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TI-E-529G
June 6, 1988
SUPERSEDING
TT-E-529F

Jamiary 24, 1984
FEDERAI, SPECIFICATION

ENAMEL,, ATKYD, SEMIGLOSS, LOW VOC CONTENT

This specification was approved by the Assistant Adm:.mst:rator, Office of
Federal Supply and Services, General Services Administration, for the use of
all Federal Agencies.

1. SCOPFE

1.1 Scoee. This specification covers one type of an air drying, semigloss,
alkyd enamel for use on primed exterior and interior metal and wood surfaces.
The enamel is lead and chromate free and meets air pollution requirements for
solvent emissions (see 6.1).

2. APPLICABIE DOCUMENTS

2.1 Specifications and standards. The following documents in effect on date

of invitation for bids or solicitation for offers, form a part of the
specification to the extent specified herein.

Federal Specifications:

QQ-A-250/2 - Alumimum Alloy 3003, Plate and Sheet.

TT-P-664 - Primer Coating, Alkyd, Corrosion-
Inhibiting, Lead and Chramate Free, VOC
Campliant.

TI-T-291 - Thinner, Paint, Mineral Spirits.

TT-T-306 - Thinner, Synt'hetlc Resin, Enamel.

CCC-C-419 -~ Cloth, Cotton, Duck, Unbleached, Plied-
Yarn (Army and Numbered).

PPP-P-1892 - Paint, Varnish, Lacquer and Related

. Materials; Packaging, Packing and Marking
of.
AMSC N/A FSC 8010

DISTRIBUTION STATEMENT A. Approved for publlc release; distribution is unlimited.
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Federal Standards:
FED-STD-141 - Paint, Varnish, Lacquer and Related

Materials: Methods of Inspection,
Sampling and Testing. .

FED-STD-313 - Preparation and Submission of Material
Safety Data Sheets (MSDS).
FED-STD-595 - Colors.

(Activities outside the Federal Govermment may cbtain copies of Federal
specifications, standards, and cammercial item descriptions, as outlined under
General Information in the Index of Federal Specifications, Standards, amd
Cammercial Item Descriptions. The Index, which includes cumilative bimonthly
supplements as issued, is for sale on a subscription basis by the Superintendent
of Documents, U.S. Goverrment Printing Office, Washington, DC 20402.

(Single copies of this specification, other Federal specifications, and
commercial item descriptions required by activities ocutside the Federal
Govermment for bidding purposes are available without charge from General
Services Administration Business Service Centers in Boston, MA; New York, NY;
Philadelphia, PA; Washington, DC; Atlanta, GA; Chicago, IL; Kansas City, MO; Fort
Worth, TX; Houston, TX; Derver, O0; San Francisco, CA; los Angeles, CA; and
Auburn, WA.

(Federal Goverrment activities may obtain copies of Federal standardization
documents and the Index of Federal Specifications, Standards, and Cammercial Item
Descriptions from established distribution points in their agencies.)

Mili ifications:

MIL~C-5541 - Chemical Conversion Coatings on Aluminum
and Aluminum Alloys.

Military Standards:

MIL~STD-105 - Sampling Procedures and Tables for
Inspection by Attributes.

(Copies of the specifications, standards, handbooks, drawings, publications,
and other Goverrment documents required by contractors in connection with
specific acquisition functions should be abtained from the contracting activity
or as directed by the contracting officer.)

2.2 oOther publications. The following documents form a part of this
specification to the extent specified herein. Unless otherwise specified, the
issues of 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 documents not listed in the DoDISS shall be the issue of the non-Govermment
documents which are current on the date of the solicitation.

2
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American Society for Testing and Materials (ASTM)

D 185
D 476
D 523
D 562
D 1210
D 1364
D 1640
D 1729
D 2244
D 2369
D 2371
D 2805
D 3335
D 3960
E 97

G 53

~ Coarse Particles in Pigments, Pastes and

Paints

- Titanium Dioxide Pigments.
-~ Specular Gloss.
- Consistency of Paints using the Stromer

Viscometer.

- Fineness of Dispersion of Pigment-Vehicle
-~ Water in Volatile Solvents (Fischer

Reagent Titration Method).

- Drying, Quring, or Film Formation of

Organic Coatings at Room Temperature.

- Visual Evaluation of Color Differences of

Opaque Materials.

