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(See 6.7) ‘

NZLXTARY SFZCZPXCATION

EJWU4EL,EXTERXOR} ALXYD, @2EAlJGRAY,
NO. 17 (FORMULA ??0, 5-0) (METRIC)

apPrOWd for uaa by all Oepartmenta and Agencies of the Department
of Defense.

1. SCOPE

1.1 e. This specification covers ocean gray No. 17, exterior, alkyd enamel (Formula
No. ‘5-O)for shipboard use.

2. APPLICABLE CS3CUMENTS

2.1 Xnsues of documents. Th@ following documents, of the is5ut?in effect on date of
invitetion~i~ or request for propmal, form a part of this specification to the extent
specified herein.

SPECIFICATIONS

FEDERAL
‘IT-R-266- Resin, Alkyd; Solutions.
TT-T-291 - Thinner-Paint, Volattlc Spirits, Petroleum Spirits.
PPP-P-1692 - Paint, Varnish, Lacquer, and Related Materials; Packaging, Packing,

and Marking of.

MILITARY
MIL-P-15173 - Pigment, Magnesium Silicate, Dry (Paint Pigment).
MIL-Z-1S486 - Zinc Oxide, Technical (ACiCular, Paint Use).

STANDARDS

PEDERAL
PED-STD-141 - Paint, Varnish, Lacquer, and Related Materials; Methods of

Inspection, Sampling, and Tes&ing.
PED-STO-313 - l!aterialSafety Data Sheets, Preparation and the Submission of.
FED-STO-595 - Color2.

(coPies of specifications, standards, drawings, and publications required by contractors
in connection with specific procurement functions ~hould be obtained from the procuring
activity or as directed by the contracting officer.]

the &~nt%#%i~” .nlesa otherwise indicated the issue in effect on date of
The following documents form a part of this specification to

invitation for bids or request for proposal shall apply.

Beneficial comments (recommendations, additions, deletions) Snd any Pertinent
data which may be of use in improving this document should be addressed to:
Commander, Naval Ship Engineering Center, SEC 6124, Department of the Navy,
Washington, OC 20362 by using the self-acidrcosedStandardization Document
Improvement Proposal (DD Form 1426) appearing at the end of this document or
by letter.
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AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
D
D
D
D
D
D

D
D
D
D

D

D
D
D

34 - White Pigments,ChemicalAnalysisof.
93 - FlashPointby Pensky-MartensClosedTester,Test for.
209 - Larnpblack,Sp”ec. for.
476 - T+tanium D~oxide Pigments, Spec. fOr.
5,62 - Consistency of Paints Usinq the Stormer Viscoslmeter, Test for.
563 - Phthalic Anhydride Content of Alkyd Resins and Resin Solutions, Test

for,.
600 - Liauid Paint Driers, Swec. for.
1210 -
1296 -
1306 -

1308 -

i4i5 -
1542 -
23k9 -

Fineness of Dispersio; of Pigment-Vehicle Systems, Test for.
Odor of Volatile Solvents and Dilnents, ~cst for.
Phthalic Anhydride Content of Alkyd Resins and Esters Contalninq
Other Dibasi’c Acids (Gravimetric), Test for.

Effect of Household Chemicals on Clear and Pigmented Orqanic
Fi’nishes, Test for.

Density of Paint, Varnisl:, Lacquer, and Related Products, Test for.
Rosin in Varnishes, Qualitative Tests for.
Volatile Content OF Paints, Test for.

‘(hublicatiok for coDies should be addressed to the American Societv for Testi.nq and
MA.teriai~, 1916 Race Str~et, Philadelphia, Pennsylvania 19103.)

(Technical society and technical association specifications and standards are generally
available for reference from libraries. They are also distributed among technical groups
and using Federal agencies.)

3‘. REQUIREMENTS

3.1 Toxicity. The material shall have no adverse effect on the healt!l of personnel
when used for its interide~ purpose (see 4.6). Questions pertinent to this effect shall be
referred by the procuring dctivity to the appropriate service medical department which will
act a’s advisor to the procuring activity.

3.2 Formula. The enamel shall consist of ingredients conforming to the applicable
specificitfins in the proportions specified (see table I), eXCe@ that the ambunt of lampblack
may be varied as necessary to conform to the color requirement (see 3.5.2) . Small quantities
of antisettling, antisagging, and dntiskinning agents may also be added to the formulation,
provided that all other requirements of the specification are met. Test reports required by
method 1031 Of FED-STD-141 shall include the exact formula used.

TAEI.,EI. Formula No. 5-O.

ingredients

“r~

kg (pounds) ~/
————.

