INCH-POUND

TTLD_£5 AN
1 1= —00%0

Septembhar 1. 1988
SUPERSEDING
TT-P—664C

Jarmuary 13, 1969

At ey WAALL LIVNT FaiW o8 & & AU AD LA Al A 4

PIIL__ ‘_-_‘lfl_._‘tlcn-i was -__1..-.‘;,.': t"y ‘cl-.‘e Xn-q-é-a-n‘t lrimqnﬁc-tl?_“ﬂ-nr' Offlm of
Federal Supply and Services, General Services Administration, for the use of
all Federal Agencies.
1. SOOPE
1.1 Scope. This specification covers the requirements for a quick drying,
corrosion-inhibiting, high solids alkyd primer for pretreated ferrous and nomn—

ferrocus metals. The primer is lead and chmnate-free ard contains no more than

420 grams per liter (3.5 pounds per gallon) of volatile organic campournds (VOC)
as applied.

2.1 deermnent documents The following soec1f1cztlons arnd standards form a

Q-A-250 - Aluminum and Aluminum Alloy Plate and Sheet, General
Specification for.

QQ-A-250/5 - Aluminum Alloy Alclad 2024, Plate and Sheet.

TT—-C-490 - Cleaning Methods and Pretreatment of Ferrous
Surfaces.

TT-E-489 - Enamel, Alkyd, Gloss, Low VOC Content.

—_— _-735 - S. £y £y T o Fl_,! n,,; .

Beneficial comments (recommendations, additions, deletions) and any pertinent
datamdumybeofusemmprovmgthlsdommentshmldbeaddmsedto
USA Belvoir Research, Development, and Engineering Center, ATIN: STREE-TSE,
Fort Belvoir, VA 22060-5606 by using the self-addressed Standardization

Document Inprcvement Proposal (DD Form 1426) appearing at the end of this
document or by letter.

AMSC N/A FSC 8010
DISTRIBUTION STATEMEW] A. Approved for public release, distribution is unlimited.
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TT-T-266 - Thinner, Dope and lacquer (Cellulose-Nitrate) .

TT-T-306 - Thinner, Synthetic Resin Enamel.

PPP-P-1852 - Paint, Varnish, lacguer and Related Materials;
Packaoing. Paﬂum armd Markira of.

TNty STy -_—._.._..-;,

PPP-T-60 - Tape, Packaging, Waterpmof

FED-STD~141 - Paint, Varnish, lacguer, ard Related Materials;
uab\-‘p’l— Cf L"‘""‘Mﬂ&"-, Cawenl 1r=g and 'Desvf'ﬁr;g_
FED-STD-213 - Preparation and Submission of Material Safety Data

(Activities outside the Federal Goverrment may obtain copies of Federal
spec1f1catlons, standams, and commercial item ctesc:rlpr.lons as outiined under

2 s Vg FUR. P, PR PR B S 4 . e B = e -2 a0 =)
General Information in the Index of Federal Dpu—.LLa.\A\.lus and owanaaras, amxa

a1l Téom Pocsoeird 1 Aane Tha Tndoy, which includes cumilative him-rl-h'lv
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surnlements as issued, is for sale on 2 subscription basis by the Swernrterﬁent
of Docuaments, T.S. uovmant Printing Office, Washingtan, DC 204C2.

(Sirgle copies of this spec:lflcatlon, othexr Federal spec1f1cztlons, and

camercial item descr lpthTLS requ:Lr'ea Dy activities outsidGe the Federal

e et e Lmme bem 2dad e mmems  wema S~ . ha o -]
Govermment for bidding purposes are available without charge from General

Services Adminictration Budiness Service Centers in Boston, MA; New York, NY:
Philadelphia, PA; Washington, DC; Atlanta, GA; Chicago, IL; Kansas City, MO;
Fort Worth, TX; Houston, TX; Denver, CO0; San Francisco, CA; Los Angeles, CA; and

Auburn, WA.
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(Federal Govertrment activities may obtain copies Of reaer standardization
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documents and the Index of Federal Specificaticons, Standards, and Commercial Item

Descrintions from established distribution points in their agencies.)

Descriptions lished distribut
Military Specifications

MIT—C-5541 - Chemical Films and Chemical Film Materiais for

PR P . | Tewmmeememe AT
Alumunum and Alumiiiam ALiSyS.

MIT~I~11195 - lacguer, Iustrelese, Hot Spray.
MI1~C-81706 - Chemical Conversion Materials for Coating Aluminum

and Alumimm Alloy.

(Unless otherwise indicated, ccpms of federal and m:Ll.Ltary specificatlons

stardards, and handbooks are available from the Naval Publications ard Forms

4 o alnlal Ml e Remeeas e TR L PG, UK, R
Center, (AT NFODS), 5801 Tabor Avenue, rFhiladelphia, PA  18120-509S.)

2.2 Nan-Goverrment mublications. The following document (s) form a part of
this specification to the extent specified herein. Unless otherwise spemfled
the issues of the documents which are DoD adopted shall be those listed in the
issue of the DODISS cited in the solicitation. Unless otherwise specified, the
issue of documents not listed in the DODISS are the issues cited in the
solicitation (see 6.2).




American Society for Testing and Materials Publications (ASTM):

B 117 - Salt Spray (Fog) Testing.

D 50 - Chemical Analysn.s of Yellow, Orange, Red and Brown
Pigments Oontam_mg Iron and Manganese.

D 523 - Specular Glcss.

D 562 - Consistency of Paints Using the Stormer Viscometer.

D 810 - Evaluating Degree of Rusting on Painted Steel
Surfaces.

