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1. 8COFPE

1.1 Scope. This specification covers a copolymerized silicone alkyd enamel for use
on primed, smooth metal surfaces. The material complies with Air Pollution
Regulations, "Rule €6".

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issues in effect on date of invitation for bids

ox requast for proposal, form a part of this specification to the extent specified
hersin.

Pedezal SE‘ cifications:

P-P=-546 = Polish, Automobile, Liquid and Paste.
T-p-636 = Primer Coating, Alkyd, ¥ood and Perrous Metels.
TT-T=-291 -~ Thinner; Paint, Volatile Spirits (Petroleum Spiriss).
PPP-P-1892 - Paint, Varnish, Lacquer and Related Materials: Packaging, Packing,
and Marking of. ]
) ) PPP-7-60 ~ Tape, Packaging, Waterproof.

Pederal Standards:

Fed. Test Method Std. No. 141 - Paint, Varnish, Lacquer and Related Materials;
Methods of Inspection, Sampling, and Testing.
’.‘- std. “oo 395 - Colﬂrl.

{Activities outside the Federal Government aay obtain copies of Pederal Specifica-
tions, Standards, and Handbooks as outlined under General Information in the Index
of Federal Specifications and Standards and at the prices indicated in the Index.

The Index, which includes cumulative monthly supplements as issued, is for sale on a
subscription basis by the Superintendent of Documents, U.S. Government Printing
Office, Washington, DC 20402.

(8ingle copies of this specification and other Federal Specifications required by
activities outsida the Federal Government for bidding purposes are available without
charge from Businaas Service Centers at the General Services Administration Regional
Offices in Boston, New York, Washington, DC, Atlanta, Chicago, Kansas City, MO,

Fort Worth, Denver, San Francisco, Los Angsles, and Seattle, WA.

(Pederal Government activitiss may obtain copies of Federal Specifications,

Standards, and Handbooks and the Index of Federal Specifications and Standards
from astablished distribution points in their agencies.)

Military Standard;
MIL-STD-105 - Sampling Procedures and Tables for Inspection by Attributes.
(Cbpiu of Military Specifications and Standards .required by suppliers in connection

with specific procurement functions should be obtained from the procuring activity or
as directed by the contracting officer.) :
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2.2 Other publications. The followvina documents form a part of this specification
to the oxtent spec rein. Unless a specific issue isg {identifird, the issue
in effect on date of invitation for bids or request for proposal shall apoly.

Anerican Society for Testing and gagggig}gylhgy:)_}gpgpgggn:

D 93 - Trlash Point by Pensky-Martens Closed Tester.

D 476 - Titanium Dioxide Picgment. .

D 562 - Consistency of Paints Using the Stormer Viscosireter.

D 563 - phthalic Anhydride Content of Alkyd Resins and Resin Solutions.

p 1210 - pineness of Dispersion of Pioments in vehicle System.

D 1296 - oOdor of Volatile Solvents and Diluents.

D 1542 - Qualitative Tests for Posin in varnishes.

D 2088 - Test for Low Concentration of Lead in Paints.

D 2244 - Instrumental Evaluation of Color Difference of Opanue Materials.

D 2800, D 2245, D 1983 - Analysis of Soya 0il.

D 3338 - petermination of Low Concentration of Lead in Paints by Atomic
Absorption Spectrosopy.

E 97 - Dayliaht Directional Reflectance.

{Application for copies should be addressed to the American Societv for Testing and
vaterials, 1916 Race Street, Philadelphia, P} 191n3.)

3. REQUIREMENTS

3.1 Qualification. Enarels furnished under this specification shall bhe products
which are qualified Tor listinc on the applicatle OQualified Products List at the time
set for opening of bids (see £.2). Any change in formulation of the qualified product
will necessitate its requalification. The patersals supplied under the contract
shall be identical, within manufacturing tolerances, to the product receivinc
qualification.

3.2 Composition.

3.2.1 Pi at. The pigments 1isted in table 1, or any corhination thereof, shall
rate up the basic pigmentation for the color snmecified. The titaniunm dioxide piament
shall conform to ASTM D 476 type IV. Small amounts of shadina piomants and titanium
dioxide may be used when necessary to match the color specified (see 6.2), provided
the enamel complies with requirements of this moeci®ication. The maximum lead content
allowable shall be not more than 0.3 psrcent of the nonvolatile nortion excent for
those colors indicated in table I.

T ___ TABLF I. Picmentation guide

Golor Wo. oSS T 2 0 T ) -

Fed. Std. Color

No. 598 Designation Piamentation 1/

20045 Dk. trown mitanium dioxide. red iron oxide, yellow iron
oxide., carbon black or lampblact.

20061 arcon *ieanium dioxide, red iron oxide, yellow iron
oxida, carbon black or larpblack.

20313 L. brown ricanium dioxice, red iron oxide, yellow iron
oxide, carbon hlack or lamphlack.

21105 Red* Ouinacridone rod, licht stable molyhéate orange.

21136 Red* Quinacridone violet. light stable molyhdate
orange, titanium dioxide.

22190 Orange* tight stable molvbdate orance.

22246 Orange® Licht stable molybdate oranoce. chrore yellow.

23938 Yellow* Titaniuw dioxide, licht stable chrome yellow.

23578 Yellow Titaniur dioxide. yellow and red iron oxide
carbon hlack or larpblack.

23658 Yellow®* Titanium dioxide, nickel titanium dioxide. light
stable molvbdate orance.

24052 Green* Chrore grean, iron blue, chrome vellow.

24087 Olive drab* Yellow iron oxide. red iron oxide, carbon black

. or lamnhlack. chrome yellovw, titanium dinxide.

24108 pk. green* Chrome oxide areen, phthalocvanine green, yellow
iron oxide.

