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TT-P-001952C
February 7, 1979

FEDERAL SPECIFICATION

PAINT, TRAFFIC AND AIRFIELD MARKING, WATERBORNE

The General Service Administration has authorized the use
of this Federal Specification, by all Federal agencies.

1. SCOPE AND CLASSIFICATION ,

1.1 8cope. This specification covers two types of low VOC, ready-mixed, one component, 100% acrylic
waterbome alrfield and traffic markiag paint. The paint is suitable for appiication on such traffic-bearing
surfaces as Portiand cement concrete, bituminous cement concrete, asphall, tar, and previously painted
areas of these surfaces. The paint may be used either alone or 10 bind reflective beads.

1.2 classification
1.2.1. JIypes. The paint shall be fumished in the following types as specified (see 6.2):

Type i - For use under normai conditions
Type Il - For use under adverse conditions (see 6.1)

1.2.2. Colof. Traffic paint shall be fumished in white and any Federa! Standard 585 color, as specified
(see 3.2.7 and 6.3)

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issues in effect on date of invitation for bids or request for proposal,
form a part of this description to the extent specified herein.

Eederal Specificgtions
TT-P-1325 - Beads (Glass Spheres) Retrorefiective.
PPP-P-1882 - Paint, Vamish, Lacquer and Related Materials; Packaging, Packing and Marking of.

1 ndards
Fed. Test Meathod Std. 141 - Paint, Vamish, Lacgquer and Related Materials; Methods of
Inspection, Sampling and Testing.
Federal Standard 595 - Colors used in Government Procurement

Beneficial comments, recommendations, additions, deletions, clarification's, etc. and any data which may
improve this document should be sent to: General Services Administration, Engineering and Commodity
Management Division (9FTE-10), 400 15th St. SW, Aubum, WA 98001

8010
DISTRIBUTION STATEMENT A. Approved for public release. Distribution is unlimited.




Military Standard 105 - Sampling Procedures and Tables for Inspection by Attributes.

0 opias of enarificatinons and standarde rmaouirad by contractors in connection with spg_,nﬁc _n_g"ups,ltpn
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functions should be obtained from the contracting activity or as directed by the contracting officer.)
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29 CFR Part 1910.1200
(The Code of Federal Rogulations (CFR) are for sale on s subscription basis by the Superintendent of
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Documents, U.S. Goverryneni Prinfing Ofmice, Washington, DC 20402.)

2.2 Other Publications, The following documents form a pari of this description to the extent specified
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herein. Uniess a specific issue is ldemmod the Issue in effed on date for invitation for bids or request
for proposai shafl appty.
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D 522 - Standard Test Methods for Mandrel Bend Test of Attached Organic Coatings
D 582 - Consistency of Paints Using the Stormer Viscometer.
D 711 No-Pick-Up Time of Traffic Paint.

D 988 - Standard Test Methods for Abrasion Resistance of Organic Coatings by Falling Abrasive.

D 98¢ - Standard Test Method for Laboratory Determination of Degree of Bleeding of Traffic
Paint.

D 1210 - Fineness of Dispersion of Pigment-Vehicle Systems.

D 1394 - Standard Test Methods for Chemical Analysls of White Titanium Pigments.

D 1640 - Standard Test Methods for Drying, Curing, or Film Formation of Organic Coatings at
Room Temperatura,

D 1729 - Standard Practice for Visual Evaluation of Color Differences of Opaque Materiais.

D 1849 - Standard Test Method for Package Stability of Paint.

D 2243 - Standard Test Method for Freeze-Thaw Resistance of Water-Borme Coatings.

S A __a_ PR _al . & M) PN o e B PN oo P PR Py P

D 2244 - instrumeniai Evaiuation of Color Differences of Opaque Maieniais
D 2488 . Qcrubh Registance of intarior L atax Flat Wall Paint,

Lo i atd NP WA | AW v vamL ¥ @ as

D 26987 - Standard Test Method for Volume Nonvolatile Matter in Clear or Pigmented Coatings.

