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April 14, 1967
SUPERSEDING

Fed. Spec. TT-1I-558b
June 12, 1957

FEDERAL SPECIFICATION

INK, MARKING STENCIL, OPAQUE, FOR NONPOROUS
SURFACES (METALS, GLASS, ETC.)

This specification was approved by the Commissioner, Federal Supply Service, General S.ex-'w"icm A

- ministration, for the use of all Federal agencies.

1. SCOPE

1.1 This specification covers one type and one grade of opaque stencil ink for marking nonporous
surfaces (see 6.1). )

2. APPLICABLE DOCUMENTS

2.1 Specifications and standards. The following specifications and standards, of the issues in effect
on date of invitation for bids or request for proposal, form a part of the specification to the extent speci-
fied herein:

Federal Specifications:
H-B-621—Brush, Stencil.
TT-E-485—Enamel, Semi-Gloss, Rust-Inhibiting.
TT-P-25—Primer Coating, Exterior (Undercoat for Wood, Ready-Mixed, White and Tints).
TT-R-251—Remover; Paint (Organic Solvent Type).
TT-T-291—Thinner; Paint, Volatile Spirits (Petroleum-Spirits).
UU-8-625—Stencilboard.
VV-G-101—Gasoline; Motor, United States Government.
PPP-C-96—Cans, Metal, 28 Gage and Lighter.
PPP-P-704—Pails: Shipping, Steel (1 Through 12 Gallon).

Federal Standards;

Fed. Std. No. 123—Marking for Domestic Shipment (Civilian Agencies).

Fed. Test Method Std. No. 141—Paint, Varnish, Lacquer, and Related Materials; Methods of
Inspection, Sampling, and Testing.

Fed. Std. No. 595—Colors.

(Activities outside the Federal Government may abtain cospies of Federal Specificutions, Standards, and Handbooks
as outlined under Generul Information in the Index of Federul Specificutions und Standords und ut the prices indicated in
the Index. The Index, which includes cumulutive monthly supplements us issued, is for sule on a subscription basis by the
“uperintendent of Documents, U.S. Government Printing Office, Washington, D.C. 20402.

(Single copies of this specification und other product specifications required by activities outside the Federnl Govern-
ment for bidding purposes ure availuble without churge ut the General Services Administrution Regionul Offices in Boston,
geequor‘lv;. Washington. D.C., Atlanta, Chicugo, Kansus City, Mo., Dallus, Denver, Sun Francisco, Los Aneeles, and

attle, Wush.

(Federn! Government activilies may obtain copies of Federal Specificutions, Stundurds, und Handbooks and the Index
of Federal Specifications and Standards from established distribution points in their ugencies.)

Military Standards:

MIL~STD-105—Sampling Procedures and Tables for Inspection by Attributes.
MIL-STD-129—Marking for Shipment aud Storage.
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':'t:_:(éopfvies»pjf Military Specifications and Standards required by contractors in connection with specific procurement
functions shaild be obtained’from the procuring activity or as directed by the contracting officer.)

2.2 Other publication. The following publication forms a part of this specification to the extent
specified herein. Unless otherwise indicated, the issue in effect on date of invitation for bids or request
for proposal: shall apply. - P

Department of Health, Education and Welfare:

Federal Hazardous Substances Labeling Act. -

(z’:j)pli.czx_tinh for copies should ‘be addressed to the U.S. Department of Health, Education and Welfure, Fbod and
Drug Administration; Washington, D.C. 20203.) : . . ’

" 3. REQUIREMENTS

3.1 Pigment. The stencil marking ink shall be made from any pigmentation which will insure com-
pliance with' the requirements of this specification.

3.9 Vehicle. The vehicle shall be such as to produce a stencil ink conforming to the requirements of
this specification. The solids shall Le 20 percent minimum by weight of the vehicle.