24260 Green?® Chrore green, iron blue, chrome yellow.

24328 Lt. green Titanium dioxide. phthalocvanine green.

25045 Strata blue* Iron blue, coroer nhthalocyanine hlue, chrome

yellow, titaniurm dioxide, carbon black or
laroblack, quinacridona red.
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— . TABLF 1. _pigmentation guide (Comt.) _ .___ . . ....--.-

ot -+ o — — 1 S

cSlEi‘ﬁ:. Color
. Std. .
g:f 598 pesignation pigmentation 1/ _
. blue P*itanjum dioxide, phthalocyanine blue, rec iron
28177 Le oxide, carbon bhlack orllampbiackgl 11
uoiue? ~ mitanium dioxide, phthalocyanine blue, yellow

25299 Tord iron oxide, carbon giacki 10 "

edium gray* Titanium dioxide, yellow iron oxice, chrome
26187 " oray yellow, phthalocyanine blue, carbon black or

. . lamoblack. -
26521 Gray ritanium dioxide, yellow irbn oxide, carbon

black or lamphlack.

26270 Gray (Navy-Haze-Gray) ritanium dioxide, carbon black or lamoblack.
27038 Black carbon black, iron blue.
27675 wWhite rTitanium dicxide.
27886 wWhite rTitanium dioxide.

oY

17 Extenderas and ahading plaments ﬁi?'bs'Ksza_btoviaea"ihese Eﬂihenti"ﬁavi'dbod—bofor

N permanence and the finish product complies with the requirements soecified herein

e rThegse enamels may contain lead in excess of 0.5 percent wvhen analvzed in accordance
with ASTM Method D 2088 or D 31335, ‘Such enamels shall not be used in dwellings,
household eguipment, toys, ete. The supplier shall furnish prooer labheline,
marking, and intended use for such enamels on every container.

3.2.2 Vehicle. The vehicle shall consist of silicone-modified lona ©
of the air=drying type, together with suitable thinners, driers, antiskinning agents,
wetting agents, dispersing agents, and stahilizers combined, producing an enamel con-
forming to all requirements specified herein. The charactaristics of the vehicle shall
be as specified in table 1II. :

3.2.2.1 The volatile thinner shall conjorm to TT-T-291, tvpe I, Grade A, or any
other solvent system complyina with Rule €6°.1/ A certificate of comnliarce from
the supplier to this requirement’ is necessery. .

3.2.2.2 1ldentification. The copoclymer, when tested as specified in 4.3.27. shall
give two simiTar spectra, both of which shall show the sianificant bands of both the
alkyd and silicone resins as shown in figure 1. Neither spectra shall show an

absorption band in the 13.% -~ 14.0 pm recion and both ghall show a sharp narrow band

at 7.0 gm.
3.3 OQualitative requirements.

3.3.1 Condition in container. The enamel, tested as specified in 4.3.3. shall bhe
free of grit, seeds, skins, Tumps, or livering and shall show no more pioment settlind
or caking than can be readily reincorporated to a smooth homogeneous state.

3.3.2 Storage stabilitv.

3.3.2.1 partially full container. The enamel shall show no skinning when tested
as specified in 4.3, 1.7 After aging as specified in 4.3.4.1, the enamel shall show no
livering, curdling, hard caking or gurmy sediment. It shall mix readily tn & smooth
homogeneous state: any skin formation shall be continuous and easily removed,

3.3.2.2 Full container. The enarel shall show no skinning, liverine, curdling,
hard caking, nmor tough gummy sediment, when tested as specified in 4.3.4.2. It shail
remix readily to a smooth homogeneous state, shall have a consistency within 62 - B2
Kreb's Units and shall meet all other reguirements of this specification. The con-
sistency change shell not be areater than 5 units from the oricginal X.U.

3.3,3 Dnilutjon stabjlity. When thinned as specified in 4.3.5, the enamel shall
remain stable and uniform, showinc no precipitation or curdlina. Slicht pigment
egettling shall he permitted.

;7'In!ormation on Rule 66" may we obtained from the Los Anceles Air Polliution Control
District, Los Angeles, CA 90013.
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3.3.4 Brushin roperties. The enamel, tested as specified in 4.3.6, shall brush
satisfactorily an% IEIEE dry to a uniform film, free from seeds, runs, sags, Or
stroaks.

3.3.5 Rollin roperties. When tested as in 4.3.7, the enamel shall dry to a
wniform £ilm, free from sceds, runs, sags or streaks. The dried f£ilm shall show an
even and smoeth finish.

3.3.6 Sprayin roperties. The enamel, tested as specified in 4.3.8, shall spray
satinfacto:EIy. and IKAEI show no running, sagging, streaking, or orange peel. The
air dried film shall show no seeding, dusting, floating, fogging, mottling, hazing, or
other film defects.

3.3.7 Color. The color of the enamel specified in the contract or order (see 6.2
and 6.4) shall match the color chip in Ped. std. No. 593, or a color mutually agreed
upon by buyer and supplier, when tested as specified in 4.3.9.

3.3.8 Odor. Whan tested as specified in 4.3.10, the odor of the wet enamel and of
the film at any interval of drying shall not be obnoxious or objectionable.

3.3.9 Anchorags. A film of the enamel, tested as spacified in 4.3.11, shall show
no removal ©or loosening of the enamel beyond 1.6 mm (1/16 inch) on either side of the
score line.

3.3.10 Plexibility. A f£iilm of the enamel, tested as specified in 4.3.12, shall
bend without cracking or flaking.

3.3.11 Knife test. A film of enamel tested as specified in 4.3.13 shall adhere
tightly to the metal, and shall not flake or crack. The f£ilm shall ribbon or curl from
the metal on cutting, and the cut shall show beveled edges.

3.3.12 Recoating. When tested as specified in 4.3.14, recoatina of a dried film
shall produce no !Ign ixregularities.

3.3.13 Water resistance. A film of the enamel, tested as specified in 4.3.18,
shall show-no blistering or wrinklinag when examined immediately after removal from
distilled water. When examined 2 hours after removal, there shall be no softening,
wvhitening, or dulling. Aftar 24 hours air drying, the portion of the panel which was
ismersed shall be indistingquishable with regard to hardness, adhesion, and general
appearance from a panel prepared at the same time but not immersed, and shall retain
at least 80 percent of the 60° specular gloss of the comparison panel.

3.3.14 Accelerated ucathcring. rilms of enamel, tested as specified in 4.3.16,
shall show nc cha ng, & loss of not more than 50 percent of tha gloss measured prior
to exposurs, and color change equivalent tc a lightness index difference of not more
than four units, except that the change for yellows shall not exceed six units.