- Calculation of Color Differences from

Instrumentally Measured Colored
Coordinates.

- Volatile Content of Coatings.
- Pigment Content of Solvent-Reducible

Paints.

- Hiding Power of Paints by Reflectomertry.
~ Low Concentration of Iead, Cadmium and

Cobalt in Paint by Atomic Absorption

Spectroscopy .
= Determining Volatile Organic Content

(VOC) of Paints and Related Coatings.

- Directional Reflectance Factor of Opaque

Specimens.

- Operating Light and Water Exposure

Apparatus (Fluorescent UV - Condensation

Type) for Exposure of Normetallic
Materials.

(Application for copies should be addressed to the American Society for Testing
ard Materials, 1916 Race Street, Philadelphia, PA 19103).

(Non-Govermment standards and other publications are normally available from
the organizations which prepare or which distribute the documents. These
documents also may be available in or through libraries or other informational

services.)

3. RBEQUIREMENTS
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3.1 oQualification. The coating furnished under this specification shall be a
product which is qualified for listing on the applicable qualified products list
at the time set for opening of bids (see 4.2.1 and 6.4). Any change in the
formulation of a qualified product will necessitate its requalificaticn. The
product supplied under contract shall be identical, within mamufacturing
tolerances, to the product receiving qualification.

3.2 Materials. The materials used in the coating shall be as specified
herein. Materials not specified shall be selected by the contractor and shall be
subject to all provisions of this specification.

3.2.1 Toxic products and formilations. The coating shall have no adverse
effect on the health of the perscnnel when used for its intended purpose.
Questions pertinent to this effect shall be referred by the contracting activity
to the appropriate deparimental medical service which will act as an advisor to
the contracting agency.

3.2.2 Material Safety Data Sheet. A Material Safety Data Sheet (MSDS) shall
be prepared in accordance with FED-STD-313 and forwarded to the qualifying
activity (see 6.5). The MSDS shall be included with each shipment of the
material covered by this specification and submitted to pertinent Goverrment
agencies as stated in appendix B of FED-STD-313.

3.2.3 Prohibited material. The product shall not contain benzene, chlorinated
solvents or ethylene base glycol ethers and their acetates. The lead content
shall not exceed 0.06 percent of the nonvolatile content. Chromium (hexavalent)
campounds shall not be used.

3.3 Color. When tested as specified in 4.3.4, the color of the enamel shall
match that of the standard color chip in FED-STD-595 (see 6.4.1). For color
27038, the color of the enamel may be darker or jetter than that of the actual
standard color chip, and for color 27925, the enamel shall have a minimum
directional refelectance of 85 (see 4.3.26).

Color FED-STD—595 Color No.

White 27925, 27875

Black 27038

Blue 24148, 24172, 25042, 25053, 25109, 27144
Yellow 23538 -

Red 21136

Earth Colors 20061, 24052, 24064, 24087, 24097, 20117,
Other ,bolozs 20252, 23594, 23717, 24159, 24233, 24241,

24260, 24272, 24277, 24410, 24441, 24449,
24491, 24518, 24525, 24533, 26132, 26134,
26152, 26173, 26250, 26251, 26280, 26293,
26306, 26307, 26329, 26373, 26440, 26492,
26521, 26555, 26622
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3.4 Composition. The material shall meet the requirements of table I.
TABLE I. Composition - percent by weight.

WHITE  BIACK AIL OTHER COIORS

Nonvolatile matter - minimm 70 65 65
Total pigment - % of nonvolatile - maximum 60 60 60
Nonvolatile vehicle-% of nonvolatile-minimum 40 40 40
Extender pigment - % total pigment-maximum 50 85 80

3.4.1 Piaments. The pigments listed in table II, in any cambination, shall be
the only ones used to match the colors. The titanium dioxide shall conform to
ASTM D 476, type III or type IV. Ilead or chromate (hexavalent) pigments shall
not be used. If extender pigments are used, they shall be silicecus matter or
barium sulfate and shall not exceed the amount specified in table I. The use of
the specified pigments does not guarantee that a product will meet all the
requirements of this specification, as the choice of vendors, amount, methods of
dispersion and incorporation can significantly affect the quality of the end
product.

TABLE IT. Pigmentation.

