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MILITARY SPECIFICATION

PRIMER COATINGS: EPOXY, HATERBORNE

This specification is approved for use by all Departments and
Agencies of the Department of Oefense.

1. SCOPE

1.1 Scope. This specification covers the requirements for waterborne,
epoxy type, corrosion fnhibfting, chemical and solvent resistant primer
coatings, formulated primarily for application by various spray techniques.
The primer shall be compatible with aliphatic polyurethane topcoats and shall
contain 340 grams per 1iter (2.84 pounds per gallon) or less of volatile
organic compounds (VOC), as aPPlied.

1.2 Classification. The primer coatfngs shall be furnished In the
following types, classes and components, as specified (see 6.2.1):

Type I -
Type 1I -

Class 1 -
Class 2 -

Component A -

Component B -

Standard pigments
Low infrared reflective pigmsts

Barium chromate inhibitor
Strontium chromate inhibitor

The primer coatings shall consist of two ccaponents,

Shall consist of a resin solution and shall contain

&

all of the pigments and corrosion inhibit s.

Shall consist of an unpigmented resin or
solution.

Beneficial comments (recommendations, addftions, deletions] and anY Pertinent M--
data which may be of use in improving this document should be addressed to: Z
Systems Engineering and Standardization Oe artment (Code 53), Naval Air

1’Engineering Center, Lakehurst, NJ 08733-500, by using the self-addressed
Standardization Document Improvement Proposal [00 Form 1426) appearing at the
end of this document or by letter.

AMsc WA FSC 8010
OISTRJBUTION STATEMENT A: Approved for public release; distribution is unlimited.
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1 .2.2 Part mmbers. Part
spectfication shal1 be coded as

nunbers for catalogtng purposes under thls
fol1Ous:

9
~5682 - X X -

T ,yj~,,

Applicable specificatfon
identifier

xxx

TStze of kit (see 1.2.3)

1=1, Type 11=2)

1.2.3 Klt sfze. The primers covered by this specification should be
purchased by volume, the unit being a kit containing tio ccnnponents. The kit
sizes available are 1 pint (touch-up kit)(.47 liters), 1 quart (.95 liters) or
1 gallon (3.79 liters). The kit components need not be the same size. The 1
pint touch-up kft may be mixed to a total volume, when applied, of
pint (.47 liters). The kit size shal1 be Identlfied in accordance
following:

Kit Size Part Number Designation

1 pint (.47 liters) 01P
1 quart (.95 liters) 01()
1 gallon (3.79 liters) OIG

2. APPLICABLE 00CUMENTS

2.1 Government documents.

less than 1
with the

9
2.1.1 Specifications and standards. The fol1owing specifications and s

standards form a part of iffcation to the extent specifled herein.
Unless otherwise speclffed, %p%ues of these documents shal1 be those
11stealin the issue of the Department of Oefense Index of Specificatlons and
Standards (0001SS) and supplement thereto, cited in the solicltation.

SPECIFICATIONS

FEOERAL

O-N-350 NittilcAcfd, Technical

O-H-795 Hydrofluoric Acid, Technical

QQ-A-250/4 Alumfnum Al10Y

QQ-A-250/5 Aluminum Al10Y

QQ-A-250/l2 Alumlnum Al10Y

2024, P1ate and Sheet

Alclad, 2024, P1ate and Sheet

7075, Plate and Sheet

QQ-M-44 Magnesium Al1oy PIate and Sheet

PPP-P-1892 Paint, Varnish, Lacquer and Related Materials,
Packaging, Packing and Marking of

2
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SPECIFICATIONS (Continued)

o
)

MILITARY

MIL-li-3171

1
MIL-C-5541

,

MIL-C-8514

HIL-A-8625

o )

HIL-T-9046

MIL-C-22750

FiIL-P-23377

HIL-L-23699

MIL-C-46168

MIL-C-53039

NIL-R-81294

MIL-C-81706

!IIL-T-81772

MIL-H-83282

MIL-C-83286

MIL-C-85285

STANDARDS

FEDERAL

FED-STD-141

Magnesfum Al10Y, Processes for Pretreatment and
Prevention of Corrosion on

Chemical Conversion Coatings on Aluminum and
Aluminum Alloys

Coating Compound, Netal Pretreatment, Res~n-Acid

Anodic Coatings, for Aluminum and Alumfnum Al10YS

Titanium and Titanium Alloy, Sheet, Strip and
Plate

Coating. Epoxy-PolYamfde

Primer Coatings: Eposy-Polyamide, Chemical and
Solvent Resistant

Lubricating Oil, Aircraft Turbine Engines,
Synthetic Ease

Coating, Aliphatic Polyurethane, Chemical Agent
Resistant

Coating, Aliphatic Polyurethane, Single Com-
ponent, Chemical Agent Resistant

Remover, Paint, EpoKY and Polyurethane Systems

Chemical Conversion Materials for Coating
Aluminum and Alumlnum Al1oys

Thinner, Aircraft Coating

Hydraulic F1uid, Fire Resistant Synthetic Hydro-
carbon Ease, Afrcraft

Coating, Urethane, Altphatlc Isocyanate. for
Aerospace Applications

Coating, Polyurethane, High Solids

Paint, Varnish, Lacquer and Related Materials;
Method of Inspection, Sampling and Testing

3
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STANDARDS (Continued)

FEDERAL

FED-STD-313 Material Safety Data Sheets, Preparation and
Submission of

MILITARY

MIL-STD-1D5 Sampling Procedures
Attributes

and Tables for Inspection by

2.1.2 Other Government documents. The fol1owing other Government
docum!nts form a part ot this specltlcation to the extent specified herein.
Unless otherwise speciffed, the 1ssues shal1 be those in effect on the date of
the solicitation.

