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Marcn 20, 1979
SUPERSEDING

Fed. Spec. L~5-30ub
July 12, 1974

FEDERAL 3PECIFICATION
SHEETING AND TAPE, REFLECTIVE: NONEXPOSED LENS

This specification was approved by the Commissioner, Federal Supply
Service, General Services Administration, for the use of all Federal
agencies.

l., SCOPE AND CLASSIFICATION

1,1 Scope. This specification covers flexible, colored, reflective sheeting and
tape designed to enhance nighttime visibility of signas and objects.

1.2 Classification.

1.2.1 7ITypes. The reflactive material shall be of the following types as specified
(see 6.2):

Type 1 <~ Sheeting, reflective (sheets or rolls).
Type II - Tape, refleczive (rolls).

1.2.2 Reflectivities, colors, classes and durabilities., The reflectivities, colors,
classes and qurabilities shall be as designatec in table VIII, if applicaple, for
each product.

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 specification to the extent
specified herein:

Federal Specification:

PPP-B-636 - Boxes, Shipping, Fiberboard.

Federal Standards:

Fed. Test Method Std. No. 141 - Paint, ""farnish, Laccauer and Related Materials,
Methods of Inspection, Sampling, and Testing.

Fed. Test Method Sté. No. 370 - Instrumental Photometric Measurements of
Petroflective Materials and Retroflective Devices.

(Activities outside the Federal Government may obtain copies of Federal Speci-
fications, Standards, and Handbooks as outlined under General Information in the
Index of Federal Specifications and Standards and at the prices indicated in the
index. The Index, which includes cumulative monthly supplements as issued, is
for sale on a subscription basis by the Superintendent of Documents, U.S. Govern=
ment Printing Office, Washington, DC 20402,

{Singie copies of this specification and other Federal Specifications required
by activities outside the Federal Government for bidding purposes are available
without charge from General Services Administration Business Service Centers in
Boston; New York; Philadelphia; Washington, DC; Atlanta; Chicago; Kansas City, MO;
Fort Worth; Houston; Denver: San Francisco; Los Angeles; and Seattle, WA,

(Pederal Government activities may obtain copies of Federal Specifications,

Standards, and Handbooks and the Index of Federal Specifications and Standards
from established digtribution points in their agencies.)
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Militarv Standard:

MIL=-STD=~105 - Sampling Procedures and Tables for Inspectidon by Attributes.

(Copies of tHilitary Specifications and Standards reqguirec Dy CORLractors .n son-
nection w7ith specii.c procurement Lunctions sSnoOula e 3Intainec Iromn tne procuriny
activity or as airected oy the contracting officer.)

2.2 Other publications. The following documents form a part of this specifi=
cation to the extent spec.fied .erein. Unless a specific issue is identifieu,
the issue in effect on uate of invitation for bids or request for proposa. shail
apply. :

Anerican Scciety for Testinc and !laterials (ASTM) Stancarus:

G 22 - Operating Light=- and wWater-iXposure Apparatus (Larbon-aArc Type) for
Lxposure of Honmetallic Materials.

E 97 - Standard ethod of Test for 45-Deg, 0-Ueg virectional Refliectance of
Opague Specimens by Filter Photomertry,.

D 2794 - Standard ltethod of Test for Resistance of Organic Coatings to tae
Effects of Rapié¢ Leformation (Impact).

(Application for copies should be aduressed to the Auerican Society for Testing
and !Materials, 1916 Race Street, Philadelphia, PA 17123.)

Munsell Book of Color

{Application for copies should be addressed to the Munsell Color Company, 2441
North Calvert Street, Baltimore, :ID 21214.)

National 'lotor Freight Traffic Association., Inc., Agent:

Hational otor Freight Classification.

(Application for copies shouid be addressed to the American Trucking Associa-
tions, Inc., Traffic vepartment, 1616 P Street, N.W., Wasaington, DC 2003s.)

Uniform Classification Committee, Agent:

Uniform Freignt Classificaction.

(Application for copies should be adaressed to tne Uniform Classification Come
mittee, Room llu6, 222 South Riverside Plaza, Chicayo, IL 6U006.)