D 1210 - Fineness of Dispersian of Plgnent-Vducle MS

D 1308 - Effect of Household Chemicals on Clear and Pigmented
Orgamc Finishes.

D 1364 - Water in Volatile Sclverts (Ficher Reagent Titration
Method) .

D 1542 - Qualitative Tests for Rosin in Varnishes.

D 1544 - Color of Transparent Liquids (Gardner Color Scale).

D 1639 - Acid Value of Orgamc Coating Materials.

D 3335 - Low OConcentrations of lLead, Cadmium and Cobalt in
Taint oy Atcmic Absorption Spectrosoony.

D 3980 - Determining Volatile Organic Content (VOC) of Paints

arnd Related Coatings.

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

(Non-Govermment standards and other publications are normally available from
the organizations that prepare or distribute the documents. These documents aiso
may be avallable in or through libraries or other informatiocnal services.)

2.3 Order of precedence. In the event of a conflict between the text of this
document and the references cited herein, (except for related associated detail
specifications, specification sheets or MS standards), the text of this doaument
takec nrn.rwie_nge Nothing in ﬂus docnment however, SLmerseda applicable laws

3.1 Gualification. ?r*'-rer furnished under this gpecification shall be a
product which is qualified for listing on the amllcable Qualified Products List

(QPL)atthetmesetforqnemngflds(see42ands3) Any changes in the
formilation of a qualified product will necessitate its requllflcatlon The
material supplied under the contract shall be identical, within marmfacturing
tolerances, to the product receiving quaiification.

3.2 Color. The color of the primer shall be characteristic of red or brown

iryon oxide n1dmpnf§ (see 6.6).

S - ot

3.3 Comositions.

3.3.1 gggg._rlt. The pigment portion of the primer shall conform to the percent

by weignt I‘Bqulm‘e.ﬂt_b of table I when tested as specified in 4.3.2. Only
ot i~ 3 iR~ anA 1 1l iceous extenders may be used except that

o e
SYlhiditiedo iron oXligces and OF‘L‘,’
1}

<1l iroce
barium sulfate may replace up to 20 percent of the exten:ler content

3
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TABIE I. Quantitative requirements of pigment.

o Py

r.LgmanL.

Iron oxide (Fey03 by analysis)

a”(yu‘ m“ in Unn'l‘ﬁg“ to the I‘:!.!u.l...[!:ﬂll:ll\_b" of table I
amounts of driexs, antioxidants, wetting agents and

-5 Sy

TARIE II. Characteristics of alkvd resin.

st;a_b;l;zers as required.

Percent By Weight

Alkyd resin solution

Total solids percent by weight 75 -

Viscosity (Gardner) - Z3

Color {Gard.ﬂ.er color standards of 1953) - 13
A_]_}(_yd_ recsin solids

Phthalic anhydride, percent by weight 25 -

Unsaponifiable matter, percent by weight - 5

Acid rumber - 22
Rosin/phencl Positive

3.4 OQuantitative requirements. The primer shall conform to the quantitative

requirements of table III when tested as specified in 4.3.
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TABLE TII - Quantitative requirements of primer.
Requirements
Characteristics Minimm Maximum
VOC, grams volatile per liter of primer reduced - 420
for spray
Total solids, percent by weight of primer 78.0 -
Pigment, peroent by weight of prnner 50.0 -
Vehicle solids, pen::ent by weight of primer 28.0 -
Lead metal, percent by weight of total solids - 0.06
Phthalic anhydride, percent by weight of vehicle 25 -
solids
Unsaponifiable matter, percent by weight of vehicle - 5
solids
water, percent by weight cf primer - 1.0
Coarse particles and skins (retained on No. 325 - 0.5
mesh sieve), percent by weight of pigment
60° specular gloss 5 15
Viscosity, (reduced for spray) Krebs-Stormer
shearing rate 200 rpm:
Grams - 125
Equivalent KU - 67
Fineness of grind 5
Drying time, air dry minutes
Set to touch, mimrtes - 10
Dry hard, minutes - 45
Dry through, hours - 4
3.5 oQualitative requirements.

3.5.1 Condition in container. A freshly opened full container of the primer,

tested as specified in 4.3.10, shall be free from grit, seeds, lumps, abnormal
thickening, or livering, and shall show no more pigment settling or caking that

PR e emen TS Vuy e~
can be readily reincorporated to a smooth, hamogeneocus state.

3.5.2 Storage stability.

3.5.2.1 Partijally full container. The primer shall show no skinning when
tested as specified in 4.3.11.1.

ac """ P
3.5.2.2 Full container. A full

skimning, livering, curdling, hard or dry caking, ortcu;hgtmmysedment\men
tested as specified in 4.3.11.2. 'meprunershallranlxreadllytoasnmth

homogenecus state and shall meet all other requirements of this specification.

1art container of the primer shall show no

‘23
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3.5.3 Accelerated ; ;_g. when tested as specified in 4.3.12, the package
materla_L shall show no livering, aurdling, hard caking, or tough gummy sediment

3¢ - 3 eyt e
and shall mix readily toc a smooth, homogeneous state,

W <’

3.5.4 Suspension properties. The primer shall campletely redisperse to a
smooth, hamogenecus state when tested as specified in 4.3.13.

2.2.5 M_p_x_qa_er_t_l__ The primer, tested as specified in 4.3.14, shall
spray satisfactorily in all respects, and shall show no running, sagging,
Strﬂ.,».ng ™e dried film shall show no alacf-wg mottling, a

AABT WAL ATAU A d Al MAL A = AREt o Sk ek T - Vi GG Li;
and shall present a smooth, uniform finish free from seeds.