D 3335 - Standard Test Method for Low Concentrations of Lead, Cadmium and Cobalt in Paint
by Atomic Absorption Spectroscopy.

D 3718 - Standend Test Method for Low Concentrations of Chromium in Paint by Atomic

D
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3723 - Standard Test Method for Pigment Content of Water-Emulsion Paints by Low-
Temperature Ashing.
E 97 - Standard Test Method for Directional Reflectance Factor, 45-Deg 0-deg, of Opaque
Specimens by Broad-Band Fiiier Reﬁndome‘uy
el 3] o Mnacatlean | labvt and \AMlatar avananiire annasatge fCEhinraenant |V NPandancatinn Tunal
T JJ - leﬂ\llw wll‘ L 1.7 vv-wcwlv “M!ﬂl \ IUUIUMIII W ¥ TwJIIIdCHIisaliuvii I,.JU}
Exposure of Nonmetallic Materials

(Appilication for oopleé should be adaressed to the American Society for Testing and Materials, 1916
Race Street, Philadeiphia, PA 19103)
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3. REQUIREMENTS

3.1.1. Materials The non-volatile portion of the vehicle shall be composed of a 100% acrylic polymer as
determined by infrared spectral analysis. Any acrylic monomer can be used as long as the finished
product meets the requirements of this specification.

3.1.2. Prohibited material, The manufacturer shall certify that the product does not contain mercury,
lead, hexavalent chromium, toluene, chiorinated solvents, hydrolyzable chlorine derivatives, ethylene
based glycol ethers and their acetates, nor any carcinogen, as defined in 28 CFR 1910.1200. When
tested as specified in 4.3.1, the lead content shall not exceed 0.08 percent by weight of the dry film and

the test for chromium content shall be negative.
3.2 itati uire

3.2.1. _Condition in the container. When tested, as specified in 4.3.2, the paint, as received, shall

show no evidence of biclogical growth, corrosion of the container, livering, or hard settling. The paint
shall be dispersible by hand stirring for 5 minutes to a smooth and homogeneous consistency, exempt of
gel structures, persistent foam or air bubbles.

3.2.2. Appegrance. When tested as specified in 4.3.3, the paint shall produce a film which is smooth,
uniform, free from grit, undispersed particies, craters, and pinholes.

3.2.3. Accelerated package stabjlity, After storage as specified in 4.3.4, the sample shall conform to
the requirements of 3.2.1 and 3.2.2 The sampie shall show no change in consistency greater than 5 K.U.
from the value in Table |.

3.2.4. Fiexibility,. When tested as specified in 4.3.5, the paint shailt not crack, chip, or flake after the
test panel is bent 180 degrees over a 13 mm (1/2-in) mandrel.

3.2.5, Water registance, When tested as specified in 4.3.6, the paint film shall not soften, blister,
wrinkle, lose adhesion, change color, or show other evidence of deterioration.

3.2.6. Freeze-thaw stgbijlity. When tested as specified in 4.3.8, the paint shall show no coagulation or
flocculation, change in consistency greater than 10 K.U. from the vaiue in Table |, nor a decrease in
scrub resistance by more than 10 percent of the requirement in 3.2.13.

3.2.7. Color requirements,

3.2.7.1_Color match, For all colors except white and yellow, when tested as specified in 4.3.9.3, the
paint shall match the specified Federal Standard 595 color number within a A E of 6.0 CIELAB units.

t di When tested as specified in 4.3.9.2, the white paint shall
have the daylight directional reflectance specified in table |.

3.2.7.3 Yeliow color match. The yellow traffic paint shall be an approximate color match to Fed. Std.
595 color number 33538 when tested in accordance with 4.3.9.4.

3.2.8 Heat-shear stability, When tested as specified in 4.3.13, the sample shall not show signs of
gelling or other instability. The consistency shall be in compliance with Table I.

3.2.9 Skinnina, The paint shall not skin when tested as specified in 4.3.14.

- For Type Il only, the paint when tested as specified in 4.3.15
shall have a dry-through time less than 120 minutes.