3. REQUIREMENTS

3.1 Qualification. Sheeting and tape furnisneu under this specification saall be
a product whiCh has Deen testec in accordance with the qualification tests describea
in section 4 of this specification and have been listed on, or approved for listing
on, the applicable Federal Jualified Product List (see 6.4).

3.2 ggalification sambles, The gualification sample submittea by the manufacturer
shall be identilie Oor the purpose Of comparing witn material subsegquently subnitted
for acceptance. Within experimental limits, qualification and acceptance samples

should be identical. Any lot or lots found not to be identical witn the qualified
sample shall be rejected.

3.3 Construction and appearance. The reflective sheeting anc tape shall consist
of a smooth, Llat exterior film with retroreflective elements having & uniform homo-
geneous appearance.

3.4 Materials,

3.4.1 Exterior film. The exterior £ilm shall be a transparent, flexible, smooth-
surfaced weather-resistant material.
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3.4.2 Retroreflective elements. The retroreflective elements, shall be embeuded
or suspended beneatn the exterior film so as to form a nonexposed optical retrorefiec-

tive system.

3.4.3 Backinu. when spec.iied, the bacxing snall be as follows: Yhe packing
for zne classes ., 2, J, s, ana 5> sha.. be as specified, respectively in 3.i.3.1,
3.4.3.2, 3.4.3.3, 3.4.3.4, and 3.4.3.35. The adhesive backing of tne reflective
sheeting and tape shall produce a bond sucn that & 1l inch (2.534 cm) wide strip
shall support a 1-3/4 pound (0.79 kg) weignt for classes i, 2, and 3, and a i pouna
(0.45 kg) weight for class 4 for 5 minutes without the strip peeiing for a distance
of more than 2.0 inches (5.08 cm) wher applied to a smooth aluminum surface and

tested as specified in table VI,

3.4.3.1 Class 1. The adhesive dacking for the class 1 reflective sheeting anc

cape shall have a pressure-sensitive adhesive which requires no neat, solvent,
or other preparation for adhesion to smooth, clean surfaces.

3.4.3.2 Class 2. The adhesive backing for the class 2 reflective sheeting and
tape shall have a tack-free adhesive which shall be activated by applying heat anc
pressure to the material. The temperature necessary to form a durable permanent
bond shall be a minimum of 175°F (80°C). The class 2 material snall be posizionable
under normal shop conditions and at substrate temperatures up to l00°F (J8°C) and
without damage to the material when tested in accordance with table VI. The class
2 material nay be perforated to facilitate removal of air in heat-vacuum laminators,
but the perforations must be of size and {requency such that they do not cause
objectionable blemishes when the sheeting is printed.

3.4.3.3 Class ). The adhesive backing for the class 3 reflective sheeting and
tape shall have a poaitionable pressure-sensitive adhesive which reguires no heat,
solvent, or other preparation for adhesion to smooth, clean surfaces. The class 3
material shall be positionable to standard conditions and l00°F (38°C) without

at sakhla Y
-l Ve

damage to the materiail wnen tested in accordance with tak

3.4.3.4 Class 4., The adhesive backing for the class ¢ reflective sheeting and
tape shall have a Jow temperature pressure-sensitive achesive that permits sheeting
application at temperatures down to =l10°F (=23°C) without the aid of heat, sclvent,
or other preparation for adhesion to smooth, dry, clean surfaces when tested in
accordance with table VI,

3.4.3.5 Class 5. The backing for class 5 reflective sheeting and tape shall be a
aonadhesive back:ng made of a material commercially used for this type of product.

3.4.4 Liner., For classes 1, 2, 3, and 4 material, the adhesive backing of the
reflective gheeting and tape shall be completely covered by a protective liner. The
liner may be marked on the exposed side with manufacturer's identification, applica-
tion instructions, and other information commonly included in the manufacturer's
commercial product. The liner shall be removable from the adhesive backing without
soaking in water or other sclvents., During removal, the liner shall not break or
::;i u‘;g shall not remove the adhesive from the backing when tested as specified in

. »

3.5 Dpaytime color. The daytime color of the sheeting and tape shall be as speci-
fied and gﬁaII Sonform to requirements of table IA or IB (as applicable) when tested
as specified in either 4.4.8.1 or 4.4.8.2.
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TABLE IA. Color specifications iimits and reference
standards (reflectiv.ties 1, 3, and 4)