3.3.1% Weather resistance. A film of enamel, tested as specified in 4.3.17, shall
show no appreciable Tiim deterioration or color change and shall show no more than
light chalking (No. 6 of method 6411 of Fed. Test Mathod Std. No. 141). The film,
after exposure, shall have a 60° gloss of not less than 25: shall readily polish to a
semigloss, and reflect a clear sharp image. There shall be no checking, cracking, or
other impairment of film integrity, and the polished area shall be restored to
substantially the original color except for orange 22190 and yellows 23538 and 23655,
which may show slight darkening.

3.3.16 Toxicity. The enamel shall contain no benzene (benzol) or chlorinated
compounds when tested as specified in 4.3.18.

3.4 Quantitative requirements.

3.4.1 Vehicle. The composition of the vehicle shall be as specified in table II.
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TABLE II. Vehicle ingredients
* Requirements
Characteristics Minimum Maximum

Copelymer resin solids, percent by welight of nonvolatile 50 -
Silicone content, percent by weight of nonvolatile vehicle ) ao -
Phthalic anhydride, parcent by weight of nonvolatile vehicle 14 17
Drying oil acids, percent by weight of nonvolatile vehicle 41 5%
Soya oil Positive
Phenolic resin Negative
Rosin Negative

3.4.2 antitative requirements of the enamel. The quantitative reguirements of
the enamel shall De as specI!Iea In table 11X and table IV.

TABLE III. Quantitative requirements of the enamel
Requirements

Characteristics Minimum Maximum

Flash point, Pensky-Martens, closed cup, *C (°*F) 29 (8BS5) -
Water, percent by weight of enamel - 0.5
Coarse particles and skins {retained on No. 325 mesh)

percent by weight of pigment 6.5
Gloss, 60° specular (for all colors except Navy-Haze-Cray) 40 60
Gloss, 60° specular (for Navy-Haze-Gray, Color # 26270) 40 50
Consistency, Krebs-Stormer, shearing rate, 200 r.p.m.; grams 125 175
Equivalent K.U. 67 77
Fineness of grind . 6 ——
Daylight 45°¢, 0° directional reflectance (white enamel) 87 -
Drying tima:

Set to touch, hours — 2
Dry hard, hours - 8

3.4.2.1 Hiding power (contrast ratio). A dry film thickness of 25.4 um (one mil)
maximum of white ename nimum reflectance B4 percent) shall give a dry film contrast
ratio of 0.95. The minimum contrast ratio for tints applied to the thickness in
terms of apparent reflectivity when tested as in 4.3 shall be as specified in table IV.

TABLE IV. Minimum d £41m contrast ratic for tints

Apparent reflectivity Apparent reflectivity
of tint Percent Contrast ratio of tint Percent Contrast ratio
82 0.94 70 0.97
80 0.94 68 0.97
78 0.95 €6 0.98
7% 0.95 64 0.98
74 0.96 62 0.98
72 0.9€ 60 or below 0.98

3.4.3 Specific quantitative requirements. The specific quantitative requirements
for each coEor shaI? be as npecIEzeg In table V. On analysis of cthe pigments, compute
hiding pigment as indicated on column 4 and extender pigment in column 5. Lead
chromate (PbCrO4) may be substituted on squal weight basis.
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TABLE V. Specific quantitative requirements (percent by weiaght of enamel)

Color No. Total VehIcle
red, Sta. solids Hiding pigment Extender pigment solida
595 Color designation Minimum MInImum Maximum Minimum MaxIimum Minimum
20045  Dk. brown G2 7 (re30y) 11 --- 28 29
20061 Maroon 64 7 (re03) 11 --- 28 29
20313 Lt. brown 63 19 (Fe303) 23 ——- 24 25
21105 Rad 64 12 - 16 - 26 30
21136 Red 61 22 - 25 ——- 23 26
22190 Orange 62 24 - 2?7 .- 24 2s
22246 Orange 62 25 - 29 - 22 2s
23838 Yellow 66 33 (PbCroy) 3?7 - 20 23
23578 Yellow 61 23 (PbCroOy) 27 ——— 23 23
23655 Yellow (11 33 (PBCrog) 37 -—— 20 23
24082 Green 62 10 (PbCroOy) 14 - 28 28
24087 Olive dradb 62 12 (PbCro4) 16 ——— 24 26
24108 Dk. green 63 1S (PbCro4) 18 --- a7 2t
24260 Green 62 21 (PbCrOy4) 25 ce- 23 32
24325 Lt. green 64 21 (PbCro4) 28 ~—- 24 26
25045 Strata blue - 3 - 7 —— 38 30
25177 Lt. blue 64 21 - as ce- 28 28
25299 Turquoise 64 17 (PbCrO4) 21 -—- a6 29
26187 Medium gray 59 21 (Ti03) 28 - 26 a7
26251 Gray 61 23 (Ti03) 27 - 24 3%
26270 Gray (Navy-Haze) €3 14 (Ti0jy) 18 ——— a4 F
27038 Black 58 2 (Carbon 5 ~ew 37 32
) . black)
27875 White 6% 27 (Ti0,) 3 - 26 30
27886 White (off) 64 31 (Ti03) 3s coe 28 29
Other tints (1] 27 (T103) b ) - 28 29

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or
purchase order, the supplier is responsible for the performance of all inspection
requiremnents as specified herein. Except as otherwise specified in the contract or
order, the supplier may use his own or any other facilities suitable for the per-
formance of the inspection requirements specified herein, unless disapproved by the
Government. The Government resarves the right to perform any of the inspections
set forth in the specification where such inspections are deemed necessary to assure
that supplies and services conform to prescribed requirements.

4,1.,1 Sampling and inspection. Sampling and inspection shall be in accordance
with method 1531 of Fed. TElt Method Std. No. 141.

4,2 Classification tests. Testing under this specification shall be for the
following:

{a) Qualificatiom,
(b} Acceptance of individual lots.

4.2.1 Qualification testing shall consist of all the tests of this specification.

4.2.2 Accaptance testing of individual jots ahal] consist of all tests in saction
J with the exception of storage stability (see 3.3.2.2 and 4.3.4.2) and weather
resistance (see 3.3.1% and 4,3.17),

¢.3 Test methods.