1 VI B el & e et WV BTN L



3.2.11 Abrasion resistance. When tesied as specified in 4.3.7, both baked and weathered paint fiims
shaii require not less than 150 liters of sand to abrade the paint film through to the substrate

Accelamated Weathering. Whan tested as specified in 4.3.10, the colored samples after
weatheﬂnc shall be in conformance with 3.2.7. The directional reflectance of white paint shall meet the
requirement in Table |. Aner performing the scrub resistance test in accordance with 4.3.12, the paint

“
p
o

remove the paint film.

2.2.14 Titanium dioxide content. When tested in accordance with 4.3.16, the yellow green and blue

colored paint shall contain a maximum of 23.7 g/L_ (0.2 ib/gal) rutile titanium dioxide. The white paint
shall contaln a minimum of 120 g/ (1 Ibvgal) rutile titanlum dioxide
3.3. Quantitative reguirements. The paint shall meet the quantitative requirements specified in Tabie |.

TABLE | Quantitative Requirements

Characteristics Min Max
Consistency, Krebs Units (K.U.) 80 80
Volatile Organic Content,grams/liter — 150
Solids by Volume, —

Yaliow or white 80
Qiher colors 58
| Pigment, Percent by weight 60 62
[ Dry opacity
Whits and oolors 0.92 —
Black 1.00 -—
Directional refieciance of whiie paiint, percent 85 —
rving ima far nn nlek nn Min — 10
P i) WITITW TW/6 BV RPYLATL RS, FIRIVE. [
Finenens of dispersion, Heaman 3.0 —_—
Heat-Shear Stability, Conststency, KU 88 105
Bleeding ratio _ 0.95 — _
Manufacturers may calGulate this requirement fiom balch caird data but in case of dispuls the msthod

3.5 Material Safety Data Sheet. A Material Safety Data Sheet (MSDS) shall be submitted in
accordance with FED-STD-313 (see 6.2).

A AIAL IV ACCIIRAAMASAE AR\ NSIMNMS

S, WUUALII T MOOJSUMNAITVE FRNWVUYIDIVIND

4.1. Responsibility for inspection. Unless otherwise specified in the contract or purchase order, the
contractor is responsible for the parformance of all inspection requirements as specified herein

4.2. Classification of inspections, Inspections shall be classified as follows:

(a) Inspodlon of preparatlon for denvery (seo 4.2.1).

{D) uuamy conformance inspeciion (See 4.2. ¥j)

1 LI | \ LI N N | I e «~a LN} I 1 [ L]
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4.2.1. inspection of preparation for delivery, A random sarTu‘)ié of filled containers shaii be seiecied
\ in aconmiancs with Wil . STND. 4108 inenarkinn leval 8.9 ascaniahla aualitv louvasl (AQL) 2 £ narcant
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defective, and examined for compliance with section 5.

4.2.2. Quality Conformance inspection. Testing for acceptance of individual lots shall be done in
accordanee with section 1000 of Fed. Std. 141 and shall consist of tests and inspections as indicated in

| a8
4.3. Test methods. Sampies shall be tested as specified in TABLE Il. Unless otherwise specified, tests
shali be perforrned at standard conditions, which are 25° + 1°C and 50% + 5% retative humidity. All test
reporis shell contain the individual values utilized in expressing the final result. Test results shall be
evaiuated for conformance to requirements. The sampie shail be unacceptable if any test result is not in

e anan wadih tha Aanrmasnsandlan comecdonracd (o aandiana 2

Y
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TABLE Il index

Characteristic Acceptance | Requirement | FED-STD | ASTM Test
Testing Paragraph 141C Method Paragraph

Lead content 3.1.2 — D 3335 4.3.1.1
Chromium content 31.2 — D 3718 4.3.1.2
Condlition in container Yes 3.2.1 — — 4.3.2
Appearance Yes 3.2.2 — - 4.3.3
Acceierated package stability 3.2.3 - D 1849 4.3.4
Flexibility ] Yes 3.24 — D 522 435
Water resistance Yes 3.2.5 — — 4.3.6
Freeze-thaw stabiiily Yes 3.2.6 — D 2243 4.3.8