Chromaticitv Cocrcinates® Reflectance Limit Ref. Sta.
1l pi 3 4 YR

wolor X v ¥ i ~ A X . Min, Max. Munsel Pavers
White .305 ,290 .,3%0 .,342 .321 .361 .276 .308 35.0 === £.3GY 5.77/0.8
Gold L4333 ,390  .47%  .420 .4%2 .450 .410 .420 20.0 30.0 .S85Y 5.38/7.4
Brown 445 ,3%3 .604 ,296 .556 4423 .44% L3186 4.0 9.0 SYR 3/6
Yellow .482 ,4S0 .532 .465 .S505 .494 .475 .485 29.0 45.0 1,25Y 6/12
Orange ,535 .375 .697 .393 .582 .417 .535 ,399 1l8.0 30.0 2.5YP 5.5/14.0
Red .602 317 .664 ,336 .644 ,356 ,57S5 .356 8.0 12.0 B8.2R 3.78/14.0
Dark

red 622 311 .688 31X .659 ,341 .622 .341 5.0 3.0 6.8R 3.56/14.5
Jreen L1300 ,369 ..g80 L2191 155 .360 .107 ,429 3.5 9.0 .65BG 2.84/8.45
2lue L1470 075 L1760 L9091 176 L1310 L1086 113 1.0 4.0 5.8PB l.34/6.8

TABLE IB. Color specification limits and referencce
standards (reflectivity 2)

Chromaticirtv (oordinates* Reilectance Limit Rel, Std,
py < J L ) '
Color X I X v X ¥ 3 Y Min. Max. Munsel Papers

White .303 ,287 .368 .353 .340 .380 .274 .3le 27.0 ee== SPB 7/1

Yellow .498 412 .557 .442 .473% .520 .438 .472 15.0 40.0 1.25Y 6/12
Orange .550 ,360 .630 .370 .S58l ,41%8 .,S516 .394 14.0 30.0 2.5¥R 5.5/14
Red 613 .297 .708 .2%92 .636 .364 ,.558 .352 2.5 11.0 7.5R /12
Green .030 .380 .l66 .346 ,.28B6 ,428 ,201 .776 3.0 8.0 110G 3/8

_Blue +144 .030 .244 .202 ,190 .247 .066 .208 1.0 10.0 5.8PB 1.32/6.8

¥The four pairs of chromaticity coordinates determine the acceptabie ChIomaticity
on the CIE diagram, ‘

3.6 Performance. Sheeting and tape material shall comply with all the require-
ments specilied in this section. -

3.6.1 Flexibilitvy, When testec as specified in table VI, the reflective sheeting
and tape shall show no evidence of cracking, peeling, or delamination,

3.6.2 Solvent resistance. When tested as specified in taple VI, the reflective
sheeting anc tape shall show no evidence of dissolving, puckering, or blistering.

3.6.3 Impact resistance., When tested as specified in table VI, the reflective
sheeting shall show no evidence of cracking or delamination.

3.6.4 Retroreflective photometric performance (RPP). When tested as specified
in table VI, the photometric periormance shail De determined in specific intensity per
unit area (SIA). The SIA values of the reflective sheeting and tape shall be not
less than the values specified in tables II through V for each reflectivity and

color, as applicable. The reflectivity of the sheeting and tape shall be as specified
in table VIII, if applicable, and 6.2.

TABLE II., Specific Intensity per unit Area (SIA): Minimum
Reflectivity 1 Sheeting and Tape

Observation Entrance Darx
Angle® Angle® White Gold Brown Yellow Orange Red red Green Blue
0.2 -4 70.0 50.0 1.0 50.0 25.0 14.5 14.0 5.0 4.0
0.2 +30 30.0 1le6.0 0.3 22.0 7.0 6.0 6.0 3.5 1.7
0.5 -4 30.0 16.0 0.3 25.0 13.5 7.5 7.0 4,5 2.0
0.5 «30 15.0 10.0 0.2 13.0 4.0 3.0 3.0 2.2 0.8
2.0 -4 1.7 1.2 0.02 1.2 0.6 0.3 0.3 0.2 0.1
2.0 +30 1.4 i.0 0.32 1.2 0.8 0.2 0.2 0.14 0.08
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TABLE IIl. Specific Intensity per unit Area (SIA): Minimum
Reflectivity 2 sheetinc anc tase.