CODE OF FEOERAL REGULATIONS

29 CFR 1910.1200 Material Safety Oata Sheet; Preparation and Sub-
mission of

49 CFR 171-178 Regulations for the Transportation of Hazardous
Materials

(Application for copies of the Code of Federal Regulations (CFR) should be
addressed to the Superintendent of Oocunt?nts,U.S. Government Printing Office,
Washington, DC 20402.)

m
(Copies of specifications, standards and other Government documents required

-

by contractors in connection with specific acquisition functions should be
obtained from the contracting activity or as directed by the contracting
activity.)

the
2.2 Other publications. The following documents form a part of this

specificatlon to the extent specified herein. Unless otherwise specified,
issues of the documents which are DOO adopted shal1 be those 1istealin the
issue of the 00DISS specified in the solicitation. Unless otherwise spec-
ified, the issues of documents not listed In the 0001SS shall be the issue of
the nongovernment documents which is current on the date of the solicitation.

AMERICAN NATIONAL STANOAROS INSTITUTE

ANSI Z 129.1 Precautionary Labeling of Hazardous Industrial

(Application for
Institute, Inc.,

AMERICAN SOCIETY

ASTM 8 117

ASTM O 476

Chemicals

copies should be addressed to the American National Standards
1430 8roadway, New York, NY 10018.)

FOR TESTING ANO MATERIALS (ASTM)

Salt Spray (Fog) Testing

Titanium Oioxide Pigments

4
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AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
)

ASTM D 523 Specular Gloss

ASTM D 1193 Reagent Uater

ASTM D 1200 Viscosftv of Paints.

(Continued)

Varnishes and Lacouers bv
Ford Vis~osity Cup -

. .

ASTM O 1210 Fineness of Dispersion of Pigment-Vehfcle Systems

ASTM O 1296 Odor of Volatile Solvents and Diluents

ASTM D 1475 Oensfty of Pafnt, Varnish, Lacquer and Related
Products

ASTM O 1640 Orytng, Curtng or Film Formation
Coatings at Room Temperature

ASTM O 2197 Adhesion of Organic Coatings

of Organic

o )

ASTM i)2243 Freeze-Thaw Resistance of Latex and Emulsion
Paints

ASTM O 2369 Volatile Content of Coatings

ASTM O 2803 Filiform Corrosion Resistance of Organic
Coatings on Kctal

Asm o 3335 Low Concentrations of Lead, Cadmium and Cobalt
in Paint by Atomic Absorption Spectroscopy

ASTM O 3792 Water Content of Uater Reducible Paints by
Oirect Injection Into a Gas Chromtograph

(APP1ication for copies should be addressed to the American Society for
Testirg and Materials, 1916 Race Street, Philadelphia, PA 19103.)

(Nongovernment standards and other publications are normally available from
the organizations whfch prepare or which distribute the documents. mese
documents also moy be available in or through 1ibraries or other informational
services.)

2.3 Order of precedence. In the event of a confIict betwem the text of
this speciTlcatlon and the references cited herein (except for associated
detail spccifications, specification sheets or MS standards), the text of this
specification shall take precedence. Nothing in ‘Jis specification, however,
shai1 supersede applicable laws and regulations unless a specific exemptfon
has been obtained.

3. RE(7LiIR01EfJTS

3.1 CyJalification. The primers furnished under this specification shall
be products which are authorized by the qualifying activity for listing on the
applicable qualified products list at the time set for opening of bids (see
4.3 and 6.3). Any change in the formulation of iIqualificd product wil1

5
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necessitate its requalification. The material supplied under contract shal1
be identical, WIthin manufacturing tolerances to the product receiving qual-
ification.

3.2 Material.
4

Materials used in the manufacture of products supplied
under this~cation shal1 be of such a quality as to produce products
conforming to the requirements of this specification.

3.3 Toxicit
+“

A Material Safety Oata Sheet shall be prepared and sub-
mitted in accor ante with FED-STD-313 and shal1 meet the requirements of 29
CFR 1910.1200. When FED-STO-313 is at variance with the CFR, 29 CFR 1910.1200
shal1 take precedence, modify and supplement FEO-STO-313. One copy shal1
accompa~ the samples being submitted to the Qualifying Activity for testing
(see 4.3.2 ). Ouestions pertinent to the effect of these primer coatings on
the health of personnel when used for its intended purpose shal1 be referred
by the acquiring activity to the appropriate medical service who will act as
adviser to the acquiring activity (see 4.3.2 and 6.2(g)). The formulation of
this coating shall preclude the use of lead (see Table II).

3.4 Composition. The primers shal1 consist of two components, one of
which shall contain a bisphenol-A type epoxy resin. Component A shall be a
resin solution containing al1 of the corrosion inhibitors and pigments. Corn.
ponent B shal1 be an unpignented resin solution. Uhen the components are
mixed In the proportions specified by the manufacturer and reduced with water,
a product meeting the applicable requirements of this specification shal1
result.

3.4.1 Volatile organic compounds. The volatile organic compounds (VOC)
contained in he a6mlxed prwmers shal~ he no wore +Jan 34L!grams per ?i+~r of
coating, excluding water, as determined in 4.6.1. The use of methylene
chloriole,trichloroethane or trichlorotrifluoroethane shal1 not be allowed. a

The total pigment content of the admixed primer com-
pOne&4&l%%%~ less than 45 percent of the solids content, as determined
in 4.6.2.1. The pigment composition of component A shal1 consiSt of ingre-
dients in the proportions of weight specified in Table I when tested in
accordance with 4.6 and 4.6.2 (see 6.6).

TABLE 1. Pigment coinposition.

Material

Chromate pigment (Cr03 content) (min.)

Titanium dioxide (min.)

Siliceous extenders, anti-settling agents
and other additives (max.)

Coloring pigments (min.)

Requirement
(percent by weight) 1

Type I

15.7

13.0

46.0

..

Type 11

15.7

-.

46.0

16.0

6
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) accordance WIth 4.6.

3.4.4 lhinner.
forming to the~~
ponents shal1 meet the

UIL-P-85582A

3.4.3 Solids. lhe total solids content of the admixed primer
comonents shall_bTnot 1ess than 40 percent by weight, when tested in

Hhen thinned to application viscosity with water con-
requirements of ASlliO 1193, the astnixedprimer com-
applicable requirements of this specification.