== BRI L,

3.5.6 Flexibility. A film of the primer tested as specified in 4.3.15 shall
withstand bending without cracking or flaking.

3.5.7 Adhesion. Films of the primer tested as specified in 4.3.16 shall show
no removal of the primer by the adhesive tape beyond one-sixteenth inch on
either side of the score line

3.5.8 Knife test. Films of the primer tested as spec:.fled in 4....17 shall be

It
difficult to furrow off with the xnife and shall not flake, chip or powder. The
€ +
i

3.5.9 Water resistance. Films of the primer tested as specified in 4.3.18
shall show no wrinkling or blistering immediately after removal of the panel from
water. The primer shall be no more than slig‘ntly affected when examined 2 hours
after removal; and after 24 hours air drying, the portion of the panel which was
immersed shall be almost indistinguishable from the portion which was not
immersed, with regard to hardness, and shall show a color change equivalent to a

=W ad AL UL LAl e ESgllval=liL

=g
lightness index difference not exceeding 2.5 units.

3.5.10 Hydrocarbon fluid resistance. Films of the primer tested as specified
in 4.3.19 shall show no wrlnhlmg or b‘listering immediately upon removal of the

panel. After 24 hours air drying, the portion of the panel which was immersed
shall be almost indistinguishable with regard to hardness, color and gloss, from
a panel prepared at the same time but not immersed.

3.5.11 lacguer resistance. A film of primer tested as specified in 4.3.20
shall show no bleeding, blistering, wrinkling, film irreqularities, or ot_her
evidence of lifting. The system shall have a gloss ocmpaxable to the gloss
the MII~1~11195 _Laoquer applied over glass and shall show satisfactory adh "1”1
between lacguer and primer, and between primer and metal.

H)

-

3.5.12 Enamel resistance. A film of primer tested as specified in 4.3.21
shall show no blistering, wrinkling, or other evidence of lifting. The system
shall have a gloss of not less than 90 percent of the gloss of the olive drab
enamel applied over glass ard shall show satisfactory adhesion between enamel and
primer, and between primer and metal.

~




3.5.13 Salt spray resistance. Films of the primer tested as specified in
4.3.22 and examined immediately after removal from the salt spray test shall
show no more than a trace of rusting (No. 9, ASTM D 610) and no more than five

1 mn in diameter. On removal of the primer,
there shall be no more than a trace of rusting, pitting, or corrosion on the

specified in 4.3.23 shall show no cracking, checking, flaking, or loss o
adhesion, and no more than a trace of rusting (No. 9, ASTM D 610). On removal of
the coating system, the ace of the metal shall show no more than a trace of
rusting, pitting, or corrosion an the panels.

3.5.15 Toxic ingredients. The primer shall show no benzene (benzol),
chlorinated solvents, or ecny.l.e.ne based glycol ethers and their acetates.

3.5.16 Material Safetv Deta Sheet. A Material Safety Data Sheet (MSDS) shall
be prepared in accordance with FE:D-SI‘D-313 for the primer coatlrg The
contraclor siall overpack a ocopy of the MCDS with cach chipment of material (see
6.5).

3.5.17 User instruction marking. In addition to the markings specified in
5.2, all containers shall include the VOC content in grams per liter of coating
(less water) when reduced as specified with TI-I-306, type II, and shall be
legibly marked or labeled with the following:

CAUTION: The Surgeon General requires airline respirators to be used unless
air sampling shows exposure to be below standards. Then, either

ot ~nl ot Aeen nomI TS — 1
chemical cartridge respirators Or airiine respirators are required.

avoid contact with skin arnd eves.
Use adequate ventilation.
For other safety recammendations refer to the Material Safety Data
Sheet.
Keep containers closed.

A Yy TTTR e
4. CUALITY ASSURANCE PRCOVISIONS

.

4.1 Responsibility for inspection. Unless otherwise specified in the
contract, the contractor is responsible for the performance of all inspection
requirements as spec1f1ed herein. Except as otherwise specified in the contract,
the contractor may use his own or any other facilities suitable for the
performance of the inspection reguirements specified herein, unless disapproved

b)" t}‘l!: Goverrment. 'I!‘-&:s Goverrmen .t reserves ﬂ\o Y‘ll___"ﬂ_"lt f_‘,g nprfnrm anv Of tj'le

inspections set forth in the specification where such inspections are deemed

4.1.1 nsibi fo iance. All 1tems mist meet all requirements of
sections 3 and 5. The inspection set forth in this specification shall become a
nart of the contractor's overall inspection system or quality program. The

7
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absence of any inspection requirements in the specificatian shall not relieve the
contractor of the responsibility of assuring that all products or supplies
submitted to the Goverrment for accoeptance camly with all requirements of the
contract. Sampling in quality conformance does not authorize submssmn of known
defective mterlal elt.her indicated or actual, nor does it camit the Goverrment

to acceptance of defective material.

_ - a2 _ _ rr_1

4.1.2 Sampling and jnspection. Unless otherwise specifisd, sampling
inspectian shall be perfommed in accordance with section 1000 of FED-STD-141.

4.1.3 Material Safety Data Sheet. Material Safety Data Sheets not prepared in
accordance with FED-STD-313 shall be cause for rejection.

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

a. Qualification.
b. Acceptance of individual lots.
c. Acceptance for use as camponent on end item {conformance) .