Observation Entrance
Angle* Angle* White Yellow Orance Rea sreen Blue
0.2 -4 250.0 170.9 100.0 45.0 45.0 20.0
0.2 +30 250.9 100.0 60.90 2¢.0 28.0 21.0
2.5 -4 95.0 62.0 30.0 15.0 15.9 7.5
0.5 +30 65.0 5.9 25.0 10.0 10.0 5.0
2.0 -4 4.0 3. 1.1 0.7 J.5 V.3
2.0 +30 3.0 1.8 0.5 Jold 9.2 Jeo
TABLE IV. Specific Intensity per unit Area (SI4): Ilinimum
Reflectivitv 3 sheeting anc tauve.
Observaz:.on Entrance
Angle® Ancle® White Gold Yellow prange Red Green g.ue
0.2 -4 50.0 25.0 25.0 13.v 10.0 5.0 4.8
0.2 +30 12.0 7.0 7.9 4.9 3.0 2.0 1.3
0.5 -4 15.0 13.0 10.0 6.2 5.0 3.9 2.0
0.5 +30 6.0 3.0 3.0 2.5 1.0 1.0 C.8
2.0 -4 4.2 3.2 2.2 1.9 pares 1.9 u.%
2.0 +30 2.2 1.0 1.0 0.7 0.6 0.3 -
TABLE V. Specific Intensity per unit Area (SIA): Hinimun
Reflectivity 4 sheeting and tape.
Observation Entrance
Angle?® Angle® Whi ce Yellow Oranye red Green Blue
0.2 -4 250.0 170.0 70.0 35.9 30.0 20.0
0.2 +30 95.0 64.0 26.0 13.3 11.4 7.6
0.5 -4 200.0 136.0 56.0 28.0 24,9 .2
0.5 +30 60,0 40.0 17.0 8.4 7.2 4.8
2.0 -4 8.0 6.0 2.2 1.4 1.0 v.6
2.0 +30 6.0 J.e- 1.0 0.6 0.4 V.2

3.6.4.,1 tWide entrance anqularity. When specified, the SIA values at 50° entrance
shall be 1.0 percent of the specicied minimum values at 0.2° observation and =-4°
entrance angles for all reflectivities (see 6.2).

3.6,5 Accelerated weathering. When tested as specified in table VI, for the nunber
of hours (durability) specitiec in table VIII, the reflective sheeting ana tape snall:

(a) Show "good" colorfastness or better.

(b) Show no evidence of cracking, scaling, pitting, blistering, edge liftiny
or curling or more than 1/32 inch (0.08 cm) shrinkage O expansion.

{c) Retain not less than 50 percent of the SIA values specified in tables
11, IV, and V for reflectivities 1, 3, and 4 respectively; not less than
80 percent of the SIA value specified in table III for reflectivity 2.

(d) Vot be removable from the aluminum panels without damage.

3.6,5.1 Rainfall. After accelerated weatheriny as specified in 3.6.5, the
SIA value of the reflective sheeting, when subjected to the rainfall test, shall not
be rzduced by more than 10 percent of the dry measured SIA values of the weathered
sample,

3.6.6 Resistance to heat, cold, and humidity. When tested as specified in
table VI, the refiective materia. ShalLl not crack, peel, chip, or delaminate from the

test panel.
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3.6.7 Shrinkace. \ihen tested as specified in table VI, the reflective material
shall not SRrink more than 1/32 inch (0.08 em) in 10 minutes nor more than 1/ inca
(0.32 em) in 24 hours.

3.6.8 Fungus cesistance. After inoculation with the tes: Organism, ASperci..us
niger, and incubation for 14 days, the reflective sheeting and tape shalI'%EE:'ES"
Tungus growth., After completion of the incubation and after being wiped clean, the
reflective sheeting and tape shall retain the full SIA values as specified in tables

IT1 through V. The sheeting and tape shall not be removable from the aluminuri panels
without damage,

3.6.9 Specular gloss. when tested as specified in table VI, the reflective
sheeting anc tape sha.il nave a specular-gloss ceading of not less tnan 40.

