to remove rusi or otler sdosriag contaminetion,
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wished in solvent as in 4.4.2.1, rinsad in clean solvent, »nd air-
dried. The panels shall then be trested ¢s follows:

8. Imserse for 2 hours in an acld clesnur of the follow-
ing coxposition malntsined at & tewuparature of 7,0 3 2° F:

3150 m1 of wsater
65C 1 of tacnnicrl greda, 85 jercent phosphorls scid
3.8 gruss of diethyl 1, 3, thiourea
1.4 grams of eliyl aryl sulfonite wetting: agent,
b. Rinse in wuter and iziamerss for 15 minutes in the
following dicnrozcte solutlon miintairzd st a “aeuperature of 752 » 20 F:

3735 1 of wate- i\
114 grazs of potasstius dizhrouute

c. Force dry the piénals st s teage—itare of 14900 to 212° F,

£+4,2,3 3znd-blastel p.nels.- = prn2ls shull be w shed in
solvent as spacified in 4.“.<.1 rirs ,d i~ ~2Yean solvent, nnd dried,
in2 entire pane l snall be blasted usin: aay suitnbls oquipasnt &nld blast-

ing materizl, ne blssting watarial ﬂ\all be fres froxn oil, presse,
dirt, wster, or o»hér materisls that ~ould lopuale the contability of
tne panel su-face, iftsr olasting, th3 pxnals shall b9 cleared by
using clean conpresssd air or £ vmecuvam.

Lo4,3 Coating of test pen2ls

Lo4.3.1 Applicutlon of priaer.- 4fter prapsration specliied in
4.4.2, the perels siinll be Koot clean ard “res frow fingerprints, rust,
etc, Zpplicztion of &t leusst 1 cout of ¢o'zer thuil be neconplisihed
wvithrin & maxizuw of 1 hour after cleaning, or %9 cleanad nunels muy be
stored in cl#an toluana for =t wore th: ~ 72 hours prior to coating,
The prlmer shall be thorouphily aisxel snd thinned in accordance with
the manufecturer's instructions. Unlass othervice specilicd ¢ single
cont of tha prizer shzll be eanlied by 3nrey, using & wel crouss coat,
to a dry filz thicknass of 2.5 ¢ 2.9 ztls. The ranel shall ba in s
nearly vertical position during sprsying #nd for st lesst 2 minutas

fter cumpletion of spraying Penels thzt sre to be used ror salt

spray, hozidity, or other ta;»s whame co-roslen or rusting of the p sl
is & frector s%all bz corted on both zid23 and, in aijiition, sarll be
dipcoated around the ejges to u distanss of tpproxizitely 1/8 inch,
The coating shzll bs sir—iriei or biiked, us applicable. tenals to be
tested witn the priuer only shall e aged for at lenst 10 duys prior
to testing.

et e v
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4e4e3.2 hpplicution of topcosts.- /frer the primed punels have
ai-~dried for not less than 1 hour por morc than 24 hours or buke cured,
vhichzver is spplicable, the spucified topcouting shull be applied by
spray. ivizer topcoating shall ba applied to a dry ilg thickness of
2,5 + C.5 =1ls., Other topcosting materisls shall be applied to a dry
film thickna3s of 1 ¢+ 0.25 mils and air—dried for at least 5 duys prior
to testing. rixcept where otherwise indicated in the specific test
method, enamel and lscquer used for topecosting purposes shill conform
to Spacifications MIL-E-7729 &£nd MIL-L-7173 respectively,

4.5 Tost conditions.- Unlw3s otherwise specified, all testing,
conditioning, curing, etc., shall be conducted under standard laborstory
conditions of 75° + 29 F and 5C t 5 percent relstive huzidity.

4.6 Test mot! ods
£,.,6.1 The tests of this specificstion shall ba conducted 4n
eccordance with the applicuble methods of Fedi.-sl Test Method Standard

No. 141, as listed in table 11, and other methods as dascribed in 4.6.2
through 4.6.19.2,

Table 1I. Test Mathods

Fed, Std. Ko. 141

Test tsthod No.
Nonvolatile (solids) content 174041 or 4042
-asin 2/5031
hater content 4081
Flash point 4291
Odor 4401
Coarse particles and skins 4091
Miscibility 4,203
Skinning 4141
weight per gallon 4184
Color 2/4250

Y For class & (ready-mixed) primers, the nonvolatile content of the
liquid vehicle shall be determined on the vehicle 1solsted in
accordance with 4.6.3.1.

2/ For class A (ready-mixed) prizars, the rosin test shall be conducted
on the vehicle i1solated in accordance with the regulrarents of
4,6.3.1,

Yy Deviation from color No. 36231 of Folsral Standard Ko, 595 phall not
be czuss for rejection providad the color is churacteristic of the
zince pigment &nd ap approxicite Latcn Lo the specifiod shude,
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4.,6,2 Zinc dust pigment.~ The dry zinc dust plm-nt shall be
tested according to the raquirements of Specification TT-P-4(0,

4.6.3 Zinc content

4.6.3.1 C(Class A (ready-mixed) primers,- The vehicle portion of
tho priser shall be 1solnted in accordance with wethod 4032 of Federnl
Tost Nethed Standard No. 141, The totsl zipc as Zn in the rumaining
8011ds shall be determined in accordarco with the procedure describad
in rmethod 7221 of the same stzandard,

4.6.3.2 Class B (unnixed) primerz.- Ths percantage of ainc dust
ia the dry filz shall be deterwmined as follewa: Using one unoponed
unit of prizsr (one container of liquid vehicle #nd the cawpsnion con-
tsiner of dry zinc dust) accurdtely dets:im'ne the total weight of e-ch
cuzponent by comparing the welght of the fuil centdlners to thut of
identical, enpty, clesn contsiners., Detwrilne Lh3 nonvelrtile content
of the liquid vehicle accurding to tke .telhod listed in table IT.
Calculste the percent of zinc dust in the diy film as follows:

A x 100
A—:—IB—_I—&_T_).:D

A = Weight of zinc dust

B = Percentage of ronvolstile in the vehicle
C = Weight ol vehicle

D = Percentage of zinc in the dry film.

4L.6.4 Mixing

4L.6.4.1 Types 1 end 11, cliess A.- +# l-juirt sample of the priaer
shall be briskly stirred by hand for net aore tham 5 minutes. rfter
the prizer sprears howgenoous or &t the ead of Lhe S-minute perlod,
whichever occurs first, the priumer shell b2 allcwead to stend for 1 minute.
it shall then ba poured slowly into uncthar container. The priaer shall
be obsarved during pourlng &nd the residuc yastining in the aixing con-
tainer obsarved for compliance with 3.4.1.

4.6.4.2 Types I and II, class B.- A l-qutrt ssmple of the primer
shall b2 mixed sccording to the manufacturer's Irstructicns. The
zaterie) shell be briskly stirred, by hend, duri:zg the mixing. The
ceaplete cixing shall be accowplished in rot rcre than 5 nirutes. After
the mixture appears homogeneous or 8t the end of the S-minute period,
whichever occurs first, the wmutericl shall be allowed to stend for
1 =irute. It shall tken be poured slowly intc srotbter conteiner., The
prizer shall be observed cduring pouring &nd tle residue rwaliring in
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the mixing contedner observed for any evidence of luamps or pigment that
hes not boen wetted by the 1iquid vehicle.

4.,6.5 Pricer stadbility (clsss B only).- A l-quart contiinor shall
be filled to within approximately 1/2 inch from the top with well-mixod
prizer. Tbe conteirer shall be scaled and stored at 759 ¢ 20 F un-
disturbed for 5 dsys. At the end of tkis pericd, the container shall
te opened ard tke primer hand-mixed for novt more tham 3 ninutes. There
shall be no evidence of undispersed lumps of pigment remeinipy after
cwzpletion of the stirricg. (Sonll smounts of pigment clinging to th
stirrer shall not be cause for rojection.j

4,6.6 Effects of aging.- Using the class B primer sged in accord-
ance with 4.6.5, psnels shall be prepared and tested ip accordance with
4.6.8, 4.6.11, 4.6,14, and 4.6.15, Thase perals chall be tested con-
currently with sizilar panels prepared froa untged pricer, The panels
coatad with the asgoed primer shall be st least equal in all proparties
tested to those coated with unaged primer.

4.6,7 Applicetion.,- Panels shall be prepared, cleaned, and costed
in accordsnce with 4.4.1, 4.4.2, and 4.4.3.1, rospectively. The coated
panels shall be examined for confeormence with 3.5.1.

4.6.8 Drying tize.- The drying tize of the primer shall be
determined in accordance with metbod 4061 of Federsl Test Metbed Standard
No. 141 except that the primer shall be sprayad on a solvent—cloaned
steel panel, as specified in 4.4, to & dry film thickness of 2.5 ¢ 0.5
mils. The drying tims shall bs in accordsnce witbh 3.5.2.

4.6.5 Flexibility.- Solvent—cleene=d psnels coated witb primer as
specified in 4.4 and cured as spplicshle shall be bent 180 degrees ovaer
a 1/4L-inch zsnirel in accordsnce with method 6221 of Federel Test Method
Standurd Yoo 141, Sisilar panels shall be cornditioned for 1 hour at
459 F und while still st thet teajerttivre bent arcund 8 4-irch diageter
zindral, The p&nels shull be visurlly excnined ilummedietely for evidence
of fellure, and then &fter cenditioning to rocw tempersture sball be
re-exupired teo determine coxpliance with 3.2.3.

4.6,10 Lifting properties.- Solvent-cleened panels costed vith
1 spray coet of zrimer as epecified in 4.4.3.1 and air-dried for not
iess than 1 bour nor more than 24 hours for type I primer and btake
cured for type 11 primer shell be topcosted with the followirg materisls
icne mtteriel only per penel; im accordsnce with 4.4.2.2%

a. The primer staple being tested
b. lacquer (Specificetion »d1-1-7178)

c. lacquer (Specificuation #IL-1-19537)
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d. lscquer (Specificztion MIL-1~1U533)

e. Ensmel (Specificution MIL-F-77.¢)

f. Polyurethane costing (Jpecificetion MIL-L-27227).
The panels shuall be examined for confcrumeonce to 3.5.4.

4.,6.11 tdhesion.- Test panels cleaned by etch of the thkree wuthods
riven In 4{.4.< shall be costed with the follewirng coxbizations of cout-
inzs and cured as specified in 4.4.2: pricer, priser plus lacouer, end
pricer plus eramel. Two parellel scratches down to cetnl, usir, a
stylus, shall be mede 1 inch epsrt. A l-inch vide strip of masking tape
corforaing tc Specificetion UU-T-1C6 shall be applied, ndhesive side
down, &cross the scratches, The tepe shall be pressed down using two
pesses of a 4-1/2 pound ribber-covered roller approxim:tely 3-1/2 inches
in diezeter by 1-3/4 inches in widtlb, the surfece of which has a
Durcrneter hérdness value within the range of 7C to 80, The roller shall
be noved at the rate of approxinstely 1 inch por second. The tape shall
be reccved in one abrupt motion with the pull exerted at approxinstely
a GO degree angle to the panel, and the panel exrzined for duzage, sucb
as removal of topcoat from priner or tke entire system (rom the metal,
Stripping of thke tspe shall be done immedistely ufter application thoreef,
Adhesion testing for the aged primer (4.6.6) shall be ccrducted on
solvent-cleaned psnels only.

4.6,12 Fluld resistance prcperties,- Solvent-clesned parels pre-
pared, ccated, and cured &s specified in 4.4 shall be half izrcrsed in
the specified fluids (see 3.5.6). Imzersions in weter and hydrocarbon
fluld shall consist of penels costed with prizer oniy, priner plus
lacquer, and pricer plus enamel, 3ynthetic-fluld irersion parels shall
be coated withk priver only. Immersion in distilled wvater stall be
48 hours at 75¢ F for the primer only snd 24 hours st 75% F for the
prizer plus tcpcosts, Immersion in fluld conforidng tc Specifica~
tion #JL-F-3136, type 111, shall be 24 hours at 75° F; snd imiersion
in synthetic fluio shell be 166 hours at 160° F, Fesistance prcperties
shsll cenfore to the requirements of 3,.%5.6,

4.6.13 &sccelereted wezthering.- Steel penels, solvent-clesned,
costed, end cured as specified in 4.4 with priuer, primer plus lacquer,
erd pricer plus entmel shall be subiected to 200 hours exposure to
accelerated weetherirg in accordence with zethod 6152 of fFederal Test
Method Standard No. 141. Following this exposure, the panels shall be
inspected for loss of flexibility, blisterirg, loss of either intercoat
or rmetal adhesion, or any othter apparent defects., (Slight whitening of
the film shall be disreparded.)

4.6,14 Pumidity resistance.,- Ponels prepired by esch of the three
cleening methods specified in 4.4.2 shall be coated with prirer only,
pricer plus one coet of lacquer, &nd priser plus one coat of er.nmel,
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end cured as specified in 4.4. The panels shall be oxposed in a hunidity ,
csbinet conforming to Spocificetion JAN-H-792 and opurated at 1200 ¢ 20 P {
snd 100 percent huzmidity, The type I primer shsll be exposed for 48 hours

and the type 1T priwer for 168 hours. After exposure the panels ahall be ‘
axazined for cenfurassince to 3.5.8,

4.6.15 <alt «pray.,- Panels shall be prepired, cleansd, co-ted
wvith pricer orly, primer plus lecquer, :nd primer plus enamel, und then
cured as specified in 4.4. They shall thon be exposed In accordance
“1th zethod 6(01 of Fedorsl Test Msthod Ctandurd No. 141 aexcept that
they shul) not be scored. rPanels with the type 1 primer shall be exposed
for 144 hours and perals with type II prizer for 336 hours.

4.6,16 Intititive properties.- funels shall be prepured, clenned,
cotted, cured and exposed &3 specified 4.6.15 except that they shall be
p scored ard the tige of exposure shell be 21 deys. After the exposure
| ;nriod, the prels shell be removed, wishad in wster without scrubting,
sl1lowed to dry, &nd exsmired for conforwtnce to 3.5.10,

4,6,17 Topcoating properties.- Panels with prizer applied shsall
be ecbgerved for suitsbility for topeotting durdng the prepsrstion of
;onsla for citer tects, Penels topcosted with lacquur &nd anumel shall
bt cbsorved for any terndeney towurds intercoct adhesion failure during
evalustion of w#dhasion 4.6.11, huaidity resistance, 4.6.14, and salt-
sproy resistonce, 4.6.15, Any - pprecisble priner-teopcest sepsration
shall be considored evidence of unsztisfactory topcosting properties,

i 4.6,18 leat reslstunce.- Steel prrels clecned with solvent,
cotted with one cort of prizer, and cured as specifioed in 4.4 shall be
exposed in an cven to a temnperstire of 3500 g 5° F for 24 hours. The
punels sht1l then be reuoved &nd conliticned to roem tempersture. The
ceuting shell be tasted fo.o adverse effects bty the flexibility test,
4.6.6, «rd tha hualdity test, 4.4.14,  Serfantance of the oven-cxposed
ccgting ahsll be nmguel to or better then the wrexposed costing.