4.2.1 Qualification test;_rg The qualification tests shall consist of tests
for all requirements specified in sectian 3, and as specified in table IV (see
3

4.2.2 Acceptance of lots testing. Acceptance testing for individual lots
shall be as follows: VOC, comdition in container, total solids, viscosity,
fineness of grimnd, 60 degrees DM“?LT gloss, drying time, spraying properties,
and lacgquer recistance as mlf ed in sections 3 and 4.

4.2.3 Conformance testing. When approved by the cognizant activity,
acceptance of lots foruseasaccmponentonanendltanshallbebased
conformance with requirements specified :m section 3 ard 4 for the follcrw'zr‘
characteristics: Fineness of grirng, '
£1 A\n\.\llﬁty’ knife test, water recicstance, hvdrnr‘arbon I‘?S.lsm and e_namel

resistance.

4.3 Test methods.

[ S, PR P e~ o -3 |

4.3.1 Test conditions. The routine testing conditions shall be in accordance
with section 9 of FED-STD-141 or in accordance with the appropriate ASTM method
evcept as otherwise specified herein. Failure of any test result to fall within
theramessneclfledm:iz 3.3, 3.4, ard 3.5, asappllcable, shall constitute
failure of the applicable test.

4.3.1.1 m_m_s. Except as otherwise specified, steel test panels shall
be pretreated with a phosphate coating conforming to TT-=C-490, type I and
alumimm test pane 15 ehall be aluminmum clad aluminum alloy conforming to QQ-A-250
and QQ-A-250/5 and given the film treatment with mate.rlals confom:mg to form I
ard II, nethod C (immersion), class 1A of MII~C-81706 to produce coatings meeting

the requirements of MIL~C-5541.

\

0
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4.3.1.2 Primer application. Unless specified ctherwise, the primer shall be
applied to the test panels by spraying one cross-coat to a dry fllm thickness of
0.0009 to 0.0011 inches after reduction to spray viscosity with the appropriate
solvent (see 4.3.6)

4.3.1.3 Test procedures. The following tests (see table IV), shall be
conducted in accordance with FED-STD-141 cr AS™ as specified herein. The right
is r%ervea to make any additional *..:."sts da":red Wﬂry to determine that the

Application; Applicable
method in AST™ test Test Requirement

Item FED-STD-141| Method paragraph paragraph
Pigment Analysis 4021 4.3.2 3.3.1
iron axide - Feply —_— D 50 4.3.2.1 Table I
Zinc phosphate — —— 4.3.2.2 Table T
Hexavalent chromium —_— 4.3.2.3 Table I
Isolation of vehicle 4032 _— — 3.3.2

(super centrifuge)

Color of transparent | —— D 1544 — Table II1

liquids
Acid number —_— D 163S —_— Table IT
Rosin e D 1542, —_ Table II

Sec. 4a

Phenol 5141 Table IT
Total sclids —_— 4.3.3 Table III
Pigment -_— 4.3.4 Table III
Vehicle solids —_— 4.3.4 Table ITI
iead metal D 2335 4.3.5 Table III
H\‘t‘hal-nn anh\rr'h'"n']o 7014 Table III
Unsapon.lflable 7014 Table III
Water — D 1364 —_— Table IIX
Coarse particles 4092 Table IIT

and skins
Volatile organic -_— D 3560 4,3.6 Table IIX

compounds  (VOC)
Viscosity — D 562 4.3.7 Table III
60° specular gloss — D 523 4.3.8 Table III
Fineness of grind —_— D 1210 Taple III

(3




Appiication| Applicable
methed in ASTM test Test Requirement

Item FED-STD-141| Method paragraph paragraph
Drying time 4061 4.3.9 Table III
Condition in 3011 ——————— 4.4.10 3.5.1
Storage stability

Partially full 3021 — 4.3.11.1 3.5.2.1

cantainer

Full container _— 4.3.11.2 3.5.2.2
Accelerated stability — 4.3.12 3.5.3
Suspension properties| -—— —— 4.3.13 3.5.4
bpra'y‘lﬁg properties 4331 4.3.14 3.5.5
Flexibility 6221 e —— 4.3.15 3.5.6
Adhesion “.3.16 3.5.7
Knife Test 6304 4.3.17 3.5.8
water resistance — D 1308, 4.3.18 3.5.9

Sec. 5D

Hydrocarbon resis- — —— 4.3.18 2.5.10

4+ A~
Lacquer resistance — 4.3.20 3.5.11
Enamel resistance _— 4.3.21 3.5.12
Salt spray resistance| -—— B 117 4.3.22 3.5.13
Weather resistance _— 4.3.23 3.5.14
1ToX1cCc ifg‘ra]“J‘i ‘"‘]““ — = 4.3.24 3.5-15

4.3.2 Pigment analysis. Extract the pigment as in method 4021 of FED-STD-141
using extraction mixture C. Make appropriate qualitative and quantitative tests
on the extracted pigment to determine if only permissible pigments were used.
Nonconformance to the requirements in 3.3.1 shall constitute failure of this

b pod
O L.

4.3.2.1 Quantitative Fe,;0,. Determine Fe,04 content by ASTM D 50, section 10
and 11. Nonconformance to the requirement in table I shall constitute failure of

this test.
. e o~ PR VSR Ny S Sy Sy W | o Y S N RN e = o o) ~r y
4.3.2.2 ) te content. Determine the zinc phosphate content in
ACCoraare 'w"lth 4.3.2.2.1 and 4,3.2.2.2.