3.7 Form, design, and dimensions.

3.7.1 Sheets. When the reflective material is in sheet form, the design ana
dimensions shall be as specifieé¢ (see 6.2), within a tolerance of + 1/8 inch (0.32 au).
Sheeting shall be of any width over 6 inches (15.2 cm). The corners of the sneets
shall be square (90°) to a tolerance of + 0.15°,

3.7.2 Rolls. When furnished in rolls, the reflective material sihall be evenly
and tightly wound on a core of sufficient rigidity to prevent distorzion of the roll.
The length and width of the rolls shall not be less than specified (see 6.2). Tapes
shall be in widths up to and including 6 inches, plus or minus 1/16 inch {(l15.2 cm,
plus or minus 0.16 cm). Rolls of reflectivity 1, 2 and 4 materials shall contain
not more than an average of four pieces and no roll shall contain more than five
pieces per 50 yards (45.72 m) length. Rolls of reflectivity 3 material shall contain
not more than an average of gix pieces per 50 yards (45.72 m) length, anc no roll
ahall contain more than seven pieces per 50 yvards (45.72 m) length.

3.7.3 Thickness. The thickness of the reflective material (excluding class 5
material) without the protective liner shall be rot more than 0.012 inch (0.03 em)
for reflectivities 1, 2, and 3 and 0.025 inch (0.06 cm) for reflectivity 4.

3.8 Instructions. Instructions defining a step-by=-step procedure for applica=-
tion of the reflective gheeting and tape shall be furnished by the supplier and shall
be included with each package of reflective material. Any restrictions on the appli-
cation procedure Or any precautions to be exercised regarding surface preparation and
application temperature shall pbe included in the instructions.

3.9 workmanship. The reflective sheeting anc tape shall be free of ragged eages,
cracks, pits, or dirt. The occurrence of defects shall not exceed the specified
quality levels in sectior 4, Splices shall be strong enough to witnstand normal
handling and be of the lap type except for class 2 sheeting in which the butt type
splice shall be regquirecd. The reflective sheeting shall be flat and smooth ana free
of fluted edges, puckers, wrinkles, or creases.

3.10 Processability. The reflective sheeting shall be compatible with applicable
normal hafdling practices. Sheets shall be flat. Sheets cut from rolls shall not
show excessive edge curl which would hinder printing or application to blanks.

Normal variations in humidity shall not engender excessive curl.

The reflective material must be capable 0f being printed by the conventional s8ilk
screen process method with process pastes furnished by the sheeting manufacturer or
recommended independent manufacturers,

4. QUALITY ASSURAINICE PROVISIONS

4.1 Respongibility for inspection, Unless otherwise specified in the contract
or purchase crder, tne contractor is responsible for the performance of all inspec-
tion requirements as specified herein,
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4.2 Qualification.

4.2.1 nQualificzation tests and inspections. ANualifjcation tests and inspectaions
SRAL. SONSiST JI d.: 5€5L5 ane -nSpections specified in 4.3 ana 4.4,

4.2.2 Qualification sampie. The sampling procedure shall be as specifiea in

4.3.4, ueilizing one sample unit for qualification testing.

4.2.3 Failure to gualifv. Sheeting and tape failing to comply with any of the
performance requirements anc tests specilied in 4¢.3.4 shall fail to qualify.

4,3 Qualitv conformance inspection. Sampling for inspeczion shall be performed
in accozdance wWith “.lL-5:10-.J:, except where otherwise indicatec hereinafter.

4.3.1 Component and material inspecticn. In accordance with 4.l above, compo-
nents and materials shall be tesced in accordance with all the requirements of
referenced specifications, drawings, and standards unless otherwise excluded, amended,
modified, or qualified in this specifjication or applicable purchase documents.