Pigment Color Index Name Color Index Number
Titanium dioxide white W6 77891
Carbon black PBK7 77266
Iron oxide black PBK11 77499
Iron blue PB27 77510
Phthalocyanine blue PB15 74160
Phthalocyanine green BG7 74260
Phthalocyanine green PG36 74265
Arylide yellow PY74 11741
Arylide yellow PY65 11740
Diarylide yellow PY83 21108
Iron oxide yellow PY42 77492
INA orange PO5 12075
Pyrazolgne orange PO34 21105
Benzimigazolone orange PO36 11780
Naphthol red PR170 12475
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TABIE II. Pigmentation. (cont‘'d)

Pigment Color Index Name Color Index Number
Quinacridone red PR202 73905
Quinacridone red PR122 73915
Quinacridone violet PV19 46500
Iron oxide red PR101 77491
Iron oxide brown PBreé 77491, 77492, 77499
Iron oxide brown PBrll 77495

3.4.1.1 Iead and chromate (hexavalent) content. When tested as specified, the
lead content shall not exceed 0.06 percent by weight of the total nonvolatile
content (see 4.3.7) ard the test for hexavalent chraomium shall be negative (see
4.3.8).

3.4.2 Vehicle. The vehicle shall be a drying oil alkyd resin solution meeting
the requirements of table III and 3.4.3. It shall not contain any phenol, rosin,
synthetic or natural hard resins.

TABLE III. Ccharacteristics of alkyd resin.

Requirements
Characteristic Minimm Maximm
Drying oil (fatty acids), percent by 47 -
weight of alkyd resin solids ‘
Unsaponifiable matter, percent by - 2.0
weight of alkyd resin solids
Color (Gardner color scale) - 12

3.4.3 Solvents. The coating shall not contain any benzene, chlorinated
campounds or ethylene based glycol ethers and their acetates. Solvents used
shall meet the requirements of 3.2.1.

3.4.4 Volatile organic compound (VOC) content. When tested according to
4.3.2, tabje VI, the volatile organic content of the reduced enamel (see 4.3.11)
shall not exceed 420 grams/liter.

3.5 Quantitative requirements.
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3.5.1 General quantitative requirements. When tested as specified in 4.3.2,
table VI, the enamel shall comply with all requirements listed in table IV.
TABLE IV. General quantitative requirements.
Requirements

Characteristic : Minimum Maximm
Specular gloss, 60 degree 15 25
Fineness of grind 6 -
Drying time:

Set-to-touch, hours - 2

Dry hard, hours - 8

Dry through, hours - 48
Viscosity, reduced as specified in 4.3.11, KU - 70
Coarse particles and skins, percent by

weight of pigment - 0.5
Water, percent by weight of enamel : - 0.5

3.5.2 Specific gquantitative reguirements. When tested as specified in 4.3.12,
the enamel shall camply with the requirements of table V.

TABLE V. Contrast ratio.

Color Minimm Contrast Ratio
27925 0.92
23538 0.88
21136 0.90
All Others 0.98
3.6 Qualitative requirements.

3.6.1 Condition in container. A freshly opened full container of enamel, when
tested as specified in 4.3.13, shall be free from grit, coarse particles, skins,
lumps, seeds, livering or abnormal thickening and shall show no pigment settling
or caking,that can not be readily reincorporated to a smooth hamogeneous state.

3.6.2 Storage stability.
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3.6.2.1 Full container. A full quart of the enamel, when tested as specified
in 4.3.14.1, shall be free from coarse particles, grit, skins, lumps, seeds,
livering, hard caking and tough, gqummy sediment. The enamel shall remix readily
to a smooth hamogeneous state, shall show a maximum viscosity increase of 15 KU
and shall meet all the requirements of this specification.

3.6.2.2 Partially filled container. When tested as specified in 4.3.14.2, the
enamel shall show no skinning. After being aged as specified in 4.3.14.2, the
enamel shall show no livering, curdling, seeding, hard caking or tough, gummy

3.6.3 Dilution stability. When tested as specified in 4.3.15, the enamel
shall be uniform and stable, showing no precipitation, curdling or separation.
Slight pigment settling is permitted.

3.6.4 Brushing proverties. When tested as specified in 4.3.16, the enamel
shall dry to a smooth uniform film, free from sags, runs, streaks or gloss
variations. It shall brush easily with minimm drag on the brush.