4.3.2.2.1 Determination of zinc.

4.3.2.2.1.1 Reagents.
a. mffer solutlon (F1 10): 350 mi conc. NH4OH + NH4Cl + Hp0 to give
NN

UUL .u
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o) Eriochrome black (Q_

e dtde e A S LB

hydroxylamine vdroc:hlorlde per 50 mL methanol solution.

c. Primary standard zinc oxide (0.200N) : Accurately weigh 4.069g of
oven—dried 2nO. Dissolve it in 250 mL of the buffer solution and
dilute to 500.0 mL.

U'

%): 0.2% eriochrame black T + 2.2g

!

A Lo a4 A2L...a b

d. N Disodium ethylendiaminetetraacetate dihydrate (EDTA) :
5
37.2g EDTA per liter agueous solution.

4.3.2.2.1.2 Procedure.

- g,v

pl"
EE
FI

. Filter through fine paperlntoamOmeeaker washing well with water
until 200 mL of filtrate are collected.

[¢]

d. Add 20.0 mL of the EDTA (an excess) to the filtrate.

&. Ad2 1C drope cf eriochrome black T.

f. Titrate with standard ZnO to a wine-red end point (Vs)

g. Run a blank by titrating 20.0 mL of the EDTA in 200 mL of an agqueous
solution containing 25 mL of the buffer (Vb).

4.3.2.2.1.3 Calculations.

o ot
Percent zinc phosphate = (Vb - Vs) x 0.2 x 7.035

Sample Wt.
where: ;‘;b Milliliters of zZnO for blank, and
Vg - Milliliters of ZrO for sample
4.3.2.2.2 Determination of phosphate

d. Ammonium molybdate - Johnson's Formula: Mix 55g of (NHy)g. Mo704-
4H,0 and 50 g of NH4NO; with 18 mLofconcNHda-Iaxrl 20mLH20 Stir.
Dilute to about 700 mL with H,0, heat with occasional stirring until
all salts have dissolved. Dilute to 1000 mL. Let stand overnight.
Filter through fine paper but do not wash the residue.

R
4.3.2.2.2.2 FX Ux

11




washing well with water.
Newrtralize the filtrate with 7.5N HNO, (requuesabout35mL)

EE
i
1]
FlrE
BE
85
5k
_E’

molybdate with constant stirring.

g. Stir for several minutes and let the precipitate settle for 2 hours.

h. Filter through a tared crucible (gooch or medium glass), transfer the
precipitate, and wash with 1 percent HNO, (SmLccrr: HM)—aperSOOmL
solution). The washing should be thomx;h

i. Give the collected precipitate a final wash with a small amaunt of
water.

j. Dry the cruci.ble for 2 hours in a 105 ©C oven.

XK. Cool crucible in a desiccator and determine t weight of the

e the weigr
precipitate to the nearest ome~tertth my. (It should not exceed 397 1r

it does, repeat the determination with a smaller sample) .

4.3.2.2.2.3 Calculatjions.

Percent PFOy = Wt. PPT. X 5.022
Sample Wt.
Percent zinc phosphate = Wt. PPT. x 11.18
Sample Wt.
4.3.2.2.3 Failure criteria. Nonconformance to table I shall constitute
failure of this test.

4.3.2.3 Hexavalent chromium (Cré+) must be absent.

(1) Reagents:
25 percent aguecus KOri

(2) Procedure:
a. AMd 5 ml of 25% ag. KOH to 1/2g of the extracted pigment
contained in a 15 mL centrifuge tube.
b. Agitate by shaking the tube for a few minutes, then centrlfuge
c. The supernatant llquld should be colorless. A yellow color
indicates prwenoe of chrcmate. NRNonconformance to the

recquirement in table I ghall constitite failure of this test.

4.3.3 Norwvolatile (total solids) content. Place a portion of the thoroughly
mixed sample in a dropping bottle and weigh to the nearest one-tenth mg. Weigh
cneoftheGOmalmumxmdlshestotheneareﬁtwtenthmg Transferasmall
samplethatdo&notexwedOiigtothedlsn, determine 1tse.xaccw219ntwu1¢:
nearest one-tenth mg by loss in weight of the bottle. Dissolve the sample in

2 mL of A.C.S. reage nt g'ade +sluene ard d;_{ in a mravity convaction oven at 105

A § —-atl
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Al +~ +ha naaroct one—tenth o,

‘C for 30 minutes. Upon cooling, reweigh the dish to tne nearest O .
Frmthewelghtofthemzxduemthedlsharxithewelghtofthesanpletaken,
calcalate the percent nonvolatile (total solids) as required. Nonconformance to

Al P Nl B 8 PR BV e — i — A LA

the recuirements in table III shall constitute failure of this test.

4.3.4 Pigment solids and vehicle solids by supercentrifuging. Place
approxnnately 75 mL of well mixed paint in the bowl of a supercentrifuge capable

of deve.Loplng at least 40,000 rpm. Rotate at 40,000 te 50,000 rpm for period of

v el ene Pour off the clear liquid into a small flask which

30 llLuxu\,ca, or unt.n.; (@SS =5 VO Ll

ic immediately stoppered to prevent evaporation of “the volatile portmn Run the

ncnvolatlle vehicle on the recovered portion as specified in 4.3.3. but
do not thin at all. Save rest of recovered vehicle for other tests.

Calculations: .
Symbols: P = % pigment in primer
T.S. =%'Ibtalsolldsmprmer (see 4.3.3)
V.S. = % Vehicle solids in primer
N.v.V. = % monvoliaiile in vahdcie {above,

= 100 (T.S. = N.V.V.)
(100-N.V.V.)

(1) Pigment solids

"

(2) Vehicle solids (v.s.) = (T.S. -~ P)

Nonconformance to the requirements in table IIT shall constitute failure of
‘his test.

