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MIL-P-285788(YD)
7 Julv 1988
SUPERSEDING
MIL-1)-28578A(YD)
10 June 1977

MILIIARY SPEC1F1CA11ON

PAINT, WATER-BORNE, ACRYLIC OR MODIFIED ACRYLIC,
SEMIGLOSS, FOR METAL SURFACES

This specification is approved for use by the Naval Facilities
Engineering Command, Department of the Navy, and is available
for use by all Departments and Agencies of the Department of
Defense.

1. SCOPE

1.1 Scope. This specification covers a water-borne, semigloss paint,
acrylic or modified acrylic, for use on exterior or interior previously
painted metal surfaces or surfaces treated with a primer conforming to
MIL-P-28577. It is suitable for use in environments where volatile organic
compound (VOC) emissions are controlled by air quality regulations

- (see 3.3.2, 3.6, 6.1, and 6.3).

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications and standards. The following specifications
and standards form a part of this specification to the extent specified
herein. Unless otherwise specified, the issues of these documents shall
be those listed in the issue of the Department of Defense Index of
Specifications and Standards (DODISS) and supplement thereto, cited in the
solicitation.

]Beneficia”l comments (recommendations, additions, deletions) and any pertinent
Idata which may be of use in improving this document should be addressed to: I
{Commanding Officer (Code 156), Naval Construction Battalion Center, Port I
IHueneme, CA 93043-5000, by using the self-addressed Standardization I
lDocument Improvement Proposal (DD Form 1426) appearing at the end of this I
Idocument or by letter. 1

AMSC N/A . FSC 8010
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ior Me:ai 5urfdces
MI L-P-24441/l - Paint, Epoxy-Polyamide, Green primer, Formula 150,

Type 1

ST AN BARD

FEDERAL

FED-3 TD-313 - Materia I Safely Data Sheets Preparation and the
Subrnlssion of

(Copies of specifications, standards, and other Government documents
reauired by contractors in connection with specific acquisition functions
should be obtained from the contracting activity or as directed by the
contracting activity, )

2.2 Other publications. The FOllo’ding cjocurnents form a part of this

specification to the extent specil ieQ herein. Unless otherwise specified,
the issues of the documents which are DOD adopted shall be those listed in
the issue of the DODISS specified in the solicitation. Unless otherwise
specified, the issues ot’ the documents not listed in the 0001SS shall be the
issue of the non-Government documents which is current on the date of the
solicitation.

AMERICAN SOCIETY FOR TESIING AND MATERIALS (ASTM)

0117
D523
D609

D714
D1210

DI640

D1729

C17?.7

.

Method of Salt Spray (Fog) Testing
Test Method for Specular Gloss
Methods for Preparation of Steel Panels for Testing
Paint, Varnish, Lacquer, and Related Products -
Test iflethod for ~l~~]uating Degree 01 Blistering of palrltS

Test Method for Fineness of Dispersion of Pigment-
Vehic]e Sy~tems
I-est Methods ~or Drying, Cur~ng, or Fi”]m Formation
of Organic Coatings at Room Temperature
Practice for ‘Jisual E’/(31uation of Color Differences
ot Opdque Mciteridl>
rest Method for Elongation ot Altachpd Organic
Coatings with Cylin(lr-ical Yandrel Aopat-atus

—
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~r3cI;ce 737 Testing Water iles~s:ance Gf C35t-lngs In
100 % <elat~ve Humidity
-r

It:+. :“!E:P3; :Or !iidlnq P:...ferof ‘s’n+:~ by !~~ lp~~~me;r’j.
Tes: -..‘Ao?hoo I“or ~e~fisyacce to Growth of i+clldOn the
.jUr’lr;ceUi :fiter!or CG3LirIgs in dn En/l:-;nmenta- C!lanber
?“letkloc! . Degree of Surface Disfigurementof E’~aluatinc
of Pz<nt F:’tlms pv ;~icrubi a-l (Funqal ;Or A?udl) Growth or
~oj7 and C)i~I A~~~mulatiOn
Test Method for Low Concentrations of Lead, Cadmium, and
Cobalt in Paint by Atomic Absorption Spectroscopy
Test Methods for Measuring Adhesion by Tape Test
Specification for Standard Environment for Conditioning
and Testing Paint, Varnish, Lacquer, and Related Materials
Practice for Sampling Liquid Paints and Related Pigmented
Cocitings
Practice for Determining Volatile Organic Content (’/OC) of
Paints and Related Coatings
Practice for Operating Light- and Water-Exposure Apparatus
(Fluorescent UV-Condensation Type) for Exposure of
Nonmetallic Materials

(Application for copies should be addressed to the American Society for
Testing ana Materials, 19”16 Race ‘jtreet, phi”]adelpnia, ?/+ 19103-1187).