3.5 Physical properties - 1iquid.

3.5.1 Color. The CO1or of the actnixedprimers shal1 be 1ight green
for type I an= green for type II.

3.5.2 Odor. The odor of the primers, as packaged components or as a
film after app~tion, shal1 be characteristic of the thinners used and shal1
not be obnoxious, hen tested in accordance with 4.6.

3.5.3 Fineness of grind. me fineness of grind of the admixed primer
at application viscosity shall % e not 1ess than 5, when tested in accordance
with 4.6.

3.5.4 Pot life. me viscosity of the atiixed primers then thinned
initially to 13 seconds through a nuniser4 Ford cup and stirred constantly at
140 + 30 rfxn,shal1 not exceed 22 seconds after 4 hours at 23” ~ ?*C (73” ~
5“F)~ when tested in accordance with 4.6.

3.5.5 Solids at application viscosity. The total solids of the
atknixedprimer. 1nned seconds through a nuxber 4 Ford cup, shal1 be

)
greater than 20 percent by weight, when tested in accordance with 4.6.

3.5.6 Condition in container. Components A and B that have been
allowed to stand without agitation for at least two weeks in closed
containers, shall be capable of being mixed to a smooth, homogeneous, paurable
condition.

I~pS, &~l - fm~nent A shall be free from grit, seeds,IC en ng or ivering and shall not show pignent flotation or
excessive settling which cannot be reincorporated by mixing, when tested in
accordance with 4.6.

~tter ~iil~;2SU%%%++i0,%’% or settled on the inner surface of the
nent B shal1 show no trace of particulate

container, when tested in accordance with 4.6.

3.5.7 Storage stability. lhe product, as packaged by the
manufacturer, shal1 meet all requirements specified herein for a period of one
year, when tested in accordance with 4.6.

3.5.B Accelerated storage stability. me product, as packaged by tie
manufacturer, shal1 meet all the requirements specified herein after 7 days at
49” + 0.5°C (120” + 1“F) w%en tested in accordance with 4.6.

3.5.9 Freeze-thaw stability. The product, as packaged by the manu-
facturer, shall meet al1 he requlrements specified herein after being sub-
jected to five cycles of freezing and thawing. then tested in accordance with
4.6. A freeze-thaw cycle shall be 16 hours at -9.4” ~ 2.8°C (+15” ~ 5*F)
followed by 8 hours at 25” (77”F).

7
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3.6 Physical properties - film.

3.6.1 Surface appearance. The admixed primer, when thinned, shall spray a

satisfactorily on a vertical surface with no sagging, running or streaking.
The dried film shall be free from grit, seeds, craters, blisters.or any other
surface irregularities (see 4.6.3).

3.6.2 Drying time. The applied coating shall be tack free in not more
than 60 minutes and shal1 be dry-hard in not more than 6 hours under an
air-flOW Of 88 feet/minute (see 4.6).

3.6.3 ~.

3.6.3.1 Primer only. At a 60° geometry, the specular’gloss of the
primer film, 23 hours affer application, shall be a maximum of 10 (see 4.6).

3.6.3.2 Primer with topcoat. At a 60” geometry, the specular gloss of
the primer topcoated WIth MIL-c-63286 gloss polyurethane coating shal1 be a
minimum of 90 (see 4.6).

3.6.4 Lifting. There shal1 be no evidence of 1ifting or any other film
irregularity upon applying a MIL-c-83286 gloss polyurethane topcoat after the
primer has air dried for 2, 4 and 18 hours (see 4.6.4).

3.6.5 Adhesion.

3.6.5.1 Ory adhesion. Uhen tested as specified in 4.6, the primer film
snail nave a paralIel groove adhesion rating of less than 4.0 microknife
adhesion units. 9

3.6.5.2 Het adhesion. After 4 days in 49°C (120”F) distilled water, the
primer shal1 not peel from the substrates nor shal1 the topcoat delaminate
from the primer, tien tested as specified in 4.6.6.

3.6.6 Flexibility. The primer film shall exhibit a minimum impact
elongation 07 10 percent at room temperature, when tested as in 4.6.5.

I

1“ At least 90 percent of the primer film shall be
stri~~~.~i~IL-R-81294 paint remover in 15 minutes at room
temperature, when tested as specified in 4.6.7.

3.6.8 Infrared reflectance (type II). The maximum total reflectance
(specular and dlttuse] relatlve to barium SU1fate, shall be less than 10
percent throughout the range of 450 to 2700 nanometers when tested in accord-
ance with 4.6.8.

3.7 Resistance properties.

3.7.1 Uater resistance. The prirow and topcoated primer shall withstand
4 days insnerslonin dlstlIled water at 49°C (120”F) without showing any
softening, wrinkling, blistering or any other coating deficiency, when tested
in accordance with 4.6.6.1.

8
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3.7.2 Corrosion resistance.

Nhen the primer film and also the primer top-
coat~-~~%’theoss polyurethane coating are tested as specified
in 4.6.9, the coatings shall exhfbit no blistering, lifting of the coatin

fsystem or substrate corrosion after exposure to 5 percent salt spray for 000
hours. In addition, the primer film (*en applied to the aluminum/graphite-
epoxy test specimen) shall exhibit no pitting greater than one millimeter in
depth after exposure to salt-spray.

3.7.2.2 Filiform test. The primer film, when topcoated and tested as in
4.6.10, shall exhibit no tlliform corrosion extending beyond l/4-inch from the
scribe. A majority of the filaments shall be less than l/8-inch in length.

3.7.3 Fluid resistance. The primer film shal1 withstand 24 hours
iUSUYSiOn in MIL-L-Z3b99 lubricating oil at 121° + 3eC (250” + 5“F) and
141L-H-83282 hydraulic fluid at 66° ~ 3°C (150” ~ 9F) without-showing any
softening, blistering, loss of adhesion or any other coating deficiency 4
hours after removal. Discoloration of the coating is acceptable and shal1 not
be cause for rejection (see 4.6.11).

3.7.4 Solvent resistance. The primer film shall withstand repeated
rubbing by a CIOW rag soaked in methyl ethyl ketone solvent when tested as in
4.6.12.

3.8 h’orkingproperties.