4.3.5 lead content.

4.3.5.1 g;m_ln_atlon of lead by atomic absorption spectroscopy. Determine
peroent of lead in accordance with ASTM D 3335. Nonconformance o table IIT shall

constitute faiiure of this test.

4.3.5.2 Determination of lead by X-ray emission spectrometric anaiysis
(alternate method) .

4.3.5.2.1 pa____nem*c:.on. Using 100 gre of a =£
primer, prepare standard aligquots containing ©.CC, 03, 0.06, and 0.09
lead metal, based on total nomvolatile paint, by add_mg calmlated am:xmts of
lead napthenate of a known lead content. Thoroughly mix the aliquots to
mmrmratemeleadarddrakdmnthestardardsarﬂpnmrtobetstedon
dupllcabe black and white Morest cards using a 0.0020 inch (0.004 inch 9P

clearance) film applicator. Dry for 48 hours at a temperature of 23 +1.1 ~C

Ve

(73.4 +2 ©F), a relative humldlty of 50 +4 percent, under dust free
corditions. Qut the drawdowns into a suitable size and shape to fit the sample
holder of the X-ray flucrescence spectrameter.

[
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4.3.5.2.2 X-ray analytical procedure. Lead content shall be determined using
an X-ray fluorescence spectrureber cnpable of determining lead content at a
minimm level of 0.03 percvemnt by weight of the total nonvolatile paint. The
parameters of angle, crystal, pulse height selection, comting time, collimator,
¥-ray tube, voltage and amperage, shall be established for a wave length
d_xsperswe ﬂuocrscenoe spectxtmeter according to corventional X-ray analytical
procedures. The analytical lmePbIralphaoerL—betas.hallbeused To
calibrate, plaoethe)mownstandardsm_hex-zayumtaruneasuretnem
rates of lead, lead bacxgrum and the Comptan scattered background frow the X-
ray tube. The ratio R, of net lead intensity and Compton scattered background is

calculated as follows: grourd  1s

Imp - (Irp Background I + Ipy, Backaground II)
R = ¥ onad = 2 -
Icompton Line

Whe
wher

e 1 = Gross intensity and the background it takes on each side of the Pb
1ine.

Establish a lead calibration curve using these results. Determine the lead

content of the test pa:u'rt using the above procedure and calibration curve. When

using an energy dispersive fluorescence spectrameter, it shall be set up in

accordance with the manufacturer's mamual. Nonconformance to table III shall

constitirte failure of this test.

4.3.6 Volatile o ic VOC) determination. Reduce four parts by
volume of the pr;.me_r with one part by volume of thinner conforming to TT-T-306,

type II as if for spray app olication Mt mrmina +he UOC of the mivtare in
accordance with ASTM D 3960. Nonconformance to table TI11 shall constitute

failure of this test.

4.3.7 Viscosity. Reduoetheprmerasspecifledmdiz 6 and determine
reduced v1sc>051ty aooord_mg to ASTM D 562. Nonconformance to table III shall
constitute failure of this test.

4.2.8 Srecular aloss (60 degrees). Drawdown the primer to a dry film
thickness of 0.001 +0.0001 inches on a plane glass panel of one of the types
described in method 2021 of FED-STD-141. Measure the 60 degrees gloss as

specified in ASTM D 523. Nonconformance to table III shall constitute failure
of this test.

4.3.6 Drving time. Drawdown the primer as specified in 4.3.8 and determine
the drying time under the test oondltlons d&scrlbed in 4.3.1 and in accordance

with method 4061 of FED-STD-141. Nonconformance to table III shall constitute
failure of this test.

4.3.10 m;;; in oom:ame . Determine package conditions for acceptance

A _a

testing in accordance with method 3011 of FED-STD-141 and observe for campliance

with 3.5.1. For qualification testing, evaluate pigment settling or caklng by
proceeding as in method 2011 but do not stir. Reseal the can and then agitate

14




TT-P-664D

minutes shaker. 1/ on Ie—axmmwn:ﬂ"\m nF the nnn!'pnfq the m

of any gel partlcles or undlspersed pigment indicates m'lsatlsfactory settlmg
oroperties. Nonconformance to 3.5.1 shall constitute failure of this test.

4.3.11 Storege stabjlity.

4.3.11.1 Partially full container. Determine skiming after 48 hours in
accordance with method 3021 of FED-STD-141. Reseal and age for 7 days at 60 °C.
Nonconformance to 3.5.2.1 shall constitute failure of this test.

4.3.11.2 Full container. Allow a full standard quart can of the primer to
staxﬂmdlsnxbedform'reyearatntoeoo?arﬁthenexamuethecaments
Evaluate pigment settling or camfxg as in 4.3.10 sxoept agi*ate the can for S
MNL& o 31 Aclb.é Fal‘l—b Al alras pl-lsr 'Fr\ mnvzm"n_atlm, Mpm'lm vlmltv arﬂ lBke

4.3.12 Accelerated stability. Fill an 8 ounce wide-muth glass jar,

qpprwz:.atal, 4= .‘,ﬁ inches high and 2 inches In diameter, with the packaged
pr Secure the cover t.u_y"'"atl" invert the djar moment ar'ﬂV fn (i’)g:k for

Y
lea}:s. Place the sample in a 60 +
for 7 days. After this pericd, allcwtocoolboroantenpe.tauxrearﬂexamimthe
contents. Nonconformance to 3.5.3 shall constitute failure of this test.

h

4.3.13 Suspension properties. Reduce the primer as specified in 4.3.6. Place
sumofthereduoedma‘cerlalmanSc:wweglaSSJar Allwthesto;pered
jar to remain undisturbed for 24 hours and then place the uncpened jar on a paint

shaker as specified in 4.3.10 and agitate the contents for 20 seconds. Reexamine

the materml for any evidence of mn—hamgene:Lty or undispersed pigment.
Nonoconformance to 3.5.4 shall constitute failure of this test.