4.6.19 Electrical resistance

; 4.6,19.1 corepsration of test puncls.- Five test papels shell be
r : preyred es follows: Theots of alwainum foil 2 inches by 2 inchwus and
: not ore tnen (.C415 inch thick s-&8l1l b cut from sarcoth asterirl. The
) shoets sball te rinsed in cleen solvent rnd tir-dried. Two foll =shects

3hr1] then be ceswntes on & glass stect ! inches wide, not lens than

L 1/4 inchaes long, tnd not lass than 1/8 inch thick. 7The foll :leots
shzll be positione? s thet the shects re irectly opposite cuch cther
&nd so thrt tho widi cent edges of the twe S'cets ure parullel nrd

1/4 inchk spart at any given point. The lwiyth of esch shect aloagy the
sdjbcent odges sh=1l be 2 inches. The sohiesive used to attach tha foll

L 4
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, : to the glass shall be of a nonconductive type and sh 1! not bo sof’ nod
by, nor bleed into the primer, The sdhas'vys shzll be app)lisd so that

the dry fila thickness, for 1/2 inch back from o:ch of the udjucent foll
edges, shall not excead C.0003 inch. The total thickness of the eluzinum
foll plus the adhesive shall not excwed 0.0013 inch at any point uithin
1/2 fnch of the adjacent edges of the foil. The arcs of the foll sheots
within 1/2 Inch of the adjacent eiges shall be smooth and unifsraly
adhered to the glass. After the achesive has dried, the adjacent edgas
of the foll sheets shall be lightly s:nded to rezove any adhesive., Any
adhesive slharing to the glacs in the ares betweon the foll shaeety sinall
be either rezoved or snnded amooth; cure shall be exurcised to avoid any
dandge to the adjacent edges of the foil shaots., At le st thrae messure-
nments of the thickness of the assamblad panel shall be takon along each

; of the adjacent foil edges; a screw-type mlcrameter with a rachot-

? tightening attachnent shall be used. The punels shall thon be clsuned

with a clean, solvent—dampened reg and allowod to air-dry. (See 6,3.)

446,17,2 Teat procedure.- The test procedure for detersining the
electrical resistance of the primer shall be as follows: Cover approxi-
matsly a 1/2-inch wide strip of the foil along each end of the panel
with zasking tape. Spray-coat the foll side of the panel with freshly
mixed primer, using a cross-coct techniaue. Apply sufficient coats to
give a dry-film coating thickness of 0,008 to 0,010 inch snd allow
15 minutes atr-dry betwsan each cross cost. Allow the panel to air-
dry for 5 d=ys, Accurately detarmine the coating thickness by repeuting
the thrae cessuremsznts along esch of the adjacent edges of the aluminum
foil and averzge the six results., Strip the masking tspe from the ends
to exposs the bare aluminum foll. Using any suitaebla sccurats chmmeter
firmly place the two leads on the bare foil, one letd on each end of the
panel, and record the resistance resding. Calculate the otazs per ioch
reading by zultiplying the ohms resistance by the avesrage coating
thickness in inches. HRepsat the procedure for each of the other four
panels. Avarsge the resistance of =211 five punels. Discurd sny
individual resistance that varies froam the average by more than 2 ohas
per inch and average the remaining results provided at lesist three
panels remain, If less than three remain, repeast thr entire test,

(599 6.3.)
5. PRIPARATION FOR DELIVERY

5.1 Pack«gigz Packaging shall be level A or C as specified
)e

(see 6,2 —

lavel A

Class A primer.- Class A re:dy-mixed primer shall be
ckaeged in accordance with Specification TT-P-143 1n quxntities as

L B

¢~
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' Contninera shall confora to Specifi-

; specified by the procuring &gency.
cstlon PPP-C-96, PPP-D-729, or PPP-D-7€0.

185§ B prizer.- Class B re:dy-to-uix primer shd
ppekTred according to the regquirements of Specification TT-P-143, Th
iry zinc dust t¢nd the liquid vehicle shall be pickaged In sepirute con-
tediners, Quuntities in esch of the contuirers shrll be such thnt the
entire contents of one container shell bw mixcd with the entire con-
tents of the cozpanion container to provide th» corroctly proportioned
=ixed orizer., (For liquid vehicle contsinurs lurger then 5 gallons the
appropriate smount of zinc dust may be pecksgoed in two or more containers.)
In eddition, the cozpinlon conteinars of dry zinc duat and 1i3juld vehicle,

or units up to snd iacluding “1-gallon siza, shill be picked together in
Ons cortairer of 1iquid vehicle &nd the conpanion con-

M sume packege.
tainde of dry zinc-dust Shall be-comsidered ws-one unitof pris

//”————:;;;;E Lavel C,- Packapging shall be in sccordince with the minu-

fretuiwr's commercisl prectice. L

——

'“Sfﬁt:zgggizzf:> Packing shall be level A, B, or C as spocified

(se0 €.2),
&8«LA— Level F.~ The primer shall be packed iIn overaess type shippinmg
contal-ers sccording tec the rejulreients of Specification TT-P-143.

i =5t premer shall be pecked in douestic type shipping
ccor ilny to the ruquireaosnts of Specificution TT-P-143.

PR MY

coatzinerz &

5,2,3 ieval C,- The prizer shzll be picked in a msnnar to insure
carrier acceptonce und sufe delivery et destinttion, Cont-insrs shall be
in sccordsnce with Uniform Frelght Clsssific:tion Rules or regulsutions of
othar corrlers =pplicable to the mods of tr nsportution.

Intartor 8nd exterior contuiners sh#ll be oarked in
o with tpa encnts of Stondard MIL-STD-179,) In additioen,

“{ndivitusl ccnteinsrs shall be mirked, elthor by stencil or durably

J
attschad lsbels, with w!xing, thinning, application, &nd curlng instruc-
“a~n dry zinc dust container shall besr the

74 rking. -

tions, as applic. ble,
folloving inforuciion:

Plgment, (inc Just
Snecificstion MIL-P-26915A(USAF) Type® -
‘ Aix entire contents of this cont:iner

! with® («zount) of foruule lo,*®

1iquid venicle,

A LU~ LrAr T un e R+ ppTopTriad e d Ls.

» Cluss® -
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5.3.1 Precauvtionary merxing.- GBr.ch contsinor of prendy-ixed,

lass A, prizmer and esch comtsiner of 1ijuld vehicle (class B primer

ghall b3 nsrxed with the following precrutionary curking:

DO NOT STORE AT TEAPERATUATS ABOVZ 100° F,

6. NOTES

6.1 Intended use.- The primar specified hecoin is for use on
steel surfaces intended for grourd support ejuipsent. For use under
severe exposure such £3 on steel that is norually subjected to outsldae
exposure, cordensing moisture, or corrosive atmosphares, two coats of
primer should be used, If color cr finish texture is irportant, a coat
of enamel or lacquer may be substituted for the secoad coat of primer.
For less severs expcsure, such a8 steel which is noroally sheltered and
net subjected to moisture or corrosive atmospheres, 8 single coat of
tho primer wzay ba edequate. Type I priamer is intended to previde
g2lvarlic protsctien. Type II is not intended to provide spprecirdle
gelvinic protection,

6.2 Ordering dsta.- Procurement documents should specify the
foilowing:

a, Title, number, &nd date of this specificatlcn,

b. Type &nd cless.

¢. That the unit of purchase rtnd sale be the U. S. gallen
of 231 cubic inches of mixed primer at 77° F,

d, Selection of applicnble levels of packaging and pscxking.

e. Rejuired typs &nd size of contz=iner,

6.3 Elecirical resistance.- The test for electricsal resistance
(4.6.19) consists essentially of applying the costing over two aluminum
foll shsets and scross a sepsrating insulsting spuce so thut the costing
must conduct zny current scross this spsce. It Is importsnt that the
aroa of this space be accurately controlled and that the priwmer costing
contact be contlnuous and uniform from one sheet of foil to the other,
To guard against icperfections in the primer co:ting, the edges of the
foil along the insulating space should be sacoth, &dhere firmly to the
glses, and the "drop-of f" from foil to glass held to & mirizum. It is
also very important that the zinc cdust pigment be coxpletesly dispersed.
Any loss of pigment such as settling prior tc applicetion will increase
the electriczl reaistznce c¢f the epplied contirg.

NOTICE: 'when Covernment drawings, specificutions, or other duta
sre uvsed for snv purpose other thun in cornection with & definitely

rel=ted Coverruent procurement operttion, the United Stctes Gevelmoent
therefy incurs no responsibility nor uny obligstion whutscever; snd the

OUS COVIERNAMENT PHNT v OS5 () 088187 TAE S16R
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fact thet the Govermment zay heve formuleted, furnished, or in any way
supprlied the ssid drewings, specificutions, or other daota is not to be
regerded by laplicution or otherwise as in any ranner licensing the
holcder or any other person or corporation, or conveying &ny rights or
puizisslon to manuftcture, ugse, or sell any pstented invention that wzay
in any wy be related thereto.

WhRCEE-2
RLS/EC/hrd
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[_— SPECIFICATION ANALYSIS SHEET Form Approved

fodpet Muteau Soo 116-HO0g
TASRCTTORS
This s.cet 313 to te filledout by perscnnel either Government or cantractor, trvnived an the use of the sjec.
ification an procuie~ent of products for ulti~ate use by the Departrent o Defense. Tris sheet 1s provided for or
tainang information or e vae of this specification which nSI ynsure that aunnr}c products can be procgred vyuh o
Faramam amount of deley and et the least cgst Co-~ents and the 1eturn of thie Jorm will be apjrecinte fold oc

1iNnes On feveirve sice, slsjle MR CoTrner, an aend to pre;erang activity (o8 indicoted on reverae hereel)

“PRCYEICATION

DRGAN CYAT N b tner) TITY AND STATE T

JORTLAR AU NY T T T T T T T

IINTRAIY NG T T T '“““—1 CUANTTTY 6F TYEWE FROTOP
s

[VATER AL PROCURED UNTER 4 T T Tt T T
[ cimtcr coviaswen® conTmact 3 susconvmacy -
¥ TRAS ANY PART OF TnE SPECIFICATION CRLATED PROBUEMS OR REGUIREC INTERPRETAT 3N IN PRCCLRLUENT USET ]
A, GIVE PARACGN 1P N GBEA AND wlRDING,

B, RICOMMINSATICONS PCW COMRECTING TWE DEFICIELNCTES.

_—

2. COMENTS ON ANY SPECIFICATION REQUIREVENTY CONSICERED YOO RIGID

3. 19 TE SPECIFICATION RESTRICTIVEY

0 ves O no 17 "vrs®, in wwar wavy

4. REWARKS (Aftach en_viornnrnt datamhichmay be of use 1n iaproving this specification. 1f thereare adds-
tionoal pepera, sttach to fora and plece both in an envelope addressed to preparingactinity)

TED BY (Printed or typed nome and activity) T 777 Jeaw T T 7T T T

DD. '.f:'nNZS REPLACES NAVSHIPS FCRW 48673 Wik 1% ORNOLETE € o
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MEL-P-20e818N PRISHR CONPING, JINC DUST PEANIENTED TORSTHEL
SURKEACES, Novenbor 18 19060,

Amends ent-1, March 2801972

Tope b A rdny cure Tapo H Rehecure lobencaited o Chav A Keady noned,
anele packagze or Class B Ready - tenunyg two cazneenent Wade aatude chongs o
materuibs aod manufactuning processes, ZINC DUSNT Taoc L TH P 11U D
VEHICT L Nonvolatile potundsr 3270 Hhaah poang aan ender U b Woager it ov
O 2390 by owit prier, Rosin none, MINT D PRINIE S Hocardous campounds ro e
abent; Total salids convrannot undor 2% s d o T Lonotonder S0 o
Type 11 norunder 70%0 Pudticles retarnad 323 iove not over 0 S 7w B pall oo

under 16,3 (e !Q"r.uihlc werh cquab voic aeral s P D 1290 v tolacne o - T

At knwm‘ after <X hesowr ovprosare, Application to e atntadton on
/ W ermteciomTed, phosphoenc-acid rreared and sanceBlested deel Dnodast fiee not

over 10 munctes Yor Type Lonot over 20 mamutes tor Tavpe HL Doy throagh not o ol
hrotor Tape b By cered after 2o micvtes - v and onechr cake 2t 2291 1o

_Tape MiCricking snd adiesion loss e when boe 2ot o andiel none when
word over 4 anTaidrd Iter 1 ohr at -0 FE T ittna?one vode: second_coat ol

-

arnmer or o) tacauer (MID-L-TI78) o of encaned (VIEL-E TTI00W Lrer resistands e

winaling, bibreriog, or adhe don lose attor 38 e RIS e Tlong,
arrer 24 hee for prime: topeoated with cninel o Liccuet, Hyd@iocarhon residanee.
rownmhhing, bhistering or adhosion lass of soproandd prnnemrRes Jd s e o
n Type DML -li-?l}f»w-clic fluid resistance Ry waenkine, threiine Q1
adbesion loscafter Tod hrs. at TOOFIn Tiord i =230 Arcehgated weathenng
rooadverse offects afrer 200 brso ovpsour e Qb eather resistunde 53 TrpmaeRdls
Jetenoration of 2.0 mud film St one vear Pionda CAPOM(L. Humidity resistznee nos
Sitenng, wiinkling or adhesion dossatter ToN hrd TOT PSR ~a b o 4T ]
evposure to G209 and 100%% hemidiS, Salt spray reastaneg 0 Bl tanare s
oL st Al alier cl:.unhkm\\\z.w HUGREE, <ol IS Bk & PO YR IR
M@i}n ¢ propertics 20 carrovion bee A LR anc el sTore e prirer vowred
ceel panclalter 21 days wait SEIIrQpeules Hoat eesstance 23800 at 3801 sathout
adverse eftecC Plectrical resistance Jrot over 18 0nmT70r a thick o of one ndh,

cacubated T denstrmoared teastance ot ot im s dong, 2anwades and
approve 9 ml thack.
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.) v 1% March b7

' W\ BUITRSEDING
: \ 05’\.\)‘\ MIL-F-1-45075H11W)
Y ~ b April 1658 \
MIL-P- 1E450(5H118) 1
& April 1656 4
‘ (See 0.6)
|
i MILITARY SPECIFICATION
PRIMER COATING, ¢ HIPROTTOM PAINT, ANTICORROSIVE
1. sCOPE
1.1 Scope.~ This gpecification covers two classes of anticorrosive shipbottom paint for ure on raval
vessels as an undercaater for antifoullnyg paints.
1.2 Classification. - The primer cuatlng shall be of the follewing clasren, 88 speciied (see 3.2 and 6.3},
Class I - Formula 14N, r-dium brown.
Class I - Formula 14ND, cark brown,
2. APPLICABLE DOCUMENTS
2.1 The foliowing documents of the fssue In effect on date of invitation for blds or request for propoeral,
form a part of the specification to the extent speciffed herein.
SPFECIFICATIONS
FEDERAL
$S-R-406 - Road And Paving Materials; General Specifications, Methads O Sumpling And
Testing.
TT-P-14% - Paint, Varnish, Lacquer, And Related Materials; Packagling, Tacking And Marking
() TT-P-350 - Pigment, Lampblack-Dry.

TT-P-457 - Pigment, Verctian-Red, Dry.

TT-P-465 - Pigment, Zinc-Yellow (Zinc Chromate), Dry.

TT-T-775 = Tung Oll, Raw (Chira Wood) (For Use In Oryanic Caoatings).

TT-T-801 - Turpentine, Gum Spirits, Steam Distilled Sullate BWood, And Destiuctively
Disttiled.