-’ STLLL STRUCTURES PfiIN711dG COUNCiL (SSPC)

SSPC-Paint 104 - White or Tinted Alkyd Paint
SSPC-SP 10 - Near-White Blast Cleaning

(Application for copies should be addressed to the Steel Structures
Painting Council, 4400 Fifth Avenue, Pittsburgh, PA 15213-2683).

{Non-Government standarc!s and other publications are normally available
from the organizations wnicn prepare or whicn distribute the documents.
These documents also may be available in or through libraries or other
informational services. )

2.3 Order of precedence. In the event of a conflict between the text of
this specification and the references cited herein (except for associated
detail specifications, specification sheets, or MS standard% the text Of
this specification shall take precedence. Nothing in this specification,
nowever$ shall supersede applicable laws and regulations unles~ a specific
exempt~on has been obtained. .
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3.1 Genera-t . The paint shall consist of p~gments and vehic’e curnb;ned to
proauce a ready-? o-use procuct meeting all the requirements of _Lhi~
specification. Ihe paint shal I be tree ot materials that wu’td be toxic to
personnel under normal conditions of’ use.

3.2.1 Piamenz~ , Al I piginen~s $hd i; be chalk-resistant anc alkali-
resistant. Tint5ng pigments shall be used when necessary 10 provide the
color required (see 3.4.2 and 6.2) and shall be lightfast. Suitable
extender “pigments shal”l be included when needed.

3.2.2 Vehicle- The vehicle sh~ll consist of an acrylic or modified
acrylic copolymer produced by emuls:on polymerization. Other necessary
aaaitives such as preservatives, anti foam agents, and dispersants /nay be
included.

3.3 Quantitative requirements.

3.3.1 Lead content. The Iedd metal content of the paint shall be a
maximum of O.Ob percent by weight of nonvolatile matter when tested in
accordance with 4.3.2.

3.3.2 VOC content. The VOC content shall be a maximum of 250 grams
per ]iter (g/l.) (2.1 pounds per gallon (lb/ga:)) when testes as s~ecified.
7n4. 3.3.

3.3.3 Dryinq time. The dry-to-touch time shall be a maximum of one hour
and the dry-hard time shal I be a maximum of 16 hours when tested as specified
in 4.3.4.

3.3.4 Fineness of qrind. The fine~e~s of grind shall be a minimu,m of

6 tiegman units when tested as specified in 4.3.5.

3.3.5 Specular qloss. The bO degree (0) specular gloss mean reading shall
be between a minimum of 30 and a maximum of 60 when testes in accordance with
4.3.6.

3.3.6 Opacity. When tested in accordance with 4.3.7, the contrast ratios
shall be as shown for the reflectance indicated below:

.
Minimum

Ret:-lectance Contrast Ratio

80 and above 0.97
79 - ‘lb 0.38
75 and below 0.99

.
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3.4 Qualitative reauirement~.

3.J.1 Condition in c~ntain~r. The paint, as received, shall be ready-
mixed, and shall show no evidence of biological growth, livering, skinning,
putrefaction, rust from corrosion of the conta~ner, or hard sett!ing of the
pigment. Any se~tled pigment shall be readily dispersible in the liquid
portion by hand stirring to t’orm a smooth, homogeneous paint, free from
persistent foam.

3.4.2 Color. When tested in accordance with 4.3.8, the color shall be
a~ specified (see 6.2).

3.4.3 Storaqe stability. When tested in accordance with 4.3.9, the paint
shall show no gelation, pigment settling, excessive thickening, coagulation,
lumps, or coarse particles, and when applfied to a glass panel shall dry to a
smooth, uniform finish.

3.4.4 Workinq pro~erties . When tested as described in 4.3.10, there shall
be no runs, sags, streaks, flashes, laps, pinholing, mud-cracking, eyeing, or
cratering after application of the first coat; no picking-up or rolling-up of
the first coat during application of the second coat; and after 24 hours, the
film shall be smooth and uniform.

3.4.5 Microbial qrowth resi~tance. When tested as specified in 4.3.11,
the degree of microbial growth sha? t‘ have a maximum disfigurement rating of 8.