3.3 'Df.y--opacity (hiding pow=r). Dried films of the inks applied at a wet-film thickness of 0.002

inch shall show the minimum contrast ratios indicated for the respective colors listed in table I. (See
4.4.1.) '

TABLE I. Colors and contrast ratios

Color! , .. | Minimum contract ratio
White ’ ‘ ‘ 0.90
Black (No. 37038) : 1.00
Gray (No: 36231) - : 1.00
Red (No. 31136) ' 0.80
Yellow (No. 33538) A 0.92
Green (No. 34108) 1.00
Blue (Dark) (No. 35044) S .1.00
Blue (Light) (No. 35109) 0.95
Orange (No. 32246 0.95
Maroon (No. 30111) . 1.00

! The numbers in parentheses are covered in Fed. Std. No. 595.

3.4 Colors. Colors of ink shall be as listed in table I, as specified (see 6.2). Colors furnished shall
corply with Fed. Std. No. 595. (See 4.4.2.) .

.35 St'oragé stébi_;lity. After 21 days standing, ink in a closed three-quarter-filled can shall show no
skinning, livering; curdling, or color separation, and shall show ne more settling than is easily and read-
ily broken up and redispersed by stirring with a paddle by hand when tested as specified in 4.4.3.

3.6 Working properties. When tested as specified in #.4.4, the ink as received shall be capable of
being readily applied to clean metals, glass, and other nonporous surfaces by meauns of stencilboard con-
forming to UU-8-625. The ink shall be applied by a stencil brush conforming to H-B-621; by roller
coater, and by spray.

3.7 Gloss. The ink shall dry on an impervious surface with a maximum gloss reading of 30 when
tested as specified in 4.4.3.

3.8 Flexibility. A panel shall show no cracks when prepared and-ested as-specified in 4.1.6.

3.9 Miscibility. The ink shall be miscible with mineral spirits. (Sec *." 7))

2
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3.10 Performance. (See 4.4.8.)

3.10.1 Stenciling. Stenciling shall present legible characters of uniform boldness and general appear- .
ance. The ink shall not smear when rubbed lightly when tested as specified in 4.4.8.1.
* 3.10.2 Resistance to water. The stenciled lei.tenng shall be legible, retain its characteristic color,
not smear with wgorous rubbing, nor crack or peel when tested as specified in 4..4.8.1.1.
3.10.3 Resistance to gasolme The stenciled léttering shall remain clear and sharp without streaking

or b]nrnng and shall show no appreciable color difference-after drymg 1 hour and after drying 24 hours
when coated as specified in 4.4.8.1.2.

" 3.10.4 Resistance to light and water sprav. Prepared panels shall show no cracking, checking, or
flaking and not more than a slight change of color when tested as specified in 4.4.8.1.3. .

3.11 Characteristics of nonvolatile vehicle. The film of the nonvolatile vehicle shall not powder or
flake off when tested as specified in 4.4.9.

3.12 Prohibited ingredients. The product shall contain no benzol (benzene), aniline oil, chlorinated
compounds, or other toxic or hydrolyzable chlorine derivatives. (See table IV.)

3.13 Harmful ingredients.

3.13.1 Effect on applicators. The ink shall contain no mgredlents which have a deleterious effect
upon the brushes, roller coater, and sprayer used in its application when tested as specified in 4.4.10.1.

3.13.2 Effect on brass. The ink shall not etch. corrode, stain, or discolor polished brass when tested
as specified in 4.4.10.2.

3.14 Average net content. The average net content per unit container shall not be less than that
specified or indicated. (See 4.3.1.2.)

3.15 Workmanship. The ink shall be in a homogeneous state and free from foreign matter. (See
table I11.)

-

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless atherwise specified in the contract or purchase order (see
6.2), the supplier is responsible for the performance of all inspection requirements as specified herein.
Except as otherwise specified, the supplier may utilize his own facilities or any commercial laboratory
acceptable to the Government. The Government reserves the right to perform any of the inspections
set forth in the specification where such inspections are deemed necessary to assure supplies and services
conform to prescribed requirements.

4.1.1 Certificates of compliance. Where certificates of compliance are submitted, the Government
reserves the right to check test such items to determine the validity of the certification.

4.2 Inspection. Sampling for inspection shall be in accordance with the provisions of MIL-STD-105,
except where otherwise indicated.