) Color Yes 3.2.7 — D 2244 4.3.9

! Directional Reflectance Yes 3.2.7.2 — E a7 4.39.2
Yellow color match Yes 3.2.7.3 — D 1729 4.3.9.4
Heat-Shear stability Yes 3.2.8 — — 4.3.13
Skinning Yes 329 | 3021 — | 4314
Dry-Through (Early Washout) Yes 3.2.10 - D 1640 4.3.15
Abrasion resistance Yas 3.2.11 — D 968 4.3.7
Accelerated weathering 3.2.12 2013 G 83 4.3.10
Scrub Resistance Yes 3.2.13 - D 2488 4312
Volatiie Organic Content L Table | — D 2369
Consistency Yes Tabte | — D 582 —
Solids by Volume Yes Tabie | — D 2897 --
Dry' opaa‘fy Yes Tabie | 4121 - 4.3.11
Dry tims (w0 pick CK Up) Y&s Tabie | — D711 -
Finanesgs of disnarsion Yes Tahla | - D 1210 —-
Bleeding ratio Table | — D 989 -

_glgment % by weight , Table | — D 3723 -—
Titanlum Dioxide 3.2.14 -— D 1394 4.3.16
4.3.1. Prohibited Materiai
4.3.1.1 Lead content, Determine lead in accordance with ASTM D 3335 or by the use of an X-ray
|

fluorescence spectrometer In accordance with the manufacturer's manual. The X-ray method shall be
used in case of dispute. Evaluate for compliance with 3.1.2.

<]
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the supematant liquid indicates the presence of hexavalent chromium. If the results of the above test
are inconciusive, then use the procedure in ASTM D 3718 to test for chromium content. Evaluate results
for compliance with 3.1.2.

4.3.2. Condition in the container. Before stirring the contents of the container in which the material
was originally packaged, check for evidence of biological growth and corrosion. Then lower a spatula
into the container and determine whether the paint has lwered or developed hard settiing. Disperse the

alind cadddin dha snatisla fAr & mirnidae and avamina far ianAan wudith 24 2 4
ydllu Wil UIT Jp/atuia v o THNDUISS 8NG SXamine o7 wulyuu AT VI Wl B,

4.3.3. Appearance, Draw down the paint on a clear glass panel to a wet film thickness of 0.33 mm
(0.013 in), and allow to dry for 24 hours at standard conditions. Evaluate for conformance with 3.2.2.
4.3.4. Acceleraied package stabiiity. il & 550 mi (i pini) resin-iined inciion-iop can wiih ine sampie.
Ensure that the bulk sample from which the cans are filled is well stirred and uniform, that the containers
used are clean, and that the lids are appiied promptly to the cans to prevent evaporation losses. Store at
a temperature of 52°C. for 2 weeks. Evaluate following the procedure in ASTM D 1849, except allow
hand stirring for 5 minutes to ensure uniform distribution. Evaluate the consistency for conformance with
Table I. Draw down the paint as in paragraph 4.3.3. Evaluate for conformance with 3.2.3.

4.3.5, Flexibility, Determine flexibility in accordance with Method B of ASTM D 522. Draw down the
paint to a wet film thickness of 0.13 mm (0.005 in) on a8 clean bare cold rofied steel panel.. Air dry the
panel for 24 hours at standard conditions, then bake for 5 hours at 105°C + 2°C, and finally condition the
panel for 30 minutes at standard conditions. Bend over a 13 mm (1/2 inch) diameter cylindrical mandre!
and examine under a magnification of 7 diameters for compliance with 3.2.4.

4.3.6. Water resistance. Prepare a 10 by 15 cm concrete panel as specified in Method 2051 Procedure
B of Fed. Test Method Standard No. 141. Draw down the paint to a wet film thickness of 0.33 mm (0.013
in), and allow to dry in a horizontal position at standard conditions for 72 hours. Immerse one-haif of the
painted panel in distilled water at 25°C + 1°C. After 18 hours, remove the panel from the water and allow
it to dry for two hours at standard conditions. Evaluate for conformance with 3.2.5.

