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MILITARY SPECIFICATION

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 controliied by air qual1ty regulatwons

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

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.7.7 Specifications and standards The following spec1r1cat10ns
and standards form @ 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.

|Beneficial comments (recommendations, additions, deletions) and any pertinent|
jdata which may be of use in improving this document should be addressed to: |
|Commanding Officer (Code 156), Naval Construction Battalion Center, Port |
|Hueneme, CA 93043-5000, by using the self-addressed Standardization }
|Document Improvement Proposal (DD Form 1426) appearing at the end of this |

|

|document or by letter.

AMSC N/A . FSC 8010

DISTRIBUTION SSTATEMENT A. Approvec for public release: distribution is
uniimited.
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CRPEZIEICATIONG
FEDERAL
PPP-P-1H92 - Paint, Varnisn, Lacquer, and Relateu Materiais;
Pacxag’ng, #acking, and Marking of
MILITARY
MIL-P-28577 - Primer., Water—-8orne, Acrylic or Modified Acrviic,
ror Metai Surtaces
MIL-P-24441/1 - Paint, Epoxy-Pclyamide, Green Primer, Formula 150
Tvne 1
Type
STANDARD
FEDERAL
FED-3TD-313 - Material Safety Data Sheets Preparation and the
Submission of

(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.)

2.2 0Other publications. The following documents form a part or this
specification to the extent speciiied herein. Uniess otherwise specitied,

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 of the documents not listed in the DODISS shall be the
jssue of the non-Government documents which is current on the date of tThe
soiicitation
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
B117 - Method of Salt Spray (Fog) Testing
D523 - Test Method for Specular Gioss
D603 - Methods for Preparation of Steel Panels for Testing
Paint, Varnish, Lacguer, and Related Products -
D714 - Tecst Method for tvaluating Degree of Blistering of Paints
D1210 - Test Method for Fineness of Dispersion of Pigment-
vehicle Systems .
D1640 - Test Methods tor Drying, Curing, or Filim Formation
of Organic Coatings at Room Temperature
01729 - Practice for Visual Evaluation of Color uw: ferences
ot Upaque Materials
PRRACH - Test Method for tlongation of Attached Organic
Coatings with Cylindarical Mandrel Apparatus
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02247 - Sractice for Testing Water Resiszance of Toztinge in
100 % Relative Humidity

oZase - Tent Mztrod for Miding Power of Pzints by Refleciometry

D327z - Tez*t “Methed for Resistarnce to Growih of Mold on the
Surtsce of Interter Coatings inoan Envircomentz Chamber

N3274 - Method of Evaluatine Degree of Surface Distigurement
Aaf Paint Films by Microbial (Fungal or Algal) Growth or
Soil and Dirt Accumulation

D323k - Tect Method for Low Concentrations of Lead, Cadmium, and
Cobalt in Paint by Atomic Absorption Spectroscopy

03359 - Test Methods for Measuring Adhesion by Tape Test

03924 - Specification for Standard Environment for Conditioning
and Testing Paint, Varnish, Lacquer, anc Related Materials

D3925 - Practice for Sampling Liquid Paints and Related Pigmented
Coatings

03960 - Practice for Determining Volatile Organic Content (VOC) of
Paints and Related Coatings

G53 - Practice for Operating Light- and Water-Exposure Apparatus
(Fluorescent UV-Condensation Type) for Exposure of
Nonmetallic Materials

(Appiication for copies should be addressed to the American Society for
Testing ana Materiais, 1916 Race Street, Philadeipnia, PA 19303-1187).
STetiL STRUCTURES PAINTING 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 siandaras and other publwcat1ons are normally available
from the organizations wnich prepare or which 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 standards), the text of
this specification shall take precedence. Nothing in this specification,
nowever, shall supercede applicable laws and regulations unless a specific

exemption has been obtained.
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REQUIREMENTS

3.1 Genera.. The paint shall consist of pigment:s and vehic e combined to

A e :
|

produce a ready-to-use product meeting a rements of ihis

1
specirication. The paint shall be ftree o
personnel under normai conditions of use.

(P8
(A
)

3.2.1 Piament:z. A1l pigments shail be chaik-resistant anc alkali-
resistant. Tinting pigments shali be used when necessary 1o provide the
color required (see 3.4.2 and 6.2) and shall be lightfast. Suitable

3.2.2 Vehicle. The vehicle shail consist of an acrylic or modified
acrylic copolymer produced by emulsion poiymerization. OQther necessary
adaitives such as preservatives, antifoam agents, and dispersants may be
inc luded.