4.3.1 Test conditions. The routine and referse testing conditions shall be in
accordance with section 7, Fed. Test Method Std. No. 141 except as otherwise specified
herein.

4.3.2 The tests indicated in table VI ghall be conducted in accordance with Fed,
Test Method Std. No. 141 except as indi{cated in paragraph reference. The right is
resarved to make any additional tests deemed necessary to determine that the enamel
meets the requirements of this specification. Failure to pass any test, or
noncompliance to the requirements of Section 3 shall be cause for rejection of the lot.

6
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TABLE VI. Index -

. Appiicable tests -
Reguirements Fed. Test Method ASTM Paragraph

Characteristics Reference std. No. 141 Method Reference
Condition container 3.3.1 3011 4.3.3
storage stability. 3.3.2 3021, 3022 4.3.4
pilution stability 3.3.3 4203 4.3.5
Brushing properties 3.3.4 432) 4.3.6
Rolling properties 3.3.5 4335 4,3.7
Spraying properties 3.3.6 4331 4.3.8
Color 3.3.7 4250 4.3.9
odor 3.3.8 D 1296 4.3.10
Anchorage 3.3.9 - 4.3.11
rlexibility 3.3.10 6221 4.3.12
Xnife test 3.3.1) €304 4.3.13
Recoating properties 3.3.12 4061 4.3.14
water resistance 3.3.13 4.3.15
Accelerated weathering 3.3.14 6152 Sec. 50 4.3.16
wWeather resistance 3.3.15 - 4.3.17
Toxicity 3.3.16 - 4.3.18
Copolymer resin solids Q Table II ——— 4.3.19
silicone content Table Il ————— 4.3.20
Phthalic anhydride Table II 4.3.21
Drying oil acids Table 11 D 1398 : 4.3.22
Soya oil Table II D 2800,  c-====

D 2245,

D 1983
Phenolic resin Table 1 5141 reom—-
Rosin Table TI D 1542 c—eone

Sec. 4A
Flash point Table 111 D 93 Ll
Water Table 111 4081 ——————
Coarse particles Table IIIX 4092 - emom o e
Consistency Table IIIX D 562 -——————
Pineness of grind Table IIIX D 1210 i
Drying time Table III 4061 - m——
pDaylight 45°, 0° directional Table III . E 97 ——————

reflectance

Gloss 60°® specular Table I1I 6101 camm—
Dry opacity (contrast ratio) Table IV 4122 4.3.23
Total sclids Table V ———- 4.3.24
Hiding pigment Table V ——— 4.3.25.1
Other pigments Table V ———- 4.3.25.2
Extender Table V ——— e
Vehicle solids Table V ——— 4.3.26

4.3.3 Condition in container. petermine package condition on acceptance testing
in accordance with method %011 of Fed. Test Method Std. No. 141, and observe for
compliance with 3.3.1. On qualification testing evaluate pigment settling or caking
by proceeding as in method 3011, but do not stir. Reseal and then aqitate the can for
3 minutes on a paint shaker. On re~examination of the contents, the disclosure of
any gsl bodies or undispersed pigment indicates unsatisfactory settline properties.

4.3.4 Storage stability.

4.3.4.1 Partially full container. Determine skinning after 48 hours in accordance
with method 3021 of Fed. Test Method Std. No. 141, except use 2 3/4~-fi{lled 1/2~-pint
multiple friction top can. Reseal and age for 7 days at 60°C (140°F) and observe for
compliance with 3.3.2.1. :
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4.3.4.2 Full container. 1In accordance with method 3022 of Fed. Test Mathod std.
No. 141, allow a full standard quart can of enamel to stand undisturbed for 12 months
and then examins the contents. Evaluate pigment settling or caking as specified in
é¢.4.11, but agitate the can for 5 minutes on the paint shaker prior to re-examination.
Determine viscosity and make other applicable teasts for compliance with 3.3.2.2.

4.3.5 Dilution stability. Reduce one part by volume of enamel as packaged with
one part by volume of thinner conforming to TT-T-291, type 1I, grade A. Then test as
specified in method 4203 of Fed. Test Method Std. No. 141 for compliance with 3.3.3.

4.3.6 Brushin roperties. Determine brushing properties of the packaged enamel,
as specified In ..:Eaa ;351 of Fed. Test Method Std. No. 141, for compliance with
3.3.4. As a raferee test use method 4494 of Fed. Test Method Std. No. 141, except
make the drawdown a minimum of 25 cm (10 inches) long on a clear glass plate. Contact
of the 102 um (4 mil) strip with the next thicker strip at any point within the 14 o=
{S.5 inch) central portion of the blade path indicates sagging.

4.3.7 Rollin roperties. Determine rolling properties of the enamel, in
accordance with metﬁos T33% of Fed, Test Method Std. No. 141, for compliance with

3.3.5.

4.3.8 Sprayin roperties. Reduce 8 parts by volume of enamel with one part by
volume of tEinn.: conforming to TT-T-291, type 1I, grade A. Spray on a steel panel

to dry film thickness between 23 to 28 um (0.005 to 0.0011) inch, and observe for
spraying properties as specified in method 4331 of Fed. Test Method Std. No. 141 for
compliance with 3.3.6.

4.3.9 Color. Draw down a coat of the enamel on a white opaque glass panel using
a doctor blade with a 152 um (0.006 inch) gap clearance designed to deposit a wet
£ilm thickness of approximately 76 um (0.003 inch). After 48 hours air drying,
compare the dried film with a standard chip (Fed. Std. No. 595, or a color agreed
upon by buyer and supplier) in accordance with method 4250 of Fed. Test Method Std.
No. 141 for compliance with 3.3.7. If doubt exists as to the satisfactoriness of the
match, the color shall show not more than one unit of color difference in the direction
of minus L, a, and b values from the standard chip, when testsd in accordance with
ASTM D 2244.

4.3.10 Odor. Test for odor as specified in ASTM method D 1296, and observe for
compliance with 3.3.8. -

4.3.11 Anchorage. Prepare a panel as specified in 4.3.8 and air dry for 18
hours, then bake for 2 hours at 105°+ 2°C (221°+ 4°F).