TT-X-916 - Xylene (For Use In Organic Coatirgs).

MILITARY
NIL-M-15176 - Mica (Extender Plgment).
MIL-L-15180 - Linseed Oil, Alxali-Refined.
MIL-R-15184 - Resin, Para-Phenyl, Phenol-Formaldehyde.
MIL-S-15191 - Silica, Diatomaceous [Flatting-Extender Pigment).
MIL-1L-17190 - Lead Linoleate,

STANDARDS

FEDERAL
FED-STD-141 - Paint, Varnish, Lacquer, and Related Materials; Metheds of Inspection,
Sampling, and Testing.

MILITARY
MIL-STD-1755 - labela Containing Symbols For Packages And Containers For Hazardous
Industrial Chemicals And Mater!lals.

(Coptes of specifications, standards, drawings, and publicaticns required by suppliers in conpectton
:““h rpecific procurement functions should be obtalned from the procuring agency or &8 directed by the con-
traciing c!ficer.)

i FSC 010 ]
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facterer shall tave faclities to manafactore patnt dn sccordance with the processes gpeci-
. particularly with respect 1o control of the wegehts of Ipredient materfals used and of the
tempe rateres 1egaired tn the processes.  He shall have suffictent Jaboratory factiities to perform all of the
tests regutred on the fintshed patnt (see ©.2).

3.2 Fo:mulas. - The formulas spectfled in Table I are destgnated Navy Formulas No. 14N and 14ND.
Paints which are procured tn conformance with the ¢, ectfication shall be mamdactured In strict complt nce
with these formulas and processes, subject to adjustment for batch sizes and other requirements of this
spectitcation. Each ingredient shall conform strictly to its applicable specification or paragraph description,
The zmounts of xylene in the paint and the varnish ingredient may be adjusted to mcet the viscoslty require-

ments, rovided the welght per gallon of the paint and of the varnish and the non-veiatile 1equirementa are
also met.

Talle I - Anticorrosive thp‘m'tom Paint Formulas

F T I o T o Claw!l Claqsn_j .
In1 redlgnts S,»ecmmﬂons Pmnds/lOO Galluns -‘

Zinc Chromate TT-P-465, Type I 287 297 }

Venetian Red TT-P-457 S0 S0 i ;
Mica MIL-M-15176, SFage—ity 75 75 -
Diatomaceous Silica MIL-S-15191 15 75 )

Varnish See Table O 640 640 ¢ ¥
Lead Linolcate (Soltd) MIL-L-17190 5 5 ! f
Xylene TT-X-816, Grade B 20 20

. Lampblack | TT-p30 V|10
Table II - Varnish
Ingr( dients Cpeci!lcauons T Pounds/100 Gallons

Phenolic Resin MIL-R-15184 134
Cumarogne-Indene Resin, .

Hardl Note (1) 134
Tung Ol TT-T-775 84
Alkall Refined Linsced Oll] MIL-L-15180 42
Cumarone-Indene Resin,

Soft? Note (1) o3
Xylene TT-X-916, Grade B 243

_ Turpentine | 7TTr-T-800 0 6r ]

l/ Cumar V-3 marufactured by the Rarrett Company and Neville R-12 manufactured
Y by the Neville Company meet speclffcation requirements.
+=/ Cumar P-10 manufactured by the Rarrett Company and Neville R-29 manufactured
by the Neville Company meet spectfication requircnients.
Note (1) - The curmmarenc-indene resing shall be derlved chielly from cumarone and
frndene and have the following properties:;

Requirements

Apprarance

Color {Gurdner)

Ash

Specific gravity
(15°C. /15°C.)

Flash point

Hard restn

Amber colored
brittle solid

15 maxtmum

0.1% max!imum

1.12to 1. 14
220°C. minlmum

Soft resin

Amber colored
viscous Hqutd

15 maxtmum

0. 2% maximum

1.07 to 1.09
150°C. mintmum

\
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Regqutrements

Softening Potnt
Todine number
Bolubtltty tn acetone

Baponifiable n.atter
Acid number

Hard resin

108 to 117T°C.

€60 maxiinum

Complete, clear
solution

None

1.0 muxtmum

Soft ronln

S to I6°C.

(' naovtmum

Comnjlete, claar
solution

None

1.0 mudimum

Test shall be conducted with the applivable mothods spectfied tn FPED-STD- 141 as followa:

Solub{lity in acetone
Sapon{fiable matter

Color

Softening Point

Test Miatiod
Ash 5261 5261
Filash point 4204 4704
1 vdine pumber S061 5061
Actd number 8iT2 $072
Sectlic pravity 4185 418)

Cnher test melthods:

Comnplete as 50F res’s golutlor, by welght. Clear wolton.

Reflux 8 5 gram sample of restn with 50 ml. of 0.5N alcatolic KOH for
one hour. Remove condenser and evaporate fust to dryness. Extract
residue with 25 ml. of bolling water and filter. (Water solution ta s
dark, reddish, clear solution.) Actiify with (1-1) H SO4. (A precipt-
tate forms and settles to bottom of contatner.) Any {atty material
that floats on top of the solutian Indicates saportilable matter.

Prepare a solution of equal welghts of the rample and toluol. Warm,
if necessary, to complete solution, Determine the color of the
solution as specified by Method 4248 of FED-STD-141.

Determine the softening point according to Method 216 (Saftering Point
of Bituminous Material (Ring and Ball Method)) of SS-R-406 with the
following exceptions:

2. The %ath liquid shall be ethylene glycol.
b. The ring shall be a shouldered brass ring having the following

dimensions:
Outside diameter ( top) - 20/32 inch
Outside diameter below shoulder - 3/4 inch
Upper inside dtameter - 25/32 inch
Lower inride dlameter - 5/8 inch
Total depth (helght of ring) - 1/4 inch
Depth ahove shoulder - 7/¢4 inch
Depth below shoulder - 5/64 inch

¢. To lnrure untform rapid distribution of the heat throughout the
tiath, the bath lguid {(ethylene glycol) shall be stirred during
the test. The temperature rise, after the first three
minutes, shall be unliorm at the rale of 5° 2 0.5°C. per
minute.

.

3.3 Varmnish ingredient mmanwfacturing procedure shall be as follows:

3.83.1 Heat the hard cumarcne-indene resin, phenolic resin, tung ol), and linseed ol to 460 degrees
Fahrenheit ("F.) in 45 to 50 minvtes. Hold at 460°P. for 20 minutes. Pull {rem fire and add sadt cumarane-

tndene resin and stir. Cool to 275°F. and thin.

3.4 Paint manufacturing procedure shall be as {oliowa:

3.4.1 Mix lcad linoleate to a thin paste with & small amount of the varnish trgredtent (atout 1 gallon).

Add the thin paste to about one~half of the total varntsh and then add plymernts.

Mix and irind on roller mill,

or charge al] Ingredients into steel ball or pebble mill and rotate untll reguired finenean of grindis otiatned.
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3.5 Quantiative requiren,ents,

3.5.1 The jatnt shall conform to Table Il as a further verification that the formulas in Table 1 have been

followed.
Table I - Quantitative requirements
e o R
Characteristics Minimum Maximum
Pigment, percent by weight 42.5 4.0 T
Volatlles, percent by welght .- 24.0
Nonvolatile vehicle, percent by welght
(calculated by difference) 32.0 --
Water, percent by welight . . -- 0.5
Coarse particles and skins, retained on
No. 325 sleve, percent by weight - -y [ -
Viscosity, Krebs units 71 82
Weight per gallon, pounds ’ 11.5 12.0
Flneness of prind S --
Time to dry to recoat, hours -- 3
Zinc oxide (Zn0O), percent by welght of pigment 20.0 -~
Chromium oxide (CrOa), percent by welght of
pigment 22.%5 -- B
3.5.2 The varnish shall conform to requirement of Tabdle IV.
Table IV
Viscosity B-C (Gardner)
Nonvolatile 59-C1 percent
Welight per galion [Not 1css than 8.1 pounds
Appearance Clear and homogencous

3.6 Qualltative requirements.- The paint shall meel the following qualitative requirements:

3.6.1 Cond!tion in container.~ The paint shall be capable of being r:adily broken up with a paddie to a
smo th, unlform consistency and shall not Hver, thicken, curdle, gel, shall not exceed 100 Krebs units in
viscosity, not show any other objectionable properties which would interfere withthe proper application, for
at Jeast one year after date of manufacture.

3.6.2 Odor.- The odor shall be normal for the volatiles prrmitied.

3.6.3 Appearance of the dried {{lm. - The palnts, prepared as specified in 4.3.2. 2, shall show no evi-
dence of wrinkling or any o her fitm defects.

3.6.4 Compatidility with thinner. - When one volume of the paint is diluted with one volume of thinner, there
shall be no evidence of tncompatibility {(see 4.3.2. 4).

3.6.5 Color.- The color shall be characteristic of the plpment uscd and shall be appraximately the
same as the standard color card (see 6. 4).

4. QUALITY ASSURANCE PROVISIONS

~4.1 Responsibility for inspection. Unless otherwise specified in the contract. = | -
or purchase’ orﬁe'r', ‘the supplier 1s responsible for the perforsance of all inspection
yequirements as specified herein. Except as otherwise specified in the contract or order, | U
the supplier may use his own or any other facilities suitable for the performance of .
the inspection requiresents specified herein, unless disapproved by the Covernment, The
Government reserves the right to perfore any of the inspections set forth in the specifi-
cation where such inspections are deesed necessary to assure supplies and services conform
to prescribed requirements.”

il

.47,
’ -

4 .
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4.2 Qualtty assurance.- Quillly a.s_éurance bhi;“ be provided In accordance with Method 1031 of FED-
STD-141).




“4.2.1 Ingredient naterials, Wwhen procuied by Gorverr-ent sctivities in quantities
of paint of 230 5allons or over, a one quart sarple of cach of the follesing: 3inc chiceste,
varnish, phenolic resin, curarone-indene yesin hard, cunstone-indene yesin soft, and
xylene, plus 3 one pint sacple of each of the folloving: renrtian red, mica, distomarcous
silica, lead linoleate, lampblack, tung oil, lireced ofl), and turpentine, shall bLe taken
by t*e Covernment representative for scceptance testing hy the appropriate General Services
Aduirastration (GSA) laboratory for approval prior to ranufacture.”

*4.2.1 When pro-cﬁled by Government activities in quantities of paint of 250 gellons
©r over, an unopened container from cach lot shall be taken by the Government srepresentative
for scceptance test purposes by the appropriate GSA latorstory prior te acceptance,”™

o .' :le.z.l: Delete.

iy - e

4.3 Test procedures. -
. . ‘e
T - 4.3.1 Ingredients. - Allangredients submitted shall be tested to “eterimtne compllance with the appdics
specification or paragraph'c *eription. L M e

4.3.2 Finished patnt. -

4.3.2.1 The following tests when applicable shall be conducted tn accordance with methods specified in ,
FED-STD-141.

Tests Mcthod

Pigment (using extraction Mixtyre A) 4021

Volatiles 4041

Nonvolatile vehicle (calculated by difference) 4058

Water 4081

Coarse particles and skins . 4092

Viscosity 42R1

3 . Welght per gallon 4184
ing Fineness of grind . 4411

" Odor 4401
(3 Chromium as CrO3 7331

Zinc oxide as ZnO 7331 ,

4.3.2.2 Time to dry to recoat.- Apply one caat of the patnt sample using 2 3-mil drawdown blade to a '
clean glass panel. The filmis air-dried for three (3) hours in a harirental position. Test the fim with the
finger using moderate pressure. The film sha'l be considered dry when the soft tackhy condition no longer
4 exists and the film feels firm. A film shall be consldered dry for recoating when a second coat or spectiied
[ ' tupcoat can be applied without the development of any film {rrcepgularities, such as Iting or loss of adheslon
of the first coat, and the drylng time of the second coat does not excecd the maximum specified (i any) for
the first coat.

4.3.2.3 Appearance of dried film.~ The palnts, prepared as speciffed in 4.3, 2.2 shal) show no evidence
of wrinkling or any other {ilm defects!

; 4.3.2.4 Compatibility with thinner - Compatibility with thinner shall be determined fn accordance with
Method 4203 of FED-STD-141. No. 141, using 50 milliltters (ml) of paint and 50 ml. of xylene.

4.4 Acceptance of lots. - Lots shall be accepted by the Government Inspector only upon recelpt of a
satisfactory test report from the laboratory on samples of paint and, when necessary, on samples of Ingre-

' dients. ]
) © ' =S, PREFARATION FOR DELIVERY . e e N

N ~ "(The preparation for delivery requirements specified herein apply only for direct . At

y Government procurements.) R - D T T T Te st L .t i\,

! ’ 3/ cHANGES FROM PREVIOUS ISSUE.  THE OUTSIDE MARGINS OF THIS DOCUMENT HAVE BEEN

KIRKED T TO TRUTCATE WAERE CHANGES (DELETIONS, ADDITIONS, ETC.) FROM THE

1 } ", FREVIOUS 1SSUE HAVE BEEN MADE. THIS HAS BLEN DONE AS A CONVENIENCE ONLY AND
THE GOVERNMENT ASSUMES NO LIABILITY WHATSOIVER FOR ANY INACCURACIES IN THESE

NOTATIONS, BIDDERS AND CONTRACTORS ARL CAUTIONED TO EVALUATE THE RIQUIRIMINTS

OF THIS DOCUMENT BASED ON THE ENTIRE CONTENT AS WRITTEN 1RRLSPECTIVE OF THE

NARGINAL NOTATIONS AND RELATIONSHIP TO THE LAST FREVIOUS ISSUE.

\ -
- . N Tead. i w N .. L S P LY cave . el e
A "5.1 Sub-contracted material and arts The e Toyin . s
. SLPEONITA = 10182 anc psa . Teparat f
(] S orcherrpeed Tochments Tasted in SecTion T do not apply when maseriet sod precs it
F or inc i j 4 .
‘. identity when the the equipment ?:r:'::;;::.mm the equipment and lose their separate
” .. . . . e, MRS U I ":-r.":;.- ) LU ..
shall 3;§fol:’.£'§?fr??2§f ”F.ftf"iirff e SuSpllon pails.. Frepatation for detivery
) or C as specified (see 6.2), b' packaged level A or C; pacled level A, B,
i
b b dref “a 22 ) b gt A
' s e vy
- S Sl V8.
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6.1 Irtunded use. - These anticorrosive primers arc intended for use on shipbottom exterlor surfaces.
They shall be used preferably over pretreatment primer (Formula 117, MIL-P-15378) on metal surfaces os
an undercoater for antifouling patnts (Navy Formulas No. 15HPN, No. 105 and 146/30). When multiple caats
of primer are spectfied, 14N and 148D shall be used alternately.

6.2 Ordering dla. - Procurement documents should specify the following:

(a) Title, number, and date of this s;veclll.canun.
(b) Class of - aating ~orired (see 1, 2),

(¢ e gom _
(d) S bé (:‘,--,. 5 2" ag L o~ ",
(e) Special marmin, requireu ot S

.Scl:(_—' 5-3

(I) That "Before an award is made on any contract for painl under this specification, & pre-award
survey will be made by a Government representative to insure that the prospective contractor
meets the requirements of 3.1,

6.3 The paint should be purchased by volume, the unit being a Unlted States gallon at 15.5°C, (60°F.).

6.4 Color Cards.- Color cards may be obtained upon application to the Laboratory Superintendent, Chem-

jcal Laboratory, Norfolk Naval Shipyard, Portsiouth, Virginta, 23704. The purpose for which the cards are
desired should be specified.