3.3 Quantitative requirements.

3.3.1 Lead content. The lead metal content of the paint shall be a
maximum of 0.06 percent by weight of nonvolatile matter when tested 1in
accordance with 4.3.2.

ent. The VOC content shail be a maximum of 250
1 pounds per galion (1b/ga’)) when testTea as <p

)

.3 Drying time. The dry-to-touch time shall be a ma
ry rd tim 1 hours when T

N P = O 4
e 4 iHdX 1w ot 10 LUl > when

3.3.4 Fineness of grind. The fineness of grind shall be a minimum of
6 Hegman units when tested as specified in 4.3.5.

o

3.3.5 Specular gioss. The 50 degree (°) specular gioss mea
be between a minimum of 30 and a maximum of 60 when tested in a
4.3.¢6

[P ¢ 2N

o ¥

n
cc

that wouid be toxic to

3.3.6 Opacity. When tested in accordance with 4.3.7, the contrast ratios

shall be as shown for the reflectances indicated below:

Minimum
Retlectance Contrast Ratio
80 and above 0.97
79 - 76 0.38

75 and below 0.99
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3.4 Qualitative recuirements.

3.4.1 Condition in container. The paint, as received, shali be ready-
mixed, and shall show no evidence of biological growth, livering, skinning,
putrefaction, rust from corrosion of the container, or hard settiing of th
pigment. Any settled pigment shall be readily dispersible in the liquid
portion by hand stirring to form a smooth, homogenous naint, free from

rm a2 smooth, homogenous
persistent foam.

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

n A N CHtmommons ctab i3, Wt nm +necedtoad o mrmAamAameAa S+h A 2 Q +ha nasn+

Q.. 0 QLOTAYT S LdU 1LY, wWIHICH LES LEU i aguLoirdaniec wi Lk *.43.3, LT pagini L
shall show no gelation, pigment settling, excessive thickening, coaqulation,
lumps, or coarse particles, and when applied to a glass panel shall dry to a

smooth, uniform finish.

3.4.4 Working properties. When tested as described in 4.3.10, there shall
be no runs, sags, streaks, fiashes, iaps, pinhoiing, mud-cracki
cratering after application of the first coat; no picking-up or
the first coat during appiication of the second coat; and after
film shall be smooth and uniform.

g, eyeing, or
roiling-up of
24 hours, the

3.4.5 Microbial growth resistance. When tested as specified in 4.3.11,
the degree of microbial growth shal! have a maximum disfigurement rating of 8.

3.4.6 Flexibility. when tested in accordance with 4.3.12, there shall bhe
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 4B or better.

2.4.8 Humidity resictance When tected as described in 4 3 14, there

T . RACHERC RS AR~ R R RS 111% (LR N UE S B Sp 8 CTSLy 1Tl T

sha11 be no rust bleed-through, no rust creepage greater than 1/8 1nch
(3 millimeters (mm)) from the scribed mark, and the degree of blistering shal)
be no greater than size 6 and of medium density as defined in ASTM 0714.

3.4.3 Salit spray resistance. When 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

1/8-inch (3 mm) from the scribed mark.

3.4.10 Accelerated weathering resistance. when the coated panel is
prepared and tested in accordance with 4.3.'6, the 60° specular gloss of
the wealhered panel be no less than 80 percent of the original value.

3.5 Material Safety Data Sheetc (MSDS). MSDS shail be submitted in
accordance with FED-STD-313.




Downloaded from http://www.everyspec.com

MIL-P-2857/88(YD)

3.3.7  Exgiucec materfz s, MDD $n:’T tnow exctusion af coromtom, Yead

haiogenated soivents, benzene, anad 2-ethoxyethanoi ana Z2-methoxyethanoi ana
the corresponding acetates, as intended ingredients.

¢ Al oom mmiim 1y O T S A S, s o PP S mem mmab iiem S et d e

J2.0 A1l JdaiiiLy reaygigaliony indrifu. Ine mur:\mg Oon ediit yniL Luntainer
AanA chinnina rAant=2inoar cnal]l ArclaAds Fma maxydimom VOC in arome ner litor and
QUL J PP g P g P i SIS LR RV IV RCR o SRR AR Thiuin v U [RANERY R AEPELL- T O A LI R~ [FRRAY]
pounds per gaijon of coating, less water ano less exempt solvents, ana snhall
disu state that Lhe maleriai is Lo be used without tninning under normal
envirenmentai and appi ycation congitions.

4. QUALITY ASSURANCE PROVISIONS

401 Doacnancihility Far inspection. Imlace Atharagice cnarifdad in thao

. 1 l\‘:agull_, IR ILJ LR Al T CTC Cruni Ui T 30 VLIIT T ¥w i oG QT L I T T wire
contract or purcnace order, the cgnt.actor is responsible for the performance
of all 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, un!ec dwsapproved by the Government.
rm
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.1 Responsibilitv for compliance. A1l material must meet all require-
of sections 3 and 5. The inspection set forth in this specification
become a part of the contractor's overall inspection system or quaiity
am.