Titanium dioxide (ASTM D 476, type III) 22.7 (50)
Zinc oxide, (MXL-Z-15486) 91.3 (200)
Lampbldck (ASTM D 209) 1.365 (3)
“Md’gnesium silicate (MIL-P-15173, type B)
Alkyd iesin solution (TT-R-266, type I, class A) (see 6.6)~’

63.8 (140)
208.5 (460)

paint thinner (TT-T-291, ,type II, grade A) 93.55 (205)
Ledd naphthenic drier (ASTM D 600{ Class B) 1.91 (4.2)
Cobalt naphtlieriic drier (ASTM D 600, Class B) 0.73 (1.6)
Mahganese napfithenic drier (ASTM D 600, Class B) 0.73 (1.6)

1/
This formula is given slightij in excess of 100 gallons to allow for normal manufac-
turing 10ss.

~/
The solvent shall consist of mineral spirits conforming to type II, grade A of TT-T-
291, except as modified by 3.4.1.

3.2.1 The formula shown in table I is designated Navy Standard Formula NO. 5-O. When-
ever Formula No. 5-O is specified, the enamel shall conform to this specification (see 6.6) .

~’3.3
produces
intended,

Mahu’facture. The component raw materials shall be mixed and ground as required to
product which is uniform, free from dirt and grit, entirely suitable for the purpose
and ,in full conformity with the requirements of this specification.

. .
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3.3 Quantitative re uixements.
ments shown in table ,,~in specified.

‘l’heenamel shall conform to the quantitative require-

TARLE 11. Qugntitativc! requi]

Characteristic

Pigment, percent by weight of enamel
Volatiles, pe-cent by weight of c?namcl
?Jonvolatilcv-hiclc, percent by w.ciqhtof enanml

(calculated by difference)
Phthalic anhydridc, @rccnt by weight of

nonvolatile vehicle
Coarse particles and skin8 (as residue on NO. 325

sieve), percent by weight of enamel
Water, percent by weight of enamel
Viscosity, Krebs units (cquivalcflt)
Weight per gallon, kg (pounds)
Drying time - set to touch, hours

dry hard, hours
Fineness of grind
Flash noint. ‘C (°F)

~Tit.n<um di&icloi percent by weight of pi.ment
\ Zinc oxide, percent by weight of piqnent

—.——

merits.

Requirements
Minimum Maximum

36.S 40.0
29.0 33.0
30.0 34.0

23.0 --------

------- 0.5

------- 0.s
67 77
4.68 (10.3) 4.86 (10.7
-------
------- / i::
5 --------
~l.: (loo) \ --------

~
--------

49:s --------
-.-

3.4.1 Solvent. The solvent portion or the formulation shall conform to requirements
herexn speci~

3.5
specified

[a) A combination of hydr=arbons, alcohols, aldehydea, ethers, esters, or ketones
having an olefinic or cycloolefinic typa of unsaturation except perchloroe-
thylene: 5 percent maximum.

(b) A combination of aromatic compounds with eight or more carbon atoms to the
molecule except ethylbenzenc, methyl benzoate, and phenYl acetate: 8 percent
maximum.

(c) A combination of cthylbenzenc, ketones having branched hydrocarbon structures,
trichloroethylene, or tolucne: 20 percent maximum.

Qualitative requirements.
herein.

3.s.1 ~. The odor shall be
specified (see table 111).

3.5.2 Color. The color of the
FED-STD-595 v-zestecl as specified

3.5.3 Flexibility
—+.

Th.senamel
specified (see 4.4.

The enamel shall conform to the qualitative requirements

characteristic of the volatiles permitted when tested as

enamel shall match the dry color chip No. 36173 of
(see 4.4.4).

shall show no c?viclcncc oi! cracking when tested aa

3.5.4 Compatibility with thinner. There shall be no evidence of incompatibility of any
of the ingredients of the =e~ceivcd, when tested as specified (see 4.4.6).

3.5.5 Condition in container. The enamel, as received in its filled original cantainer,
shall be readily mixab=,~ther by paddle, shaker, or mechanical stirrer, to e smooth, uniform
consistency and shall conform to all requirement related to the finished product as listed in
table 11. The enamel shall not increase mm. than 10 Krebo units in viscosity or increase
more than 2 hours in drying time. It shall not curclle,liver, gel, seed, or develop any other
objectionable properties for a minimum of 1 year %Etcr date of manufacture, when tested as
specified (see 4.4.7).

3.5.6 Skinning. The enamel Ghan not skin within 48 hours in a three-quarters filled
container when tested as specified (Dee 4.4.8).

3.S.7 Rosin and rosin derivative@. Rosin and rosin derivatives shall not be present when
tested as sp=e~scc 4.4,9).