4,3.2 Insvection of the end item,

4.3.2.1 Visual examination of the end item. The reflective material shall be
examined for the defects ..sted below. :he 1ot size for purposes of sampling shall
be expressed in uniecs of 1 yard (0.9]1 meter) each or One sheet each, as applicable,
An approximately equal number of units shall be examined from each roll or bundle
of sheets. The inspection level (sample size) shall be I and the acceptable quality
level (AQL) shall be 1.5 percent defective, The defects found shall be counted
regardless of their proximity to each other. In rolls, a continuous defect shall be
counted as one defect for each sample unit or fraction thereof in wnich it occurs.

PRamine Defece
[ — "~ ————
Adhesive backing Backing not completely and evenly covered with adhesive.
Liner : Missing. )
Does not completely cover back of sheeting or tape.
Color ' Not color specified.
Design and form Not type spec:fied.
Sheets not cu: as specified (type I).
Sheet not one piece {(type I).
Appearance Surface of exterior film not smooth.
Any tear, cut, hole, crack, blister, dirt, crease, scales,
or pits.

Any edge ragged, nicked, crushed, or uneven.

Sticky edges.

Any solid lump. 1/

Any spot, stain, Or streak more than 1 inch (2.54 cm)
in its longest dimension. l/

Exceasive curl, edge ripple, or delamination from the
adhasive backing.

Not uniform and homogenous.

Reflective elements Not embedded or suspended beneath the film.

1/ Clearly visible at normal inspection distance (approximately 3 feet) (51.4 com).

4.3.2.2 Examination for defects in put-up of rolls., The sample unit shall be
one roll. The 1ot shall De expressed in units Of one roll. The inspection level

shall be S=3 and the acceptable quality level (AQL) shall be 6.5 percent defective.
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Exiamine vefect
Assembly of reli £nd of roll not: secured.

ot wound evenly and tightliy.
Core missing, .oose, distortzed, or broxkern.
4ot tigntly wounc on a core.

Unwindinc of reoll Wher unwinding, material sticks togetiler, causinu tearinc
{examine both s:des) or injury to any surface. :
Average of more than four pieces per 50 yaras (45.72
meters! of material in roll (reflectivity 1, 2 and &
materiall.,
‘lore %har five vieces (refleczivity 1, 2, and 4 mater:al) or
more than seven pieces (reflectavity 3 mater.al) in any
30=varé 145.72 meter) length of material :n the roll.,

Splices . liot strong enough to withstand normal handling.
vot of the lap type except f£or class 2 saeeting.
lass 2 sheeting not of the butt type.

4.3.,2.3 Dimensicnal examination cf the enc _tem. The end item snall De examinec
for defects in dimensions (See 3.7). The sample unit for this examination shall be one
sheet for type I and one roll for types I and II when applicable. Any dimensions,
except for length of rolls, which i1s more or less than that specifiec shall be
classified as a defect. The lot shall be expressed in units of one roll or sheet.
The inspection level shall be 5-2 and the acceptable quality level (AQL) shalil pe
4.0 defects per 100 units.

4.3.2.3.1 ZLength of incividual rolls. During the visual examination in 4.3.2.1,
each roll in the sampie shai. oe examined for lengti. Any lengtn founc to be more
or less than that specified by more than 5 yards (4.37 meters) shall be classifiec
as a defect. The lot shall be unacceptable if two or more roll length defects occur.

4.3,2,3.2 Average lenuth of rolls. The lot shall be unacceptable if the average
length of the roils i1n the sampie 1s iess than that specified (see 6.2].

4,3.3 Examinat:on of preparation. for deliverv. An examination shail be made
to determihe that the packaginc, packing, and marking comply with the requirements
of sectzion 5. The sample unit shali be one shipping container. Samp.ing shail De
in accordance with 4IL-STD=-105, The inspection level shail be $-2 with an AQL ol 4.0
percent defective.