3.8.1 =. The two components mixed in the ratio by volume recom-
mended by the manufacturer shal1 hmnogeneously blend togetJsertien ❑ixed by a
suitable nmchanical mixer, as determined in 4.6.13.

3.8.2 Dilution. kfhenthe admixed primer is diluted to application
viscosity wi~ according to the manufacturer’s instructions, there shal1
be no evidence of incompatibility and the material shall be suitable for spray
application. (Transient incompatibilfty exhibited during the first half of
water addition shall be allowed.) The primr shall not separate into visually
distinct layers in less than one hour after water dilution (see 4.6.13).

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the
COntrdCt or purchase order, the contractor is responsible for the performance
of all inspection requirements as specified herein. Except as otherwise spec-
ified in the contract or purchase order, the contractor may use his own or any
other facilities suitable for the performance of the inspection requirements
specified herein, unless disapproved by the Government. The Government
reserves the right to perform any of the inspections or tests set forth in the
specification wiseresuch are deemed necessary to assure supplies and services
conform to prescribed requirements.

4.1.1 Responsibility for compliance. All items must meet all require-
ments of SectIons 3 and 5. Tfie inspection set forth in this specification
shall becons?a part of the contractor’s overall inspection system or quality
program. The absence of any inspection requirements in the specification
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shall not relieve the contractor of the responsibility of assuring that all
products or supplies submitted to the Govermm?nt for acceptance comply with
al1 requirements of the contract. SamplIng in qual1ty conformance does not ●
authorize submission of known defective material, eitier indicated or actual,
nor does it coosnitthe Government to acceptance of defective material.

4.2 Classification of inspection. The inspection requirements specified
herein are classified as follows:

a. Qualification Inspection (4.3).

b. Quality conformance inspection (4.4).

4.3 Qualification inspection. Qualification inspection shall consist of
al1 the requirements and tests specified in Section 3.

4.3.1 Qualification samples. The test samples shal1 consist of a
minimum of one gallon (adnnxed] of the coating material. The material shall
be furnished in containers of the type to be used in fil1ing contract orders.
Samples shal1 be identified as fol1ows and forwarded to tie 1aboratory
designated in the letter of authorization (see 6.3).

Qualification test samples.
Specification MIL-P-85582A Type I or II and Class 1 or 2 (as
applicable).

Primer Coatings: Epoxy, Waterborne.
Manufacturer’s name and product nunber.
Submitted by [name and date) for qualification testing in accordance
WIth authorization (reference authorizing 1etter). ●

In addition to the qualification test samples, the
manuf%$erwish a test report showing tiat the material satis-
factorily conforms to the requirements of this specification. The manu-
facturer shal1 furnish to the contracting activity the toxicological data and
formulations required tm evaluate the safety of the material for the proposed
use through tie submission of the l!aterialSafety Data Sheet detailed in
FED-STD-313 and 29 CFR 191D.12DD. In addition, the manufacturer shal1 submit
a certificate to the qualifying 1aboratory indicating the absence of methylene
chloriole,trichloroethane and trichlorotriflouroetiane from his formulation.

4.3.3 Retention of qualification. In order to obtain qualification of
products approved for 11sting on use Ijualified Products List (QPL), the manu-
facturer shall verify by certification to the qualifying activity that his
product(s) comply with tie requirements of this specification. Unless other-
wise specified by the qualifying activity, the time of periodic verification
by certification shal1 be in two-year intervals from the date of original
qualification. The certification action shall be initiated by the qualifying
activity.

4.4 Quality conformance inspection.

.4.4.1 Lot formation. A lot shall consist of al1 eposy primer of the
same CO1or, manutactureciat one time from one batch, forming part of one
contract, and submitted for acceptance. A batch shall consist of all coating
material manufactured during one continuous operation. ●

10
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4.4.2 Batch data. with each sample, the manufacturer shal1 furnish a

) certiffed test report showing that the material sat{sfactorlly meets the
quality conformance requirenmts (4.4). In addition, the manufacturers shall
certify that there has been no formulation or process change from that htsich
resulted in the production of the qualification inspection sample.

4.4.3 Examinations.

4.4.3.1 Tests. me examination shall consist of all the requirements
and tests spec~ in Section 3, WIth the exception of storage stability
(3.5.7), accelerated storage stability (3.5.8), stri pability (3.6.7) and

[corrosion resistance (3.7.2.1 and 3.7.2.2). There s all be no failures.
Samples for tests shall consist of one complete unopened kit selected at
random from each batch. Containers shal1 only be opened when being tested.

4.4.3.2 Visual inspection of filled containers. Samples selected at
random for examination In accordance WIth 4.4.3.3
filling and weight.

smal1 be examfned for proper

)

4.4.3.3 Examination of packaging and marking. An examination shall be
made to determ~ne that pOCkaglng, packing and marking comply with the V2@W-

ments of Section 5 of this specification. Defects shal1 be scored in accord-
ance with the list below. The sample unit for this examination shal1 be one
shipping container fully prepared for delivery except that it shal1 not be
palletized and need not be sealed. Shipping containers fullY prepared for
delivery that have not been palletized shal1 be examined for defects of
closure. me lot size shall be the ntier of shipping containers in the end
iterninspection 1ot. The samples for this examination shall be selected at
random in accordance with MIL-STO-1O5, inspection level S-2 and acceptable
quality level (AOL) 4.0 defects per hundred units.

Examine Defect

Packaging Container not as specified, c1osures not
accomplished by specified or required methods or
materials. Leakage or seepage of contents.
Non-conforming Coinponent,component MiSSifIg,

damaged or otherwise defective. Bulged or
distorted container.

Markings Data, including directions for use, omitted,
illegible, incorrect, incomplete, or not in
accordance with contract requirements.

4.4.3.4 Examination for palletization. AIIexamination shall be made to
determine that palIetlzatlon complles WIm the requirements of Section 5 of
this specification. Defects shal1 be scored in accordance with the 1ist
below. The sample unit shal1 be one palletized unit 1oad fully prepared for
delivery. The lot size shall be the number of palletized unit loads in the
end item inspection lot. The samples for this examination shal1 be selected

11
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at random in accordance with MIL-STD-105, inspection level S-1 and acceptable
quality level (AQL) 6.5 defects per hundred Units.