3
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3.5.8 Phenolic
(5ee 4.4.10).

resins. Phenolic resin shall not be present when tested as specified

3.5.9 Application characteristics.

3.5.9.1 Brushing properties. The product, when tested as specified (see 4.4.11) , shall
be capable of being brushed out and laid off without excess drag on the brush. When dry,
the brush-coated surface shall be free from sags, runs, wrinkles, excess brush marks, or other
film defects. The film shall exhibit good adhesiOn and a smooth. uniform appearance+

3.5.9.2 Spraying properties. The enamel, when tested as specified (see .4.4.12), shall
show no running, sagging, streaking, dusting, mottling, color separation, or any other film
defects. The film shall exhibit good adhesion and a smooth, uniform appearance.

3.5.10 Resistance to water immersion. There shall be no evidence of blistering, soft-——
ening, or loss of adhesion, when the enamel is tested as specified (see 4.4.13).

3.5.11 Naterial safety data sheet. The procuring activity shall be provided a material
safety data sheet (MSDS) at t~ime of contract award. The MSI’)Sis DD Form 1813 and found
in and part ,ofFED-STD-313. The MSDS shall be included with each shipment of the material
covered by this specification.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. unless otherwise specified in the contract, the
contractor is responsible for the performance of all inspection requirements as specified
herein. Except as otherwise specified in the contzact, the contractor maY use his own or
any other facilities suitable for the performance of the inspection requirements specified
herein, unless disapproved by the Government. The Government reserves the right to perform
a’ny of the inspections set forth in the specification where such inspections are deemed
necessary to assure supplies and services conform to ’prescribed requirements.

4.2 Quality conformance inspection. Quality conformance inspection shall be provided
in accordance with method 1031 of FED-STD-141 and as herein supplemented.

4.3 Ingredient materials. When requested by the testing laboratory or other con-
trolling authoriwsee 6.2), 1 pint of each ingredient in the formula specified (see table
I) shall be supplied for test purposes.

4.4
111.

Test ~edures. Tests shall be conducted in accordance with the methods in table

TABLE III. Test procedures.
—— .—

7
——

Tests Applicable Applicable
methoti in ASTM test
FED-STD-141 method

—.

Pigment content 4021.1 ----------

Volatiles ------- D 2369
Nonvolatile v&iicle (by difference) 4053 ----------

Pht.halic anhydride ------- D 563
Drying time 4061.1 ----------

Water 4081 ----------

Condition in container 3011.1 -:--------

Skinning (partially filled container) 3021 ----------

Coarse particles and skins 4092.1 ----------

Weight per gallon ------- D 1475
Compatibility with thinner 4203.1 ----------

Color 4250 ----------

Viscosity, Krebs-Stormer ------- D 562
Flash point --------

J---

D 93
Brushing properties 4321.1 ----------

— -—

4
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TABLE 111. Tf&t procedyr~. - continued .
,——

Tests Applicable Applicable
method in ASTM test
FED-STD-141 method

Spraying properties 4331.1
Odor

----------
-------- D 1296

Fineness of grind -------- 0 1210
Rosin and rosin derivatives -.----.- D 1542,. sect. 4
Phenolic resins 5141.1 ----------
Water immersion ------.- D 1308, sect. 5
Flexibility 6221 ----------
Titanium dioxide 7081 ----------
Zinc oxide --------- D 34

—

4.4.L Piqment analysis.

4.4.1.1 Piqshent content. Extract the pigment from a weighed eample of enamel as in
method 402i of FED-STD~ing extraction mixture A. Ozy and weigh extracted pigment.
Calculate percent pigment in the enamel.

4.4.1.2 Zinc oxide. Determine zinc oxide in the extracted pigment by ASTM D34, except
that the solut=s=be filtered just prior to adding methyl orange indicator in order
to zemve lampblack and other insoluble material which would E’JJkethe end Wm’it difficult
to perceive.

4.4.1.3 Titanium dioxide. Weigh 1.000 qram (g) of extracted piqment into a clean
porcelain crucible. Heat at 53S”C to 64!?”C(1,000”F to l,200°F) in a muffle furnace until
the lampblack is destroyed. Tranofer the contents of the ignited crucible to a 250-milliliter
(mL) beaker and determine titanium dioxide by method 7081 of FJX3-STD-141.

4.4.1.4 Interfering elements. The methods specified for determining zinc oxide and——
titanium dioxide are based on the Assumption that elements such as iron are not present in
sufficient quantity to intcrfexc with the determination hy the specified method. If such
elementsareintroduced, for example, as a result of &hc method of grindinq, in amounts
sufficient to interfere, suitable modification of thcac methods shall be made to eliminste
the interference.