3.6.5 Spraying properties. When tested as specified in 4.3.17, the enamel

shall show no running, sagging, streaking or orange peel. The dried film shall
show no dusting, mottling, color separation, flooding or floating.

3.6.6 Flexibilitv. When tested as specified in 4.3.18, a film of the enamel
shall withstand bending without cracking or flaking.

3.6.7 Knife test. When tested as specified in 4.3.19, the enamel shall acdhere
tightly to and not flake or crack from the metal surface. The film shall ribkbon
or curl from the metal on cutting and the cut shall show beveled edges.

3.6.8 Water resistance. When tested as specified in 4.3.20, a film of the
enamel shall show no wrinkling or blistering when examined immediately after
removal from distilled water. When examined two hours after removal, there shall
be only a slight softening, whitening or dulling. After air drying for 24 hours,
portion of the panel which was immersed shall be almost indistinguishable with

regard to hardness, adhesion and general appearance from a panel prepared at the

3.6.9 Hydrocarbon resistance. When tested as specified in 4.3.21, a film of
the enamel shall shownowrmklmgorblisteringwhen@camined immediately after
removal from the hydrocarbon solution. When examined two hours after removal,
there shall be only a slight softening, whitening or dulling. After air drying
for 24 our$, the portion of the panel which was immersed shall be almost
1nilst1ng1ushable with regard to hardness, adhesion and general appearance from a
panel prepared at the same time but not immersed.
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3.6.10 Print resistance. When tested as specified in 4.3.22, the area that
was under the fabric and weight shall show no trace of an imprint.

3.6.11 Wrinkling test. When tested as specified in 4.3.23, a film of the
enamel shall be smooth, uniform and free from wrinkling, orange peel, and any

irregularities.
3.6.12 Accelerated weathering. When tested as specified in 4.3.24, a film of

the enamel shall show no more than slight chalking. Color after exposure shall
show a maximm change of 2.5 CIEIAB units, using illuminant D65, ASTM D 2244.

3.6.13 Weather resistance. When tested as specified in 4.3.25, a film of the
enamel shall show no checking, cracking or appreciable film deterioration. There
shall be no more than moderate chalking and the color shall remain a general
match to that specified.

3.6.14 User instruction marking. In addition to the markings specified in
5.2, all containers shall be legibly marked or labeled with the following:

UYCAUTION: The Surgeon General requires airline respirators to be used unless
air sampling show exposure to be below standards, then either
chemical cartridge respirators or airline respirators are
required. Avoid contact with skin and eyes. Use with adequate
ventilation. For other safety recommendations refer to the

Material Safety Data Sheet (MSDS). Keep containers tightly
closed."

4. CQUALITY ASSURANCE PROVISIONS

4.1 Responsibilitv for inspection. Unless ctherwise specified in the
contract, the contractor is responsible for the performance of all inspection

requirements as specified herein. Except as otherwise in the contract, the
cantractor may use his own or any other facilities suitable for the performance
of the inspection requirements specified herein, unless disapproved by the
Govermment. The Goverrment reserves the right to perform any of the inspections
set forth in the spec1f1cat10n where such inspections are deemed necessary to
assure that supplies and services conform to prescribed requirements.

4.1.1 Responsibility for compliance. All items must meet all requirements of
sections 3 and 5. The inspection set forth in this specification shall became 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 Govermment for acceptance camply 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 camnit the Goverrment
to acceptance of defective material.
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4.1.2 Material Safety Data Sheet. Material Safety Data Sheets not prepared in
accordance with FED-STD0313 shall be cause of rejection.

4.2 Sampling, inspection, and testing. Unless otherwise specified, sampling,
inspection and testing shall be in accordance with section 1000 FED-STD-141.

4.2.1 Classification of test. Testing under this specification shall be for
the following:

a. Qualification (see 4.2.1.1 ard 6.4).

b. Acceptance (see 4.2.1.2).
c. Contractor's production (see 4.2.1.3).

4.2.1.1 Qualification testing. Qualification testing shall be conducted by
the qualifying activity (see 6.4). Qualification inspection shall consist of
tests for all requirements in section 3. The results of each test shail be
campared with the applicable requirement in section 3. Failure to conform to any
requirement shall be counted as a defect, and the paint represented by the sample
tested shall not be approved for inclusion on the Federal Qualified Products List
(QPL) under this specification. .