4.3.11.1 Procedure. Condition the panel for 1 hour under referee testing condition
(see section 7 of Fed. Test Method Std. No. 141) then score a line through to the
metal across the width of the film using a sharp pointed knife. The film shall then
be tafod perpendicular to and across thes score line with waterproof, pressure sensitive
tape 19 mm (3/4 inch) wide conforming to PPP-T-60, type IV. Press the tape in fim
contact with pressure. Allow approximately 10 seconds for the test area to return to
room temperature. Grasp the force end of the tape and at a rapid speed strip it
from the film by pulling back from the panel at approximately 180° angle. Observe for
compliance with 3.3.9.

4.3.12 Plexibility. Determine flexibility in accordance with 6221 of Fed. Test
Method Std. No. 141. Apply a 2-inch wide film of enamel using a film applicator that
will give a dry film thickness of 23 to 28 pm (0.0009 to 0.0011 inch) on @ smooth
finish steel panel prepared in accordance with method 2011 of Fed. Test Method 5td.
No. 141 using the aliphatic naphthaethylene glycol moncethyl ether mixture. The
panel shall be prepared from new cold rollad rust-free carbon steel 25.4 2+ 2.5 pm
(0,010 + 0,001 inch) thick with a Rockwell 15-T maximum hardness of 82 and finished
with a surface roughness of 8 to 12 microinches. Air-dry in a horizontal position
for 18 hours and than bake for 168 hours at 105°+ 2°C (221°+ 4°F). Condition the
panel for 1/2 hour under referee conditions. Bend over a 174 inch (6.35 mm) mandrel.
Examine the coating for cracks over the area of the bend in a strong light at a
7-diameter magnification for compliance with 3.3.10,
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4.3.13 Knife test. Perform the knife tast as specifisd in method 6304 of Fed.
Test Method 6td. To. 141, using the flat portion of the pansl from the flexibility test
(4.3.12), and observe for compliance with 3.3.11.

4.3.14 Recoating. Prapare the enarel as specifisd in method 4061 of Fed. Test
Method Std. lio. + Air dry for 24 hours under referee testing conditions. Apply &
second coat crosswise to the first coat, and then air dry as bhefore. Examine for
compliance with 3.3.12.

4.3.15 Water resistance. Draw down a £i1m of enamel with a 51 pm (0.002 inch)
102 pm (0.004-1Inch) gap Clearance) film applicator on a steel panel which was solvent
cleaned and phosphate coated as specified in method 2011, procedure B of Fed. Test
Method Std. No. 141, and air dry for 7 days. All exposed uncoated metal surfaces
shall be coated with wax or other suitable coating and the panel immersed in distilled’
water at 23°+ 1°C (73°+ 2°F) for 18 hours as specified in method €011 of Fed. Test
Method Std. No. 141. At the end of the test period remove and examine for compliance
with 3.3.13.

4.3.16 Accelerated weathering. Draw dovn film of enamel on duplicate flat tin
panels (method 2012) with a €S pm (D.0025 inch) gap clearance £iim applicator. Allow
the panels to air dry for 168 hours. Measure the glose and directional reflectance and
subject the coated panels for 300 hours to accelerated weathering usino the twin
arc apparatus in accordance with method 6152 of Fed. Test Method std. No. l41. Examine
for chalking and then wash under running water with a thorouchly degreased lamb's wool
pad to remove any scum Or dirt. Wips dry with clean cheesecioth and let stand for 2
hours. Measure the gloss and directional reflectance, -and compute the average percent-
age loss of gloss. Determine the amount of color chance, expressed as lightness
index difference (L), using method 6122 of Fed. Test Method Std. No. 141l. Check results
for compliance with 3.3.14.

4.3.17 weather resistance. spray a coat of primer (20 to 25 pm (0.0008 to 0.0010
ineh) dry £iIm thickness) conforming to Tr-p-636 on two 102 x 306 mm (4 by 12 inch)
steel panels phosphorie acid etched as specified in method 2011, procedure B of
Fed. Test Method Std. No. 141. Air-dry for 18 hours. Spray a coat of the enamel
23 to 28 sgm (0.0009 to 0.0011 inch) dry £ilm thickness and air-dry for 9%6 hours.

Place on outdoor exposure in accordance with method 6160 of Fed. Test Method Std.

No. 141 in the southern part of Florida for 6 months. At the end of the exposure
period, wash the panels with a warm soap solution using a soft sponce and examine

for film deterioration and color chance. Measure the €0° gloss in accordance with
method 6101 of Fead. Test Method std. lio. 141. Applying no more than moderate pressure,
hanéd polish a portion of the exposed f£ilm using liguid automobile polish conforming

to P-P-546 and a soft cloth. Fxamine the polished area for restoration of color and
gloss and inspect with a magnification of approximataly 5 power for film intearity for
compliance with 3.3.15.

4.3.18 Toxicity. The manufacturer shall certify that the enamel contains no
benzene (benzol), chlorinated solvents, or other ingredients which are toxicologically
hazardous under normal conditions of usage.

4.3.19 Copolymer resin solids (iaogrogahol extraction). Vteiah S5 grams (to the
nearest one‘t.ntﬁ mg.s of extracted vehicle into a tared centrifuge bottle or tube
fitted with & cap. Add 50 ml of iscpropanol (technical grade), cap the hottle or
tzube, and shake vicorously for 2 minutes. Centrifuge for 15 minutes at a minimum of
2,000 r.p.m. pecant the isopropanol axtract, and repeat the extraction with two 50-ml
portions of isopropanol. Decant the last extraction, and condition the bottle or tube
at room temperature for 15 minutes, then place the bottle or tube in a 135°c (275°F)
oven for three hours. Remove the pottle or tube, cool for 30 minutes at room tempera-
ture, and weigh. Calculate the copolymer solids for compliance with tahle II.

