Downloaded from http://www.everyspec.com

MIL-E-15090C
30 March 1982
SUPERSEDING
MIL-E-15090B
4 June i%32

(See 6.6)

| MILITARY SPECIFICATION
ENAMEL, EQUIPMENT, LIGHT-CRAY (FORMULA NO. 111)

This specification is approved for uge by all Departments and Agencies
of the Depnrtmen: of Defense.

1. SCOPB

l.1 Scope. This apecification covers light gray enamel suitable for
use as a finish coat on equipment, furniture, machinery, and switchboard
installations (see &.1). This product may be used where air pollution regula-
tions apply (see 6.35).

1.2 Classification. Light gray enamel covered by this specification sh
be furnished in the following types and classes, as specified (see 6.1.1 and
6-2-1):

Type I = Medium air-drying
Type II =~ Fast gir-drying
Type III = Baking:

_Class 1 = Glass
Class 2 = Seumigloss

2. APPLICABLE DOCUMERTS

2.1 Government documents.

2.1.1 Specifications and standards. Unless otherwise specified, the
following specifications and standards of the issue listed in that issue of
the Department of Defense Index of Specifications and Standards (DoDISS)
specified in the solicitation form a part of this apecification to the
extent speacified herein,

. . o |
Beneficial comments (recommendations, additions, deletions) and any pertinert |
data which may be of use in improving this document should be addressed to: I
Coomander, Naval Sea Systems Commanu, SEA 3112, Department of the Navy,
Uashing:on. DC 20362 by using the self-addressed Standardization Document ‘
Izprovement Proposal (DD Form 1426} appsaring st the ead of this docunment |

or by lettar.

FSC 801C



Downloaded from http://www.everyspec.com

MIL-E~-15090C

SPECIFICATIONS

FEDERAL
RR=-Y=~1566 -~ Sieve, Test.

TT-B~838 ~ Butyl Acetate; Normal (For Use in Organic Coatings).
TT-B~848 ~ Butyl Alcohel: Secondary (For Use in Orgsnic

- Coatings).
TT=pP~350 - Pigment, Lampblack - Dry.

TI-R~266 =~ Resin, Alkyd; Solutioms.
TT-T-ZSL =~ Thioner, Pai{dt, Minarsl Spirits, Regular and

SR " odorless..
PPP-P—1892 - Paint,-Varnish, Lacquer. and Relacted Materials;
r Packgging, Packing, and Marking of.
MILITARY -

MIL-P=15173 - Pighan:, Maguesium Silicate; Dry (Paint Pigment).
MIL-C-15198 ~ Calcium Carbonate, Precipitated (Pigncnt).
MIL-A=15206 ~ Aluminum Stesarate, Technlcsal.

STANDARDS

- FEDERAL P

FED-STID-141 - Paint, Varnish, Lacquer, and Related Macerials,
Methads of Inspection, Sampling and Testing.

FED-STD-313 .~ Material Safety Data Sheecs,.Preparacion aad the
Submission of. '

FED—STD-$95 - Colors. -,

MILITARY
MIL-STD~-129 - Marking For Shipment And Storage.

(Coples of specifications and standards required by manufacturers in
sonnection with specific acquisition functions should bde abtained from the
con:rac:ing activicy ar as directed by the cantracting cfficer.)

2.2 Other publications. 7The following documents form a part of this
ipecificacion to the extent specified herein. The issues of the documents
ich are indicated as DoD adopted shall be the issye listed in the current
DoDISS and the supplemenc thereto, Lf applicable.

AMERICAN SOCIETY FOR TESTING AND MATEIRIALS (ASTM)

3 79 = Zinc Oxide, Spec. fcr.

D 474 = Tilrzanium Dioxide Pigments, Spec. Ior.

D 323 - sSpecular Giass, Test Methed for. {DJoD adoprec.

3 562 - Comsistencr of Paints Using the Stormer Viscoceter,
Test for. (DoD adepred)

D 543 = Phthalic Anhvdride Content of Alkvd Resins and Res:i-
Solurions Tes: Method for. (DoD adoptez)

D 400 = Liquid Paint Driers. Spec. far. .

