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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 meta! surfaces or surfaces treated with a primer conforming to
MIL-P-28577. It is suitable for use in environments where volatile organic

COmDOUHG (VOC) emissions are controiled by air quality r‘egulatwns

e an I'4 c 9 c

(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.

|Beneficial comments (recommendations, additions, deletions) and any perti

(=R SR T L Ll iV, Q%N

|data 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.
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MIL-P-235788B(/0}
CPEZIRICATIONS
FEDERAL
PPP-P-i892 - Paint, varnisn, Lacquer, and Relatleg Materials,
Pacxadg’ng, #acking, and Marking ot
MILITARY
MIL-F-28577 - Primer, Water-gorne, Acryiic or iodified Acryiic
ror Metal Surrtaces
MIL-P-24441/Y - 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 OQther Dublicationc The iollowing documents form a parti of 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 the
soiicitation.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

B117 - Method of Salt Spray (Fog) Testing

D523 - Test Method for Specular Gioss

D603 - Methods tor Preparation of Steel Panels for Testing
Paint, Varnish, Lacquer, and Related Products °

D714 - Test Method for Evaluating Degree of Blistering aof Paints

01210 - Test Method for Fineness of Dispersion of Pigment-
vehicle Systems .

D1640 - Test Methods for Drying, Curing, or Film Formation
of Organic Coatings at Room Temperature

D1729 - Practice for VYisual Evaluation ot Color Difterences
of Upaque Materials ’

R - Test Method for tlongation of Attached Organic
Coatings with Cylinarical Yandrel Apparatus
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02247 - Zractice for Testing water Resistance of CTsoatingt in
100 % Reiative Humidity

o23se - Tent Metnod for 4iding Power of Pzintcs by Refleciomesry

03272 - Tezt “ethod foar Resistance to Growih of Mold on the
Iuriace ol Interier Coatings tn oan Environmentz’ Chamber

N3z14 - Method of Evaluating Decree of Surface Distigurement
Aaf Pxint Films by Microbial (Fungal or Algal) Growth or
Soil and Dirt Accumulation

D3225 - Tect Method for Low Concentrations of Lead, Cadmium, and
Cobalt in Paint by Atomic Absorption Spectroscopy

D3359 - Test Methods for Measuring Adhesion by Tape Test

D3924 - 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-txposure Apparatus
(Fluorescent UVv-Condensation Type) for Exposure of
Nonmetallic Materials

(Appiication for copies should be addressed to the American Society for
sting ana Materials, 1916 Race Street, Philadeipnia, PA 193103-1187).
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).
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2.3 Order of precedence. In the event of a conflict between the text of

(YL

e
detail specifications, specification sheets, or M5 stand
this specification shall take plcucdcubc. Nothin i" h
however, shall supercede applicable laws and requ
exemption has been obtained.

ng
11
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3.1 Genera,. The

v U

paint shall consist ot pigments and vehic:e combined to
is

produce a ready-to-use product meeting all the reguirements of in
specitication. The paint shall be tree of materials that wouid be toxic to
personnel under normal conditions of use

3.2 Zompesiticr

3.2.1Y Piaments. All pigments shail be chaik-resistant anc alkali-
resistant. Tﬁnt1ng pigments shali be used when necessary to provide the
color required (see 3.4.2 and 6.2) and shall be lightfast. Suitable
extender ‘pigments shall be included when needed.

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

4

included.

3.3 Quantitative reguirements.

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.

3.3.2 VOC content The VOC content shail be a maximum of 250 grams
per liter (g/L) (2.1 pounds per galion (1b/ga’i)) when tested as specified
in 4.3.3

3.3.3 Drying time. The dry-to-touch time shall be a maximum of one hour
and the dry-hard time shall be a maximum of 16 hours when tested as specified
Aan 4 P a
[N T e e Y .

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

3.3.5 Specular gioss. The 60 degree (°) specuiar gloss mean reading shal
be between a minimum of 30 and a maximum of 60 when tested in accordance with
4.3.6.

3.3.6 0Opacity. When tested in accordance with 4.3.7, the contrast ratios
shall be as shown for the reflectances indicated below:

Minimum
Ret ‘ectance Contrast Ratio
80 and above 0.97
79 - 76 0.98

75 and below 0.99
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3.4 Qualitative reguirements.

A

3.4.17 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 te form a smooth, homogenocus paint, free from

persistent foam.

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

A [ PN P S S B A S Wt nm dnc A L oo ame,na sandh A 2 Q +heo maTnd

D.%.90 SQLOTAye SeaulliLy., WIiCH LEs Leu i GLL,UIUG nce witn 4.3 T LIIT paini b
shall show no gelation, pigment settling, excessive thickening, coagulation,
lumps, or coarse particies, and when applied to a glass panel shall dry to a

smooth, uniform finish.