4.3.14 Spraying properties. Reduce the primer as specified in 4.3.6. Spray
on a steel panel to a dry £ilm thickness between 0.0009 to 0.0011 inch and
ohserve for spraying properties as in method 4331 of FED-STD-141. Nonconformance

2=

3555hallconst1tutefa1.lureofthlstwt

4.3.15 Elexib;;lig Dete.nnlne fle.xmnlty as in method 6221 of FED-STD-141.
Using a film applicator that will deposit a dry film thickness of 0.0009 to
0.0011 inch, drawdown a 2—-inch wide film of primer on a flat tinplate

cleaned with the petroleum naphtha-prq:ylene glycol monamethyl ether mixture as
in method 2012 of FED-STD-141. Air dry 1/2 hour then bake for 24 hours at 105 #2
Oc (221 +4 ©F). Allow the panel to return to room temperature, then berd over a

1/4 inch mandrel. Nonconfcnnarcetosssshallcmsumtezauureoxthistast.

1/ An apparatus of this type, powered by a 1/4 hp motor, operatesatarateof
1350 shakes per minute and is marufactured by Red Devil Tools, Irvington, New
Jersey.

)
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4.3.16 Adhesion. Prepare drawdowns of the primer as specified in 4.3.15 on a
steel and aluminum panel pretreated as specified in 4.3.1.1. Airdxythe
specimens foronehourmﬁerrefereeconalmmsamnnenswmalmetnnngn
the metal across the width of the film using a sharp pointed knife. The film
shall then be taped perperdicular to ard across the score line with water
resistant, pressure sensitive adhesive tape (3/4-inch width) conforming to

PPP-T-60, type IV. ’1‘hetapeshallbeprsseddmmw1thtwopasssofa4-1/2
pound rubber covered roller, approximately 3-1/2 inches in diameter by 1-3/4
inches in width. 'Ihesurfaoeoftherolle.rshallhaveadurm\eterhazdrmsvalue

wlthmtherargeof'mtoso&/ Allow 10 seconds for the test area to return to

s P Lo eI ol bl a— o emsawnd e e an s am -

roam temperature. umspaxrwanuxuem;zaxuata;aymw,a-...u.pl\.

from the specimen by pulling the tape back upon itself at 180 degrees and check

for film remwal. Nonconformance to 3.5.7 shall constitute failure of this test.

4.3.17 Knife test Prepamf11nsoftheprmerasspec1f1edm43120na
steel and alumimm panel pretreated as specified in 4.3.1.1. Air dry for 168

Irm\erse the panels for 18 hours in distilled water at 23 +1 as in method 6011
of FED-STD-141. On removal, cbserve the panel for campliance with 3.5.9

i
f color change expressed as 1
2

of FED-STD 141. Nonconformance to 3.5.9 shall constitute

4.3.19 Hydrocarbon fluid resistance. Prepare films of primer as specified in
4.3.17 and air dry 168 hours. Do not or coat the exposed metal surfaces.
Immerse the panels for 4 hours in a hydrocarbon fluid conforming to TI-S-735,
type III. Upon removal, examine for campliance with 3.5.10. Nonconformance to
3.5.10 constituites fajilure of this test.

4.3.20 lacquer resistance. Prepare three test panels of the primer on steel

as specified in 4.3.17. Allow to air dry 1 hour, 24 hmrs, and 96 hours,
respectively, and then spray a wet coat of olive drab lacguer conforming to

MIL~1~11195 over the specimens and over a glass panel. The dry film thickness of
the lacquer shall be 0.0009 to 0.0011 inch. The dry film thickness of the
primer-lacquer system shall be 0.0017 to 0.0019 i . The lacquer shall be

prepared for spraying at roam temperature by reducing two parts by volume of
lacquer with ane part: by volume of thimer conform:mg to 'I'I‘-'I‘-266. After the

campliance with 3.5.11. Allow the specmens air dry 1 week after recoating,

and determine adhesion between lacquer and primer and between primer and steel

using the knife test as in method 6304 of FED-STD-141. Nonconformance to 3.5.11

shall constitute failure of this test.

2/ A roller of this type is available from the Pressure Sensitive Tape Council,
1201 Waukegzn Road, Glernview, Illinois 60025.

r
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1 Enamel resistance. Prepare two test panels of the primer as specified
) 20, Allow to air dry 1 hour, arrl24hmrs,ardthenspmyawetcoatof
olive drab gloss enamel conforming to TI-E-489, over the test specmers and over
0014 to 0.0016
7 +

a2 glass panel. 'Ihedryfxlmthn:krmsafﬂmeenamelshallbeoo 14

inch. The dry film thickness ottneprmgy“s*ra‘ns}‘allwo.acl to

0.0019 inch. The enamel shall be prepared for sprayugbyreducmgelgh parts
oL

by volume of enamel to one part by volume of thinner conforming to TT-T-306,
type II. After the topcoat has aL dried 48 hours, examine for evidence of
iifting; i after 72 hours, campare the 60 degree specular gloss with that of

the enamel an giassanddxeckforompllanoew;thBSIZ. Allow the specimens tc
ai;dxylveekafterrecoatim,arﬂdetennmgﬂnadtmimbeﬁwemameland

primer and between primer steel using W knife tests as in method 6304 of
FED-STD-141. Nonconformance to 3.5.12 shall constitute failure of this test.