J 748 - Yallow Iron Dxide Hvdrated, Spec. £>37. 7Dod adopted’

D 323 = 2roducing Tilas of Uniforw Thickness of Falat, Vamniar,

lacquer, and Relazes Prpducts on Test Panelis. Mellous
of . (Dol adoptad}
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1199 - Calcium Carbonate Pigment; Specification for.
1210 - Finepess of Dispersion of Pigment-Vehicle Systems,
Test Method for. (DoD adop:ed)

D 1296 - Odor of Volatile Sclvents and Diluents, Test
Method for. (DoD adopc:d)

d Cheuicnl Analysis of White Titanium Pigmente,

. Methods for. (Dob.adopted)

D 1475 - Density of Paint, Varnish, Lacquer, and Related

Products, Test Method for. (DoD adopted)

(= =

o

-

Aad

>

o~
]

D 1729 - Visual Evaluation of Color Differences of Opague
Materizls. (DoD adopced)
D 2197 - Adhesion of Organic Coatings, Test for. (DoD adopted)
D 2369 - Volatile Content of Solvent-Reducible Paints, Test :
' Hethod for, (DeD adopted) ) i
D 3280 ~ Analyeis of Uhite Zing Pigments Mathods for.

(Application for coples should be addressed t¢ the American Soclety for
Testing and Materials, 1916 Race Streect, Philadeiphia, PA 19103. )

AT MAITAT Tawr
[, 999 QU“&LL rxu‘aumu:.ua. U

nt
o
and Regulations = Rule 102

[evd-Rdoud
-

o
& Do o e

oY A £
SOUTH COAS
-]

Rul

(Application for copies should be addressed to the South Coast Alr Quality
Management District, 9150 E. Flair Drive, El Monte, CA 91731.)

(Indﬁ;try association specifications and standards are éene:ally availatle
for reference from libraries. They are alsp distributed among technical groups

and using Federal agencles.)}

P . P

2.3 order of precedence., In the event of a conflict between the
of this specification and the references cited herein, the text of this speci-

fication shall take precedence.

Pap——"
CEAL

3. BREQUIREMENTS

3.1 TFormula. The enamel shall consist of ingredients conforming to the
applicable specificacions in the proportions shown ia table I, except that
the amounts of lampblack and yellow iron oxide may be varied as necessary to
conform to the color requirement, and the amount of nagnesiun silicate and
gloss control additives may be varied, if necessary, to coaform to the gloss
" requiremeat. The formula 1s given slightly 1n excess of 100 gallons to

allow for normal manufacturing loss

.
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3.2 Manufacture. Component rav materials shall be mixed and g.ound as
required to produce a product which is uniforwm, stable, free from grit, and
suitable for the purpose Latended. The product shall be readily broken up
with & paddle to & smooth uniform consistency, and shall not liver, thicken,
curdle, gel, nor show any cbjectionable application properties.

3.3 Quantitative requirements. The enamel shall conform to the
quantitative requiremencs of table II.
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3.3.1 Solvent. Sclvent shall conform to the requirements specified.
herein. :

(3) Aromatic compounds with eight or more carbon atoms to the
molecule, except that ethyl benzene (total aromatics less
. ethyl benzene) shall not exceed 8 percent by volume.
(b) The ethyl benzene content of the solveat shall not exceed
. 20 percent by volume.
(c) Compounds with olefinic or cycloolefinic unsaturation shall
not exceed 5 percent by volume,
{(d) Ketones having branched hydrocarbon structure shall not excecd
5 percent by wvolunme.
(e) The sum of compounds in (a), (b}, (c), and (d) shall not exceed
20 percent by volume. -
A certi{ficate of compliance te this effect shall be prepared by the contractor
in accordance with the datz ordering document included in the contract (see

6.2.2).

3.4 Qualitative requirements. The enamel shall meet the following
qualitacive requirements.

3.4.1 Odor. The odor shall be normal for the volatiles peruitted vhea
tesced in accordance with table IIIL.

3.4.2 Color. The color of ths glogs and séziglass enamels zhall be
characteristic of the pigments used and shall be approximately the same as
color numbers 15307 and 26307 of FED-S5TD-595, respectively (see 4.3.2.3).

o -

e aed ol - e =l
Lil LILAMMITL » ALTLE i

tibllie Ty Wi hall niv i
any- of- the ingredients of the enamel as received when tested as spec

3.5 Type 1, medium air—drying.

" 3.5.1 Phenolic resins, rosin, and rosin derivatives. FPhenolic resins,
tosin, and rosin derivatives shall not be present.