6.5 Patent.- The details of this formula are covered by United States Patent No. 2,989, 407 §ssucd 20
June 141 for which the U. S. Government has a royalty-free license.

6.6 CHANGES FROM PREVIOUS ISSUE.~ THE EXTENT OF CHANGES (DFLETIONS, ADDITIONS,

ETC.) PRECLUDE THE ANNOTATION OF THE INDIVIDUAL CHANGES FROM THE PREVIOUS ISSUE OF
THIS DOCUMENT,
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MIL-P-38336(USAF)
AMENDMENT 1

\
\ 10 \ . e ~td,
4 0@11}&“. Thoeoren 150€

MILITARY SPECIFICATION

PRIMER COATING, INORGANIC, ZINC DUST PIGMENTED,
SELF-CURING, FOR STBEL SURFACES

This amendment forms a part of Military Specification MIL-P-38336(USAF)
. dated 27 November 1964.

Page 2, paragraph 3.1: Add as the last sentence the following: *The

primer may be furnished in pint, quart, half-gallon, 1 gallon

or larger containers as specified by the prcuring activity.,"

Page 12, pa:agraph 5.1.1: Delete sentence 5 and substitute: "In ad-
dition, the companion containers of dry zinc dust and liquid
vehicle in pint, quart, half-gallon and l-gallon units shall
be furnished in the same package."

Custodian: Preparing activity: '
Air Force - 11 Air Force - 11

Review activities: i
Air Force - 11, 69 f
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. Y ‘ MIL-P-38336(USAF)
1‘ ‘ O . 27 November 1664

MILITARY SPECIFICATION
PRI¥MER CO4ATING, INORGANIC, ZINC DUST PIGMENTED,
SELP-CURING, FOR STEEL SURFACES

1. SCCPE

1.1 7This specification covers a resdy-to-mix, 2-compopent, self-
euring, inorganic zine rich primer for use on steel surflaces,

2. AFPPLICABLE DOGUMENTS

2.1 The following docurcents, of the 1ssue in effect on date of
irvitation for bids or request for proposal form a part of this
specification to the extent specified herein,
SPECIF ICATIONS
Federa}
QQ-S-698 Steel, Sheet and Strip, Lov-Carbon
’) TT-E-781 Ethylene Gycol Monoethyl Ether, Technical
N TT-P-143 Paint, Varnish, lacguer, and Related
... Katerials; Packaging, Packing, and
Marking Of
TT-P-460 Pigment, Zinc-Dust (Metallie-Zinc~
Powder) Dry
TT-S-735 Standard Test Fluilds; Hydrocarbon
UC-T-106 Tape, Pressure-Sensitive Adhesive,
Masking, Paper
Military '
JAN~-H-792 Humidity Cabinet, Operation Of |
MIL-4-7091 Alcohol, Ethyl, Spscially Denatured,
Aircraft
MIL.1-7808 Lubricating 011, Aircraft Turbine
Engine, Synthetic tase
STANDARDS
Fed, Test Mathod Paint, Varnish, lacjuar, &and lelated
Std Yo, 141 ‘aterials; Mothods of Inspection,
} Sampling, and Testing
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MIL-P-38330(12ar)

Fed, 3td. ho. Colors
535
MIL-STD-129 Marking For Shipmernt Ani 3torage

(Coples of specifications, staniards, drawings, and publications
required by suppliers in cornection with specific procursment
functions should be obtalned froz the procuring activity or as
directed by the contracting officer.)

3. REQUIRZMANTS

3.1 Cozoonentg. The !norganic zinc rich primer shall be a ready-to-
cix, 2-component material. The 2-cozponent material shall be furnishked
in sejarate coxpanion containers; the dry zinc dust shall be in

1 container and the 1iquid inorganic vehicle in the other contatner,
The container size, where specified, shall refer to the liquid vehicle
contalner which shall hold enough of the vehicle to provide the
specified volume of the mi:od primer. For exazple, a l-gallon
container shall be of the standard 1-gsllon size snd shall ccntaln an

slequate axount of 1iguid vehicle to provide a minimm of 231 cubic
irckes of tte zixed prirer.

3.2 Materisls,

The manufacturer is given latitude in the selection
of

rav materials and iTocesses of manufacture but shall be restricted
by the requiremants of this specification. The materials used shall
of high guality ard entirely suitatle for the purpcse intended.

3.2.1 Tox!s rroducta and formulaticns. The material shsll huve no
alverse elfect on the health of psrsonrnel wvhen used acco-ding to

frovided Instrustions and for its internded jurpcse. Questlens
rertinent to this effezt shall be referred by the wocuring activity
tc the aj;roprisce cdejartzent medical service who will sct as arn
aivisor to tre procuring agercy.

& Zirc Aust rifment, The zinc Aust rigment shall conforz to the
ulrezests of TT-P—60, type IT,

<.3 Lliguid vericle. When the 1iquid incrganic vehicle jportion of
te

Tizer cannot be thinned with vater, organic solvents as specified
erein shall te used as a diluent,

-t

3.¢.2.1 Thir:er, Denatured ethyl alcoksl conf rzicg
#thrlene glyccl zoneethyl ether (Cellesolve) conforz?

cnall e used as vsjulred for thirnisz <he primer.

SRVED RN
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1 IL-R-38336(UCAF)

3.2,3.1.1 Teratured ethyl alcohol. Dvnutured ethyl alcoliol shall te
vced only when applying the organic sclvent dilutable primer to
structures located in outside environments, The apprlication procedure
is necessary tecause of the potential fire hazard creuted ty the low
flaah point of ethyl alcohol,

3.2.3.1.2 Ethvlere plycol monoethyl ether (Cellosslve), Ethylene
flycol monoethyl ether shall te used when applying orgenic solvent
dilutable prircers withirn enclosed areas such as missile silos., The
higher flash point of ethylene glycol monoethyl ethar decreases fire
hazards,

3.3 Snuntitative rejuirerents., The prizer shall rcet the ~uartitative
requirenents specified in table I.

TaBLE T. Quantitetive Fecuirements of Prirer

Characteristic Minimum Reguirements

welght, of vekicle 3R
Zinc content, percent by weipht, total

Nonvatile (solids) content, percent by l
zinc solids of zinc dust pigmented l

primer 80
Flash point, °F, of ethyl alcohsl

éiluted primer 65 i
Flash point, °F, of ethylene glycol |

conoethyl ether diluted primers 1< |
welght per gallon 1o pounds 18

J
3.4 QJualitative requirements ‘

3.4.1 Mix'ng., when tested as specified in 4.6.4, the zinc dust
pigrent skall be easily mixed, by hand, irto the inorganic vehicle to
form a smooth, honogeneous material free from luops or other objection-
abtle charactsristics.

3.4.2 Odor. when lested es specified ir 4.6.1, tke odor of *lLe vet
. pricer and the Zry f{lz shall not be obnoxious, v

) 3.4.3 Coarse rarticles and skins. W“her tested ir accordance with 4.€.1,

the rercertage of coarse particles and skins retsined on the s’eve stall
not exceed by core than 0,5 percert tre total amount of residue retsined
? vhen the dry zin: tigzent ¢s subjected to the sleve %eat.

l G - 120
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MIL-F-38336(USAF)

3., Frizer stability. Waen tested after standing undisturbed for
g hours es spwoified in 4.6.5, the primer shall not have aged or
settled to the extent that it cannot be casily redisparsed into a
sitooth, homogeneous mixture by hand mixing.

5 Mi{geibility with thinner, When tested in accordance with
.1, primers requiring dilution with organic solvents shall be
ratible with deratured ethyl alcohol conforaing to MIL-A-6091 and
th ethylene glycol monoethyl ether conforming to TT-E-781 in ratios
+

o one part of thinner to one part of mixed primer by volure,

3.4.6 Storege stability. At the time of submission of bid, the
manufacturer shall certify that after 1 yesr's storage at a texperature

of 90° ¢ 10° F, the primer shall weet all the requirexzents of this
specificaticn,

3.5 Coating

3.5.1 Film vropertieg. The coating shall be at least 3.5 ¢ 0.5 mils
in dry film thickress and shall be smooth, even snd free of runs, sars,
streaks or other igperfections,

2.5.2 Arrplication rethods. The primer shall be applied by spraying

or brushing over solvent cleaned, phospheric acid treated or sand
blasted steel.

3.5.2,1 2ry surfaces. When tested in accordarce with 4.6.6, the
coating shall be applied without "mud-cracking" or loss of adhesion.

3.5.2.2 wet surfaces. When tested 4n accordance with 4.6.6, the
coating shall cure on wet steel surfaces and on surfaces located in
esvironnents of 90° F and 95 percent relstive humidity.

3.5.3 Drxing tirce

[N VY]

scordance with 4.€.7, shell dry dust free ir not core than 30 minutes
nd £2233 dry througt in not more than 4 hours,

fhe €3 AN

3.1 Drv surfaceg. 4 file of the prizer, prepsred and tested in
3.5.2.2 ret surfeces. 4 film of the prizer, rrerared and tested in

aztoriznce with 4.6.7, shail cure cust free in nol mecre than 1 hour
and cure through ir rot —ore than 6 hours,

2

-

o oan
.
‘ry -
.

exitility, »ten tested in az:zc-dance with 468, a8 11k of
» shall show no cracking er loss cf ediesicon In the btend arcu,

- .

icn. 'wrmern *ested in escc-fance with 4.€.6, coatlrgs of
rizer shall skhow no 1ifting, fliskinp or othor Jirre of Jumage,
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3.5.6 Fluid resistance properties

3.5.6.1 ater resiscunce. When tested as spscified in £4.6.10.1, the
prirer shall show no wrinkling, tlisterirz, lcas of alhesion or oiner
visible cdefects,

3.5.6.2 Eydrocarbon recsistirce. When tested as specified in £.6.1C.2,
a f1lm of the prirer shall show no wrinkling, blistering, loss of
adhesion or other visible dafects,

2.5.0.3 Syntlotie fluid resistance. When tosted as specified in
4.6.1C.3, a fiim of the prizer shall show no wrinkling, tlisterirg,
loss of adhesion or other defects.

3.5.7 seathering rropertles

3.5.7.1 zccelerated weathering. When tested as s;=cified in 4.6.11,
the primer shall not be adversely affected by 30 days accelerated
weathering,

3.5.7.2 weather exposure. At the tize of submlzsion of bid, the
manufacturer shall certify that a single ccat of the priczer, 3.5 ¢
C.5 mils in dry {1lm thickness, shall provide adeguste protection for
stesl surfaces for a rminimum ¢f 2 years without loss of edhasion,
tlistering or rust pitting when exposed in the vicinity of cosstal,
salt water atmospheres.

3.5.8 Fu-i2ity resistance. %“hen tested in accordance with 4.6.12,
a ccatling of the primer shall show no blistering, wrinkling, or loss
of acdhesion,

3.5.9 3Salt spray resistance. when tested in sccerdance with 4.6,13,
a coating of the priczer shall show no tlistering, wrinkling, or loss
of adhesion. There shall te no general surfsace corrosion, pitting,
or other visual evidence of pavel corrosion,.

3.5.10 Inhibitive progerties. “Len lested in accordance with 4.6.14,
a pri-er coated parel slall 4nhibit the spread of corrosion teyond a
zaxizuz of 1/3< inch on eith.r side of the score lire (a ictal width
of 1/1& inch).

sozting vrore-ties, when tested in a:z
e priver shall provide a suitavle tase for ¢
er of 1’ke za‘erisl,

corlance with 4.6.13,
opcoating with additinnel

2.5.12 -3t reetztance., When tested in accordance with 4.6.16, the
>

2./

~ +*
- .
F7iEer 2lall not bLe adverselr affected ty a 24-tour bake at 700 7,
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3.5.13 Color. The preferred color of the cured pricer is the
chieracteristic metallic color of the zinc pigment which apjroximates
color Yo. 36231 of Fuderal Standard No, 595. However, other colors
resulting from the use of additicnal inhibitive pigments such as

red lead £nd zinc chrorate shall not te cause for rojectlion provided
the yrirer meets all other re uirizents of this specification,

3.6 Wwerkmunshin, The ingredient materlials shall be intirately
acsemtled &nd processed as required in accerdsnce with the best
practice fer the ranufacture of a hifh quality priwer.

Lo QUALTTY ASS"RANCE PROVISIONS

4.1 Resivnsibility for dnspectilon. Urless othervise specified in
tte coniract or purchase order, the supplier Is responsible for the
erformence of all Inspectlon requirerments as specified herain.
Ixcept as otherwise specified, the supplier rmay utilice his own
fscilities or any commercial laboratory acceptable to the Goverrnrment.
The Government reserves the right to perfeorm any of the insyectiors
set forth in the specification where such inspections are decmed
necessary to assire supplies and services conform to prescribed

recuirercants,

4.2 Cleassification of testg. The inspection and testing of the
{rorganic vekicle, zinc dust pigoented pricer, shall be classified
as guality conforrance tests.

4.3 3s-vlirg. Sanpling, inspection, and test!
ic sccordsnce with tke provisicns of Federel Te
Koo 1/, method 1031, and ag specified hereln,

ng sball be conducted
st Method Standard

L4 Test renels

4.4.1 Material, Test parels ghall be prepared frow sheet steel
co L 2, cold~-rolied, and may te of any convenlent
stze an? thickress subject to the follewing licitaticns:

g. Unless otherwlse specified, psnels stkall be at least
L 'nches wide by 6 inches leng.

b. Pazels for the flexibility tests shall bhe 2< 2 2 zils

c. Othor test panels shall e not less tkan 30 nor more than

~.dec Sioface rropsration

€lected frox
3 witl steol

Ny
“a

1 S-ivent-pleerved varels, Teat tarels shall te s
s egl free from rust. The vartels shyll be scowre
<

eshed In colvent (acetore, m~thyl ethyl kaotone, toluene, or 0
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+richloroethylene) and then rinsed in clean solvent. After the
ranels have air-drled, they chall be wiped clean with a solvent-
aa_peAed, clean, Aint—A,ee cloth,

4.4.2.2 Fhosrhoric-acid-cleaned panels, The test panels selacted
atall be free {rom other than 1light rusting. They shall be scoured
wilh stesl wcol to romove rust or other achering contnmination,
weshed in solvent as 1In 4.4.2.1, rinsed in cleun solvent, and air-
Jrled. The panels shall then be { cated as followss

a. Immerse for 2 hours in &n acld cleaner ¢f the follewing
comjesition matntained at a tempsrature of 74° * 2° F:

3150 ml of water

650 ml of technical grade, 85 percent phosphoric acid
3.8 gramrs of dietnyl 1, 3, thiourea

1.4 grams of alkyl aryl sulforate wetti-.g agent,

b. RAirse in water and irmerse for 15 mirutes in the following
dictromste solution maintained at a temperature of 75° * 2° F:

3785 m1 of water
114 grarms of potnssium dichromate

¢. ~Force dry the panels at a tecperature of 190° to 21<° F,

4obh.2.3 Sand-blasted panels. The panels shall be wasshed 1n solvent
a8 specified in 4.4.2.1, rinsed in clesn solvent, and Iried, The
ertire panel ahall be blasted using any suitable eguiprent and
blasting material, The blasting msterisl shall bte free {reom oil,
grease, dirt, water, or other contaminants that world impsir the
costability of the ranel surface., The panels shall be blast cleaned
to a white metal, After blesting, the panels sksll be clcuned ty
using clean, dry compressed air or a vacuum.