3.4.6 Flexibility. When tested in accordance with 4.3.12, there shall be
no visible cracking of the paint.

3.4.7 Adhesion to previously painted surfaces. When tested as specified
in 4.3.13, the adhesion shall be rated 46 or better.

3.4.8 Humidity resistance. When tested as described in 4.3.14, there
shall be no rust bleed-through, no rust creepage greater than 1/8 inch
(3 millimeters (mm)) from the scribed mark, and the degree of blistering shall
be no greater than size 6 and of medium density as defined in ASTM 0714.

3.4.9 Salt spray resistance. ldhen tested as described in 4.3.15, the
degree of blistering shall be no greater than size 6 and of medium density
as defined in ASTM D714, and there shall be no rust creepage more than
l/8-inch (3 mm) from the scribed mark.

3.4.1O Accelerated weathering resistance. When the coated panel is
prepared and tested in accordance with 4.3.IG, the 60” specular gloss of
the weathered panel be no less than 80 percent of the original value.

3.5 Material Safety Data Sheets (MSDS). MSDS shall be ~ubrnit!.ed in
accordance with FED-STL)-313.
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3.b Air quality regulations markina. The marking on each unit container
and shipping cont~iner shall inc?’ude tne m3xlmum ‘.’OCin grcms per liter and
pounas per gallon of coating, ]e~~ water ana less .e~~mpt solvents, ~na ~n~ll

d-ISO ~Zate thiit the material; is to be useu without thinnir)g ~nder normal
envlronmenta-l and appiicat~on conditions.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the
contract or purcnase order, the contractor is responsible for the performance
of al 1 inspection requirements as specified herein. Except as otherwise
specified 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 set forth in
the specification where such inspections are deemed necessary to assure
supplies and services conform to prescribed requirements.

4.1.1 Responsibility for compliance. All material must meet all require-
ments of sections 3 and 5. The inspection set forth in this specification
shall become a part of the contractor’s overall inspection system or quality
program. The absence of any inspection requirements in the specification
shall not relieve the contractor of the responsibility of assuring that all
products or supplies submitted to the Government for acceptance compiy with
all requirements of the contract. Sampling in quality conformance does not
authorize submission of known defective material, either indicated or actual,
nor does it commit the Government to acceptance of defective material.

4.1.2 Material inspection. The contractor is responsible for insuring
that supplies and materials are inspected fot- compliance with all the
requirements specified herein and in applicable referenced documents.

4.2 Quality conformance inspection. The quality coni’ormance inspection
sha-~l inc?uae the tests of 4.3 and the packaging inspection of 4.S.

4.~.] Sampling. When a certificate o~ compliance is not acceptable
(see 4.4 and 6.2), inspection shall be performed on samples selected from
each lot in accordance with ASTM D3925.

4.2.2 @J. A iot shall consist of material from a s{ngle manufacturer’s
batch, defined as the ena oroduct of all raw materials mixed, blended, or
proceszed in ,3 single operation.

-

4.3 Tests. Samples selected in accordance with 4.2.1 shall be subjected
to :he tests ~pecified in 4.3.2 to 4.3.16, Failure of any test shall be ciiuse
!~r’ rejec~i~n ~t the lot from which the SamDle wci~ tai:en.

i,
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in the test method.

4.3.2 Lead content. Determine the lead metal content. of the paint in
accordance wi~h ASTM D3335.

4.3.3 VOC content. Determine the VOC content in accordance with ASTM
D3960, and calculate as grams of VOC per liter of coating less water and
less exempt solvents.

4.3.4 Dryinq time. Determine the dry-to-touch time and dry-hard time in
accordance with ASTM 01640.

~.3.5 Fineness of grind. Determine the fineness of grind in accordance
with ASTM DI21O.

4.3.6 Specular qloss. Measure the 60” specular gloss in accordance with
ASTM 0523.

4.3.7 O~acity. Measure the contrast ratio in accordance with ASTM D2805
for a spreading rate of 400 square feet per giillon, and determine compliance
with 3.3.6.

b 4.3.8 Color. Apply the paint to a clean, smooth, plate-glass panel with a
0.003 inch (approximately 0.0(.)6inch gap clearance) film app-licator. Allow
the film to dry for 24 hours. Evaluate the color of the dry film visually in
accordance with ASTM 01729.

4.3.9 Storaqe stability. Fill three resin-lined, friction-top, one-pint
cans with the paint, and close the cans tightly. Expose one can and contents
three times to the following temperature cycles:

a. Low temperature of 40 ~ 3“ Fahrenheit (“F) for 16 hour~.
b. High temperature of 100 ~ 3°F for 8 hours.