4.2.1.1.1 Extended qualification. Qualification, once established for the
grimary colors, is extended to related colcrs as listed in table VII.

4.2.1.1.2 Plant qualification. Different plants of the same manufacturer must
be qualified individually in order to be listed on the Qualified Products List.

4.2.1.2 Acceptance testing. Acceptance testing of individual lots shall
consist of tests for all requirements specified in section 3 with the exception
of storage stability (see 3.6.2) and weather resistance (see 3.6.13).

4.2.1.3 Production inspections. The contractor shall perform producticn
inspections on all enamels submitted for delivery. Production inspections shall
be performed in accordance with test procedures of section 4 and table VI to
determine campliance with requirements specified in section 3. All necessary
test equipment and facilities required to conduct the subject inspections shall
be furnished by the contractor.

4.2.2 Standard conditions. Unless otherwise specified in this document, all
test specimens shall be prepared and tested at a temperature of 21 to 32 ‘C ard a
relative humidity of 40 to 65 percent.

4.3 Tesft methods.

4.3.1 Test conditions. THe testing conditions shall be in accordance with
section 9 of FED-STD-141 or in accordance with the appropriate ASTM method except
as otherwise specified herein. Failure of any test result to fall within the
ranges specified in section 3 as applicable, shall constitute failure of the
applicable test.

10
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4.3.2 Test procedures. The following tests (see table VI) shall be conducted
in accordance with FED-STD-141, ASTM, or as specified herein. The right is
reserved to make any additional tests deemed necessary to determine that the
coating meets the requirements of this specification.

TABLE VI. Irdex.

Applicable
Test Requirement | Applicable FED-STD~141
Test Paragraph | Paragraph ASTM Method | Method
Color 4.3.4 3.3 D 1729 -
Norvolatile matter - 3.4 D 2369 -
Pigment content - 3.4 D 2371 -
Pigment analysis - 3.4.1 D 2371 -
Extender pigment 4.3.5 3.4 - 7281
Nonvolatile vehicle 4.3.6 3.4 - -
ILead content 4.3.7 3.4.1.1 D 3335 -
Chromium content 4.3.8 3.4.1.1 - -
Vehicle analysis - 3.4.2 - 7014
Unsaponifiable matter - 3.4.2 - 7014
Volatile organi
Campourd content - 3.4.4 D 3960 -
Specular gloss 4.3.9 3.5.1 D 523 2021
Fineness of grind - 3.5.1 D 1210 -
Drying time 4.3.10 3.5.1 D 1640 -
Viscosity, reduced 4.3.11 3.5.1 D 562 -
Coarse particles - 3.5.1 D 185 -
Water - 3.5.1 D 1364 -
Contrast ratio 4.3.12 3.5.2 D 2805 -
Cordition in container 4.3.13 3.6.1 - 3011.2
Storage stability 4.3.14 3.6.2 - -
Dilution stability 4.3.15 3.6.3 - -
Brushing properties 4.3.16 3.6.4 - 4321.1
Spraying properties 4.3.17 3.6.5 - 4331.1
Flexibility 4.3.18 3.6.6 - 6221
Knife test 4.3.19 3.6.7 - 6304.1
Water resistance 4.3.20 3.6.8 - -
Hydrocarbon resistance 4.3.21 3.6.9 - -
Print resistance 4.3.22 3.6.10 - -
Wrinkling test 4.3.23 3.6.11 - -
Accelergted weathering 4.3.24 3.6.12 G 53 -
Weather resistance 4.3.25 3.6.13 - -
Color instrumental 4.3.24 3.6.12 D 2244 -
Directional reflectance 4.3.26 3.3 E 97 -

11



Downloaded from http://www.everyspec.com

TT-E-529G

4.3.3 Test panels. Except as otherwise specified, metal panels used for test
purposes shall be of two types:

a. Aluminum alloy, 3003 H14, .025 inches thick, QQ-A-250/2, treated in
accordance with MIT~C-5541.1/
b. Steel, tinplated, .010 inches thick.2/

4.3.4 Color. Determine the color in accordance with ASTM D 1729 by applying
miltiple coats with a 50.8 micron (101.6 micron gap clearance) film applicator on
ablackardwlutehldlngduart—/mttllcanpletehldlnglsobta)ned Evaluate
for campliance with 3.3.