4.2.1 Component and material inspection. In accordance with 4.1, components and materials shall
be inspected and tested in accordance with all the requirements of referencegd specifications, drawings,
and standards unless otherwise excluded, amended, or qualified in this specification or applicable purchase
documents.

4.3 Inspection of the end item.

4.3.1 Examination of the end item. The end item shall be examined for the defects indicated in
the following applicable subparagraphs and at the inspection levels and acceptable quality levels (AQL's)
set forth in 4.3.1.4. The lot shall be expressed in ink-filled unit containers of the same capacity for exam-
inations in 4.3.1.1, 4.3.1.2, and in units of shipping containers for examination of preparation for delivery
under 4.3.1.3.

4.3.1.1 Exuminali item_for visual defects. Examination of the end item shall be made for
the visual defects listed in table I1. The sample unit for this examination shall be one ink-filled unit con-
tainer.
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TABLE II. Examination of end item for visual defects

Examine o " Defect

Container. : ) Not siie: shape; type, or class of container specified, as ap]glicablea»
oL T " |Inneror outer seal not as requited. ¢ .- .
| Color not as speci'ﬁed. o .

Interior:and exterior coating, as applicable, not as specified. '

Any evidence of seepage or leakage from any part of the contamer m-
* cluding closure and seams.

Closure not as specxfied.

Not equipped with a spout, as applicable.
'Derited or distorted unit container.
Workmanship of ink. Hé;'homogellqous.

Presence of foreign matter.

| Contains lumps, skins, curdling, livering, orvcakir_xg.

4.3.1.2 Examination for-average net content. The sample unit for this e\(ammatlon shall be one ink-
filled unit container. The lot shall be unacceptable if the average net content per container for all sam-
ple units exammed does ot comply with 3 14. (See 4.3. 1.4)

43.13 Exammatlon of preparation for dehver\ E\mnmtnon shall be made as indicated in table
II1 to determine that markings, materials, and workmanship comply with the requirements of section
5 of this spemﬁcatlon The sample unit shall be one shipping container, fully packed, selected just prior
to the closing operation. Closed sluppmg containers, fully prepared for delivery, shall be ‘examined for
closure defects. (See 4.3.1.4.) ' :

TABLE II1. hxammatlon of preparatlon for delivery

Examine ' ' Defect
Markings (i:]teridr_» o Incorrect, .incomplete, illegible, omitted; of improper size, seqquence, or
and exterior). method of application; not in accordance with contractual require-

ments (see 5.3).

Material. Any nonconforming component; component missing, damaged or other-
wise defective.

Workmanship. - e ’Inadequate application of components such as incomplete closure of
T container flaps and loose or inadequate sealing, strapping, or stapling.

» Bulged or distorted contaiuer.
Contents. Number of unit containers is less than specified.

. 4.3.1.4 Inspection levels and AQL’s for examination. The inspection levels and AQL s expressed
in defects per 100 units shall be as follows:

Examination paragraph Iuspection level AQL’s
4311 I ' 2.5
4.3.1.2 S-2 N.A.
43.1.3 S-1
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4.3.2 Testing of the end item. The methods of testing sperified in Fed. Test Method Std. No. 141,
where applicable, and as shown in table IV shall be followed for each lot. The sample unit for testing
shall be 1 quart of ink. The lot size shall be expressed in quarts. The sample size shall be as specified
hereinafter for the respective lot sizes. All test reports shall contain the individual values utilized in
expressing the final result. The lot shall be unacceptable if one or more sample unils fail to meet any
test requirement specified.

Lot size (quarts) Sample size
800 or less . 2 ..
801 up to and including 22,000 3

22,001 or more 5

4.4 Test procedures.

4.+.1 Dry opacity. The dry opacity shall be determined in accordance with method 4121 of Fed.
Test Method Std. No. 141. Apply the ink to a flat hiding power chart, with a 0.002-inch Bird film ap-
plicator or other doctor blade that applies a wet film of 0.002-inch thickness; allow to dry and determine
the contrast ratio. .