4.3.7 Abmasion Resistance,

4.3.7.1 _Sampile preparation, Draw down the paint on four glass panels measuring appmxumately 100
by 200 mm to a dry film thickness of 0.102 to 0.107 mm.

4.3.7.2 Baked flims. Air dry two of the panels for 24 hours at standard conditions and then bake for 5

haiine at ﬂ‘ﬂﬁ 4 90" APRar havvina sanditinn tha nanale far 20 minttae at ctandamd Aanaditia and tha
HIUUID @GL Tvw ULV WGaNIy, w"u"lu.. UiV pPanviv 1vi 9w llll"u‘v; ul °lclmu|u w"\‘ll'ul ‘° arnng ‘llvl'

run the abusion test asspecmed in 4.3.7.4.

4.3.7.3 Weathered films. Air dry the other two panels for 48 hours at standard conditions. Then subject
the panels to accelerated weathering in accordance with 4.3.10. Remove the panels and condition for 24
hours at standard conditions, then run the abrasion test as specified in 4.3.7.4

4.3.7.4 Test. Subject the paneis to the abrasion test in accordance with ASTM D 988, Method A, except
that the inside diameter of the metal guide tube shatl be from 18.87 to 19.05 mm. Five liters of unused
sand shall be used for each test panel. The test shall be run on two test panels. [Note: Five liters of
sand weighs 7.84 kg]. Evaluate for compliance with 3.2.11.

4.3.8 Freeze-thaw stability, Test in accordance with ASTM D 2243 for 3 freeze-thaw cycles. Perform

the consistency test in accordance with ASTM D 582 and the scrub resistance test as described in
4.3.12. Check for conformance with 3.2.8.

] o=



TT-P-1852D

. Use the test panels prepared for the accelerated weathering test
(4.3.10.1).

4.3.8.2 Daylight directional reflectance. For the white paint, determine the directionai ref

lectan
before and after weathering in accordance with ASTM E 97. Evaluate for conformance with Table

4.3.9.3 Color match, For colors other than white and yellow, determine the color difference of the paint
before and after weathering in accordance with ASTM D 2244 using CIE liluminant D85 with the 10

" 200 o o @m

degree siandard observer. Evaluaie for conformance with 3.2.7.

4.3.9.4 Yellow color match, Dstermine the color match for vellow paint before and after weathering in
accordance with ASTM D 1729 with the daylight illumination represented by CIE llluminant D75 or 065
Evaluate for conformance with 3.2.7.3.

4.3.10. Accelerated weathering.
4.3.10.1, Sample preparation. Apply the paint at a wet film thickness of 0.33 mm (0.013 inch) to four 8

by 15 cm aluminum panels prepared as described in Method 2013 of Fed. Test Method Standard No.
141. Air dry the sampie 48 hours under standard conditions.

4.3.10.2. Tagtina conditiong, Test in accordance with ASTM G 53 'vinu both Ulra \/i
PS-40) and condensate exposure, 300 hours total, altemating 4 hour UV exposure at 80°C, and 4 hours
condensate exposure at 40°C.

4.3.10.3. Evaluation. Remove the samples and condition for 24 hours under standard conditions.
Dstemmine the dirsctional reflectance and color match using the procedures in 4.3.6.2 and 4.3.8.3.

Evaluate for conformance with the color requirements in 3.2.7. Using the procedure described in 4.3.12,
run the scrub resistance test. Evaluate for oonfonnanoe with 3.2.13.

4.3.11, Dry opaciity, Use Procedure B, Method B of Method 4121 of Fed. Test Method Standard No
141. The wet fiim thickness shall be 0.13 mm (0.005 in). Evaluate for conformance with Table |
4.3.12. Scrub resistance. Using the procedure of ASTM D 2488 modified to use the 8 X 15 cm test
paneis from the accelerated weathering test (4.5.10), evaluate for conformance with 3.2.13.