3.6 Type 1I, fast air-drying.

3.6.1 Spraying properties and appeatance. The enamel shall be thinned

with the solvent specifled in 3,3.1 to the proper consistency for the rticulzr
spraying equipment used. The thinned enamel shall spray so that Lt shs 1 not
Tun, sag or streak. The dried £ilm shall be unifors in appearance and shall ta
free of such defects as flooding of color, pin holes, wrinkling or orange peel.

3.6.2 Recoating. Recoating after zﬁ;hour air dry shall produce no film
irregularities. Recoating :hall be by spraying, as specified (see 1.6.1).

36,3 Brictleness sand adhesion. A film of the enamel shall adhere 2o
and shall not flake or crack from the metal when tested, as specified (see
‘ & . 30 20 7 ) a
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3.7 Type 111, baking.

3.7.1 Spraying properties and sppearhnce. The spraying properties and
appeatance of the baking enamel shall conform to type II (see 3.6.1).

3.7.2 Recoating. Recoating after bsking 30 minutes at 250°F, and
allowing the panel to remain 1 hour at room temperature shall produce no
filz irregulsrities. Recoating shall be by spraying, as specified (see 3.6.1).

3.7.3 Brittleness and adhesion. Brittleness anﬁ adhesion shall confaorm

to type II a3 specified in 3.5.3 (see 4.3.2.7).

3.8 Material safety data sheet. The centracting sctivity shall he pro-
vided 3 Material Safety Data Sheet (MSDS) at the time of contract award. The
MSDS i3 form OSHA-20 found in and part of FED=STD=313. The MSDS shall be
inclyded with each shipment of the material covered by this specification,

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibilicy for imspoction. Unless otherwise specified in the
contraét, or purchase order, the contractor is responsible for the performance
of all inspection requirements as specified herein. Except 2s otherwise speci~
fied in the contract or purchase avder, the coatractor may use his own or any
other facilities sultable for the performance of the inspection requirepents
specified herein, unless disapproved by the Government. The Goverument reserves
the right te perform any of the inspections set forth in the specificacion where
such inspections are deemed neceasary to assure supplies and services conform

to prescribed requivements.

6,2 Q“ali:& conformance inspection.

4.2.1 Sampling. )

4.2.1.1 Finish paint. When acquired by Government activities in quantities
of paint of 250 gallons or over, an unopened container from each lot shall be

taken by the Governmenc representative for acceptance Cest purpose.

4.2.2 Llet acceptance. Lots ghall be accepted by tha Government inspector
only upon receipt of a satisfactory tesat report from the laboratory specified
by zhe contracting activity on samples of pailat aac when necessary, on samples
of ingredients {see 6.2.1 and 6.2.2).

4.3} Test orocedures, The ingredient macerials submirted shall be Cested
to deteraine compliance with the applicable specifications listed in table I.
In addicion, types I, II and III resins shall be fested to decerxine compllance
with the notes of table I. The melamine formaldehyde resin solution specifled
in noce S5 of table T shall be tested for the presence of amelamine by the method

specified in 4.3.1.
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4.3,1 Presence of melamine, type II only. Place approximately 3 grams (g)
of the resln solution in a 250 milliliter (mL) round flask, and add 50 mL of
45 percent phosphoric acid. Place cork which has been fltted with a separatory
funnel, and an air condenser in the flask. Boil gently for 8 hours, maintaining
the same level in the flask throughout the distillation by adding distilled
water through the separacory funnel. Allow solution to cool. Needle-like
crystals of cyanuric acid will appear on standing. -Fillter off the crystals.
Upon heating, they decoumpose without melting and give off cyanic acid, identiffed
by its odor. Also, the crystals dissolve in 4N NaOH torming the monosodium
salt. Upon boiling, a white crystalline precipitate of the i{nsoluble trisodiua
salt is formed. The tormulation of .crystals will ind{cate a positive test for
melamine and meet the requirements of table 1I. o

4.3,2 Finished enapel.

6.3.2.; The following tests, when applicable, shall be conducted in
accordance with table III.

TABLE III. Quality conformance tests.