Calculations:

Percent copolymer sclids = R X 100
T x D

Where: R = Weight of residue (in hottle or tube).
S » Weight of sarple (extracted vehicle).
D = Percent of nonvolatile matter (extracted vehicle).
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4.3.20 Silicone (Hlsizqz) content of extracted vehicle,

4.3.20.1 sSilicon (silica-5103),

4.3.20.1.1 Reagents:

Sulfuric acid (fuming), 30 percent (A.C.S. reagent grade).
Nitric acid (fuming, 13 percent (A.C.S. reagent grade),
Chlorobenzend, C.P.

4,3.20.1.2 Apparatus:

Micro-Kjeldahl rack
Muffle furnace at 1000°C (1832°p)
Platinum crucible

4.3.20.1.3 Procedure. Weigh a sample (extracted vehicle) which will yield
about 70 to 100 mg of silicon dioxide, usually 0.1 to 0.3 g. of resin, directly
into a tared platinum crucible. Evaporate the solvent on a hot plate at low tempera-
ture or in an oven under partial vacuum at 105°C (221°r). (The solvent may be evapo-
rated by infrared lamp.) After evaporation is complete, add 4 or 5 drops of
chlorobenzene to reduce frothing and stir thoroughly and gently. Add 1-1/2 ml of 30
percent fuming sulfuric acid to the solution at room temparature, followed by 0.5 ml
of 15 percent fuming nitric acid. Digest solution over a low flame or heat on a
micro-kieldahl rack for several hours. A4dd nitric acid if necessary to complete the
oxidation, but cool the solution before adding the nitric acid to avoid excessive
frothing. When the mass has solidified and danger of frothing is past, heat the
crucible carefully over a burner in such a manner that the sample does not spatter.
If carbonacecus matter is still present, add nitirc acid and continue heating.
Carbonacscus matter should be removed to aveid the formation of silicon carbide. 1f
carbonaceous residue still persists, oxidize with a slow stream of oxygen into the - s
crucible during heating by suitable means. Place the crucible in a muffle furnace
at 1000°C (1832°F) for about one hour or until the ashing is complete. Remove, place
in a desiccator to cool to constant waight, then weigh. .

et

4.3.20.1.4 Calculation:

Percent silicon = wt. of §i0; x 28 x 100
wt. of sample in gm x 60 x percent vehicle solids

Convert percent silicon (found in the analysis) to percent
silicone for compliance with table II by using conversion factor (see 4.3.20.1.3).

4.3.230.1.5 Conversion factor. The oconversion factor is dependent on the copolymer
rasin used. The supplier sha furnish the quality control representative and
contracting officer the commercial designation of the copolymer resin used and the
conversion factor of the resin. The conversion factor shall not be less than 4.35
and not more than 4.85 (see 6.7). )

4.3.21 Phthalic anhydride. Determine phthalic anhydride in accordance with method
7022 of Fed. Tast Met Std. No. 141. This method can be replaced by a slightly
altared method 7014, by substituting petroleum ether for chloroform.

4.3.22 Dgxin; oil acids. Determine the drying oil acids content in accordance with
. Test

method 7031 o thod Std. No. l1l4l. This method can be replaced by a
slichtly altered method 7014 by substituting petroleum ether for chloroform.

10
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4.3.23 MHidin wer (contrast ratic). The hiding power of the enamel shall be
datermined IE'-ccox%anéE'vIcﬁ method 3!%2 of red. Test Method Std. No. 141, except
that s suitable chart may be substituted for the carrara glass. For reds 21105 and
21136, use a f£ilm applicator that will deposit a 76 mm (3=-inch) wide film with a dry
£ilm thickness eof approximately 38 um {0.0015 inch) maximum and for all other colors a
dry film thickness of approximately 25 pm (0.0010 inch) maximum. Air dry tor 72
hours, then determine the raflectance and verify tha film thicknass in the area in
which he reflectance was measured. Calculate the contrast ratio and check for cor-
pliance with 3.4.2.1 and table IV.

4.3.24 Total solida, Weigh to the nearest 0.1 milligram a small aisposable
aluminum dish approximately 51 sm (2 inches) in diameter, that has been provided with a
tared aluminum cover. Weigh into the dish a very small sample of enamel that does
not exceed 0.3 gram., Dissolve the sample in 2 ml of reagent-grade tolusne, and d4dry
for 30 minutes in a gravity convection oven at 105°C (221°r). Upon cooling, rewaigh
to the nearest 0.1 milligram, calculate, and observe for compliance with table V.

4.3,2% Pigment analysis.

4.3.25.1 Prime (hiding) pigments. Determine iron oxide (Fez03); titanium dioxide
{Ti02}: and lead chromate !FEE:O4S in accordance with mcthods_?lli, 7083, anad 7131
respectively of Fed. Test Method Std. No. 141. Lead chromate {PbCxrO4) may be
substituted on an equal-weight basis. ‘

4.3.25.2 Other pigments. Industry is given latitude in the selection of organic
pigments or combination, provided the products meet all the requirements.

4.3.25.3 Extender gtg%gnts. Determine barium sulfate and siliceous matter by
the applicable portions © method 7281 of Fed. Test Method std. No. 141, and check
against permissible 1imits for extender specified in table V. If appreciably below
:-ounc permjtted, determine calcium (sulfate or carbonate) by the same method as
ndicated.

4.3.26 v.hic%- solids. Determine wvehicle solids in accordance yith method 40352
of Fed, Test Metho ~"No. 141, for compliance with table V.

4.3.27 ;dcneification of copol . Test qualitatively for the copolymar by
agitating 0.5 granm sample Of the sxtracted vehicle with the three successive 20 ml
portions of isopropancl, decanting off the alconol and saving each portion. Scan
the infrared spectrum from 2 to 15 um of a solvent-free ¢ilm of both the isopropancl
insoluble portion and the soluble portion after evaporation of the aleohol. Check
for compliance with paragraph 3.2.2.2.

4.3.28 Inspection of reparation foyr delivery. The packaging, packing. and marking
of the enamel sﬁaII be inspected to determine compliance with the requirements of
section S in accordance with PPP-P-1892. Any container in the sample having one or
more defects, oFr under required £i1l shall be rejected, and if the number of defactive

containers in an sample exceeds the acceptance number of the appropriate sampling
plan of MIL-STD- 05, the lot represented by the sample shall be rejected.