4.3.13. Heat-shear stability, One pint of the paint is sheared in a Waring Biender at high speed to 65°
C. The blender should have tight fitting lid and be taped to minimize volatile loss. When the paint

X ar M
reaches 85°C, stop the blender, immediatety can,and apply cover. Let cool a
examine for gelling or other signs of instability. Evaluate for compliance with 3.2.8.

4.3.13, 8kinning, Piace 188 mL of the paint in @ 250 mL container, seal, and test in accordance with
method 3021 of Fed. Test Method Standard 141. After 48 hours examine for compliance with 3.2.9

wet film thickness of 0.33 mm (0.013 inch). Immediately place in a humidity chamber maintained at 23°
C 1 2°C and 80% £ 3% reiative numsdny Test in accordance with ASTM D 1840 except that the

pressure exented will be the minimum nesded (o maintaln contact with the thumb and fiim. Check for

compliance with 3.2.10.

4.3.1 | ntent. Determine the titanium dioxide content using the Aluminum

Reduction Method of ASTM D1394. Evaluate for conformance with 3.2.14.
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5. PACKAGING

i nd marking. The paini shaii be packaged, packed, and marked in
accordance with PPP—P 1892 unless otherwise specified.

§.2 Special marking.

§.2.1, Shipping container markings. Each shipping container shall be marked:
"PROTECT FROM FREEZING - STORE ABOVE 2°C(35°F)"

£ 2.2 Uni container markinase Each unit container shall be marked as follows:

"PROTECT FROM FREEZING - STORE ABOVE 2°C(35°F)"

“After opening, maintain a thin layer of water on surface of paint during storage to

POl SN 7Y S

preveiit skinning."
“Use only in equipment designed for water based paints”
"This paint may be reflectorized by dmpping glass beads conformmg to TT-B 1325

el Ak = onomd o omas Bon b mmmband wbhoall b frman fomonn meaaca nbthar

onio the wet paun. The SUNAace 10 P8 Coawed snau De 1Iee Iwom uun, un greasc, vuici
contaminants, and loose, peeling or poorly bonded paint. The paint shall be applied
to the surface at a wet film thickness of 0.33 mm (0.013 inch), while air and surface

temperatures are above 7°C (45°F) and rising.”

6. NOTES

These paints are intended for use on concrete, bituminous, brick, or stone surfaces
of airfields, highways, bridges, tunnetls, streets, or parking lots when applied at a wet film thickness of
0.33 mm (0.013 inch) by means of traffic striping equipment designed for water based paints. The white
and yellow paint stripes shouid preferably be reflectorized for night visibility by adding glass beads
conforming to TT-B-1325. The black paint is intended for use as an obliterating paint, for painting out
white or yellow markings to permit remarking in a different manner.

Type | - for use under normal weather conditions, i.e. 50% relative humidity, moderate temperatures and
slight breezes.

Type Il - for use under adverse conditions, 1.e. night striping, higher humidity (around 80%), low air
movement and lower surface temperatures, down {o 12°C (55°F degrees Farenheit).

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

(a) Title, and date of this specification.
(b) Type required (see 1.2).
(c) Color required (see 1 2.2 and 8.3).

(d) Size of container required (see 5. 1)

(e) Packaging and packing level (see 5.1).

(N Marking required (see 5.2).

(g) Requirements for Material Safety Data Sheets.



\_/

TT-P-1952D

6.3 Colors. The mosi common coiors are:

Yellow 33538 Green 34108
Black 37038 Biue 35180
Red 31136 White

[ 7N | P
TUNUwWo.
TT-P-1982-X4-X000K
11 [ .
| l l L—color
l e cO Nt AINGE 128
type
=spscification

ta
1-3.78 Liters (1 Gallon )
2-18.9 Liters (5 Galions)
3 - 113.4 Liters (30 Gallons)
4 - 207.6 Liters (55 Gatlilons)

Military custodian Preparing activity
Air Force - 99 ' GSA -FSS

Air Force - 84