3
> ®
o 3
—wn

bsence of any inspection requnremenL> in the specification

ve the contractor of the responsh hﬂ11f\l of 1<cnr1nn that all
e The contracioy tne esponsso S Y tna
|

suppiies submitted to the Government for acceotance compiy with
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.
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4.1.2 Material inspection. The contractor is responsibie for insuring
At s line AanAd ma+tardiale ava Ancnar+nd fAar Framnldanca with all +ha
Lita bt )Uppl rcs anu HnigLersr iailo> ar c IIIDVCLLCU T LCuiip it iaiivc w i Ll aiil Lnc
requirements specified herein and in applicable referenced documents

4.2 Qualitvy conformance inspection. The quality conformance inspection
shail “nclude the tests of 4.3 and the packaging inspection of 4.5.

AN [ B [ N ST VO o I ~ L P s T i - s =)
4.2.1 o] 2‘ ng. wnen a cervtiriCdie Oor compiidarnice 15 noL atiepiabic
fcoe A 4 and & 2\ Sncnartinon <hall ha nerformed aon camnlec coalerted from
\2,CET =*.% a4aliu ©.cC), FHIOPTCL LIV SN i1l UT pPol 1 UIhmcy Uil QI 180 ST ITL LTy @ vl

each lot in accordance with ASTM D3925.

4.2.2 Lot. A lot shall consist of material from a s{ngle manufacturer's
patch, defined as the end product of all raw materials mixed, blended, or
procecced in a single operation.

4.3 Tests. Samples selected in accordance with 4.2.7 sha!l be subjected
to the Lests specified in 4.3.2 to 4.3.16. Failure of any test shall be cause
tor reiecticn 3f the tot from which the sample was taken.
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4.3.7 Test congitians. Sclup’vci shall be coragitioned ancd tested in & room
environment maintained ac specified in ASTHM 22824 unless otherwize specified
in the test method

3.3.2 Lead content. Determine the lead metal content of the paint in
accordance with ASTM D3335.

4.3.2 VOC content. Determine the VOC content in accordance with ASTHM
h) .
D3960, and calculate as grams of VOC per liter of coating less water and
less exempt solvents

4.3.4 Drying time. Determine the dry-to-touch time and dry-hard time in
accordance with ASTM D1640.

4.3.6 Specular gloss. Measure the 60° specular gloss in accordance with
ASTM D523.

4.3.7 Opacity. Measure the contrast ratio in accordance with ASTM D2805
for a spreading rate of 400 square feet per gallon, and determine compliance
with 17 &

4.3.8 Color. Apply the paint to a clean, smooth, plate-giass panel with a
0.003 inch (approximately 0.006 inch gap clearance) film applicator. Allow
the film to dry for 24 hours. €Evaluate the color of the dry film visually in

accordance with ASTM D1729.

4.3.9 Storage stability Fi11 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 hours.

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 the cans for compliance with 3.4.3.

4.3.10 Working properties. Apply the paint to three smooth steel vertical
surfaces at B mils wet film thickness by spray, and 4 miis wet fiim thickness
[ S T, B [ b o . PR Lo m b~ 17 [N, ~— A mem TV ad o] na a1~
DY VFPuUsn OF roller. rne >LEE) surrdies Siiaii pe Ltuilu~-rouilrieu s Leci Udlcl)
conforming to ASTM D609, Type 3, prepared for coating by Method D. Dry the
paint in a well-ventilated room or other enclosed space, free from drafts and

dust, in d1ffused light, not in direct suniight. Maintain the air temperature
between 75 + 5°F and the relative humidity at 50 + 5 percent during
appiication and drying. After four hours of drying, apply a second coat in
the same manner as the first. Examine the appiied paint for compliiance with
3.4. -
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.11 Micrepiel arowth resistance. Test the paint in accordance Witn
STHM 03272 ana determine the distigurement rating as specifiec in ASTM 22274,

&

4.2.12 Flexibility. Determine flexibiiity in accordance with ASTM 01737
using a i/4-inch mangrei. Prepare lhe lecti panel by gpg1y.ng the paint to a
caicg-roiled steel panel conforming 1o ASTM D503, Type 3, prepared for coating
by Metnod C. The thickness of the pane! shaii be 0.0375 + 0.0125 inch. Apply
a two-inch-wide film of the paint with a fiim applicator that will give a dry
thickness of 0.02 to 1.1 mils. Air dry the coated panel for 24 hours at a
temperature of 70 to 80°F and then place in an oven at 98 to 102°F for four
days. After removal from the oven condition the panel for two hours at 70 to
80°F, and then bend over the 1/4-inch mandrel. The bend shall be examined in

a strong light for cracking of the paint.