4.4.3 Adrriication methods

-4.3.1 Drv surfaceas., after preparation specified in 4.4.2, the
ranels shall be kept clean and free from fingerprints, rust, etc.
arplication of the primer shall be accomplished within a maxinum of
1 hour after clear‘ng, or the cleaned panels may te stored in clearc
toluene or a desicestor for not more than 7< hours prior to coating,
“he prizer shell te theroughly mixed and thinned in accordance with
the manufacturer's instructions. Unleas specified & sirgle coat of
the orizer chall be aprlied by spray or brush using & wvet cross-cost,
te & dry f!1o thickness as specified ip 3.5.1. The parel shall be in
& rosrly vertical position during spraxing and for at Zeast 2 winutea

AR AAN
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CIL-F-37236(UAF)

s7ter comiletion of spraying. Fanels that are to be uzed for salt -

anel iz a fuctor shall be coated on both sides and,

in altit iun,

4
sirey th‘i{ty, or other tests where corrosfon or rusting of the
i
-

crall be &i;-oated around the edres to a distance of approximntoly

..1-.

1’8 irch,

he coated panels shall be air dried for a minimua of

—

-

2 hours &nd not wore then 4 hours prior to testing (see 4.6).

vy * O v €

3.2 let sur-faces. The panels shall be prepared and coated as
it1ed in 4. 4 3 1 except the panel surfaces shall bte wet prior
rtmer application., The test panels shall be dipped in tap water,
oved, Pnd with a damp fine-pore cellulose sponge smoothed to a

t, even coast of water. The punsls shall then be imrcdiately
vy or trush coated with the primer and placed in & humidity cabinet
t 9C° F and 95 percent relative hum®dity. Test panels shsall cure

t free in 1 hour amd cure through in not more than 6 hours. After
ng, the punels shall be removed from the hunidity cabinet and
ed

as specified in 4.6,

f-;

5 Test conditions. Unless otherwise syvcified, all testing,
niitioning, curing, etc., shall be conducted under standard laboratery
rittions of 75° + 2° F and 50 * 5 percent relative humidity,

Test methods

6

6.1 The tests of this specification sball be conducted in accordance

<4 the applicatle methods of Fedsral Test lethod Standard Ne. 141,
ltcted i table 1T, ard other methods as des:-ribed 1in 4.6.2 through

N A Nl

TARLE II. Test Methods

Requirements Fed. Std. No. 141

P Reference Method No.
soovolatile (solids) contert Table I LOLYL or 4042
“lash pcint Table I 4291

) (o 3.4.2 4401
lcarse particles and skins 3.4.3 091
Miszivility 3.4.5 4201
welsht rer galion Table I 4184
Coler 3.5.12 1/ 4250

1/ Sevistisn frez color No. 36231 of Tederal ~tandard lo. 535 shall nct
te cavse for ra2jection,

6,2 Z're Sust rigment. The dry zinc dust pipzent cha'll e tested
bl reguirerents of TT-F-.1060.
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L.6.3 Zinc content, The percentage of zinc dust in the dry film
3111 be determined as follows: Using one unojoned unit of jriner
\cne container of 1iguid vehicle and tho companion container of

gry cinc dust) accurately determine the total welght of each
component by conparing the weight of the full containers tc that of
ilentieal, euxply, clean containers. Dotermine the nonvolatile
contunt of the liquid vehicle according to the method 1isted in
table II, Calculate the porcent of zinc dust in the dry film as
fcllows:

A x 100

Tl E

Weight of zinc dust

Percentage of nonvolatile in the vehicle
Welght of vehicle

Fercentage of zinc in the dry film.

N oW onon

OO

4.6.4 Mixing., A l—quart sample of the primer shall be nixed
sccording to the manufactwrer's instructions. The material shall be
triskly stirred, by hand, during the mixing. The complete mixing
zhall be accomplishied In not wore than 5 minutes. 4&fter the mixture
appears honogereous or at the end of the 5-minute period, whichever
cacurs first, the materisl shall bte sllowsd to stand for 1 minuts,
It shall then be poured slowly into anotlier centainer. The primer
suall be observed during pouring and the residue rexaining in the
nixirg container observed for any evidence of luzps or pigment that
has not been wetted by the liquid vehicle,

4.6.5 Prizer stability. A l—quart container shall be filled to
vithin approxizately 1/< inch from the top with well-mixed primer,
The container shall bts scaled and stored at 75° ¢ 2° F wmdisturbed
for 6 houras. At the end of this perilod, the ccrntainer shall be
orened and the primer handweixoed for not more than 3 minutes. There
shall be no evidence of undtfspersed lurps of pigment remaining after
cozpletion of the stirring. (Small amount of pigment clinging to
the stirrer shall not be cause for rejection.)

4.6.6 Costing, TFarels shall be jrepared, cleaned, ard coated in
accordance with 4.4.1, 4.4.2 and 4.4.3 respectively. The ccated
t4nels ghall te exa*l"e‘ for conformance with 3,5.1.

<.£.7 Dryine time, The drying time of the primer shall be deturmined
i accordance with method 4061 of Tederal Test Method 3taniard No. 141
vyt trat the jprirzer stall be sprJ\eﬁ on & solvent-clrared sticel

Q*f“-, as gyeoifia2 dn 4.2l to 8 Jdry “ilm thicxness ac s;ec!ilield 4n
1o Tre dryins t4geo <ball te ir u*‘*“’\nce with 3.%.5.

G- 120
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MIL-P-38336(USAF)

4.6.8 Flexitility. Solvent-cleaned panels coated with primer as

specified in 4.4.3 and cured as applicable shall be bent 180 degrees \
over & 1l-inch mandrel in accordance with method 6221 of Federal Test

Fethod Standard No. 141. Similar panels shall be conditioned for

1 hour at 0° F and while sti1l at that temperature tent around a

4~inch diameler cundrel. The panels shall be visually examined

limediately for evilence of failure, and then after conditioning to

room temperature shull be re-examined to determine compliance with

3'5'4.

4.6.9 Adhesion tests of primer coated panelg

4.6.9.1 lnexposed ard expcsed to agusous rudia, Test panels cleaned
by each of the thros methods in 4.4.2 shkall be couted with the primer
ard cured as specified in 4.4.3. Two purallel scratches down to
cetal, using a stylus, skall be r:de 1 inch apart, 4 l-inch wide
strip of masking tape conforming to UtU-T-106 shall be applied,
adhesive side down, across the scratches. The tape shall be pressed
down using two passes of a 4-1/2 pound rubber—covered roller approxi=
mately 3-1/2 inches in diarneter by 1-3/4 inches in width, the surface
of which has a durometer hardness valus within the range of 70 to 80,
The roller shall be moved at the rate of approximately 1 inch por
second, The tape shall be removed in onec abrupt motion with the pull
exerted at apprax’mately a 90-degree sngle to the panel, and the panel
exanined for removal of primer from the metal, Stripping of the tape
stall be accomplished immediately after application. %

4.€.9.2 Ixnosed to noracusous media. Tests shall be in accordance
with ze*hod 6303 of Fedurai Test Mathod Standard Mo. 141.

4.€.,1C Fluld resistance propertieg. Test panels prepared, coated
and cured as specified in 4.4 shall be half irmersed in tkhe flulds
(see 3.5.€) and tested in amccordance with method 6011 of Federal Test
Yethod Standard No, 141, 3Zesistance properties shall conform to the
requiremenis of 3.5.6.

4,6.10,1 Water resistance. Irzersion in distilled water shall be

14 days at 75° F. Twenty-four hours after reroval from water, the

lrmersed partion of the £i1m shall be equal in hardness and adhesion
N to the unimzersed portion as determined ir 4.6.9.1.

) 4.6.10,2 Fdrocarbon resistance., Immersioa ia fiuld conforzing to

\ T7-5=-735, type Iil, shall be 24 hows at 75° F, Tventy-four hours
. after removal, t .e lzmersed portion of “he fiiz shall be equal in

) tardness and color to the unimmersed poriion ss letermired 1= 4.€.3.2.
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c..C 3 Jrutioetic fluid reaistrnce. Irmersion in fluid conforming

13 X A—L—TSCh ”lull be 168 T hours at 60° =, Twenty-four hours aftoer
re¢ oval, the Imacrsed portion of the film shall te ejqual 4rn lurdness

+

and color to ihc uninmersed portion us determined in £.4.9.4,

P oA

oo nted weatlerine., Tost rarels pre;arod cleaned and
azted with prtaer, as suecifzpd in 4.4, sball be subjeetsl to

I howrs (\,\4Jre to accelerated westhering in accorunce with
method 15« cof Federal Test MNetho? Stanlard No. 141, following this
expooure, the panels shall be inspected Tor loss of flexii!lity,

tlistering, lass of either intercont or reotal ulhesiorn, or any other

spparent defuects,  (Slight whitern®ng of the film shell b disreparded.)

4 4.6.12 thur 5;31_5251533595. Farels prepuared by eaca of the three

clearing reliods specified in 4.4.2 shall be coated with primer and

cured as specified in 4.4.3. The parcls shall be exrosed in a

huuiﬂity cabiret conforaing to Jal-3-73¢ and operated st 1<0¢ 2 2° F

an? 106 percent hunidity., The primer shall Ye exposed for 30 days.
co

alter exposure the panels shall te exarined for confercance to 3.5.8.

»!..-

==1% svray, ranels zhall te prepared, clesrned, coated with

3
irirer and cured es specified in 4.4. They shall then be exposed in :
accordance with method 6C61 of rederal Test Method Staniard lo. 141
except that they shall not be scored., ixposure tize shall be 30 Zdays,

4.6.14 Inhititive ororerties, Fanels shall be prepared, cle=ned,

) coanted, cured and exposed as specified in 4.6.13 except that they
shall be zcored and the tize of exposure s! “.ail le 30 Zays. After the

exposure rerinsd, the panels shall te reroved, vashed In water without
scrubLng, akiowej to dry, and exarined for corlormance to 3.5.1C.

4.€.15 Tovceating prorertles. & solvent cleared ranel shall Ye cosnted
and cured ir accordarce with 4.4 after curing the parel shell le
conateld with an zdditicnal 1.0 = 1 Jry film thickress of the

! rrifer. Tne a2ditiocnal coat of fter shall also be curel as

: specified in 4.4. The janel spal er. te ‘ested in sccorduance with
~.6.9.1 and insrected for adtesic e secH>® coat to the initisl
coat of prirer.

borcr ) oe
o
w
¢!

. L.6.1€6 leut - «iztance. Farels clc-re? with solvent, cozted with
! trirer, and cured as gpocifiad 4n 4.4 crhall te ei;osed in an cven to
N ] & &
) 8 terjerature of 75C° = 5¢ T Zor & naurc. The panels ehall thern te
rerovel and coenditioned to rcom ter:erzture. The foating shall be
\ tested for ulivi.rse efflects ty the “lexiZ lity test, 4.2.8, und the
: anddity teat, L. le, Terlormarce ol e oven-exzased coating shail
! te ¢zmal to or o otler tran the uneu, o3 cozting,
}
\
~
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4.6.17 Toxicolorical Puats and formulatinrs. The supplicr zhell
furnish the toxicolorical Jata and formulutions recuired to evuluatle !
the safety of the muterial for the proposed use. }

L.6,18 laciarine, oacking and marking. lreparation for delivery
shall be examined for conformance with section 5. ]

5. rATARATION FOR DMLIVERY

: The prirer shall be packaged accerding to the requU
ths of TT-P- 143 The dry zinc dust and the liquid vekicle shall
be packaged In separate contalners. Quantities in each of the
contuiners shall be such thet the entire cortents of one container
shall be cixed with the entire contents of the comparion container to
provide the correctly proportioned mixed primer. (For liguid vehicle
cortainers larger than 5 gallons the appropriate amount of zinc dust
nay Ye rackaged in two or more conlainers. In addition, the companion
contairers of dry zinc dust and liquic vehicle, for units up to and
including l-gallon size, shall be packed together in the same packa

One tairer of 1fguid vehicle and the companion container of d
zinc dust shr rideTed _8s one it Uof

> level C, Fackuging shail te in accordance with the manufacturdg's
conercial practice,

R — )

211 e level 4, T or C s specified (see 6.2).
! N Level a, The primer shall te packed In overseas type shippl
countairers gEgggjingpiu_ihe—p*«u*~ements~o£ -P.lAB-

MY level B, The pricer stall be. ;mckeu,in_jg§§gfff‘~\‘> ype shipping
contairers according to the reguirements of TT-F-

b3 Level C. The ;rimer shall te packed in & manner to 1nsure
carrier accertance and safe Jelivery at destination. Contairers shall
te in accorjance with Uniform Freigtt Claasification 2ules or

eimlztions of other carriers arriicatle to the rmoade of transportation.

——— s s 1

" e — ———

BB zrkinzg. Interior and exterior contairers shall te tmrked—im
ecccerdance with the requirements of MIL-3TN.1<S, In a? ition,
individeal containers shall be merke?, efther ty stencil or Jurelly
a*tazted labels, with mixing, ihinnirg, applicetion, and curing
ivstrustions, as arplicatle. ‘ach ey zinc Just container stall tesr
tre following Inf-roaticon:

b'-s~ —
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CATHER SIATT G IROQGALIC, 2IIC DUST PIGKURTLD, SELF-CUAING,
FOR Siial li. ACeS

Specification '1L-r-38336(USAr)

Mix entire cortents of this container
with *_(azount) of Cformula lo. *
1iguid vehicle,

*Propriate cata,

.

Foaoant-donu—r—rridnpg, Each contuiner of liquid vehicle
sha1l te ”HT!EA with the following gprecautionary carking;

DO LOT STORE AT Te'FoRATURES ABOVE 100° 7,

év1/~ Lateling, Lsateling shall be required in accordance with the
reguirements of appro:riate Federal Statutes and Regulations, e.g.,
federal HazarJdous Substance labeling Act, ete., or as prescrited by
the precessing agency upon advice and recommendations of the

=tmentel medical services.

6, 1.0TES

6.1 TIntended vse. The incrganic z'nc rich pri:er cover=d by this

specificatior is for use on surfaces of steel structures that receive
severe etyﬂS‘"e to adverse weather, concdensing zoisture, corrosive
atmosphleres and marine environments. The p*iner mey be srplied
urdder conditicns of high hunility and cordensing mcisture.

,

£,2 Crierins data, Precurement docuzents shoulld specifly:

a. Title, nurzter and date of this sprecification.

b. Thet the w.it of purchase and sale be the 1. S, gallon of
<31 cutic irches of mixed primer at 77°¢ 7

c. 4dprlicable levels of packaging and packirg (see 5.1 and 5.<).

d. Required type and size of container.
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL OMB Approval

No. 22 R25S

INSTRUCTIONS: The purpose of this form is to solicit beneficial comments which will help achieve procure-
meat of suitehle products st reasunable cost and minimum delay, or will otherwise enhance use of the document.
DoD ¢ 'ntractors, govemment activities, or manufecturers/ vendors who are prospective suppliers of the product
are 1nvited to submit comments to the government, Fold on lines on reverse side, staple in comer, and sead to
preparing activity. Comments submitted on this form do not constitute or imply authorization to waive any
portion of the referenced docurient(s) or to amend contractual requirements. Attach any pertinent data which
may be of use in improving this document. If there are additional papers, attach to form and place both 1n an
cnvelope addressed to prepanng activity.