4.3.5 Extender pigment. Determine silicecus matter and barium sulfate by the
applicable portions of method 7281 of FED-STD-141. Evaluate for campliance with
table TI.

4.3.6 Nonvolatile vehicle (NVWW). Determine the NVV as the difference between
the norvolatile matter and the total pigment content. Evaluate for compliance
with table'I.

4.3.7 lead content. Determine the percent of lead in accordance with ASTM D
3335 or by x-ray emission spectrometric analysis in accordance with the
ufacturer's manual. Tvaluate for compliance with 3.4.1.1

4.3.8 Chromium (hexavalent) content.

a. Reagents:
1. 25 percent aqueocus KCH.

b. Procedure:
1. Add 5 mL of 25 percent ag. KOH to 1/2 g of the extracted pigment
contained in a 15 mL centrifuge tube.
2. Agitate by shaking the tube for a few minutes then centrifuge.
3. The supernatant liquid should be colorless. A yellow color indicates
presence of chromate. Nonconformance to the requirement in 3.4.1.1
shall constitute failure of this test.

4.3.9 Specular gloss. Prepare a drawdown of the enamel using a 50.8 micron
(101.6 micron gap clearance) film applicator on a glass panel according to FED-
STD-141, method 2021 and air dry for 7 days. Measure the 60 degree specular
gloss in accordance with ASTM D 523 and evaluate for campliance with 3.5.1,
table IV.

1/ Q-Panel Campany, Cleveland, Chio, Alodine treated, AL~412, or equivalent.
2/ Q-Panel Company, Cleveland, Chio, tinplated, DI-36, or equivalent.
3/ leneta Campany, Ho-Ho-Kus, NJ, Form 2A, or equivalent.

12
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4.3.10 Drying time. Prepare a drawdown of the enamel using a 50.8 micron
(101.6 micron gap clearance) film applicator on a glass panel ard air dry for the
specified time. Check the drying time in accordance with ASTM D 1640 and
evaluate for compliance with table IV.

4.3.11 Viscosity (reduced). Reduce eight parts, by volume, of the enamel with
one part, by volume, of thinner TT-T-306, type II. Measure the viscosity in
accordance with ASTM D 562 and evaluate for campliance with table IV.

4.3.12 Oontrast ratio. Prepare a drawdown of the enamel using a 50.8 micron
(101.6 micron gap clearance) film applicator and allow to air dry for 24 hours.
Determine the contrast ratio in accordance with ASTM D 2805 and evaluate for
campliance with table V.

4.3.13 Condition in container. Determine package condition of enamel in
accordance with method 3011 of FED-STD-141 and cbserve for campliance with 3.6.1.
Determine pigment settling by proceeding as specified in method 3011 of FED-STD-
141 but do not stir. Reseal and then agitate the can for 3 mimutes on a paint
shaker.4/ On reexamination of the contents, the disclosure of any gel bodies or
undispresed pigment indicates unsatisfactory settling properties. Observe for
campliance with 3.6.1.

4.3.14 Storage stability.

4.3.14.1 Full container. Read and record the viscosity according to
ASTM D 562. Momentarily invert a full standard quart can before storing for 12
months at standard conditions (see 4.2.2). After the aging pericd, evaluate for
campliance with 3.6.2.1.

4.3.14.2 Partially filled container. Fill a l-pint friction top can three-
fourths full with the enamel. Secure the top tightly and invert the can
momentarily. Store the can in an upright position for 48 hours ard check for
skinning. Reseal the can and age for 72 hours at 60 °C. After the aging pericd,
evaluate for compliance with 3.6.2.2.

4.3.15 Dilution stability. Reduce by volume eight parts of enamel with one
part of thinner TT-T-291, type I. Mix and allow to stand for one hour. Evaluate
for campliance with 3.6.3.

4.3.16 PBrushing properties. Reduce the enamel as specified in 4.3.11 and

apply to a smooth metal panel according to method 4321.2 of FED-STD-141. Allow
to air dry for 24 hours and evaluate for campliance with 3.6.4.

.74 An apparatus of this type, powered by a 1/4 hp motor, operates at a rate of
1350 shakes per minute and is manufactured by Red Devil Tools, Irvington, NJ.