4.4.2 Phthalic anhydride. Determine phthalic anhydride content of the nonvolatile
vehicle in accordance with ASTM D 563, applying the correction procedure described in para-
graph 4.2 of the test method. If dibaoic acids other than phthalic are present, ASTM D 1306
shall be used.

4.4.3 Dr in
+ “e.

Determine dryinq time by method 4061 of FED-STD-141, except that
the specified con i-s of temperature and humidity shall apply only for referee tests in
case of dispute. All other tests shall be conducted under prevailing laboratory conditions.

4.4.4 Color. Prepare test panel by applying a sinqle drawdown coat of the enamel to a
planar piece=paque white glass using a doctor blade with a clearance of 0.152 millimeter
(sum)(0.006 inch) (designed to give a wet film thickness of approximately 0.076 mm (0.003
inch)1. The coated panel shall be allowed to dry 24 hours under prevailing laboratory con-
ditions before comparing with the standard color card in accordance with method 4250 of FED-
STD-141 [see 3.5.2).

4.4.5 Flexibilit~. Determine i?lcxibilityin accordance with method 6221 of FED-STD-L41.
Draw down a 5.08-centimeter (cm) (2-inch) wide film of the enamel with a suitable film
applicator that will give a dry film thickness of 0.0254 mm ~ 0.0076 mm (0.0010 ~ 0.0003 inch)
on a flat tin panel prepared in accordance with stcthod2012 of FED-STD-141, using the aliphatic
naphtha ethylene glycol monoethyl ether mixture. Air dry the test specimen for 2 hours in a
horizontal position; then bake for 24 houre in an air-circulating oven at 100”C to 105”C
(212°F to 221°F). At the end of the baking period, condition the panel for 30 minutes at
25°C ~ 5°C (77°F ~ 9°F) and bend over a 3.28-uss(1/8-inch) mandrel. The coated surface of
the panel shall be uppermost during the bending, which shall be accomplished at a uniform
rate over approximately 1 second. The panel shall be examined at the bend usinq a seven-
power lens and conformance to 3.S.3 shall be noted.

Downloaded from http://www.everyspec.com
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4.4.6 Compatib~li*.v with thinner. Determine compatibility with thinner in accordance
Fifty mL of enamel shall he mixed with 50 mL of mineralwith method ,4203 of I’E~T~l~

,spirits conforming to type’ II,” grade A of TT-T-291. Observations shall be made immediately
after mixing and repeated in 30 minutes.

4.4.7’ Condition in container. Determine the condition of the enamel as received in its— -—
container in ‘accordance with method 3011 of FEn-sTD-141 and observe for compliance with 3.5.5.
The Government, at its option and at any time not to e>.teed 1 year after manufacture, may
test enamel stored in’ its original containers for prod!.ct condition, viscosity, ancl dry
‘hard time. (Any action by the Government to disqualify enamel after prior acceptance shall.
be based on the examination of enamel stored in its original containers).

4.4.8 Skinninr. Determine skinning characteristics of the mater~al .in a partially
filled contal~n ’accordance with method 3021 of FE13-STD-141.

4.4.9 Rosin and rosin derivatives. Conduct test for rosin and rosin deri~ratives in——
accordance w~e~on ‘4’of ASTN D 1542. A portion of the separated, nonvolatile vehicle
shall be use? for ‘the test.

4.4.10 Phenolic resins; Conduct test for phenolic resllls in accordance with method
“s141 of FED-STD-141. A portion of the nonvolatile vehi:le shall be used for the test.,.

4,4.11 Brushing properties. Determine brushing p~opert.ies of the enamel in accordance
with nmthod 4“321 of FED-STC)-’141 and observe for complia;lce w~th 3.5.!).1.,..

4.4.12 Sprayinq ~~operties. 12etermi1e spraying properties .;f the enamel in accordance
with method 4331 Of.FED-STD-I.41. Reduce etqht parts by volum{? of enamel with one part by
volune “of thinner conforming to TT-T-291 type II, qrauc A. Spray coat the steel panel to a
dr,y film thickness of 0.0254 mm ~ 0.0076 mm (0.001 ~ O. )001.inch) and observe for compliance
with 3.5.9.2. For referee tests, the automatic film a~:~lication described jn method 2131
of FPD-STD-141 shall be .rsecl.