OOLUMENT IDENTIFIER A%D TITLE

NAME OF ORGANIZATION AND ADDORESS CONTRACT NUMBER

MATERIAL PROCURED UNDER A

C ] OIRECT GOVERNMENT CONTRACT (] SUBCONTRACT

. MAS ANY PART OF THE DOCUMENT CREATED PROBILEMS OR REQUIRED INTERPRETATIONIN PROCUREMENT
UsE”®

A. GIVE PARAGRAPH NUMBER AND WORDING

B. RECOMMENZATIONS FOR CORRECTING THE DEFICIENCIES

U —

1. COMMENTS ON ANV DDOCUMEINT REQUIREMENT CONSIDERED TOO RIGIOD

3 1S THE DOCUMENT RESTAIZTIVEY
. —

' YES : NG T Yo, in wha! way?)

& REMARKS

N SLBW “TED BY (Printe? or ypeld rame and a’f-eve « Optional TELEPHONE %2
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MILITARY SPFCIFICATION
PAUST COATING SYSTEMS, STHFL SHIP TANK,

FUEL AND SALT WATER BALLAST

1. SCOPE. -

1.1 Scope. - This specification covers paint coating systems for use on all steel shiptward tanks used
for fuel and salt water ballast.

1.2 Classification. - Coating systems shall be of the following types and classes, as specified (see 6 1
and 6. 2): . — -

Type 1 - New and complete application.
Type Il - Maintenance.

T2t Types | and 11 57311 be furrished 1n the following classes. as specified (see 6.1 and 6.2):
Pt
-7 Class 1 - Fpoxy.
Class 2 - Coal tar - Fpoxy eet-required fow IualiZn Torisanksl.
Class 3 - Silicate, phosphate or sillcone zinc. ’
Class 4 - Urethane. /

2. APPLITARLE DOCUMENTS
2.1 The following documents, of the tssue in effect on date of invitations for bids, form a part of this
specification to the extent specified herein:

SPECIFICATIONS

FEDFRAL
TT-N-95 - Naphtha, Aliphatic.
TT-P-143 - Paint, Varnish, Lacquer and Related Materials; Packaging, Packing, and
Marking of.
TT-T-948 - Toluene; Technical.
TT-X-916 - Xylene (For Use in Organic Coatings).
VV-B-231 - Benzene (Benzol) Technical.

MILITARY
MIL-G-5572 - Gasoline, Aviation: Grades 8087, 91.96, 100 130, 115 '14S.
MIL-J-5624 - Jet Fuel, Grades JP-3, JP-4, JP-S.
MIL-L-18389 - Lacquer, Vinylidene Resln, Water And Fuel Resistant, White And Orange,
Formula No. 113./54.
M]L-L-19868 - Labels, Paper, Pressure Sensitive Adhesive (For Harardous Industrial Chemi-
cals And Materials).

STANDARDS

FEDERAL
FED-STD-141 - Paint, Varnish, Lacquer and Related Materials, Methawds of Inspection,
Sampling and Testing.

(Coptes of specifications, standards, drawings, and publica... ., ioguired by conioators In conncction
with specific procurement functions should be obtained {rom the procuring activity or as directed by the con-
tracting offtcer.)

2.2 Ocher publications. - The ‘ollowing documents form s part of this specilication to the cxtent spect-
fied hereln. Unless otherwise :1d: ated. the 1ssue in elfect on date of invitation for bids shall apply.

L]
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AMERICAN SOCIETY FOR TESTING MATERIALS
D130-56 - Method of Test For Copper Strip Corrosion By Petroleum Pinducts.
D156-53T - Method of Test For Sayboli Color of Petroleum Products (Saybuli Chiurmmeter
Method).
D381-61T - Method of Test For Existent Gum In Fuels By Jet Fvaporation.
------- . - Petroleum Products and Lubricants - D2, Vol. 1, 37th Fdition, Oct. 1960.

(Apphication for copies should be addressed to the American Society for Testing Materials, 1916 Race
Street, Philadclphia 3, Pennsylvania.)

3. RFQUIREMENTS

3.1 Quahfication. - The coating system furnished under this specification shall be a product which has
been tested, and passed the qualification tests specified herein, and has been histed on or approved for listing
on the applicable qualified products list.

.T Materials. - The coating system shall be composed of the following vehicles for each class, pig-
ente- [ormulated, and manufactured to produce a uniform, high quality nroduct capable of mecting all the
requt. ments of this specification.

.2.1 Class 1, epoxy.~ Class 1, epoxy coating system shall be ccmposed principally of an epoxy resin

converted with amines or other suitable materials (see 6.1).

3.2.2 Class 2, cnal tar-epoxy. - Class 2 ccal tar-eposy coatings shal} be compesed principally of a re-
fined ccal tar-coa) tar pitch and a minimum of 17 percent (ty weight of coating) of an epoxy resin converted
with amines or other suitable materials (see 6. 1).

3.2.3 Class 3, silicate, phosphate or silicone zinc. - Class 3 zinc coating cystem shail be composed

principally of an inergamic silicate, phosphate or silicone with zing, which may be buth {ree and combined.
(see 6.1).

3.2.4 Class 4, urcthane. - Class 4 urcthane coating system shall be composed principally of a
polyurethane resin converted with amine or (ther suitable material (see 6.1).

3.3 Coler.~ Class 1and class 4 coating system shall be composed of ccate having 3 <5 degree direc-
tional refle stance of not less than 30 with excuption of the prime coat. Succeeding coats shall be of contrast-
ing color. and the top or finish coat <hall be white or a very light pastel suade. The color of class 2 and 3
coating systen's shail be characterisuc of the ingredients and untform, wt to lot.

3.4 Description. - The coaling system shall be »¢pt to the minimum number of ccxts compatible with
supertor perlormance. In no case shall more than four coals be required ‘Where contings are compasyd of
componen:s 1o be mived at the ime of apphcation. the minimum propartisas [or any component shall be at
least S percent by velume of the total.

3.5 Putlife. - The pot life of the ceotings of the clating system, mined and ready for application, s=all
be a minimuni of four hours at 70° Fatrenneit (F. ) and B0 percent relative hamidit -vhen tested in accord-
ance with 4.3.1. 5.

3.6 Drying or curing time, - All coatings of (L2 coating system shall sequire ac more than 24 hours

between coats when applied at a temperature of 50°F. and shall be ready for service vithin 7 days alter the
application of the last coat (see 4.3.1.4).

3.7 Flash point. - Coatings shall not flash at tempera:urcs lower than 100°F when tested in accordance
with 4.3.1. 4. -

3.8 Applicatinn characteristics. - All coatings of the coating systems ahall be readily apphid ™ b
or spray using commerclally available spray equipment. The coatings shall exhibit reasunable feviiing wath-
out excessive ragging when applied at proper film thickness (recommendrd by the manufacturer). Adhesin
between ccats shall be adequate for perlormance in Service without undue restrictions concerning tin ng.
temperature or other conditions assoclated with application.

G - 134
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1.9 In.m.ersion re-istance.  The crating system, when tested inaccordance with 4 3.1.6, shall show
no i:lm failure oiher than raoderate chunge 1n appearance and a maximum {atlure of 3 percent of the total
area. Pl cie rustine, loss of adhesion, bhisters larger than 1 1€.1nch 1n diamreler or “listers that grow
apyreciabt!t nnumbers or size as the test progresses shall be considered failire. Very fine blisters or
surfaze tmperfections that may appear during tne furst 10 cycles of the test but, whese rale of growth Is
negligible or very slow shall not be counted in the percentage area of fatlure. On the recrated area, adhe-
sion of the added coating, readily discerned to te less than hall the adhesion between the criginal coats shall
be considered {ailure in addition to the above consijerations.

3.10 Service.- The coating system shall show na {{im fatlure other than moderate change {n appear-
service. & PP

ance and a maximum failure of 5 percent of the tozal area of the tank wnen tested tn acc:~2ance with 4.3.1. 7.
Pinhole rusting, loss of adhesion, and blisters larger tnan 1 1€ inch in Ziameter shall te constidered fallure.

3.11 Service use.- The coating system s-all continue to provide excell
witnout excessive touch-up for a minimum per.ad of 3 years.

L protecticn against corresion
3

3.12 Condition in container. - The cranngs of the ccating systerrs snall be usadle, stall be readily
broken up with a paddle to a ymouth umiform cz=sistency. skall not Inve ¢rease more ihan one-third in
viscosity measured in Krebs units (or alternately shall nasve noviscos:: crease which Zannot be compen-
sated {or by addition of @ maximum of 5 percer: of thinner similar 12 173t Lsed in the cralingi, Or increase
more than one-{:{th in ime of dry, nor show any ciner chyesticnable properties (or atleast six months lor
type I and one year for type IT after date of m—a=_facture.

3.13 Toxicity. - All the ceatings of tne crating syster stall be reazil
1y [N S S)
appreciadle toxicological effect on perscnnel ard srail produce ng more tmana ™:id 2

v ap;aied o a2 jamk surface with no
3 ~ €
made with the skin during mixing of the cating comporen's.

r- autis tf contact is

3.14 Identtfication characteristics. - Valies {arilentification charalleristics shall te provided by in-
dividual suppiters for character:stics as indicated oy "X antable I Tre valies shall v estatlisned for cach
coating system prior to qualification approval. The purpeose of these val. s 18 2 serve as a tasis for deter-
mining that the material being offered is essentially the same as that woicn was approves (nder qualification
testing. Subject to approval by the Bureau ¢f S-ips, allerrate means of 1sentification {for example, infra-red
specirographic examination, chemical aralysis. anz so fortn) ray be sutstituted for the character{stics in
table | provided appropriate cata is submilled £y the supplier.

Table I - ldernif.zation charac": ries values.
poo—e = - - - - — - -
Ccating
Chraracteristic ccmponent
(Note 1)
Chemical nature ‘ X
‘ Percent of principal censtituents .
(15 rercent or more of total) ' X
Percent pigment © X (Note 4)
Percent non-volatile vehicle X (Note @)
Percent volatile X
Weight per gallon ) X X
Color i X X
Viscosity . X X
Flash Point ! X X
Fineness of grind X {Note 8} X
Odor X X
Pot life X

soeeemapap - = -
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Table ! - Identification charactenistics vaiues (Cont @

' Coating | . 1 Coalag
Craracteristic i companent . ((:,:;:ﬂf‘ : Svatem
y o (Note 1) : “ L Naed
t B
| Drying or curing time i X k X ‘
Gloss and appearance | X . X
c e X (Nuite 41
Recoaatability | TOX(Ncte & | XiNoe
X (Noie &)
Adhesion ‘ XiNce ) Xihiear
. X |
Flexibility N ‘ X :
Resistance to boiling watoer i E ! l X (N 4
immersion Qdennfication $tandard) !
Resistance 1o fuel and water at 90° F. ( N UNue 4oy
{accelerated performance test) ! !
Mixing instructions “ X (Note §) .
1 .
! i
Application instructions l " X Notsr 5‘_]

Notes:
1 - Coani®g components are {ndividually packaged compone

comverter componen{ or hardener, hiquid portion, powder poriy
forth. Indicate only aprlicable characteristics. For eaxample, percerl pygiren (8 uot
applicable (0 curing solutions.

ols such L8 bTise comcnent,
an. curong sol.uion, ars so

2 - Coatings for class 1, 2. and 4 are the resin base and corvertsr a8 misex lor a;ph-

cation.  Costing for ciass 3as powder portion mixed with Liguid prruon

3 - Coating system s total system (namber 3nd tvpe of coals 8n: ar ronirL.ely dry
film thiciness as tested {or qualtfication approval). Class 3, sel cir.-5 a'~)le ccat

sdered both as a coating and ccatimg g2 pte. Other CLase §

apphications shail te con
coaling sysiems shall consist of the “powder and Hqud™ ccat [l aed v a corsng coatl.

4 - Not required for each lot. Shall be run at leagt onte every six ™—oning.
S - Reguired cnce enly. Should be furmished with request (oo ieal.

6 - For sinc dust component of class 3 systeme, repert jerce~ -¢.a:ned on
Startard No. 32 sieve.

3.15 Adhesion to aged viaviidene resin lacover ilm, type Tonlv.- The coatg a1 e’ em atall be Cor -
patible in every respect wit® the ayed lacquer fibia conforming to MIL-L-18260 and gnow no sope of adhesion.

prmpling or blistering when tested in accordance with 4.3.1.12.

3.18 Avirtion fuel compatitility  (not required for class 2V, - Coating systemn o'’ not coribe.e par
LB CF RITCTRIL Opsmation when

ticulate or chemical contamination which is detrimental to subrc—;;enx Yo

tested $8 accordance with 4.2.1.13. Part'culate contamination occure »hen solicn, color bhavien and fuel
reaction bodies are [cached from the coating whereas chemtcal contaminatier eoaiences tisell when the toel
tecomes corrodive, shows increased ex:stent gum or sulfers a loss (n v .e.ly ere bromide.

f-

3.16.1 Color. Elfect cf ccating system on color of fuel shall be nigligible when tested tnaccorda, ¢
st 4.3.1 1.2 For JP-5 (uel Saybolt colar dilference shall not exceed 2. For aviaiion gas, there s-3ll
be no perceptible difference in color, turbidity or precipitation.
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318 2 Coseosionn JPSS Lued and voaation Gas shall net become corrsosive atter CIniact wilh coating
Sy stem when tosted in acvordance with 4.3,1.13.3.

I 63 Eaistent gum Effect ol coatng system on existent gum shall De negl.gible when tested in
accontance witt 4031 1 4 The dilfcrence in existent gum {unwashed) shall not exceed 4.0 g 100 mil.
The difference in evistent gum (washed) shall not exceed 2.0 milligram (v 100 m:l

3164 Soluds (total sediment), - The effect of coating system on total sediment shall be negligidle
when teated 13 accoraance with 4.3.1.13.9. The dullerence in total sediment shall nct exceed 2.0 g Liter.

3 16,5 Brosune. - The effect of coating system on ethylene dibromide content of aviation gas shall be

4
neplua™le ahen tested 10 accordance vty 40301 13.6. The dilference 1n bromane content shall not exceed
10 pervent.
4. QUALITY ASSURANCE PROVISIONS
4.1 Unless ctherwise specified in the contract or purchase order, the supplier is responsible for the
performance of allinapection regutrements as specified herein. The government reserves the right to per-

form any of the cispections set forth an the specification where such Inspections are deemed necessary to
assure supplies and services conform to prescribed requirements.

4.2 Qualitv assurance shall be provided in accordance with method 1831 of FED-3TD-141.

4.3 Test crocedures. -

4.3, 1 Testng under this specification shall be for the purpose of:

v conformince tnspection,

.30 1 O anhicatioy testss - Qualification tests shall consist of all e
All tosts cther can i se for o mplhance wath requirements of 3.10and 3 1

steaon of tests, the sepplier shall s
corrpliinee with 302 throsugh 3.9 with 2 reguest {or the
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MIL-P-23236(SHIPS)

Test ~ A_pghnble method @
Nonvolatile vehicle
{calculated by difference) 4058
Viscosity 4281
Weighi per gallon 4184
Fineness of grind 4411
Flash point 4293
Odor 4401
Color (quality conformance inspection) 4250
Color (qualification) 425}
or
4252
Directional reflectance (green [ilter) 6121
Drying (curing) time 4061
Flexibility (conical mandrel) 6222
Application (as medified by supplier's
instruction) 2131
or
2141
Condition in container 3011
Glossl/ 101
/
1 The panel prepared for gloss shall also be visually examined for surface smoothness, (

irregularities and appearance.