3.4.4 Working properties. Wwhen tested as described in 4.3.10, there shall
be no runs, sags, streaks, fiashes, iaps, pinholing, mud-cracking, eyeing, or
cratering after application of the first coat; no picking-up or roiling-up of
the first coat during application of the second coat; and after 24 hours, the

ua - Lat 1O o e el unil

film shall be smooth and uniform.

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 Flexibilitwv when tested in accordance with 4.3.12, there shall he

. AR SR NI AT 4L =R Lot ~ Gy QLU RCANLT

no visible cracking of the pawnt

3.4.7 Adhesion to previously painted surfaces. When tested as specified
in 4.3.13, the adhesion shall be rated 4B or better.

LR R P el S g 8 LTSLP P UTU

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 D714.

3.4.8 Humidity resistance, UWhen tected as described in 4.3,14, there

3.4.3 3alt 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 4.3.16, the 60” specular gloss of

nn

the weathered pane) be no less than 80 percent of the original value.

3.5 Material Safety Data Sheetc (MSDS). MSDS <hail bhe submitted in
accordance with FED-STD-313.
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3.3.7  Exziugec materfz . MSDI on:z’ T osnow exctuscion of ttromtom, Yoz

-

ha;ogenated soivents, benzene, and 2-ethoxyethanoi ana Z2-methoxyethanoi and
the corresponding acetates, as intended ingredients.

1]
ol

3.6 Air guaiity requlations marking The marking on each unit container
anA chinasna rAantcinar enall AR~claAa Frna mavimim MVOAC Ain o aAar-me noar 13tor and
Qg RN VV I)Dl;l (S N S R R - tla LI A B LT ALV R W] v U i vl it M= LI B SR S N
pounds per gailon of coating, less water ana less exempt solvents, ana shall
aisu state that the maleriai is to be used without thinning under normal
environmentai and appiicatlon concitions.

4. QUALITY ASSURANCE PROVISIONS

a1 DacnAancihili+y FAar Sncnortinn Inlace Atharmagice cnacifiad in thae

.1 NTopPpUIlS LUl 1 Ly LUAYA 11T UCTUC CIruUri. LU B B = B VLIITI w i OCT QT L T U i Lirc
contract or purcnase order, the contractor 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 Faci1ities suitable for the performance of the inspection
rpquwrempnts spec f.ed herein, un!e pproved by the bo ernment
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4.1.1 Responsibilitv for compliance. A1)l material must meet all require-
s of sections 3 and 5. The inspection set forth in this specification

1 become a part of the contractor's overall inspection system or quaiity
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lies submitted to the Government for acceptance compiy with

1 requirements of the contract. Sampling in quality contormance 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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4.2 Qualitv contormance inspection. The quality conformance inspection
shail include the tests of 4.3 and the packaging inspection of 4.5.

a - ~ - 2 L _ = e A amd 2 L2 4 1 R (. 2 . — - e m b ) A
4.2.1 =2dmpling. wnen a certiricCadale Oor compiidnce 15> not dctepiabic
feno A A anmnd & 20\ snemartinan chall ha narfrnrmed An camnloac colar+ead from
\See 4.4 ana o.c), insSpeCition Snai1i1 ue perioOrmed U Sampire> ST itiecu 7 Ui

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 ot all raw materials mixed, blended, or
procecced in 3 single operation.

—

a4 1 e+ Camrnloe colar*t*nnd in arcordance with 4 2 1 echall he subiected
.0 oL adifipiesy Seiret el v aliuruanie witn %.¢.1 oHal 1l UE odbU oL ety

tn *thio tncte enpryfiod in 4 2 tn 4 1R Failure nof anv test Rh.]] De cause

v viie e o Lo JPLCL T T CU L T e e & SRV v S B \¥) - ~or Gy [ e -

for redecticn 2f the lot from which the ,amole was taken.
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4 12 0 Taocs rAnmAdt+l ~ne Camermlae chmatll ma ~arnAas+iamnad and *ac+tond 3n a rAanm

.91 TS e LunlU s L iUl . Salip res S04 vt T LWl o L UHITd dini LT o tod iy O Ui
snvyiranment maintained ac gnecifiad ‘n ASTHM Q7872 ynless otnerwise specified
environment mainhtasned &< specitied n o G- ¥4 aniecss ot S spec ed
in the test methoa.

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

A 1 " 1YY 2 Yol NP O Nt nmemdma +ha UNAL An;mtant 3 arcnmdancas vt ACTHM

4.3.9 VUL LOnLeErnc. pyeLermineg Ltiie vul CcufniLent 5 aliuruadiictc witit Ao
ni3aan and ralculate ac aramec of VOC ner liter of coatina less water and
Vwdde, Giid LA iLuIidoeT Qo i Gino v LA VIR SR | LI T v ~ LVO Ly 1Tee a e c e
less exempt solvents

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

-t

etermine the fineness of gring i
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4.3.6 Specular gloss. Measure the 60° specular gloss in accordance with
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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 fi]m to dry for 24 hours. Evaluate the color of the dry film visually in

4 3 Q S+nrage <tahility Fi1)l three recin- 11'n¢=r1 friction-top, one -pint

T oo s PARAR L SRR RS LA it TT P T o T ey TRV, VT T e
cans with the paint, and close the cans tightly. Ex ose one can and contents
three times to the following temperature cycles:

hrenheit (°F) for 16 hours.

a. Low temperature of 40
] for 8 hours.

b. High temperature of

re the second
! econd

L

an
4

-G

ts at 40 + 3°F for two weeks. Store the third
or two weeks. Following the exposure periods
s for compliance with 3.4.3.