Characteristic : FED-STD-141
method ASTH

Pigment fusing extracting mixture A" for type I,

and extracting mixture "C” for types 1I and III). 4021

Volatiies ' | D 2369
Nonvolatile vehicle (calculated by ditference) , 4053
Water _ ' 4081

Coarse particles and skins 4092

Viscosity D 562
Weight per gallon ‘ D 1475
Fineness of grind | ' | 01210

| Odor D 1296 J

4.3.2.2 Phthalic anhydride. Phthalic anhydride shall be measured in
accordance with ASTH D 563.

4.3.2.3 Drving time. Drying time shall be deter=ined bv method 40+] of

FED-STD-141, except that the specified conditions of tempera:ture and humidicy
shall apply onlv for referee tests in case of dispute for tvpes 1 and 13I; type
II? shall be haked for 30 minutes at 250°F, allowed to conl to room te=parature,
and then teszed. All ocher tests shall be conducted under prevaliling laberatory
condicions. The print free test shall be determined bv placing a plece of
newspapse? on the panel and applying full pressure of the thumb for I0 seconds.

- Upon removal ot the paper, there shall be no marx on the enamel which persists

[N P

O FTOTE Lﬂaﬂ LJ ml Outes.

W
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4.3.2.4 Gloss. The gloss shall be determined by AYIM D 523, The panel
for tes:lnr shall be propared according to Method D of ASMM D 823. The test

psnel shall be & plais plece of cpaque white glsss. TForcy-eight-hour drylag

time under prevailing ladoratory counditiocns shall be allowed before making the
readings, except thst type III shall be baked for 30 minutes at 250°F, allowed

to cool to room temperature, and then tested.

4.3.2.5 Color. Prepare panel and allov to dry as specified (sea 4.3.2.4).
The colar shall meet the requirements of 3.4.2. Color shall be general calor
vatch as tested in accordance with ASTM D 1729.

4.3,2,6 Compatibility with thinner, Compatibility with thinner shall be
determined in sccordance with method 420} of FED=STD-141, using 350 al of paint
and SO oL of the specified solvent in table I. Observe immediately atter mixing,

and then 30 sinutes after mixing.

4.3.2.7 Brittleness and adhesion, types II and III. Test for brittleness
and sdhesion shall be conducted in accordance with method 2197, method 8 of.
FED=-STD=14l. The enamel shall be applied to a f£flat tin panel to obtain a unitomm
iry film thickness ot 0.0012 + 0.002 fnch. The film shall be obtained as tollows:

Type I1 = Alr dried for 1l hour and baked at 2Z1°F tor 24 hours.
Type III1 = Baked for 30 minutes at 250°F.

Cbserve whecher the film cuts loose in the form of a ribheon without tlaking,
ot otherwise loasening from the panel.

4.3.2.8 Pigmwent analysis.

4.3.2. .8.1 Titaniua dioxide. Analysis of titanium diaoxide ‘shgll be

determined in accordance Vith sections 8 through 12 of ASTH D 1394 using a
0.0 g tample for slass | enamel and a 0.500 g samnle for class 2 enamel.

W mm e wa

4.3.2.8.2 Zinc oxide, type I ounly. Weigh 1,000 g of the extracted

pigment and transfer to a 230 al beaker. wet with a few drops of acetone, and
add 50 mlL of 4 percent acetic acid solution. Watm on a steam bath for 10
minutes with Erequent stirring. Remove, allow C¢ setrle ind filter through a
Whatzan No. 40 paper or equal, catching residue iu a 600 mlL beaker. - wash
residue four times with & percent acetic acid and twice with distilled water.
Using three drops of methyl orange indicator solu: ion, adl concentrated ammonia
until slightly alkaline and then add 10 mlL in exc:ss. JNeutralize with hydro-

. -
ahloric acid, then add & =L of concentrated hydroechloric in axcess. Dilute

solution to 300 al, heat nearly to boiling and titrate as specified in section
7 of ASTM D 1180. Conmpare zinc oxide determination to reauirement of table II.

4.4 Inspecrion of packaging. Packaging, packing, and marking shall be
axanined to decarmine conformance with section 5 of this specificacion.

i2
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5. PACKAGING

(The preparation for delivery requirements specified herein apply oaly
for direct Government acquisitions.)

5.1 Preservation, packing, unitization and marking, level A or B (see 6.2.1).

%.1.1 Level A or B. 'Pre;ervacidn. packing, unitization and marking shali
be in accordance with PPP-P-1892.

5.2 Marking.

" $.2.1 ‘Level A or B. Llevel A or B néfkiﬁg shall be in accordance with
MIL-STD-129. ’ .

5.2.2 Specis! marking. In addition to other markings required on the
containers,.ther. shall be the following statement: “The volatile coatent:
of this containe: is not photochemically reactive as defined by rule 102 of
the South Coast Air Quality Management District (California)” (see 6.2.1 and

6.5).