4.3.1.5 Pot life.- The coatings of the coating system shall be mixed {rom the components, in accord-
ance with the suppliers instructions. in a suitable container 80 as 0 result in approximately one quart of
finished material. For routine testing, ambient conditions above 70°F. and 50 percent relative humidity
shall be satisfactory. For referee tests, 70°F. +5°F. and 80 ¢ 10 percent relative humidity shall prevail.
The time between mixing and the loss of adequate brushing and spraying properiies shall be determined.

Report up to a 48 hour period the actual temperature, humidity and the time of loss of adequate brushing
and spraying properties.

4.3.1.6 Immersion resistance.- The coating system shall be applied in accordance with the supplier's
instructions and consonant with 3. 4 s0 as to coat completely two 8 x 12 x 1 8 inch blasted hot rolied mild
steel plates. The blast pattern shall approximate 3 mils depth for coating systems of at least 5 mils thick-
ness and 1.5 mils for systems less than 5 mils thick, have completely removed all mill scale, rust and
rough edges and be similar to the average areas encountered in blasted tanks prior to coating. Unlcss
othe rwise specified 24 hours dry time shall be allowed between coats and one week at 70°F., or equivalent
between the last cou: and {irst immersion.

4.3.1.6.1 The coated panels shall be subjected to 20 cycles (or to prior failure) of the (ollowing ..ot v¢

(a) Test cycle for evaluating tank coating. - The cycle comprises lour operations carried cut in
the order specified:

(1) Salt water immersion for one week. - Immerse panels totally for one week in 3.0 pereent
salt water solution comprised of commercial table salt dissolved in distilled water. at
temperature of 80°F. ¢ 10°F.

W\
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MIL-P-23236(SHIPS)

(2) Aromatic fuel immersion for one week. - Following salt water immersion, immerse panels
totally fur une week in a 40 percent aromatic synthetie gasoline comprising s blend of 60
volumes aliphatic petroleum naphtha, coenforming to TT-N-8%, 20 volumes toluene con-
fecrming 1o TT-T-548. 15 volumes xylene conforming to TT-X-916, and § volumes benzene
conforming to VV-L-231 at a temperature of 80°F. s 10°F.

(3) Hot sca water immersion for two hours. - (This operation and the operation following s
intended to samulate conditions encountered in the use of tank cleaning and devaporizing
equipment. } Following (uel immersion, immerse pancls totally in hot synthetic sea
water for two hours at 175°F.

(4) Hot sea water spray for ten seconds. - Following the hot synthetic sea water immersion,
place each panel within a suitahle closed container and opposite a 3 16 inch spray nozzle
set at a distance of 2-1 2 feet from the panel face. At a nozzle pressure of 25 pounds per
square inch (p.s.1.), spray each panel dead center with a blast of hot synthetic sea water

(175°F) for a period of ten seconds.

NOTE: Operation (1) to (4) constitute one {1) complete test cycle. This cycle is repeated
and coating deterioration reported after cach complete cycle.

If coating is still satisfactory after 20 cycles, wipe lightly with a soft cloth and {resh water, allow 48 hours
to thoroughly dry and recoat the central upper third of one side of each panel, masking the portion {rom the
edge 1o 1 2 inchnward, with one coat of the {inish coating of the coating system (or primer and [inish coat
{f appropriate). Allow one week dry time and complete immersion test with five additional test cycles.
Inspect for compliance with 3.9.

4.3.1.7 Service test.. A coating system having met all requirements of this specification with the
exception of 3.10 and 3. 11 shall be service tested by patch or complete tank or bulkhead application (in
accordance with the sypplier's instruction and to all extent possitle to his satisfaction) on one or more suit-
able shipboard tanks for 2 minimum period of 18 months. At the end of the test period the coated arca shall

be examined for compliance with 3. 10,

4.3.1.8 Resistance to boiling water.- A pane! prepared in accordance with 4.3.1.6 shall be immersed
to 6 inches of the 12 inch length in boifing distilled water in a suitable beaker for 500 hours or to prior
fallure. The extent, nature and time of failure shall be reported.

4.3.1.9 Resjstance to fuel and water at $0°F._ A panel prepared in accordance with 4.3. 1.6 except for
\ size, approximately 2-1/2 x § inches, shall be immersed in 2 inches of 3 percent salt =olution covered by
2 inches of the synthetic fuel of 4.3.1.6 in a Mason jar closed and scaled. The jar shall be kept at 90°F ¢
S°F. by partial immersion in a water bath or other suitable means {or 240 hours. The panel shall be re-
moved and immediately examined and reported for any change in appearance, film fallure or loss of
azparent hardness and adhesion of the coating by visual observation and knifc test.

4.3.1.10 Recoatability. - Recoatability for qualification of product stall be determined by 3.9 and ;
4.3.1.6. For identification characteristics in connection with acceptance of hdnxdual lots, after 24 hours
dry time, the panel of 4.3. 1.9 shall be recoated on one side with the finish coat of the coating system. for
primer and {inish coat if appropriate) allowed 72 hours dry time and then be immersed in the same media

of 4.3.1.9 for 24 hours, examined and reported as in 4.3.1.9.

4.3.1.11 Adhesion. - A separate panel similar to the panel tested under 4.3.1.10 shall be prepared :
at the same time. Adhesion of each coat shall be tested by knife just prior to application of the next coat ;
and of the coating system just prior to the time of immersion of the 4.3. 1. 10 panel. After the immersion

L periods for the 4.3.1.10 panel, the adhesion between the immersed and the retained panel shall be compared.

4.3.1.12 Adhesion to aged vinylidene resin lacquer film, type Il only. - A panel for test shall be pre-
pared in accordance with 4.3.1.8, using five ccats of lacquer contorming to MIL-L-1832% applicd toa
minimum total dry film thickness of 6 mila. The lacquer shall be laid on in full wet conts wuh a brush,
taking care not to brush unnecessarily 30 as to minimize the Incorporation of air bubbles. Alternate color
coats shall be used. The panel shall be tested In accordance with 4.3.1.6 e~ ~ept at the end of the 20 cycle
period, the coating system under test shall be applied to one complete side of the pane) and reimmersed lor
five more cycles. After com-letinn of the test. any film failures and the adbesion of the coating system to
the lacquer shall be noted. - e 4.3.1.7 a test in a tank coated with the Jacquer system at lcast three
years old shall be included.
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MIL-P-23236(SHIPS)

, 4.3.1.12.1 For tdentaty and quality conformance inspection, procedure 4.3. 1.9 shall be uszi except
one cuat of the white lacquer shall be applied and allowed 24 hours to dry prior to applying the coating
system under test. .

e - i it g

4.3.1.13 Tests for aviation {uel compatibility. - The effect of coating system on fuel d2grzdation shall

\ be measured by comparisun of test reaults obtained on fuel in contact with the coating system with the same age
unexposed fuel. Results of tests shall be (orwarded to Code 633P, Bureau of Ships, Washington 25, D. C.

The format shown in 6. 5 is suggested lor use 1n reporting test results.

4.3.1.13. 1 Preparation of {uel samples for test. -

(a) Apply coating system to four steel rods 3/4 inch x 7-1/2 inches drilled. threaded and fitted
with a2 1.8 inch x 3 4 inch 31l thread bolt (or suspension. Allow 7 days drying time at ambient
laboratory temperature after application of last coat prior to immersion in fuel.

! (b) Prepare approximately {lve liters each of particle free aviation gas and JP-5 fuels by repeated
filtration through a type AA millipere (ilter as specitied in paragraphs 7(a) and 7(b) of Appendix
! X - ASTM Standards Committee D-2 dated October 1960 using 115 145 aviation gas conforming
{ to MIL-G-5572 and JP-5 fuel conforming ta MIL-J-5624.

{c) Wash coated test rods thoroughly with hot water at 180°F. « 10°F. for 15 to 30 minutes, drain !
and dry. Mount test rod on a 1/4 inch x 7 inches square plastic beaker cover (for 2 liter beaker), i
center drilted for mounting test rod.

{d) Into four clean 2-liter beakers, pourl000-1200 mils (ml) of particle (ree aviation gas. Into
four clean 2-liter beakers, pour 1000-1200 ml of particie {ree JP-5 fuel. Cover two beakers of
each luel with rod-mounted cover {for "exposed (uel’” samples). Cover two beakers of each fuel
with 1/4 inch © 7 inches square plastic beaker covers, plain (lor "unexposed fuel” samples).

\ Store all beakers with fuel in dark and maintain at 80° F. + 10° F. for 30 days. Swirl (uel by
1 rotating beakors at least three times daily.
1

(e) On the 31st exposure day, test “exposed™ and “"unexposed" aviation gas and JP-S fuel for color,
corrosion, existent gum, and solids, and “exposed” and "'unexposed’ aviation gas for bromine
in accordance with following test procedures.

[ 4.3.1.13.2 S’o_lgs. - Cotor for JP-5 tuel shall be determined in accordance with ASTM method D-156. N
Report difference between “exposed™ and “unexposed” fuels. Colors of “exposed’ and "unexposed™ aviation

r ga3 shall be compared visualls. Report dilference as “pass™ or “fail” in accordance with 3. [6. 1.

4.3. L. 12.3 Corrosion. - Corrosiveness of both “exposed” and “unexposed” fuels shall be determined
g in accordance with ASTM method D-130.

1.3.1.13.4 Eastent Gum. - Ewvistent gum (buth “washed' and “"unwashed™) shall be determined in
accordance with ASTM muethod D-331. Repurt differences between “exposed” and “unexposed” fuels.

1]

!

} 4.3.1.13.3 Solids (total sediment). - Solids shall be deternuned in accordance with Appendix X of
[ ASTM Standards on Petroleum Products, Commuttee D-2, 37th Edition, 1960.

' N 4.3.1.13.8 Bronune. - Bronane shall be deternuned on both the “‘exposed” and “unexposed™ fuels in

; accordance with the following procedure:

! 4.3.1.13. 6.1 Apparatus. - The apparatus used fur the decomposition of bromides by sodium in liquid
\\ ammonta shall be as depacted in fig. 1. The center neck of the 250-ml, 2-neck, round bottom flask carries
[ a tellon-sealed corrosion resistant steel stirring assembly. The side ..~ <22 L) fitted with 2 2-hole

i rubber stopper through which pass an ammonia delivery tube and a vent protected by a drying tul » cattaan
k Ing drierite. Alter charging of the [lask with liquid ammonia, the pictured rubber stopper shall e .. -

h 3 placed with a 1-hole stopper litted with a vent tube also protected by a drying tube.

P 33

. - R e 4
A Bedm BB M . e a————

The apparatus used (or {ollowing the titration of bromides shall be a continuous indicating pH meicr
such ae the Bechman Yfdel H-2 equirned with a glass electrode and a sl eor electrode (note 1). A titration
set-up shall be used, such as shown on (1. 2, which stail ve capavle of accu. oo 2.0 ., af slip-dru
quantitics of siiver nitrate.
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4 3.1.33.6.2 M2t nals ans reagents. - The following materials and reagents shall be requireg:

dry ice and acetone for cooling
Drierite

ammonia

sodium

alcohol

sodium hydroxide pellets
ammonium persullate

sodium arsenite (10%)

nitric acid, approx. 20%
silver nitrate, 0.05N.

4.3.1.13.6.3 Procedure for the analyses of gasolines. - The proccdure {or the analyses of decomposition

of bromides s-all be as follows:

(a) Coo! the flask with a dry-ice acetone slurry and introduce about 15 g of ammonia (see note 2).
Replace the rubber stopper carrying the delivery tube by the ane fitted only with a protected
vent and add a cube of freshly cut sodium having an edge dimension of about 0.5 em. Rotate
the stirrer slowly by hand to partially dissolve the metal. Add exactly 50 m} of the gasoline
under test (notes 3 and 4), remove the cooling bath, and start the stirrer. As soon as the
ammonia starts to evolve, disconnect the drying tube from the vent (note 5). Continue the
strring until the ammonia has evaporated (about 20 min for a 15-g charge). If the character-
1stic blue color of sodium in liquid ammonia should disappear during the earhicr stages of the
evaporation, add another piece of sodium.

{b) Ex:raction and work-up of extract. -

Upon evaporation of the ammonia, add 5 m} of alcohol to the mixture to decompose the
excess sodium. Next, add 30 ml of water and stir to aid extraction of the inorganic salts.
Remove the reaction f{lask (rom the stirrer, washing down the stirrer with water, and trans-
fer the contents to a separatory funnel. Separate the aqueous layer and extract the organic
layer with two additional 30-ml portions of water. Combine the three aqueous extracts, evap-
orate to about 50 ml, and cool slightly. 1f, at this point, the mixture is not clear and contains
a precipitate, filter and wash the paper with several small portions of hot water. Fvaporate
the zombined (iltrate and washings to about 50 m! and cool shightly. Add 2 g of sadium hydrox-
ice pellets followed by 2 g of ammonium persulfate. After the solids have dissolved, boil
the solution [or about 15 minutes (notes 6 and 7). Cool the solution slightly, add 10 ml of 2
107 solution of sodium arsenite, boil for 10 minutes, and then cool to room temperature.

Maxe the solution acid to phenolphthalein by adding HNO® (20°) and determine the bromides
as g:ven below (note 8).

{c

~

Titration of bromices. «

Immerse the titration electrodes into the solu'ion, start the stirrer, and sct the pN mcter
to read on the acid scale. If the pH meter shows . n apparent pH reading of greater than §. S,
add more HNOy until a reading of 0 to 1.5 is obtai ed. Next, titrate the bromides with 0. 5N
AgNO3, making a record of apparent pH versus m AgNOj added. From a plot of the data,
determine the appropriate inflection points and ca!:ulate the quantities of bromides present by

the formulae given bejow.

g Br = 0.003996B
or

g Br/gal at 60°F « 0.3023B [1 « 0.00065( - 60)),
where

B = ml 0.05N AgNOj required to titrate bromide, and

t = temperature (°F) of risolive when sampled.
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NOTES:

1. A heavy-gage silver wire atzached directly 10 the calomel jack of the pH meter may Le used. The
portion that dips {nto the 11q.1d should be cleaned by rubbing lightly with fine emery paper and rinsing with
distilled water.

2. 1t is convenlent to -3¢ a leciure bottle as the source of ammonia. From such a container, the gascous
ammonis may be {ntroduced tnto the {lagk with virtually complete condensation at rates up to 2 ¢ min. The
quantity of ammonia being added cax be follcwed by perfodic weighing of the lecture tctle.  All steps in-
velving the charging and evaporation of ammonta should be carried out in a hood.

3. Ingeneral, it may te advisable to precool the sample by placing it in a flask surrounded by dry ice

prior to introducing it into tne sadium liquid ammonia mirture. In such cases, care should Le taken to pro-
tect the sample from moistire and {rom dissolving carbon dioxide. After adding 8 precooled sampic to the

reaction mixture, the ccoling vessel may be rinsed with about 10 ml of isooctane {at room temperature) and
this rinsing may be added directly to the reaction mixture.