4.2 Color. Comparison of the color of the sample ink with that of the specified color chip of Fed.
Std. No. 595 is by visual inspection, condurted in the following manner: Apply a film of the sample ink
at complete hiding to a nonporous panel and allow to dry completely. Place beside the standard of speci-
fied color chip and compare visually under illumination in accordance with method 4250 of Fed. Test
Method Std. No. 141,

1.1.3 Storage stabilitv. The storage stability shall be determined in aceordance with method 3021
of Fed. Tesl Method Std. No. 111. For test use a three-fourths filled container. Examine after 21 days
for skinning, curdling, and rolor separation. Test with a paddle to deterinine il any setlled pignment is

redispersed.

4.1.4 Working properties. Using stencilboard. apply the ink to the prepared panels (1.1.8.1) by
marking with stencil brush, roller coater. and by spray. Observe whether the ink has satisfactory work-
ing properties.

4.1.5 Specular gloss. The gloss measurement shall be made according to method 6101 of Fed. Test
Method Std. No. 111, in which case gloss reading shall be not over 30.

1.1.6 Flexibilitv. Determine by method 6221 of Fed. Test Method Std. No. 111, Coat flat panels
with a 0.002-inch Bird filkn applicator or other doctor blade that applies a wet filn of 0.002 inch. Let
air-dry for 18 hours at 23° £ 1.1°C. (73.5° == 2°F.) and relative humidity of 50 = -1 percent. and then
bend over a }4-inch rod at 23° = 1.1°C. (73.5° & 2° F.). Examine for cracking with the unaided eve
(no magnification).

1.4.7 Miscibility. Mix one volume of the ink with one volume of mineral spirits conforming to
TT-T-291, grade 1. Examine for evidence of curdling or precipitation.

4.4.8 Performance.

4.4.8.1 Stenciling. Using an ordinary stencil brush and stencilboard with letters approximately
Al dlhALLIA L

Y-nch high, stencil at-laagt five Jetters. with a circular motion of the brush. on each of the following:

One primed wood panel coated with one coat of paint conforming to TT-P-25, and allowed to dry

hard.

One smooth plate glass panel.
Two primed steel panels coated with one coat of ennmel confurming to TT-E-185. and allowed to
dry hard.

The pauels shall be prepared at least 18 hours prior 1o use. Observe whether the sample shows salis-
factory stenciling properties, taking into consideration the nature of the surface coated, and whether the
film presents 2 generally salisfactory appearance, including legibility. wnifurmity, smoothness. and
freedom from conspicuously rgged edges. Rub lettering lightly with fingers 15 minutes after stenciling
and drying al 23° = L.1°C. (73.5° & 2°F.) (o determine resistance to smearing.
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4.4.8.1.1 Resistance to water. One hour after stenciling (4.4.8.1), place one of the steel panels in
distilled water at 70°F: for 4 hours. Remove from the water and air-dry 1 hour. Examine for legibility,
color retem,lon crackmg, and peeling. Note any tendency to smear when rubbed vigorously with the

finger. ... -

84 .1.'2 Resistance to L ]me, One hour after stencllmg (4.4.8.1), wet one of the steel panels al-
ternately with gasoline conforming“to VV-G-101 and distilled water, five times for each liquid, allow-
ing complete evaporation of each wetting. After 24 hours examine for any deleterious effects such as loss
of clearness and sharpness; streaking, blumng, and any appreciable color change

4.4.8.1.3 Resistance to light and wal,er spray Using a 0.003-inch B:rd film applicator, or other
doctor blade that applies a wet film of 0.003-inch thickness, apply the ink to prepared tin panels (method
2012.1). Allow the ink coating to air-dry at 23° + 1.1°C. (73.5° = 2°F.) and relative humidity of 50 = 4
percent for 24 hours. Then expose the coated panels in the apparatus described in either method 6151 or
6152 of Fed. Test Method Std. No. 141, using light and water spray for 100 hours. Examine the ink
coating for checking, cracking, flaking, and change of calor. -