Examine Defect

Finished dimension Length, width, or height exceeds specified
maximum requirement.

Palletization ~:e;s specified. Pallet pattern not as spec-
Interlocking of loads not as specified.

\oaadnot bonded with required straps as spec-

Weight Exceeds maximum 1oad 1imits.

Marking Omitted, incorrect, illegible, of improper size,
location, sequence or method of application.

4.4.4 Rejection and retest. Failure in any quality conformance test
shall result In reJectlon ot that batch and shal1 constitute sufficient just-
ification for removal from the qualified products 1ist. Rejected material
shal1 not be resubmitted for acceptance without written approval from the
Naval Air Development Center, Code 6D62, Warminster, PA 18974. The applica-
tion for resubmission shall contain full particulars concerning previous
rejections and measures taken to correct these deficiencies. Samples for
retest shall be randomly selected as in 4.4.2 and forwarded to the testing
activity.

Panels skill be prqzarcd under laboratory test ccx?-
diti&5[$_;th the exception of the flexibility test (4..6.6),wet ●
adhesion test (4.6.7), and the filiform corrosion test (4.6.11), all panels
used for test purposes shall be aluminum alloy conforming to QQ-A-250/4 (T3
temper), 0.020 by 3 by 6 inches in size, and shal1 be treated with materials
meeting MIL-C-81706 to produce coatings conforming to MIL-C-S541.

4.5.1 Application of primer. The epow primer shal1 be prepared by
first thoroughly mlxlng each oft.he components separately. The two components
are then mixed in the volume ratio specified by the manufacturer and thinned
with water according to the manufacturer’s reconsnendedprocedure (water
reducible primers only). Spray the panels with one cross-coat of the primer
and air-dry for two hours. The dry film thickness shall be 0.0006 to 0.0009
inches (.6 to .9 roils). Whenever specified, apply the polyurethane topcoat as
directed in 4.S.2. Allow at least seven days air dry or 24 hours at 66” + 3°C -.
(150” : 5“F) before testing. Air dry for one hour before exposure to elevated
temperatures.

4.5.2 Application of ,topcoat. Admixed MIL-C-83286 polyurethane topcoat
(untinted white gloss color, FED-STD-595 color 17925) shall be reduced with
MIL-T-81772 thinner and allowed to stand 30 minutes before using. Apply two
full coats to a total dry film topcoat thickness of 0.0017 to 0.0023 inches
(1.7 to 2.3 roils). After application of the first coat, the panels shal1 be
air dried at standard conditions until sufficiently dry (not to exceed one
hour) before application of the second coat. The panels shall be allowed at
least seven days air-dry or 24 hours at 66° + 3°C (150” + 5“F) before
testing. Air dry for one hour before exposu~e to e?evat~d temperatures.

●
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4.6 Test methods.

o

The tists of thfs specfffcatlon shall be conducted fn
) accordance WIw Table II and paragraphs 4.6.1 through 4.6.13 with the test

panels prepared as specfffed fn 4.5. Ingredient materfals submftted shall be
tested to determine ccmplfante wfth the applfcable specfffcatfon. Test
conditions shall be as specfffed fn the applicable test method or paragraph.

4.6.1 Volatfle organfc compounds (VOC). Thfs method requires the use of
unthinned, adnnxed primer in Use proportions specfffed by the manufacturer.
VOC shall be calculated as follows:

VOC (fn grams per lfter) = 1 % ‘H20

-luu-m

1 %20

q-1’mfxm

I

tiere:

w“ Solids content of the aabnfxedprfuer in wefght per-
cent, determined fn accordance with ASTM O 2369,
Procedure B.

Pm = Oensfty of adnfxed prfmer in grams per Ifter,
determined in accordance wfth ASTM D 1475.

.
%*O Water content of the a&ixed prfmer fn percent by

wef@t, determined fn accordance with ASIH D 3792.

4.6.2 Pi~ nt composition.

The pfgoent content of the unfhinned, atifxed
prime~”~~~i~s %%%%%&ed as follows:

Percent pignent or solfds content = 100 YA PA

_ R)

Ilhere:

Xm _ Solfds content of adnfxed prfmer fn weight percent,
determined in accordance wfth ASTM D 2369, Procedure B.

7A = Pignent content of canponent A in weight percent. deter-
mined fn accordance WIth Method 4021 of FED-STD-141 with
the follosdng exceptions:

(1) The extracting solvent shal1 be either acetone (ACS
reagent grade) or absolute ethyl alcohol (ACS reagent
grade), whfchever gives the lowest value of YA, and

(2) The extracted pigment shal1 be dried fn a vacuum oven
at 105” + 2°C (221° + 3.6”F) and no more than 10 ion
Hg for tiiohours. -

13
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TABLE II. Test mthods.

Requirements
Paragraph

FED-STO-141 ASTM
Tests Test Method No. Method No.

3.3 Lead content D 3335

3.4.1 Hater content D 3792

3.4.1, 3.4.2 Density D 1475

3.4.2 Pigment, total ~/ 4021

3.4.2 Titanium dioxide O 476

3.4.3 Solids, total O 2369

3.4.4 Hater (thinner) 01193

3.5.2 Odor O 1296

3.5.3 Fineness of grind o 1210

3.5.4, 3.5.5 Viscosity, pot life 0 1200

3.5.6, 3.5.6.1, Condition in container 3D11
3.5.6.2

3.5.7 Stureye stability ~j 3022

3.5.8 Accelerated storage 3019
stability ~/

3.5.9 Freeze-thaw stability O 2243

3.6.2 Orying time 01640

3.6.3, 3.6.3.1, Specular gl0ss
3.6.3.2

0 523

3.6.5.1 Adhesion (paral1el groove) ~/ O 2197

3.6.5.2 Adhesion (tape test) 6301

1/ For component A, see 4.6.2.1.
~/ The daily temperature of the anbient air at the storage location shall

fall within the range of 1.7”-46°C (35”-115”F).
3/ Store at 49” ~ 2.7°C (120 ~ 5“F).
~/ Method B

14
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pA = Densfty of component A determined in accordance with AS174
D 1475.