13
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4.3.17 Spraying properties. Reduce the enamel as specified in 4.3.11.
Holding the spray gun 8-10 inches from a smooth metal panel, spray to a dry film
thickness of 22.9 to 27.9 microns according to method 4331.1 of FED-STD-141.
Allow to air dry for 24 hours and evaluate for campliance to 3.6.5.

4.3.18 Flexibility. Using methyl ethyl ketone and a soft cloth, clean the
steel tinplated panels and prepare drawdowns using 50.8 micron film applicator
(101.6 micron gap clearance). Air dry the panels for two days and force dry for
24 hours at 60 +2 °*C. Condition the panels for 1/2 hour at standard corditions
and berd over a 1/4 inch mandrel. Evaluate according to method 6221 of FED-STD-
141. Check for campliance with 3.6.6.

4.3.19 Knife test. Using the flat portion of the panel used for the
flexibility test (see 4.3.18), perform this test in accordance with method 6304.1
of FED-STD-141 ard check for campliance with 3.6.7.

4.3.20 Water resistance. Prepare drawiowns on steel tinplated panels using a
50.8 micron film applicator (101.6 micron gap clearance). Air dry the panels for
7 days and immerse halfway in distilled water for 18 hours. Evaluate for
campliance with 3.6.8. - :

4.3.21 Hydrocarbon resistance. Prepare drawdcwns on steel tinplated panels
using a 50.8 micron film applicator (101.6 micron gap clearance). Air dry the
panels for 7 days and immerse halfway in a hydrocarbon mixture consisting of 70
percent by volume of isc-octane and 30 percent by volume of toluene for 4 hours.
Evaluate for compliance with 3.6.9.

4.3.22 Print resistance. Prepare a drawdown on a smooth glass panel using a
50.8 micron (101.6 micron gap clearance) film applicator and air dry for 24
hours. Place a uniform piece of Army duck (8 cm x 8 cm) on the test film and
carefully place a metal cylindrical weight end down on the cloth. Maintain the
weight for 30 minutes. Remove the fabric and cylinder and examine immediately
for campliance with 3.6.10. The Army duck shall conform to COC-C-419, type III,
8-10 ounces per square yard, scoured but not treated. The weight shall consist
of a metal cylinder cut from stock 2 inches (51 mm) in diameter with place ends
perperdicular to the axis and of a length to give a pressure of 0.5 pounds per
square inch.

4.3.23 Wrinkling test. Prepare a drawdown on a smooth glass panel using a
101.6 micron (203.2 micron gap clearance) film applicator. Air dry the panel for
48 hours ard evaluate for campliance with 3.6.11.

4.3.24 Bccelerated weathering. Prepare films on an alodine treated alumirmm
panels (see 4.3.3) by applying the enamel to a dry film thickness of 35 to 41
microns and allowing to air dry for 7 days. Expose the panels for 200 hours
according to ASTM G 53, using UV-A-351/302 lamps. Exposure cycle shall be 8
hours of ultraviolet at 60 °C followed by 4 hours of condensation at 50 °C.
Evaluate for compliance to 3.6.12.
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4.3.25 MWeather resistance. Reduce primer TT-P-664 as specified for spraying
and apply to a dry film thickness of 23-28 microns on alodine treated alumimm
panels (see 4.3.3). After air drying for 24 hours, spray enamel under test to a
dry film thickness of 35-41 microns and allow to air dry for 7 days. Expose the
panels in full sunlight at an angle of 45 degrees facing south in the vicinity of
Washington, DC, for two years. At the end of the exposure gently wash panels
with a mild non-abrasive detergent and determine campliance with 3.6.13.

4.3.26 Directional reflectance. For color 27925 anly, prepare a panel
according to ASTM method E 97. Using the green filter, evaluate for campliance
with 3.3. '

4.4 Inspection of preparation for delivery. The packaging, packing and
marking specified in 5.1 and 5.2 shall be examined for quality conformance in

accordance with the applicable requirements of PPP-P-1892.

5. PREPARATION FOR DELIVERY

5.1 Packaging and Packing. The enamel shall be packaged and packed in
accordance with PPP-P-1892. The level of packaging and packing shall be level A,
B, or C as specified (see 6.2). The enamel shall be furnished in 1 quart cans,
1 gallon cans, 5 gallon pails, or 55 gallon drums as specified (see 6.2).