4.3.4 Testinc. Each lot of the end item shall be tested for the characteristics
footnoted in tap.e VI (see 3.4.3, 3.4.4, 3.6.1, 3.6.4, and 3.5). The gqualification
sample shall be tested for all of the characteristics listed in table VI. When sampling
for test purposes, the 1ot size shall be expressed in units of 1 square yard anc
the sample size (number of sample units) shall be as specified in table VII. Tne
sample unit shall be 1 square yard or square meter of reflective material. 1In
the event that the sheets ordered are not of the minimum dimensions reyuirec for
testing, the manufacturer snall furnish, from the same manufacturing lots and
materials, 1 square yard of the material with the minimum width of 12 inches (30.5 cm)
for performing tests. The lot shall be unacceptable if one or more units fail o
mneet the requirements specified. The number of determinations per sample unit, as

_well as the reporting of test results, shall be as required by the referenced test

method as otherwise indicated in table VI, All test reports shall contain the
individual values utilized in expressing the final result.
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TABLL VI, Instructions for testing

Specitication
reference Number Resulte reported as
Require-  Test determinations  Pass  NumMeL.caLiy
Characteristic nent Method per/sample unit or fail tc aearest
Adhesion, initial, 1/ 3.4.3 4.4.4 2 X
Positionanilicy .
(classes 2 and 3) 3.4.3.2 4.4.3 1 X
and
3.4.3.3
Adhesion, cold
temperature (class 4) 3.4.2.4 4.4.4.1 2 X
Removability of linerl/J3.4.4 4.4.4 2 X
Flexibility 1/ 3.6.1 4.4.5 1 X
Solvent resistance 3.6,2 4.4.6 1 each solvent X
Impact resistance 3.6.,13 4.4.13 1 X
RPP L/ 3,6.4 4.4,7 Ave. of 3 readings 0.1
color 1/ 3.5 4.4.8 ) 0.001
Resistance to accele-
rated weathering 3.6.5 4.4.9
RPP 3,6.5 4.4,9.3 Ave. of 3 0.1
RPP during rainfall 3.6.5.1 4.4.9.4 Ave. of 1 0.1
Shrinkage or 3.6.5 4.4.9.2 1 1/64 an.
expansion (.04 em}
Colorfastness 3.6.5 4.4.9.1 1 X
Adhesion 3.6.5 4.4.9.5 b 1/32 1n.
(.08 cm)
Resistance to heatz,
cold and humidity 1.6.6 4.4,10
Resistance to heat 3.6.6 4.4.20.1 1 b 4
Rgsiszsancs o cold 1.6.8 4.4_10.2 1 X
Resistance to
humidity 3.6.6 4.4.10.3 1 X
Shrinkage 3.6.7 4.4.11 - 1 1/64 in.
(.04 com)
Fungus resistance l.6.8 4.4.12 3 X
Specular gloss 3.6.9 4.4.14 1 X
i/ Characteristic shall be testea for acceptance of end item,
TABLE VII. Lot and sample sizes
Lot size Sampie slze
{square yards or square meters) (square yards Or sguare meters)
800 or less 2
801 up to and including 22,000 3
22,001 or more 5

4,4 Test methods.

4.4.1 Test conditions. Unless otherwise apecified herein, all appliec and
unapplied test sampies ancd specimens shall be conditioned at the standard condition
specified in FED=STD-14l for 24 hours prior to testing.

4,4.2 Test panels. Unless otherwise specified herein, when tests are to be
performed using test panels, the specimens Of reflective material shall be applied
to smooth 0,020 in (0.051 om) min, thick aluminum panels cut from aluminum sheets.
The aluminum shall be degreasecd and lightly acidé etched before the specimens are
applied. The specimens shall be applied to the panels in accordance with the
furnished instructions.



L=-5-300C

4.4.3 Positionability. Prepare three test samples 2" x 5" (5,1 x 12.7 en).
Precondition reflective sheeting samples, test panels, and a test weight maintained
at 38°C (100°F) in an oven. The test weight shall have a 1 square inch (6.5 sg cm)
circular flat base and shall weigh 400 grams, The samples shall have one enc creased
back 0 form a =ab. After 1 nour Jf preconditioning, Iemove tie achesive iiner anc
piace the sample in contact with tne test substrate, adhesive side Jdown; then gentiy
place the test weight on the center of the f{lat portion of the rellective Specimen
and leave it in place for 30 seconds. Remove the test weight by lifting vertically
without tipping or sliding. Then immediately attempt toc remove the reflective film

manually. Any damage to the reflective f£ilm or removal ©f adhesive constitutes
failure.