Pm . Oensfty of admixed prtuer as determined in 4.6.1.

R= Volumetric mixing ratio (as specified by the manufacturer
for preparation of the admixed primer),

volume of Component B
VOIume or component

4.6.2.2 CrQ3 content.

4.6.2.2.1 Reagents.

a. Hydrochloric acid (1:5). Mix 1 volmm? of concentrated hydro-
chloric acid sp. gr. 1.19) with 5 volumes of water.

b. Potassium iodide solution (150 9 per liter). Dissolve 150 g of
potassium lodlde 11 In water and (I11use to 1 liter.

c. sodium thiosulfate, standard solution (D-IN]. Dissolve 24.89
ot sodium iosultate [~2s~03.5H201 1n water and
dilute to 1 liter. Standar ize against potassium bichromate
(K Cr207) 1/ as follows:
f

Weigh to the nearest 0.1 mg by
di ference-from a weighing bottle 0.16 to 0.22 g of
K~Cr~07 tiet has been finely ground and then dried to
constant weight at 11O”C (23D”F) prior to use. place tie
K Cr207 in a “500 ml flask or bottle and dissolve in 25 ml
fo water. Add 5 ml of NCl and 20 ❑l of KI solution and rotate
to mix. Allow to stand for 5 minutes and then add 100 ml of
water. Titrate the Na2S 03 solution. uhile shaking

?constantly, until the ye low color has almost disappeared. Add
1 to 2 ml of starch indicator solution and continue the
titration, adding the Na2S203 solution S1OW1y until the
blue color has just disappeared. Calculate the normalfty Of
the Na2S203 solution as fol1ws:

1/ National Bureau of Standards sample nunber 136 of K2Cr 7 is
?recoosoendedfor this ourDose and should be treated as irected in tie

certificate of

Mhere:

A=

B=

analysis accompanying the standard sample.

Normality = A X 20.39

Grams (g) of K2Cr207 used, and

t4illiliters(ml) of the Na S207 solution required
6for titration of the K2Cr2 7.

d. Starch indicator solution. Mix 4 g of soluble starch in 50 ml
of water with constant stirring. Stir until the paste is
uniform. Then pour the paste into 500 ml of boiling water with
constant stirring. Boil for 2 minutes, stir, and dilute to 1
liter with water.

15
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4.6.2.2.2 Procedure.

a. He’ighaccurately approximate y O.2 g of the sample from the
total pigment determtnatfon (4.6.2.1) tnto a 250 ml iodine
flask. Add 50 ❑l of water and 50 ml of HC1 (1:5); and swirl
the flask for about 5 minutes. Add 20 ml of KI solution and
al1cu the solution to stand for several minutes.

b. Titrate the 1iterated Iodine wfth O.IN Na2S203 solution
until the reddish brown Iodine color becomes faint. Add 1 ml
of starch solution and continue the titration cautiously to the
end point which is easily discernible when the color changes
from blue to a light green with no blue tinge.

4.6.2.2.3 Calculation. Calculate the Cr03 content of the pigment as
fol1OHS:

Percent Cr03 content = 3.334 AB

there:

A=

B=

c=

1,

Volume of Na2S203 solution (in mfllfIfters) requfred
for titration of the sample,

Normalfty of the Na2S203 solution, and

Weight of sample (in grams).

4.6.2.3 Extender content.

4.6.2.3.1 Reagents.

a. Ethanol (95 percent).

b. Hydrochloric acfd (1:1). Mfx one volume of ACS reagent grade
hydrochloric acid (12N) with one volume of dfstilled water.

c. Sulfuric acid (ACS reagent grade).

4.6.2.3.2 Procedure. Iteighabout one gram (to the nearest 0.1 mf111-
gram) of the extracted pfgnent of 4.6.2.1 fnto a 250 ml beaker. Wet the
sample with a few drops of 95 percent ethanol and add 40 ml of hydrochloric
acid (1:1). Cover the beaker wfth a watchglass and boil over a bunsen burner
for 5 to 10 minutes. Remove from the heat and suction filter the contents of
the beaker through a pre-weighed glass ff1tering crucible. Transfer the
crucible and contents to the original beaker. add 50 ml of concentrated
SU1furic acid, cover wiVI a watchglass and boil for an additional 5 to 10
minutes while rotating the crucible to remove solubles. Remove the crucible
and wash it completely with distilled water, collecting the rinsfngs in a
second beaker. Filter the contents of the original beaker through the
crucible and wash the solids wfth 50 ml of concentrated sulfurfc acid. Filter
the contents of the second beaker and wash the solids with distilled water
untfl neutral to 1iisnuspaper. ory the crucible to constant weight fn a 150”C
(302”F) oven.

16
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4.6.2.3.3 Calculation. Calculate the percentage of extender pigment as
fol1Ows:

Percent = A - B x 100

Where:

A = Weight of crucible and contents
B = Weight of crucible alone
C = Weight of solid residue sample

4.6.3 Surface appearance. The primer film on a panel prepared as spec-
ified in 4.5, wltnout a topcoat, shal1 be examined for conformance to 3.6.1.

speci~~~~’in%!!%~fter 2,4 and 18 hours afr-dry for the prfmer. Examine
Primed panels, prepared as in 4.5, shall be topcoated as

the panels for conformance to 3.6.4.

4.6.5 Flexibility. QI)-A-250/4(O temper) aluminum alloy panels, 0.020
by 3 by 6 inches In size, pretreated with MIL-A-B625, Type 1 anodize, shall be
tested wfth a GE Impact-Flexibility Tester. Place the coated panel, film
downward, on the rubber pad at the bottom of the I!npacterguide. Orop the
impacter on the panel, so that the impression of the entire rim of the
impacter is rade in the panel. Reverse the impacter ends; and drop it on the
panel adjacent to the first area of impact. Use 10 power magnffication to
detect fine surface cracking. Report the percent elongation corresponding to
the largest spherical impression at which no cracking occurs.