4.3.13 Adhecion to previously painted surfaces.

4.3.713.17 Alkyd adhesion Coat a panel, having an area of at least
24 square inches, of a suitable nor-corroding substrate, with one coat of
alkyd ename)l conforming to SSPC-Paint 104, Type I The dry film thickness of
the coating shall) be a nominal 2 mils. 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. Appiy one
coat of the paint using a (.003 inch (approximately 0.006 inch gap clearance)
fiim applicator and allow te dry for 72 hours Determine the adhesion in
accordance with ASTM D3359, Method B.

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 ASTM D609, Type 1,
prepared for coating by Method D, with an epoxy material conforming to

MIL-P-24441/1, Formula 150. The dry Film thickness of the coating shall be
2 mils. 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.

A N s A S+
4.3. Midit

n u
4 oumi Y

4.3.14.1 Panel preparation. The test panel shall be a hot-rolled steel
panel, having an area of at least 24 square inches, prepared for <oating by
blast cleaning to a nominal 2.0 mil profile in accordance with SSPC-SP 10,
using an aluminum oxide grit. Coat the panei 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 panel with a suitable
material stable under the conditions of the test, such as carnauba wax.
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4.3.15 Salt spray resistance. Prepare the test panel as described in
4.2.14.1, and expose the test paneil in accordance with ASTM B117 for
1000 hours. Observe the exposed panei for compiiance with 3.4.9.

A 2 1k Accelerated weathering o
f.50.:0 AL graiced Lnering e
3

c o
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 60° specular gloss in accordance with ASTM D523. Expose the test
panel to 1000 hours of accelerated weathering in accordance with ASTM G53
and then remeasure the 50° specuiar gioss. Determine compiiance with 3.4.310

ictanc
1stanc

Annly the naint to a cmooth
Annly the paint 1o 3 cmooih

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
materiale as the items being offered. The Government reserves the right to
require additional testing and certification when raw materials are changed or
when otherwise deemed necessary.

4.5 Packaging inspection. The inspection of the packaging, packing,
and marbsina chall ha 3nm arrArdanecn with +ha vraniidramante nf cart3inan A nf
arnu IIIQII\IIIS 201Q 1} uc 1l aeLuil uagiilLc wi Lii Litc rTTyu il i Lo v SCTWw L iU - i
PPP-P-1892

5. PACKAGING

5.1 Packaging, packina, and marking. 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 he

vvvvvvvvvv [SX= R0 1S 2

furnwshed in 1-gallon and 5- gal]on containers as specified (see 6.2).

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

6.1 Intended use. This specification covers a paint intended for use as
a topcoat over a water-borne primer conforming to MIL-P-28577 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
previousiy painied surfaces. The paini can be used on Doth exterior and
interior metal surfaces where air quality regqulations 1imit the VOC content
to 250 g/L (2.0 Ih/gal).  he paint chould be anplied anly at temperatures

Delween HU o oanaT GGt ang g o redative humidity no higher than 35 percent.
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.2 Qrdering datz. Purchasers shou'd exercise ary cesir
herein, and acquisition aocuments shou'd specify the fci i

6.2.1 Acquisition reguirements.

a Title, number, and date of this specification.

b. Color required (see 3.4.2).

c. 1f a certificate of compliance is not acceptable (see 3.4).
d Level of packaging and level of packing reguired (see 5.7).
e Size of container required (see 5.1).

6.2.2 Data requirements. When this specification is used in an .
acquisition which incorporates a DD Form 1423, Contract Data Requirements
List (CDRL), the data reguirements identified below shall be develooed as

specified by an approved DD Form 1664, Data Item Description (DID), and
delivered in accordance with the approved CDRL incorpdrated into the
contract. Wwhen 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:

Paraagraph No. Data requirements title Applicable DID No.
4.4 Certificate of compiiance 01 -E-2121
(DIDs related to this specification, and identified in section 6 will be
anproved and listed as such in DoD 5010.12L, Acgquisition Management Systems

and Data Requirements Con{roi List. Copies of DIDs required 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 quality reaulations. Purchasers should determine
that the material being procured conforms to the air guality reguiations far
the applications intended in the jurisdictions where the material will be used.

6.4 Subject term (key word) listing.

Acrv11c topcoat
Metal paint
Modified acrylic

Paint

Semigioss acryiic
Semigloss paint

VOC controlled paint
Water-borne paint

10
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5.5 Changes from previous issue. Asterisks are not used in this revicion
to identify cnangec with respect to the previous issue, due to lhe extensive-
ness qof the changes.

Preparing Aclivity:
lavy - ¥

F-RYAY]
wa vy

(Project 8010-1169)
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