Store the second can and contents at 40 ~ 3°F for two weeks. Store the third
can and contents at 100 + 3°F for two weeks. Following the exposure periods,
examine the contents of ~he cans for compliance with 3.4.3.

4.3.10 Workinq properties. Apply the paint to three smooth steel vertical
surfaces at 8 rnils wet film thickness by spray, and 4 roils wet fi~m thickness
by brush or roller. The steel surfaces shall be cold-roljed steel panels
conforming to ASTM D609, Type 3, prepared for coating by Method D. [)ry the
paint in a well-ventilated room or other enclosed space, free from drafts and
dust, in diffused light, not in direct sunlight. Maintain the air temperature
between 75 ~ 5°F and the relative humidity ~t 50 L 5 percent during
application and drying. After four hourt of drying, apply a second coat- in
the same manner as the first. Examine the applied pa’]nt tor compliance with
3.4.4.

-1
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4.3.12 Flexibility. Determine f Iexibility in accordance wit!] i\ST’MD1737
us.ir~ga ;,/4-incn mldnurei. Preodre ~t]e Lest pdnel by dpolying the paint 10 d
coic-rol led steel panel conforming to AS:;.!Db03, Type 3, prepared for caat:lr~g
by Meti100 C. The thickness of the panel shd~t be 0.0375 ~ 0.0125 inch. Apply
a two-inch-wide film of the paint with a film applicator that will give a dry
thickness of 0.09 to 1.1 roils. Air dry the coated panel for 24 hours at a
~emperature of 70 to 80°F and then place in an oven at 98 to 102UF for four
days . After removal from the oven condition the panel for two hours at 70 to
80°F, and then bend over the l/4-inch mandrel. The bend shall be examined in
a strong light for cracking of the paint.

4.3.13 Adhesion to pret~~ous~v painted surfaces.

4.3.13.1 Alkyd adhesion. Coat a pane], having an area of at least
24 square inches, of a suitable non–corroding substrate, with one coat of
alkyd enamel conforming to SSPC-Paint 104, Type I. The dry film thickness of
the coating shall be a nominal 2 roils. Expose the test panel to 1000 hours of
accelerated weathering in accordance with ASTM G53. At the end of the
exposure period, wash the panel with water using a soft sponge. Apply one
coat of the paint using a 0.003 inch (approximately 0.006 inch gap clearance)
film applicator and allow to dry for 72 hours. Determine the adhesion in
accordance with ASTM 03359, Method 8.

4.3.13.2 Epoxy adhesion. Coat two 3 by 8 inch cold-rolled steel panels,
having an area of at least 24 square inches, conforming to AS1”M D609, Type ~,
prepared for coating by Method O, with an epoxy material conforming to
MIL-P-24441/1, Formula 150. The dry film thickness of the coating shall be
2 roils. Allow one coated panel to dry for 24 hours and the second panel for
96 hours. At the end of the drying time, apply one coat of the paint to
each panel using a 0.003 inch (approximately 0.006 inch gap clearance) film
applicator and allow to dry for 72 hours. Determine the adhesion as specified
in 4.3.13.1.

4.3.14 Humidity resistance.

4.3.14.1 Panel preparation. The test panel shall De a hot-rolled steel
panel, having an area of at least 24 square inches, prepared for coating by
blast cleaning to a nominal 2.0 mil profile in accordance with SSPC-SP 10,
using an aluminum oxide grit. Coat the panel with one coat of primer
conforming to MIL-P–28577 and two coats of the paint, using a 0.003 inch
(approximately 0.006 inch gap clearance) film applicator: Allow the panel
to dry 24 hours between coats, and cure the finished panel one week before
scribing and exposure. Scribe an “x”, two inches wide and two inches high,
through the coating to the metal, on the lower half. of the panel, before
exposure testing. Protect the cut edges of the pane] with a suitable
material stable under the conditions of the test, such as carnauba wax.

.

El
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4 .3.14.2 Exposure testina. Test the panel, coa%ea sise down, in
accordance with ASTM 02247 for 1000 hours. Observe the exposed pane]
fGr compliance w<lth 3.4.8.

4.3.15 salt SorGy resistance. Prepare the test panel as described in
~>~.lq.1, and expose the test panel in accordance with ASIM B117 for
1000 hours. Observe the exposed panel for compliance with 3.4.9.