4.4.9 Characteristics of nonvolatile vehicle, Separate some of the vehicle by supercentrifuge (method
4032 of Fed. Test Method Std. No. 141), flow it on a clean tin panel (hghtl) buffed with steel wool)
and allow to air-dry in a nearly vertical position at 23° = 1.1°C. (73.5° = 2°F.) and relative humidity
of 50 = 4 percent for 18 hours, then bake at 105° 4 2°C. (221° + 4°F.) for 4 hours. Cool }4 hour at
room temperature and apply the knife blade test (method 6304.1 of Fed. Test Methed Std. No. 141).
Also scrape and cut across the film with the knife blade in various other ways to determine if there is
any flaking or powdering off of the film.

4.4.10 Harmful ingredients.

4.4.10.1 Effect on applicators. After using the ink, clean the brushes, stenciling tools, and appliances
in the customary manner, and then examine for harmful or damaging effect from the ink.

4.4.10.2 Effect on brass. Apply a liberal coat of the ink by brushing, or any other method, to a
2- by 2-inch brass panel which has been brightly polished and cleaned with solvent. Allow the ink to
remain on the panel for 48 hours at 23° % 1.1°C. (73.5° = 2°F.) and relative humidity of 50 == 4 per-
cent. Completely remove the ink by immersing the coated panel in paint remover confomung to TT-R~
251 for 15 or 20 minutes. Wash off all the residual matter from the surface of the metal using a clean
soft cloth and a suitable solvent (toluol for example). Avoid any abrasive action. Examine the metal
for etching, corrosion, staining, and discoloration.

5. PREPARATION FOR DELIVERY
5.1 Packaging. Packaging shall be level A, B, or C, as specified (see 5.2.2 (level B) aud 6.2).

5.1.1 Level A. The ink shall be packaged in l-pint, l-quart, l1-gallon, and 5-gallon quantities, as
specified (see 6.2).

5.1.1.1 One-pint, one-quart, and one-gallon quantities. The one-pint, one-quart, and one-gallon
containers shall be round or oblong metal cans conforming to type V, class 4 with inuner seal, exterior
coating plan B of PPP-C-96. One-gallon cans shall be provided with either a wire handle or a formed
bridge-type handle. The filled one-pint cans shall be packaged in accordance with the level A packaging
requirements in the Appendix to PPP-C-96.

5.1.1.2 Five-gallon quantity. Five-gallons of the ink shall be packaged in a 5-gallon-capacity steel
pail conforming to Lype I, class 3 of PPP-P-704. Each pail shall be provided with a push-pull spout and
a screw-cap closure or a flexible spout closure. Either type closure shall be provided with an exterior
seal.

5.1.2 Level C. The ink shall be packaged to afford adequate protection agaiust damage during ship-
ment from the supply source to the first receiving activity. The supplier may use his standard practice
when it meets this requiremnent.

5.2 Packing. Packing shall be level A, B, or C, as specified (see 6.2).
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5.2.1 Level A. One-pint, one-quart, and one-gallon filled .cans of ink, packaged as specified in 5.1, .
shall be packed in accordance. with the level A packing requirements in the Appendix to PPP-C-96. )
Five-gallon pails shall require no overpacking. &

5.2.2 Level B. One-pint, one-gquart, and one-gallon filled cans of ink, packaged as specified in 5.1,
shall be packed in accordance with level B packing requirements in the. Appendix to PPP-C-96. Five-
gallon pails shall require no overpacking. . = - | Tt :

5.2.2 Level B. One-pint, one-quart, and one-gallon filled cans of ink, packaged as speci.ﬁed in 5.1, .
shall be packed in accordance with level B-packing requirements in the Appendix to PPP-C-96. Five-* R
gallon pails shall require no overpacking. - . ., =" ~ ’ T

5.2.3 Level C. Ink, packaged as specified,in 5.1, shall be packed in a manner to insure carrier ‘ac-
ceptance and safe delivery at destination at the lowest transportation rate for such supplies. Gontainers
shall be in accordauce with rules or regulationis of carriers applicable to the mode of transportation.