.10 Working properties. Apply the paint to three smooth stee1 vertical
ils wet fiim thickness by spray, and 4 mils wet im thickness
] e steel surface -rol
o 2 nrana
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dust in d1ffused 11qht not in dwrect sun11g Maintain the aijr 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 compliance with
3.4.4. -
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4.2.117 Microniz] arowth recsistance. Test the paint in accordance w~itn
ASTM D3273 ana determine the distigurement rating as specifiec in ASTM JZZ74.

4.3.12 Flexibility. Determine flexibiiity in accordance with ASTHM 01737
using a i/4-incn mangrei. Frepare the tLect panel by applying the paint to a
coid-roiled steel panel conforming to ASTHM 0603, Type 3, prepared for coating
by Metnod C. The thickness of the pane! shaii be 0 0375 + 0 0125 1ncn Apply

a two-inch-wide film of the paint with a fil
thickness of 0.09 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 hend 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.

4,3.13.17 Alkyd adhesion Coat a panel, 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 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 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 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 ccating shall be
2 mils. Allow one coated panel to dry for 24 hours and the second panel for

WoOUiiT LUG LT Qi [V A | vl % HPUl o 4dild Lite o =

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.

1

A el A u, S A3
“4.0.14 ounlru

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 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) tilm applicator.” Allow the pane!l

to dry 24 hours between coats, and cure the finished panel one week before

scribing and exposure. Scrwbe an "x", two inches wide and two inches high,
through the coating to the metal, on the lower hali 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
4.3.14.1, and expose the test pane! in accordance with ASTM B117 for
1000 hours. Observe the exposed panel for compiiance with 3.4.9.

4,216 Accelerated weathering recictance An nl/ +he naint tn a cmpoth
Y . W e b AR Y " e ) A §F N 1 e w | W bWl v~ . I\PP TN | AL g L - VI W e
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 603° specuiar gioss. {Determine compiiance with 3.4.

an

4.4 Certificate of compliance. Unless otherwise specified (see 6.2), a
certificate of compliance sha)1 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 teste have been performed on preoducts manufactured from the same raw

ateriale as the items being offered. The Government reserves the right to
requ1re additional testing and certification when raw materials are changead or
when otherwise deemed necessary

4.5 Packagingq inspection. The inspection of the packaging, packing,
and mariedna chall ha Amn arrAarAanecen with +ha vranndramante n€ cartdinn A AFf
arnu IIOII\IIIS 21tQ 1 uc i acLuit uailiLc Wi Ll Litc rToyu Il cancii Lo Vi 200 L iy - 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 be

furn1shed in 1-gallon and 5-gallon 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 both exterior and
interior metal surfaces where air quality regulations 1imit the VOC content
ta 2850 g/L (2. th/qal). 're naint should he annlied oanly 3t temperatures

Delween oUoangT iuuTh ang g reddative huamidily no higner than 35 percent.
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6.2 OQOrdering datz. Purchasers shou'd exer*7fe ary cesirec cptions offered
herein, and acquisition documents shouid specify the fZiicwing:

6.2.1 Acguisition reauirements.

a Title, number, and date of this specification.

b. Color required (see 3.4.2).

¢. 1If a certificate of compliance is not acceptable (see 1.4).
d Level of packaging and level of packing required (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 requirements identified below shall be developed as

specified by an approved DD Form 1664, Data Item Description (DID), and
delivered in accordance with the approved CDRL incorpdrated into the
contract. When the provisions of DoD Federal Acquisition Regulations

Suppiement 27.475-1 are invoked and the DD Form 1423 is not used, the data
specified below shall be delivered by the contractor in accerdance with the
contract or purchase order requirements. Deliverable data required by this
specification is cited in the following paragraphs:

Paragraph No. Data requirements title Applicable DID No.

4.4 Certiticate ot compiiance DI -£-21271

(DIDs related 1o this specification, and identified in section 6 will be
approved and listed as such in DoD 5010.12L, Acquisition Management Systems

and Data Requirements Controi 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 reagulations. 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) Jisting.
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14
lic na1nf
Acrv11c toocoat
Metal paint
Modified acryiic

> 13>
O o0
-3
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Paint

Semiglioss acrylic
Saminlocs naint
Semigloss paint

VOC controlled paint

Water-borne paint
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5.5 Changes from orevious issue. Asterisks are not used in this revision
to identify cnangec with respect to the previous issue, due to Lhe extensive-
ness of the changes.

aring Aclivity:
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