4.3.16 Accelerated weathering resistance. Apply the paint to a smooth
3 by 8 inch aluminum test panel, using a 0.003 inch (approximately 0.006 inch
gap clearance) film applicator, and allow the panel to cure for one week.
Measure the bOO specular gloss in accordance with ASTM 0523. Expose the test
panel to 1000 hours of accelerated weathering in accordance with ASTM G53
and then remeasure the 60° specular gloss. Determine compliance with 3.4.10.

4.4 Certificate of compliance. Unless otherwise specified (see 6.2), a
certificate of compliance shall be submitted to the procuring activity and
shall be acceptable as proof that the products being offered meet all the
requirements of this specification, provided the contractor furnishes actual
test results, acceptable to the Government, indicating that tests have been
performed to substantiate the certification. The certificate shall state that
the tests have been performed on products manufactured from the same raw
materials as the items being offered. The Government reserves tne right to
require additional testing and certification when raw materials are changed or

w when ozherwise deemed necessary.

4.5 Packaqinq inspection. The inspection of the packaging, packing,
and marking shall be in accordance with the requirements of section 4 of
PPP-P-1892.

5. PACKAGING

5.1 Packaqinq, pac!:ina, and marklnq. Packaging, packing, and marking
shall be in accordance with the requirements of PPP-P-1892, with the level of
packaging and the level of packing as specified (see 6.2). The paint shall be
furnished in l-gallon and 5-gallon containers as specified (see 6.2).

5.1.1 Special markinq. In addition to markings required by PPP-P-1892,
containers shall be marked as specified in 3.6.

G. NOTES

6.1 Intended use. This specification covers a paint intended for use as
a topcudt over a water-borne primer conforming to MIL -P-2-8577 for bare metal
surfaces or previously painted metal surfaces in non-marine environments.
The paint is also intended for use in all environments directly over suitable
previously painted surf-aces. The paint can be used on both exterior and
interior metal surf:~ces where air quality regulations limit the VOC content
t(7 :’~’~)‘3:1-(~~ ~~~~~~1) Ihe paint f,nOIJ]db?” tlp~]i~d Onl\/ at ?[?TTl~lf?pdtlJrf?c,
:).? ~$*J()(.fj :)() ,~r](] ‘~’j~;”} ..iOIJ,1 r?l, il ~’:t+ !Ill!lli(lll.y fjo Iliatl(?rtt]~jfl35 p(>rcenl..

‘4
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6.2.1 Acquisition requirements.

a. Title, number, and date of this specification.
b. Color required (see 3.4.2).
c. If a certi;lcate of compliance is not acceptable (see 4.4).
d. Level Oi- packaging and level ot packing required (see 5.1).
e. Size of container required (see S.1).

6.2.2 Data requirements. When this specification is used in an
acquisition which incorporates a DO Form 1423, Contract Data Requirements “
List (CDRL), the data requirements identified below shall be developed as
specified by an approved Dll Form 1664, Data Item Description (DID), and
delivered in accordance with the approved CDRL incorporated into the
contract. When the provisions of DoD Federal Acquisition Regulations
Supplement 27 .475-1 are invoked and the DD Form 1423 is not used, the data
specified below shall be delivered by the contractor in accordance with the
contract or purchase order requirements. Deliverable data required by this
specification is cited in the following paragraphs:

Paraarar)h No. Data requirements title Applicable DID No.
4.4 Cert~ficate of compliance DI -E-2121

(DIDs related to this specification, and identified in section 6 will be
approved and listed as such in DoD 5010.12L, Acquisition Management Systems
and Data Requirements Control List. Copies of DIDs requirea by the
contractors in connection with specific acquisition functions should be
obtained from the Naval Publications and Forms Center or as directed by the
contracting officer.)

6.3 Conformance to air qualitv regulations. Purchasers shouia determine
that the material being procured conforms to the air quality regulat~ons for
the applications intended in the jurisdictions where the material will be used.

6.4 Subject term (key word) listinq.

Acrylic
Acrylic paint
Acrylic topco~t
Metal paint
Modified acrylic
Paint
Semigloss acrylic
Semigloss paint
VOC controlled paint
Water-borne paint

.
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5.5 ~~~nap~ =rein nrevious issue. Asterisks are not used in this revision
to ident;f:~ cnanges ~ith res~ect to the previous issue, due to l-he extensive-
ness of the changes.

Preparing Ac’bivity:
Navy - ‘fll

(Project 8010-1169)

.

.
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