4.6.6 Wet adhesion. Test panels (listed in Table 111), prepared as
directed in 3.5, snail be immersed for 4 days in distilled water at 49°C
(120”F), removed, dried with absorbent paper tissue and tested within 3
minutes for tape adhesion (see 3.6.5.2 and 4.6).

TABLE 111. Wet adhesfon test panels.

1.
1/ Pickle 1-2 minutes In a 49-c (lzo-Fl aqueous solutlon 45 OUnCw9al Ion or

nitric acid (0-N-350) and 2.8 ounces/gallon of hydrofluorlc acid
(O-H-795).

Panel Subs&ate Pretreatax2nt Prlnm Topcoat

A QQ-A-250f4 Treated to HIL-C-5541 x x
(2024-T3)

B Q@A-250/5 Deoxidized x
(Clad 2024-13)

c QQ-A-250/5 Anodized to MIL-A-8625, x
(Clad 2024-T3) Type II

o ~Q-ui: Treated to HIL-M-3171, x
Type VIII

E MIL-T-9046 Pickled ~/ x

.-.—. .-..—. ...- ....––.
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4.6.6.1 Uater resistance. One hour after the wet adhesion test of
4.6.6, test panels shall be examined for softening, wrinkling, blistering and
any other visual coating deficiencies. ●

with~$;7to-e artificially aged at a temperature of 99°C (21O”F)
Primed panels, prepared as in 4.5, with and

for 4 days. Then they shall be placed on a rack at a 60” angle with the
horizontal. The panel edges shal1 be masked off with aluminum foil tape. The
test shal1 be performd in a wel1 ventilated area maintained at room tempera-
ture. Just enough of MIL-R-81294 paint remover shal1 be poured along the
upper edge of each panel to completely cover the primer surface. After 15
minutes ex osure time, the 1oosened film shal1 be brushed off and the panels
rinsed wig brushing under a stream of cool water. The anxunt of primer
removed in this manner is determined by the percentage of substrate surface
area exposed (see 3.6.7).

4.6.8 Infrared reflectance. Panels prepared in accordance with 4.5,
without topcoat, shal1 be measured for total reflectance (specular and
diffuse) relative to barium SU1fate using a Perkin-Elmer LAMBDA 9 spectro-
photometer (or equivalent) over a range of 450 to 2700 nanometers.

4.6.9 Corrosion resistance (salt-spray). Panels shall be primed as
directed in 4 5 Two intersecting be scribed diagonal1y across
the surface o; &ach panel, so that th!%a~easubstrat.e is exposed. The panels
shal1 then be placed in a 5 percent salt-spray cabinet for 1000 hours as
described in ASTM B 117 and examined for conformance to 3.7.2.1. In addition,
the aluminum/graphite-epoxy test specimen shown in Figure 1 shal1 be prepared
in the following manner. An aluminum al1OY piate conforming to Q@&250/12
(T6 temper), 0.125 by 6 by 6 inches (3 by 152.4 by 152.4 smn)in size, shall be 9
anodized in accordance with MIL-A-B625, Type I and primal as directed in 4.5.
Two intersecting 1ines shal1 be scribed diagonally across the surface of the
plate, so that the bare substrate is exposed. A graphite-epo~ panel with a
O“, 90” orientation of approximately 16 plies, 0.09375 by 3 by 3 inches (2.4
by 76 by 76 nsn)in size, shall be joined to the center of the primed plate
with four nylon fasteners. Four additional 1ines of tie-inch 1ength shal1 be
scribed along the edge of the panel, so that the bare substrate of the plate
is exposed. The assembled specimen shal1 then be placed in a 5 percent
salt-spray cabinet for 500 hours as described in ASTM B 117 and examined for
conformance to 3.7.2.1.

4.6.10 Corrosion resistance (filiform). The test panels shall be
aluminum al1oy conforming to QtJ-A-~ [J temper), 0.020 by 3 by 6 inches in
size and shall be treated with materials meeting class IA, method C
(immersion), form I of MIL-C.B1706 to produce coatings conforming to
MIL-C-5541 . They shall be primed and topcoated as directed in 4.5. Two
intersecting 1ines shal1 be scribed across the surface of each panel and shal1
penetrate through the clad and into the base metal. The panels shal1 be
placed vertically in a desiccator containing 12 normal hydrochloric acid for
one hour at 24” + 3°c (75° + 50F). The panels shall then be placed within 5
minutes in a hum~dity cabiniStmaintained at 40” + 1.7°C (104” + 3“F) and 80 +
5 percent relative humidity for a period of 1000_hours. The p~nels shall th&
be examined for conformance to 3.7.2.2. A description of this test method is
available in ASTM o 28o3. Filiform corrosion appears as threadlike filaments
initiating from the exposed substrate and spreading underneath the coating
film. ●
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4.6.11 Fluid resistance. Panels, prepared as directed in 4.5 without a
) topcoat, shall be lssoersedfor 24 hours in MIL-L-23699 lubricating oil that

has been heated to 121” + 3°C (250” + 5°F). The panels shall then be allowed
to cool to room temperatiireand exam~ned for conformance to the requirements
of 3.7.3. This test shall be repeated using MIL-H-83282 hydraulic fluid at
66” ~ 3°C (150” ~ 5°F).

4.6.12 Solvent resistance. The panels shal1 be prepared as directed in
4.5. A cotton, terry-c1oth rag shal1 be soaked in methyl ethyl ketone solvent
and rubbed back and forth 25 times (50 passes) over the primer film with firm
finger pressure. Rubbing through the primer to bare metal indicates bat it
has failed to properly cure.

4.6.13 Morklng properties. Stir couponent A until completely uniform.
Mix ccaponent A W1th ccsqmnent 8 in the volume ratio specified by the amu-
facturer and examine for conformance to the requirens?ntsof 3.8.1. Thin as
specified by the manufacturer. Stir well and allow to dwell for 30 minutes.
Examine for confornmce to the requirements of 3.8.2.