5.3 Marking. _ '

5.3.1 Civil agencies. In addition to any special marking required by the contract or order, interior
packages and shipping containers shall be marked in accordance with Fed. Std. No. 123.

5.3.2 Military requiremeirts. In addition to any special marking requiréd by the contract or-order,
interior packages and shipping containers shall be marked in accordance with MIL-STD-129. -

5.3.3 In addition to the marking specified in 5.3.1 and 3.3.2, each container shall be legibly marked
in accordance with the Federal ITazardous Substances Labeling Act, and with the names of suitable
solvents for use in thinning the ink to stenciling or spraying consistency.

6. NOTES

6.1 Intended use. The ink covered by this specification is a light and weather-resistant, fast-drying.
flat-finish: stencil ink for marking metals, glass, stone, and similar nonporous surfaces. It is intended
primarily to be used with an ordinary wood-handle stencil brush and stencilboard. It may also be used

with a hand-lettering brush or may be applied by spray or roller coater. : S

6.2 Ordering data. Purchasers should select the preferred options permitted herein and include the
following information in procurement documents (see 1.1 and -£.2.1): )
(a) Title, number, and date of this specification.
(b) Color of ink required (see 3.4).
(c) Quantity of ink required. (See section 5.)
(d) Levels of packaging and packing required and any special marking desired (see 5.1. 5.2.
and 5.3). }
6:3 Weight. The stencil ink covered by this specification should be purchased by volume (231
cubic inches to the gallon). The weight per.gallon varies with the color and with the manufacturer. For

most of the colors except black, one gallon of the ink weighs about 10 pounds; black ink weighs about
714 pounds.

MILITARY CUSTODIANS: Preparing activity:
Army—GL - Army—GL
Navy—SA . : Civil agencies interest:
Air Force—69 AGR
Review activities: - COM |
Army—GL, MD, MI GSA-FSS :
Navy—SA HEW t
Air Force—69 INT .
User activities: GPO : . .
Army—SM, ME, AV : Code C )
Navy—MC - -~

Review and user information is current as ol the date of this document. For future coordination of
changes to this document, draft circulation should be based on the information in the current Federal
Supply Classification Listing of DOD Documents.

Orders for this publication are to be placed with General Services Admimstration. acting as an agent for the Supgr;
intendent of Documents. See section 2 of this specification to obtain extra copies and other documents referenced herein.
Price 5 cents each.

8
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t SPECIFICATION ANALYSIS SHEET Sudget Bureen Ho. 11-R00-

INSTRUCTIONS

This sheet i» to be filled out by personnel either Government or contractor, involved in the use of the specification in pro--
curement of products for ultimate use by the Depertment of Defense. Thies sheet s provided for obtaining informstion on

the use of this specification which will insure thet sultable products can be procured with 8 minimum emount of delay and
st the least cost. Comments and the return of this form will be apprecisted., Fold on lines on reverse side, -uple in .

corner, and send to preparing activity.
speciFicaTion  TT-I-558c~--Ink, Marking Stencil, Opaque, for Nonporous Surfaces
~_(etals, Glass, Ete.)

ORGCANIZATION . Cl'l" AND STATE
CONTRACT NO. QUANTITY OF ITEM3I PROCURED |DOLLAR AMOUNT
MATERIAL PROCURED UNDER A -
L
{T) OIRECT GOVERNMENT CONTRACT . SUBCONTRACT

M'E':l%’sugzy PART OF THE SPECIFICATION CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCURE-
A. GIVE PARAGRAPH NUMBER AND WORDING. : ’

B, RECOMMENDATIONS FOR CORRECTING THE OEFICIENCIES

2. COMMENTS ON ANY SPECIFICATION REQUIREMENT CONSIOERED TOO RIGID

3. 1S THE SPECIFICATION RESTRICTIVE?

O ves (COrno  1F v, In WHAT waY?

4. REMARKS (Attach any pertinont data which may be of use in improving thie specification. If there are additionel
papcu. attach to form and place both in an envelope addressed (0 prepacing activity)

SUBMITTED BY (Printed or typed name and activity) DATE

Q“.MMZ’;G
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