5.2 Marking. Marking of each container, intermediate containers, shipping
containers, and palletized loads shall be in accordance with PPP-P-1892. Special
markings shall be as specified in the contract or purchase order (see 6.2).

6. NOTES

6.1 Intended use. This specification covers a semigloss alkyd enamel that
when reduced as specified shall have a maximm volatile organic campound (VoC)
cortent of not more than 420 grams per liter. The intended use is on properly
cleaned, pretreated and primed exterior and interior metal or wood surfaces. If
it is to be used on aged or previocusly painted surfaces, it must be reduced as
specified in 4.3.11 and evaluated on the surface to be coated for any signs of
lifting or other surface defects.

6.2 Ordering data. Purchasers should select the preferred options permitted
herein, and include the following information in procurement documents:

a. Title, mmber and date of this specification.

b. Color required (see 3.3).

C. Size of container required (see 5.1).

d. Ievel of packing and packaging required (see 5.1).

e. Special marking required (see 5.2).

6.3 Basis of purchase. The coating covered by this specification should be

purchased by volume, the unit being one U.S. liquid gallon of 231 cubic inches at
20 °C.
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6.4 Qualification. With respect to products requiring qualification, awards
will be made only for such products as have, prior to the time for opening of
bid, been tested and approved for inclusion in qualified products list QPL~TT-E-
529, whether or not such products have actually been listed by that date. The
attention of the contractor is called to this requirement and marnufacturers are
urged to arrange to have the products that they propose to offer to the Federal
Goverrment tested for qualification in order that they may be eligible to be
awarded contracts or orders for the products covered by this specification. The
activity responsible for the qualified products list is the US Army Belvoir
Research, Development and Engineering Center, ATIN: STRBE-VO, Fort Belvoir, VA
22060-5606, and information pertaining to qualification of products may be
obtained from that activity. Application for qualification tests shall be made
in accordance with "Provisions Governing Application by Manufacturers for
Inclusion of Federal Qualified Products Lists (QPL'S)" (see 6.4.1).

6.4.1 Oualification colors. Upon successful campletion of qualification
testing of colors shown in the left colum of table VII, qualification will be
extended to the respective colors listed in the right column (see 3.3).

TARBRLE VII. Colors approved extension of ification.
Color Qualified Additional Colors to Which Approval is Extended
21136 —_—
23538 —_—
24084 20061, 20117, 24052, 26064, 24097
25042 24148, 24172, 25053, 25109, 27144
27038 —_—
27925 20252, 23594, 23717, 24159, 24233,

24241, 24260, 24272, 24277, 24410,
24441, 24449, 24491, 24518, 24525,
24533, 26132, 26134, 26152, 26173,
26250, 26251, 26280, 26293, 26306,
26307, 26329, 26373, 26440, 26492,
26521, 26555, 26622, 27875

6.5 Material Safety Data Sheet. Contracting officers will identify those
activities requiring copies of campleted Material Safety Data Sheets prepared in
accordance, with FED-STD-313. The pertinent goverrment mailing addresses for
submission of data are listed in apperdix B of FED-STD-313.
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6.6 Subiect term (kev word) listing.

Icw VoC ccating

Semigloss enamel

Tcrcoat

Volatile organic compounds (VOC)

6.7 Order of precedence. In the event of a conflict between the text of this
specificaticn and the references cited herein the text of this specification
shall take precadence. Nothing in this specification, hcwever, shall supersede
arplicable laws ard regulaticns unless a specific exempticn has been cbtained.

6.8 Charces from ovrevicus issue. Asterisks are not usad in this revisicn to
identify changes with rescec: to the previcus issue cue to the extensiveness of
the charges.

MILITARY INTEREST': CIVIL AGENCY QOORDINATION ACTIVITIES:
Qustodians AMP
. JrK
Army - ME NBS
Navy - YD FSS
Air Force - 99 PO

Review activities

Army - AR, EA, ER, MI Precaring aczivity:
Air Force - 84
Army - ME
User activities
Armmy - AT Project 8010-1222

Navy - SA

Orders for this publication are to be placed with General Services
Administration, acting as an agent for the Superintendent of Documents. See
section 2 of this specification to obtain extra ccpies and other documents
referenced herein.
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