$. PREPARATION FOR DELIVERY

$.1 Packaging, packing, and marking. The enamel shall be packaged, packed, and
magked in accordance with PPP-P- 553, The levels of packaging and packing shall be
A, B, or C, as specified (see 6.2). The enamel shall be furnished in l-quart can,
l-gallon can, s-gallon pail, 55-gallon drum (see 6.2},

§.1.1 Precautionary markings. In addition to the markings required by PPP-P-1892,
all individual containers -Haii,have the following markings:
CAUTION: This enamel contains volatile solvents, with probable hazardous vapors.

Use with adequate ventilation. Avoid prolonged breathing of vapors Oor spray
mists. The solvents are highly £lammable, avoid open flame and smoking.

11
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6. NOTES

6.1 Intended use. This specification covers a high~grade, air-drying, semigloss
enamel made from a copolymer of long-oil alkyd and silicone resins, and intended for
use on primed metal, particularly on smooth, exterior metal. It is highly weather-
resistant and is characterized by excellent color and gloss retention, good drying,
freedom from aftertack, and good flexibility. The enamel may be applied with brush,

roller, Or spray. .

6.1.1 Some additional intended used of enamels meeting this specification are
as follows:

Semigloss finish for: Machinery
Refinishing trucks and buses.
Passenger and freight cars.
Metal drum
Metal signs
Metal railing and fences
Marine use above water
Metal trim (exterior)
Metal sidings
Metal doors and bucks
Matal structures (exterior)
Properly primed wood (exterior)

6.1.2 Tror gloss finish refer to material under Pederal Specification TT-E-1593,
Enamel, Silicone Alkyd Copolymer, Gloss (Por Exterior and Interior Use).

6.1.3 This enamel is not intended for painting interior plastered walls.

6.2 Orderin Vdat . Purchasers should select the preferred options permitted
herein, and Incisa: the following information in procurement documents:

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

(b) Color requirxed (see 3.2).

(¢) Size of container required (see 5.1).
~(d) Levels of packaging and packing required (see S5.1l).

6.3 Qualification. With respect to products requiring qualification, awards
will be made only for products which are, at the time set for opening of bids,
qualified for inclusion in the applicable Qualified Products List, whether or not

such products have actually been so listed by that date. The attention of the supplier
is called to this requirement, and manufacturers are urged to arrange to have the
products that they propose to offer to the PFederal Government tasted 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 General Services Administration, Pederal Supply Service, Chemicals and
Paints Division, Crystal Mall Bldg 4, Washington, DC 20406, and information

pertaining to qualification of products may be obtained from that activity.

6.4 Tinted and solid color enamel may be purchased under this specification by
indicating the desired color in the bid invitations and contracts. To obtain a
match for a particular color not covered by Ped. Std. No. 595, the seller and the
::lzinq laboratory should be supplied with wet samples or color chips of the color

sired.

6.5 The snamel covered by this specificetion should be satisfactory for brushing
and rolling at package consistency.

6.6 The enamel covered by this specification should be purchased by volums, the
unit being one U.S. gallon of 231 cubic inches at 20°C (68°F). The weight per gallon
wvill vary depending on the formulation, for example: An olive drab enamel will weigh
about 8-1/2 pounds per gallon, a white enamel about 9-1/2 pounds, and red enamel
about 8§ pounds.

12
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6.7 Convert the silicon (silica) content of the enamel to silicone alkyd as

specified in table II by using conversion factors of commercially available copolymer
resins:

pow Corning -- 4.35
G.E. SR-176 -- 4.85

CIVIL AGENCY COORDINATING ACTIVITIES: Preparing activity:
GSA-FSS GSP~FSS
HUD~HEE

Military custodians:

Army - MR
Navy - YD
Air Force - 84

Review activities:
Army - ME

Military coordinating activity:
Army - MR
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TT~E-4902 .
AMENDINT-Q :
November 9, 1978

SUPERSELING
Amandaent-2
June 23, 1977

FEDERAL SPECIFICATION

ENAMEL, SILICONE ALKYD COPOLYMER, SEMIGOSSS
(FOR EXTERIOR AND INTERIOR NON-RESIDENTIAL USE)

This amendment, which forms a part of FPederal Specification TT~E-490EF,
dated September 2>, 1975, was approved by the Commissioner, Faderal
Supply Service, General Services Administration, for the use of all
Federal sgnecies:

.

PACE 1 !

. Paragraph 1.1, delate second sentence and add, “Certain colors ars formulated with
lead-containing pigments (see tabie I) and shali not be used in residential scructures.®

Paragraph 2.1, under Federal Specificatione, delate "PPP-P-1892 - Paint, Varnish, |

Lacquer and Related Materials; Packaging, Pafking, and Marking of” and add PPP-B-636 -
Boxss, Shipping, Piberboard,

/

.

Lighter,"
PAGE 2
Under paragraph 2.2, add:-

National Motor Praigh: traffic Association, !nc.; Agent:

" National Motor Freight Classification.

(Applicniton for éoptco should be addressed to tha Amarican Trucking Aasociations,
Ioc,, Traffic Department, 1616 P Straet, N.W., Wasnington, DC 20036,)

‘Uniform Classlticailen Committee, Agent:
Uniform Fraight Classification,

(Application for copies should be addressed to the Uniform Classification Comaittee,
doomw 1106, 222 South Riverside Plaza, Chicago, IL 60606.)

Paragraph 1,1, delete {n its entirecy.
PAGE 3
- Footnote balow tabla 1, line 3, d-hc; "0.>" and substitute "0,U8",
Paragraph 3,2.1, line 6, dalete "0;:“ snd substitute “0.06","
Paragraph J.3.2.2, delets in its entirety.
) PAGE A
Paragraph J,3,.15, delsce in 1f| entirety, .
P2AGE S

Table II, line 2, delate and substituta: “Silics (5107) content, parcant by weight
of nonvolatile vehicle” with & ainimum requirsaent of "i4,0".

Table 111, line 10, under miniaum requirenants, delate "S87" and substitute "Ba",

rSC 8010

Under paragraph 2.1, Peddral Spacificetions, add: “PPP-C-96 - Cana, Matal, 28-Cage and

et tAa
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PAGE 6

Table V, line 25, change rasquiresents for color no. 27885, off-vhita to the following:
total solids, minimum, "653"; hiding pigment, minimum “24" and maximun, "28"; extendar
pizment, maxiaum, "20"; and vehicle solids, ainimun "25",

.