4.3.22 Salt spray resistance. Prepare three, 4 x 12 j.nd'xpanelsead)of
pretreated steel and aluminum as specified in 4.3.17 and air dry for 168 hours.
Coat edges and uncoated metal surfaces with wax or other suitable coating, but do
not score. Expose the panels to 5 percent salt spray for 336 hours as specified
in 25T B 117. Remcve the panels, wash gently in running water no warmer then
100 OF (38 ©C) until free from any visible salt deposits. Examine immediately
for compliance with 3.5.13. Strip the primer from the panels and inspect the
panels for rust, pitting or corrosion. Nonconformance to 3.5. 13 shall constitute

failure of this test.

4.3.23 Weather resistance. Prepare two unscored 4- by 12-inch test specimens
of the primer as specified in 4.3.17. Allow to air dry 24 hours and spray a coat
of clive drab enamel confomm to TI-E-489, to a dry film thickness of 0.0014 to
0.0016 inch. Allow to air dry for 168 hours and place on outdoor exposure for 24
months at an angle of 45 degrees facing south in the latitude of Wash:mgton D
After exposure, examine for cmxpnanee with 3.5.14. Then strip th fi
fram the metal and inspect the surface. Nonconformance to 3.5.14 shal

Py SR o €
nsti failure of this test.

e pru"m""' film
1

4.3.24 Toxic ingredients. The manufacturer shall certify that the pr;x.mer
contains no benzene (benzel), chlcrinated solvents, or ethylen: based glyco

ethers and their derivatives. Nonconformance to 3.5.15 shall constitute failure
of this test.

4.4 Inspection of preparation for delivery. The packaging, packing ard
marking specified in 5.1 and 5.2 shall be examined for quality conformance in
accordance with the applicable reguirements of PPP-P-1892.

5. PREPARATION FOR DELIVERY

B, orCasspec1f1ed (see62) 'Iheprm\ershallbefurmshedml—quart or
1-gallon friction plug cans, 5-gallon lug cover steel pails, or 55-gallon steel
drums as specified (see 6.2).
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5.2 Marking. Marking of each container, intermediate containers, shipping
containers, and palletized loads as applicable, shall be in accordance with

PFP-P-185%2. Special markings shall be as specified in the contract or purchase
order {(see €.2) and as specified in 3.5.17.
6. NJITES

(This section contains information cf a general or explanatory nature that may
be helpful, but is not mandatory.)

6.1 Intended use. The primer deccribed in this specification is intended for
use on clean, dmlcally pretreated metal surfaces where exposure to lead or
chramate pigments is not permitted. It contains no more than 420 grams per liter
(3.5 pounds per gallon) of VOC as applied, and is suitable for use under

synthetic enamel or lacquer topcoats. It is not imtended for use an the inside
of potable water tanks or for marine use.

6.2 Ordering data. Procurement documents should specify the following:

Title, mmber and date cof this specification

1evel of packaging arnd packing reguired (see 5.1).
Size of container required (see S.1).

Any special marking requirement (see 5

oo

2).
-2}

6 3 oQualification. With respect to products rvequiring qualification, awards

quallfled for inclusion in the applicable Qualified Products List whether or not
such pmuucrs have actually been so listed by that date. The attention of
contractors is called to this vseqnvnv-e_mnt and manufacturers are urged to arrange

to have the products that they propose to offer to the Federal Govenment tesbed
for quallflcatlon in order that they may be eligible to be awarded contracts or
orders for the products covered by this specification. The activity responsmle
for the Q.xallfled Products List is the USA Belvoir Research, Develcpment

ATIN: STRBE-VO, Fort Belvoir, VA 22060-5606, amd
information pertaining to qualification of products may be obtained from this

activity.

6.4 Basis of purchase. The primer covered by this specification should be
purchased by volume, the unit being one U.S. liquid gallon of 231 cubic inches at

[ ] i v A s e = ——— _— L= (1§ S =

£
activities requiring copies of completed Material Safety Data Sheets prepared in
accordance thh FEID—S'I‘D—313. The pertlnent Goverrment ma:.l;ng addresses for
submission of data are listed in appendix B of FED~-STD-313.

5  Material Safety Data Sheets Contracting officers will identifyv those
v

6.6 Color. It is J.mporcant to note that the color of the primer will vary
ithin limits according to the type and amcunts of color

18&
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6.7 Subject term (key work) listing.

Alkyd

MNAad 3 oy

\AKJ\—JJL’

Tead and chrumate free

Primer

Voc—campliant

6.8 Order of precedence. 1In the event of a conflict between the text of this

soecification and the references cited herein, the text of this specification
shall take p Nothing in this specification, however, shall supersede

apolicable laws and requlatlazs unless a specific exemption has been cbtained.

6.9 Changes from previous issue. Asterisks (or vertical 1ines) are not used
in this revision to identify changes with respect to the previcus issue due to
the extensiveness of the charges.

MILITARY INTERESTS: CIVIL AGENCY COORDINATING
Custodians FSA- FSS
Army - ME
Navy - SH PREPARING ACTIVITY:

Air Force - 99

Review activities Project: 8010-1209

Army - AR, CR, ER, MR
Navy - YD

Orders for this publlcatlon are to be
Admmstratlon, acting as an agent for i £
section 2 of this specification to obtain extra copies and cother documents

referenced herein.
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