.

S.2.3 Additional identification. Each paint container, shipping container,
or palletized Load shall be marked with an appropriate hazardous symbol in
accordance with FED-STD-313 (see 6.2.1). '

6. NOTES

6.1 Intended use. Type I is intended for maintenance and touch~up use
and 1s veady for brush application as rveceived; it Tequires an S~hour drying
period. Types Il and III are primarily for use by manufacturers. Type II
provides a fast (about 1 hour) air-drying enamel. Type LIIL is a fast, low
temperature baking enamel. Only type I, medium air-drying maintenance enapel
is specified in ready-to-use condition, and will not require thinning. Types
II and II1 enamels will require thinning as necessary to accommodate them to
the processes and equipment used by the manufacturer.

6.1.1 The specification covers two classes of enamel in ene color which
"differ in 60~degree specular gloss: class 1 gloss, with an optimum reading of .
75 and a range of 65 to 85; and class 2 semigloss, with an optimum of 25 and
range of 20 to 35.

6.2 Ordering data.

6.2.1 Acguisition requirements.. Acquisition documents should specify
the following: '

(a) Title, number, and date of this specification.

(b) Type and class of coating required (see 1.2).

(¢) Laboratory for acceptance testing and extent of testing
required (see 4.2.2).

12
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(d) Size container if other than specified (see S.1).
(e) Selection of applicable level of psckaging and packing

required (see 5.1).
(f) Special marking required (see 5.2.2 and 5.2.3).

§.2.2. Data requirements.  When this specification is-used in an acquisi-
tion which incorperates a DD Form 1423, Coutrsct Data Requirements List (CDRL),
the data requirements idencified below shall be developad as specified by an
approved Data Item Description (DD Porm 1664) and delivered in accotdance

with the approved CDRL incorporated into the contract. When the provisions

of DAR 7=104.9 {n) {2) are invoked and the DD Form 1423 is not used, the data

specified belov shall be delivered by the coatractor in accordance with the
econtract or purchase order riéquirements. Deliverable data required by this

specification is cited in the following paragraphs.

Paragraph no. Data requireuent citle Applicable DID no. Option
3.3.1 Certificate of compliance DI-E-2121 —
5.2.2 Reports, test DI-T-2072 10.1.2

(Data item descriptions related to this specification, and identified in
section § will bs approved and listed as such ia DoD 5000.19L., Vol. II, AMSDL.
Copies of data item descriptions required by the coatractors in connection with
specific scquisition functions should be obtained from the Naval Publications

and Forms Center or as directad by the contractiag afficer.)

6.2.2.1 The data regquiremencs of 6.2.2 and zny task ip eection 3, 4; or §
of this specificaction required to be performed to meet & data requirement iy be
waived by the contracting/acquisition activity upon cerzification by the offeror
that identical data vere submitted by the offeror and accepted by the Government
under a previous contract for identical item acquired o this specification.
This does not apply to specific daca which may be required for each coatracet,
regardless of whether an identical item has been supplied praviously (for

example, test rgpor:s).

6.3 Basis of purchase. The enazel should be purchased by the volume, the
unit being a U.S. gallon at 60°F. '

6.4 TIf it is desired to use alkyd resin solution conforming to type I,
class B of specificacion TT-R-266, the weight of the alkyd vesia soluction as
specified i{n this specificacion, should be multiplied by 1.17, and the paint
thinner, petroleum spirits (see TT-T-291, type I} reduced by 0.l7 times the
specified weight of the alkyd resin solucionm.
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6.5 Volatile content. Although the container marking specifically refers

"to the South Coast Air Quality Mansgement District (California), the paint may
be uysed anywhere paints complying with 3.3,] are alloved.

This includes nearly

all other air pollution control districts or simf{lar areas controlling the
emission of gsolveats into the atmosphere. Information concerning rule 102 may
be obtained from the South Coast Air Qualicy Hanagemen: District, 9150 E. Flair

Drive, El Non:e, CA 91731.

6.6 Chalga from previous issue, Asterisks are not used in this revisioa
to identcify changes wvith respect to the previous issue, due to the extensiveness

of the changes.

Preparing activicy:
Navy = SH
(Project 8010-0969)

Custodians:
Army = ME
Navy - SH
Alr Force ~ 99
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