5. PACKAGING

5.1 Packaging and packing. The pricer coatings shall be packaged,
packed and maraed I n accordance with PPP-P-1892. The 1evel of preservation
shall be A or C and the level of packing shall be A, B or C as specified (see
6.2). The size of the kit shall also be as specified (see 1.2.3). The size
of the components in one kit need not be the same.

5.2 mat-kin and Iabelin . In addition to the marking specified in
) PPP-P-1892, lndi~ldual cans a%d containers (see 5.2.1) shall bear printed

labels showing the follouing nomenclature and information as applicable:

Component Identification
Component A - Pipmted base component
Component 8 - Curing component

Specification MIL-P-85582A, Type I or II and Class 1 or 2
(as applicable)

Manufacturer’s name and product nunber

Oate of manufacture by month

Batch nunber/net contents

VOC content in grams/1iter

and year

Mixing and thinning instructions

Precautions

a. The surface to be primed must be absolutely clean and free
of oil, dust, etc.

b. Cquipoent must be adequately grounded. Clean spray equip-
ment insnediatelyafter use.
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Dimensions are in inches

FIGURE 1. Aluminum/graphite - epoxy test specimen.
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Mix only that amount to be used in 4 hours.

The epoxy prher frcfaone vendor, or component thereof,
shal1 never be mixed ufth tiat of another vendor.

#~~fy~%~~Z~r~F~&t~~~i~Z~~;;r~Z%gnt
coating will fac{lItita stripptng wttksoutdamage to the
ffberglass.

5.2.1 Precautionary markings. Unit, intermediate and shipping con-
tainers shall contain the following precautionary marking: ‘NAMING! Con-
tains flaasoablevolatfle solvent.” Shipping containers shal1 be mwked In
accordance wfth Oepartnsmt of Transportation regulations as specfffed jn 49
CF~rg~\-178 and shal1 bear the “FlaosnableLfquid” red 1abel as specffied

. Al1 unit and intermediate packs of toxic and hazardous chemicals and
materials shal1 also be 1abeled fn accordance w{th the applfcable laws,
statutes, regulat{ons or ordnances, including Federal, State and Nunicipal
requireomts. In addition, unit and intenaedlate containers, including unit
containers that serve as shipping containers such as pafls and drums, shal1 be
marked with the applicable precautionary 1nformstfon detailed in American
Uatlonal Standard ANSI Z 129.1.

6. NOTES

6.1 Intended use. The coatfngs covered by thls specification are “
intended for use on metal surfaces as corrosion.lnhlbitive, chemical
resistant, strippab~e, epo~ primers that are equivalent Lo KIL-P-23377
primers and compatible with MIL-C-85285, NIL-C-53039, MIL-C-46168 and
)IIL-C-83286polyurethane topcoats and NIL-C-22750 epoxy topcoat.
Coemtlbilltv with other tascoats should be tested Dr{or to use. TYce 11
prl&r 1s in-tendedfor use ~ere 10N infrared reflectance 1s required.

6.2 ordering data.

6.2.1 Acqufsftion requfreaents. Acqu{sftfon docuanentsshould specify
the folloulng:

a.

b.

c.

d.

e.

f.

I

I
0,

9.

h.

t.

Title, nunber and date of thfs speclffcatlon.

Classff{catfon (Type I or 11 and Class 1 or 2) (see 1.2).

Type and size of containers required (see 1.2.3)

Quantfty (see 5.1).

Level of packaging and packfng (see 5.1).

Special markfngs (see 5.2).

Toxicological data requirements (see 3.3 and 4.3.2).

FAR clauses 23.303 and 52.223-3.

Specffy if palletization is required.
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awar$”:i,!”::iwio}Nith respect to products requiring qualification,
e on Y for products which are, at the time set for opening

of bids, qualified for inclusion in the applicable Qualified Products List,
whether or not such products have actually been so 1isted by that date. The
attention of the suppliers is cal1ed to this requirement and manufacturers are
urged to arrange to have the products tksatthey propose to offer to the
Federal Government tested for qualification, in order that they may be
eligible tn be awarded contracts or orders for the products covered by this
s ecification. The activity responsiblee for the oualifled Products List is
~e Naval Air Clevelopmnt Center, At.tn: Code 6062, Harmlnster, PA 18974, and
information pertaining to qualification of products may be obtained from that
activity. It is understood that the material furnished under this specifica-
tion subsequent to final approval shal1 be of the same composition and shal1
be equal to products upon which approval was originally granted. In the event
that the coating furnished under contract is found to deviate from the com-
position of the approved product or that the product fails to perform
satisfactorily, approval of such products will be subject to insnediatewith-
drawal from the Qualified Products List.

6.4 Subject term (keyword) 1isting.

Aliphatic polyurethane topcoats
Chemical resistance
Chromate inhibitor
Coating
Corrosion inhibitive
EPOXY
Hazardous material
Low infrared reflectance
Primer
Solvent resistant
VOC compliant
Hater reducible

6.5 Material Safety oats Sheets. Contracting officers wil1 identify
those activities requiring copies of completed Material Safety Data Sheets
prepared in accordance with FEO-STO-313 and meeting the requirements of 29 CFR
1910.1200. khen FEO-STO-313 is at variance with the CFR, 29 CFR 1910.1200
shal1 take precedence, modify and s.upplement FED-STO-313. The pertinent
government mailing addresses for submission of data are 1isted in Appendix B
of FEO-STO-313.

6.6 Chromate pigments. Some chromate pigments cause blistering in the
water resistance test 4.b.~.l (see 3.4.2).

6.7 Changes from previous issue. Asterisks (or vertical 1ines) are not
used in this revlslon to ldentlty cnanges with respect to tie previous issue
due to the extensiveness of the changes.
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Review activities:
AIW - AR, MI
Navy - OS
OLA - 0s

User actlvfties:
~ - AV, EL
Navy - SH

1
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Custodians:
Army-ME
Navy - AS
Air Force - 20

Preparfng activity:
Navy - AS

(Project 8010-1225)

23

Downloaded from http://www.everyspec.com



I

I

I

I

Downloaded from http://www.everyspec.com