Add paragraph 3.5 as follcws:

3.5 Precautionary marking. All containers of paint shall be marked with a varaing
label.

3.5.1 All containers of paint which contain lesd cowpounds in excess of 0.0b percent
by weight (calculated as lead metal) in the total nonvolatile content shall be marked
with the following-warning notices.

"WARNING®

"CORTAINS LEAD., DRIED PILM OF THIS PAINT
MAY BE BARMFUL IF EATEN OR CHEWRD,"

“Do not apply on toys and other children's articles,
furniture, or interior surfaces of any dwalling or
facilicy which may be occupied or used by children.”

"Do not apply om those exterior surfacas of dwvaliing
units, such as vindov sills, porches, stairs, or
railings to which children may be comsonly axposed,*

"Keep out of reach of childrea.”

3.3.2 Containers of paint in which lead has not bean specifically fatroduced but
is not restricted to 0.06 percent shall carry the folloving label:

"WARNING"

"This paint is resctricted to non-residential application.
1t has not been tasted to ensurs less than 0.06 parctnt
lead content.”

' “Do not apply on toys and othar children's articles,
furniture, or interior surfaces of any dwelling or
facility which aay ba octupiaed or used by ehildren."

"Co not apply on such exterior surfaced of dwalling
units as wvindow sills, porches, atairs, or railings
to vhich children may be commonly exposed,”

“Keap out of resch of children."

Add paragraph 3.6:

"3,6 juantities. The snamel ahall e furnisned in l-quare, legallon, S-gillen, 4nd
55-gallon guantities, as specified in ths contract or order (see 5,2)"

?aragraph 4.1, daelete in {ts ancirety aﬁd ubstituted

"4.2 Zesting, Teeting under this specification shall be Zor all pequizeméditd it
jection 3." ' .

Darazraph 4.2.1, 1.1.ta‘in its antiraety.

Paragraph 4.2.2, laiata ‘n its antirety. ]
3ACE 77

Table V1, line 1S, jelece in its entirety,

Table 71, Mne 13, Jelete "silicona conteat” under characteristics 48d subseitute
“silica (5103) content.” '
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PAGe 8
Paragraph 4.3.4.2, delete in its entirety.
PAGE 9

Paragraph k.3.17’<d¢1.u in its entiraty, - ' - ...“.,., . e i

Paragraph 4.3.18, anlate in-{ts-entiTdty and substitute:

e~

o g e

"4.3.10 Toxléitz. Mathod 5132 of Paderal Tes. Mathod Standard No, lel shall be
usad to determine the presence of .chlorinateu solvents ana method 7356, proceaure B -
shall be used to determine the presence ot benzeue for compiisnce with the requirement
in 3.3.18." .

(RSN

PAGE 20 L S

Paragrapn 4.3.20, cnange "Silicone (M;813U;) coutent ot extracted vehicla” to Silies
"(51U7) cuntent of extracted vehicls.” o

Paragrapn ‘£.3.20.1.é. dalate in its entirety and aad:

Percent silica-= Weight of asn X 1Uv
weight of samp.es X non-volatile venic.e fraction

‘hn.npn 4,3.20.1.5, delete in its entirety.
Paragrapn 4.3.11, dalete the last sentence.
Paragraph 4,3,22, delate the last nnt-.ncu.
PAG!AU.
h-t.grnph 4.3.48, dalete in fts o.nuuty and substitute the foilowing:

*4,3,28 Inspection of preparstion fur deiivery. An inspection shaii be sada to determine
vhether the packaging, packing, and marking compsy with the requirements of section S,
The sample unit shall be one shipping container, Sampling shall be in accordance with

HIL~STD~103. The inspection leval shall be S-2 with an AQL of 4.0 parcent defective.”

Delsts aaction 5 and substitute:
S. PREPARATION FOR DELIVERY

5.1 Packaging. Packaging shail be lavel A or commarcial, as specified (see 6.,2).

e

S.1.1 Llevel A, The l-quart and l~gallon quantities of snamel shall be packaged in
mstal cans conforaing to PPP=C-36, type V, class 2. Yxtarior plan B coating and side seanm
striping shall be required. 7The cans shall be proviaced witn wire handies which shall be
3alvanized or otherwise protsctively coated to resist corrosion,

See paragraph 5.2.1 for the preparacion for delivery of S-galion and S5-galion quantities,

5.4.2 Commerecial. The lequart and l-gallon q\unuu'u of anamel shall be jackaged in
accordancs with anoraal commercial practics. The complate package shall da designed te
protect the ensmel against damage during shipment, handling, and storags.

See paragraph 5.2.2 for the praparacion for delivery of 5-gallon and $5-gallenm quantitiea.
5.2 Packing. }lck:a; shall e lavel A or cozmercial, 2as jpecifisd (3me 5,2).

5.2.1 Lavel A, Twelve l-quart cins 3f four leqallon cans of anamel, packaged s 1
specified in 5.1, shall Se packed in close~fitting boxss conioraing to PPP-B-446, 3rade
Vie, Vis, or V2s. The boxes shall %i closed, watarprooted, nd reinforced in accordance
vith the appendix to ?PP-3-536, Ailternatively, clestad piyvood, wire bound or nailad
wood boxzes shall bs scceptabls shipping sontainers hen linaa with 2 wvaterproof barrisr
saterisl. Tha edgee of the barrier naterial shall Se ssaled with vatarproof tape or
sdhasive.
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NOTICE 1
October 1, 1994

FEDERAL SPECIFICATION

ENAMEL, SILICONE ALKYD COPOLYMER, SEMIGLOSS
(FOR EXTERIOR AND INTERIOR USE)

Federal Specification TT-E-490E, dated September 25, 1975 is hereby canceled. For

future procurement use Military Specification MIL-E-24635A, Enamel, Silicone Alkyd
Copolymer (Metric), dated June 19, 1991.

PREPARING ACTIVITY
GSA-FSS

. SRERNBE N N N P e vt R R YATA L 1 X FSC 8010