4. By using a slightly larger amount of ammonia (about 20 g), it has becn found that precooling is not
recessary. Under these cenditions, a $50-ml sample of gasoline (at room temperature) may be added directly
into the reaction mixture without causing excessive boiling of the ammoria, provided that the addition is as
elow as from a pipet.

S. If tndicating Drierite is used, evolution of ammonia is evidenced by & color change.

6. During this perfod {: is {m;ortant that the solution remain alialine. Since sulfuric acid is one of the
decomposition preducts of ammonium perscifate, the solution should be checked occasionally to assurc alha-
linity. This may be done using litrms paper as an external indicator or mcthyl «range as an internal indi-
cator. In the majority c! cases, the 2 g of sodium hydroxide specified will be entirely sufficient, however,
should it be found that the sciution s becoming acid, more sodium hydroxide shouid be used.

7. 1n *)me cases a reddish aoiid or 3 dark solution may form during the oxidation step. Such behavior
will not alfect the analyses.

8. At this point, the solution may contain a precipitate. This is of no consequence and usually will re-
dissclve on further acidificaiion In e next step.

-

S. PREPARATION FOR DELIVERY

5.1 Packaging, packirg and marking.- Unless otherwise specified in the contract vr order, the coating
of the contlng sysiem [or c:ass I s¥all Ge delivered in 1-gallon cans or 5-gallon pails. Classes 1, 2and 4
shall be delivered in 1 cr S-3allon amounts {n suitable unitized packaging. Coating of the coating system
shall be packaged level A or C; ;ac«ed level A, B or C, as specified (see 6.2) and marked in accordance
with TT-P-143.

8.2 Marking. - Ir aZdtiicn to any special marking specified in the conmract or arder. each container
shall bave allixed & warning label of appropriate size similar to class 1 or class 2 of MIL-L- 19868 as
appropriate or warning labels shall be lithcgraphed or stencilled with a reasonable likeness thereof. Under
“contains™ shall be inserted the 95:vents ({lash point) and other ingrodients considered toxic such as leaded
plgments contained therein. Where conflict with ICC regulation may exist on containers not overpacked,
modification of the label design to smaller size or a printed statement of the scivents with flash point and
toxice will be satisfactory.

8. NOTES
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MIL-P-23236(SHIPS)

effect of Lich humidi':, : Lght ~ariice moisture and temperature during apphcation. Many factors wnvolve
the :ctal averall cost per square it per year for tank, application, possibly the Jeast of which is the cost
ol the caztiny systems which averuge 1bout 10 percent of the total cost. The number of coats per coating
system 2-.3 rquare (ooi covcrage per gallon further complicate the equity of purchase solely on the basis
of lowest z_it per gallon. Procurcment officers therefore should fully consider such factors.

8.2 Ordering data. - Procurement documents should specify the following:

(a) Title, number, and date of this specification.

(b) Type and class req .ired (see 1.2 and 6. })

(¢} Size of container.

(d) Level of packaging and packing required (see 5.1).
(e} Special marking required (see 5.2).

6.3 With respect to products requiring qualification, awards will be made only for such praducts as have.
prior to the time set {for opening of bids, been tested and approved for inclusion fn Qualified Pr.ducts List
QPL 23236, whether or not such products have actually been so listed by that date. The attention of the
suppliers is called to this requirement, and manufacturers are urged to arrange to have the products that
they propose to offer to the Federal Government tested for qualification, in order that they may be eligible
to be awarced contracts or orders for the products ¢overed by this specification. The activity ruesponsible
for the qualified products list is the Bureau of Ships, Department of the Navy, Washington 25, D. C., and
information pertaining to qualification of products may be obtained from that activity. Application for
Qualification tests shall be made in accordance with ""Provisions Governing Qualification™ (sce 6.3.1).

€.3.1 Copies of "Provisions Governing Qualification" may be obtained upon application to Commanding
Officer, Naval Supply Depot, 5801 Tabor Avenue, Philadelphia 20, Pennsylvania.

6.4 This specification is the result of 19 years of laboratory evaluation, service test and fleet use of
suitable materials. Although the requirements appear to be quite stringent, they represcat a bare minimum
and quite possibly an insufficlent basis to obtain coatings that provide the B to 10 years protection desired.
Since long term durability data is not yet available (over 3 years performance), tank per{formance records
will be mair:ained. This data will be used for future revisions of tiris specification as necessary and may
require ree\aluation of qualified product approval granted under extisting requirements.

6.5 The following format 1s suggested for reporting test results required by 4.3.1.13.2 to 4.3.1.13.6
inclusive:

Filtered JP-5 Fuel (MIL-J-5624)

Saybolt Existent Gum

Color Corrosion Unwashed Washed Solids
(a) Exposed Fuel
{b) Unexposed Fuel
(¢) Dilference
(d) Requirements 2 (max.) None 4rg 100ml 2 mg/100m! 2 mg ‘liter

{max.) {max.) | (max. )
i Filtered 115/145 Aviation G 5 (MIL-G-5572)
Existent Gum
Color Corrosion| Unwashed Washed Solids Bromine

(a) Exvosed Fuel

(b) Unexposed Fuel

(¢} Difference

(d} Reguirements To Pass None 4 mg/100 ml. 2 mg/100 ml, 2 mg 100 ml. 10%
(max.) (max.) (max.) {max.)

Test Report No.
Name nd L~-«tion of Testing Lad.

Meol Report
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MIL-P-23236(SHIPS)

Notice. - When Government drawings, specifications, or other da’'a ar= used fuT anv purposc olher than
in connection with a definilely related Government procurement operation. the Unitid States Lovernment
thereby incurs no responsibility nor any obligation whatsoever; and the fact that the Goveramrnt mey have
formulated, furnished, or in any way supplied the said drawings, speci{ical.oan. oF diner data is nof to be
reparded by implication or otherwise as in any manner licensing the holder or any other person or corpo-
ration, or conveying any rights or permission to manufacture, use, or sell any paiented invention tiat may
in any way be related thereto.

Prenaring activity:
Navy - Ships
(Project 8030-NO3TSh)
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MIL-P-23236(SHIPS)
AMENDMENT - 4
17 December 1965

SUPERSEDING J/
AMENDMENT - 3
27 July 1965

MILITARY SPECTFICATION
PAINT COATING SYSTEMS, STEEL SHIP TANK
FUEL AND SALT WATER BALLAST

This amendment forms & part of MIL-P-23236(SHIPS), dated
28 June 1962,

Page 1, paragraph 1.2.1, Class 2: Delete and substitute:

“Class 2 - Coal tar - Epoxy (not permitted for aviation
fuel tanks)."

Page 4, Table I, Note 6, line 2: Delete "No. 32" and substitute
"No. 325v,

Page 5, paragraph 4.1: Delete and substitute:

"4.1 Responsibility for inspection. - Unless otherwise specified in
the contract or purchase order, the supplier is responsible for the
performarce of all inspection requirements as specified herein. Except
as otherwise specified, the supplier may utilize his own facilities or
any commercial laboratory acceptable to the Goverrment. The Government
reserves the right to perform any of the inspections . set forth in the
specification where such inspections are deemed necessary to assure supplies
and services conform to prescribed requirements.®

Page 5, paragraph 4.3.1.1: Delete and substitute:

"4.3.1.1 Qualification tests. - Qualification tests shall consist of
all tests specified in this specification. All tests other than those for
compliance with requirements of 3.9 (see 4.3.1.6), 3.10 and 3.11 (see 4.3.1.7)
shall be made by the supplier. After satisfactory completion of tests, the
supplier shall submit the results of the tests with actual values showing
compliance with 3.2 through 3.8 with a request for the immersion test specified
in 4.3.1.6 and with a request for the service test specified in 4.3.1.7.

J’CH)\NGES FROM PRZVIOUS ISSUE. THE OUTSIDE MARGINS OF THIS DOCWUMENT
HAVE BEEN MARKED "y TO INDICATE WHERE CHANIZS (DZLETICNS, ADDITIUNS, ETC.)
FRUM THE PREVIOUS ISSUE HAVE BEEN MADE, THIS HAS BEEN DONE AS A CONVENIENCE
ONLY AND THE GOVERNMENT ASSUMES NO LIABILITY WHATSOEVER FOR ANY INACCURACIES
IN THESE NOTATIONS., BIDDERS AND CONTRACTURS ARE CAUTIONED T0 EVALUATE THE
REQUIREMENTS OF THIS DCCU-ENT BASED ON THE ENTIRE CONTENT AS WRITTEZN
IRRESPECTIVE OF TUE MARGINAL NOTATIONS AND RELATIONSHIP TO THE LAST PREVIOUS
I1SS'IE.
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MIL-P-23236(SHIPS)
AMENDMENT '- 4

Sufficient material to apply a complete coating system over an area up to
5,000 square feet will be required. The service test will be conducted on
a Naval ship or as an alternate, consideration will be given to commercial
applications recommended by the supplier and deemed equivalent by the
Bureau of Ships. The immersion test will be conducted by the Mare Island
Division, San Francisco Bay Naval Shipyard Paint Laboratory, Vallejo,
California. The laboratory must be provided sufficient material for this
purpose. Performance after 18 months service shall be evaluated by tech-
nical personnel as designated by the Bureau of Ships."

Page 6, paragraph 4.3.1.4, Applicable method, line 1: Delete "4058n
and substitute "4053", .

Page 12, Notice: Delete.
Preparing activity:

Navy - SH
(Project 8030~ NO51Sh)

I' Page 2
of 2 pages
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QPL-23236-40
8 April 1977

QUALIFICATIONS VALIDATED SUPERSEDING
APRIL 1977 QPL-23236-39%
8 September 1%76
QUALIFIED PRODUCTS LIST ﬂ
OF

PRODUCTS QUALIFIED UNDER MILITARY SPECIFICATION

MIL-P-23236 FSC 8030

PAINT COATING SYSTEMS, STEEL SHIP TANK

FUEL AND SALT WATER BALLAST -

. This list has been prepared for use by or for the Government in the procurcment of
i products covered by the subject specification and such listing of a product is not intended i
to and does not connote indorsement of the product by the Depart-ent of Defense. All
products listed herein have been qualified under the requirements for the product as
specified in the latest effective issue of the applicable specification. This list is
sunject to change without notice:; revision or amendment of this list will be issued as
necessary., The listing of a product does not release the supplier from compliance with
the specification requirements.

THE ACTIVITY RESPONSIBLE FOR THIS QUALIFIED PRODUCTS LIST IS THE NAVAL SHIP ENGINEERING

CENTER.
i
] ! Il
TOTAL DRY
FILM TEST OR
GOVEZRNMENT MANUFACTURER'S THICKNESS QUALIFICATION MANUFACTURER'S NAME
DESIGNATION DESIGNATION (mils) REFERENCE AND ADDRESS
! Type 1
Class ] Arercoat Prirer 8 (min) BUSHIPS Ameron Protective Coatings
\ No. 81 23236-59 Div,
Amercoat Topcoat 201 N. Berry St.
No. 82 Brea, CA 92621
! Plants: 201 N. Berry St.
Brea, CA 92621
111 Colgate Ave.
i Buffalo, NY 14220
: Type I
v ) Class 1 Carboline 187 8 (min) NAVSEC Carbocline Co.
’ HFP Primer 23236-75 350 Hanley Industrial
. Carboline 187 Court
‘; HFP Finish St. Louis, MO 63144
. Plants: W Ankeney Mill R&.
: Xenia, OH 45385
o 900 Opelousa
L Lake Charles, LA 70701
: 24353 Clawiter Rd4.
&; Hayward, CA 94545
P Type 1
] Class 1 DEVRAN 215 8 (min) BUSHIPS Devoe & Raynolds Co., Inc.
: System (Tank Primer 23236-14 A Grow Chemical Subsidiary
, Formula 202A, Tank 4000 DuPont Circle
I..tin; Tezpula 2135) Louisvalle, KY 40207
! Plant: 2625 Durahart St.
Riverside, CA 92502




U 4

r

TOTAL DRY
FILM TEST OR
GOVERNMENT MANUFACTURER'S THICKNESS QUALIFICATION MANUFACTURER'S NAME
DESIGNATION DESIGKATION (mils) REFERENCE AND ADDRESS
Type I
Class 1 DEVRAN 244 HS 8 (min) NAVSEC Devoe & Raynolds Co., Inc.
23236-124 A Grow Chemical Subsidiary
4000 DuPont Circle
Louisville, KY 40207
Plant: 2625 Durahart St.
Riverside, CA 92502 -
Type 1 RUST-BAN 8 (min) NAVSEC Exxon Chemical Co. U.S.A.
Class 1 EM 6664 (HF)/ 23236-82 RUST-BAN Coatings Division
RUST~BAN P. O. Box 3272
EX 6671 (HF) Houston, TX 77001
Plant: B230 Stedman St,
Houston, TX
Type I Farbo-Coat #99 10 (min) NAVSEC Farboil Company
Class 1 System (Primer 23236-58 8200 Fischer Road
$99PR, red, Top Baltimore, MD 21222
Coat $99E, white) Plant: Same address
Type I Primastic 12 (min) NAVSEC Grow Chemical Coatings
Class 1 P~16-~57 : 23236-~104 Corp.
4000 Series Prufcoat Division
Topcoat 453 Springfield R4,
Baton Rouge, LA 70807
Plant: Same address
Type 1 Intergard Tank 8 (min) BUSHIPS Internatiocnal Paint Co.
Class 1 Coating Systenms 23236-67 (Calif) Inc.
4400/4423 Series 220 S. Lindcn Ave.
and 4400/4423/4479 S. San Francisco, CA (
(40°F) Series 94080
Plants:
220 S. Linden Ave.
S. San Francisco, CA
Morris & Elmwood Aves.
Union, NJ
3915 Louisa St.
New Orlecans, LA
Type 1 2 coat SOVAPON 8 (min) BUSHIPS Mobil Chemical Co.
Class 1 Hi Build System: 23236-42 Maintenance & Marine
(Use any two) Coatings Div.
264-F-25 (Gray)/ P. O. Box 250
264-W-12 (White), Edison, NJ 08817
264-R-101 (Red) Plants: Lincoln Hwy.
264-G~102 (Pastel Edison, NJ 08817
Green) 1004 W, 10th st,
2¢4-F-102 (Haze Azusa, CA 91702
Gray) 170 “"~vectte St,
Beaumount, TX 77701
Type 1 SOVAPON 8 (min) NAVSEC Mobil Chemical Co.
Class 1 264-W-101 White/ 23236-152 Maintenance & Marine
264-F-101 Gray Coatings Div.,
and P.O. Box 250
264-D-107 Buff/ Edison, NJ 08817
264-R-110 Red Plant: Lincoln Hwy.
Edison, NJ 08817
£ - 149




QPL~23236-40

TOTAL DRY
FILM TEST OR
GOVERNMENT MANUFACTURER'S THICKNESS QUALIFICATION MANUFACTURER'S NAME
CESIGNATION DESIGNATION (mils) REFERENCE AND ADDRLSS
Type 1 Varni-Lite 1000 8 (min) BUSHIPS Varni-Lite Corp. of
Class 1 Series 3 cote system 23236~56 Arerica
{Prime cote Orange, 3005 Copper Road
White & Tan) Santa Clara, CA 95051
Plant: Same add