4.4.13 Resistance to water immersion. r,etermine ,ater immersion properties of the—-
enamel in acco~dance with sectlcn’ 5 of ASTM D 1308. Th test panel shall he prepared as
prescribed in method 2012 of FE:>-ST13-141, using the al~;:,hatic naphtha-ethylene glycol
monoethyl ether mixture. Usincj a suitable applicator, apply the coating film a dry film
thickness of 0.0254 mm + 0.0076 mm (0.0010 + 0.0003 inch) . Allow the coatinq to air dry 48
hours at prevailing lab~ratory conditions;, ‘thel: irmrrerse the coated panel i:)distilled water
‘at”25°C +“ 5°C (77°F + 9“F) for 18 hours. After removal from t!le water, allow a 2-hour
recovery–period befo;e exam~nation for corr,pliance with 3.5.1.0,

4.5 Inspection of ~eparation for deiiveIy. Inspect the packagiI~g, packing, and marking—.
of the material to determine compl~a= ~~;e requirements of section 5 of this specifica-
tion.
,,

4.6 Toxicity. A manufactu~,er of material shall. disclose the forrnulat~on of his pro-
@uCt to the Navy Bureau of Medicine and Surgery, ??avy Department, Washington, DC 20372.
‘l’hedisclosure of proprietary lnforr,ation, which shall be held in confidence by the Bureau
of Pledicine and Surgery, shall include: the name, formula, and approximate percentage by
wei~ht and volume of each ingredient’in the product; the results of any toxicological
testing of the product; identification of its pyralysis products; and any such other infor-
mation as may b,e needed to permjt an accurate appraisal of any toxicity problem associated
with ‘the‘handling, storage, application, use, or disposal of the material.

5. PREPARATION FOR DELIVERY,.,

(The preparation for delivery requirements specified herein apply only for direct Govern-
ment procurements.)

5.1 Packa~, packing, and mar~. The paint .sl!all be packaged level A, B, or C
(see 6.2), packed level A,

——
B, or C’ as specified (see 6.2), and marked in accordance with

PP~-P-1892. The enamel shall be furnished in l-qallon cans or 5-gallon psi!.s as specified
(see 6.2).

. .
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5+1.1 Special r+rking. In addition to the markinqs required by thi.contract or order
(see 6.2). each co~x~ner, interior and exterior, shall be marked with the fo~lowin9:

“The volatile content of the material in this container is not photochemically
reactive as defined by Rule 102 of the South Coast Air Quality Management District.”
(See 6.5.)

6. NOTES

6.1 Intended use, This enamel is intended for us,. on exterior shipboard surfaces.
It may be applied w~e air pollution rcqulations apply.

6.2 Orderin~ data. Procurement documents should specify the followinq:—.

(a) Title, number, and date of this specific(]tion.
(b) Special samples if required (see 4.3.1)
(c) Level of packaging and level of packing :equirwl (see 5-1)
(d) Size of container required (see 5.1)
(e) Special narking required (see S.1.1).

and ko;ld%%%$c%%%%~ when it i. dotcrmined the ,aint will lx!!!cldin covered storage
Level II is intended to prt..:ideeconomical but Limited protection

no more than 1 year from date of initial packaginq.

6.4 Enamsl should be purchased under thisSpccifiration by volume, the Unit beinq 1
U.S. qallon (231 cubic inches) at 15.5eC (6~”F).

6.5 Volatile content. Although the container mar ing specifically refers to the South—-—
Coast Air Quallty :!anagcmentDiStSiCt, the enamel my b+ used anywhere else an enan!elcomplying
with 3.4.1 is allowed. This includes other air Pollutimn control districts or si?mlar areas
controlling the emission of solvents into the atmoophero. Information reqardinq Los AIMICISS
County Air Pollution Rules 102, 442. and 443 ray be obtained from: South Coast Air C!uality
Flanager.entDistrict, W?tropolitan zone, 434 south San P&lro Street, Los Anqeles, Ca~Lfornia
90013.

TA5LE XV. Composition by volurt~.
——— —,—- — —,

Titanium dioxide i.47
1

Zinc oxide 4 29 I

Lainpblack .20
Magnesium silicate
Alkyd xcsin sulution S;:!; i36.59)~’~’

? Pairt thinner 31.116

p! TotQ1volum+~ 1
Figure in parentheses refers to volume of resin solids (nonvolatile).

~/Alternate ~. If it is desired to use an alkyd resin solution conforcn-
~o=he requirements for type 1, class S of TT-R-266, the weight of the
alkyS resin solution as speci2iad in table S of this specification should
be multiplied by 1.17 and the weight of Paint thinner (petroleum sPir~~e)
reduced by 0.17 times the specified weight of alkyd resin solution.
resin solution used in any case should contain as solvent. paint thinner
conforming to type 11, yrade A of TT-’l’-29l.

7
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