4.4.4 Adhesion test. Subject two 2= by 6-inch (5.1= by 15.2-cm) pieces of the
reflective materiayl to a temperature of 160°F (71°C) and a pressure orf 2.5 pounas
per square inch (,176 kg/sg em) for 4 hours. Bring the materials to equilibrium
at standard conditions anc cut one l- by é-incn (2.54- py 15.2-cm) adhesion specien
from each piece and remove the liner by hand without the use cof water or other
solvents. Duvring removal of the liner, it shall be noted whether any liner breaks
or tears or removes any adhesive from the backing. Apply &4 inches (10.1 cm) of
one and Of each specimen to a test panel, Condition as specified in 4.4.1. Suspenc
the panels in a horizontal position with the specimen facing downward., Attach a
l=3/4 pound (0.79 kg) weight (classes 1, 2, and 3) or a 1 pound (0.45 kg) weignt
(class 4) to the free end of each specimen and allow it to hang free at an angle of
90° to the panel surface for 5 minutes, At the end of the 5 minute period, Check the
distance of peeling. Failure of any one specimen shall constitute failure of the
test. In addition, the class 4 reflecting sheeting and tape shall be tested for
low temperature adhesion in accorsance with 4.4.4.1.

4,4.4,1 Low temperature adhesion (class 4). The test specimen shall be 3 inches
by 6 inches T7.% By 15.¢ Cm.!. One specimen along witn & 4 by 8 inch (10.1 by 20.3 em)
etched aluminum test panel shall be conditioned at =l0°F (-23°C) for 1 hour and tne
test performad as follows:

Apply the specimen to the panel, making sure the panel is dry, and condition for 30

miputes at «10°F (~23°C), Without the aid of a tocl, the reflective material shall
not be removable from the panel without damage,

4.4.5 Flexibility at standard condi ions. The reflective material, with the
liper removed ana concitioned Zor 24 hours at 72°F (23°C) and 50 percent relative
humidity, shall be sufficiently flexible to show no cracking when slowly bent, in
one second's time, around a 1/8 inch (3.2 mm) mandrel with adhesive contacting the
mandrel. Test samples shall be 2=3/4 inch (7.0 om) by 1l inches {(27.% em). Any
evidence of cracking, peeling, or delamination shall constitute failure. NOTE: For
ease of testing, spread talcum powder on adhesive to prevent sticking to the mandrel.

4.4.6 Solvent resistance. Determine the resistance o the reflective material
to the solVents specilied herein by immersing one test specimen in a glass exposure
container, for each solvent separately, at room temperature. Specimens, each 1l oy 6

inches (2.54 by 15.2 cm), shall be applied to test panels. Scolvents and immersion
time shall be as follows:

Solvents? Immersion time
Kercsens and turpentine 10 minutes
Toluol, xylol, and methyl alcohocl 1l minute

"WARNING: These sclvents are flammable and toxic.
Avoid inhalation and prolonged skin contact.
Do not expose to open flame oOr sparks.

At the end of the immersion period, remove the test panels from the exposure con-
tainers and allow to dry before examininc for evidence of puckering, blistering,

or dissolving of the exterior £ilm and adhesive, Failure ¢f any solvent shall pe
caugse for rejection of the lot.

10
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4.4.7 Retroflective photometric performance (RPP). The photometric performance
shall be determinec in accotdance witn receral rest Wethod Stanaard 370.
{2) The shotometsic performance sha.l be detrermined in specifiz intensity

per unit area (SIA).

Calculations for the SIA periormance values shall be determined using the
following Jormusa:

SIA = X R) (D)2
R,

where

Ry = The reading of the photoreceptor wniie measuriny the iliuminance
at the observation position.

R, = The reading of the photoreceptor while measuring the normal
iiluminance at the face of the retroreflective sample.

D' = Distance between the center of the photoreceptor's entrance
aperzure and the reference csnter.

A = Surface area of the sample.
K = Photoreceptor's color correcticn factor,

{b) English units shall be used in specifying the photometric performance of
the test samples. :

The units are in candelas per foot candle per square foot.

(¢} The photometric performance values of the test samples shall De uin
accordance with the values in tables II, III, IV, and V.

(d) The observation angles shall be 0.2°%, 0.5°, and 2.0°.
{(e) The entrance ancgles shall be =4° and 330° (50° when specified, see 6.2).

(£) ™e Zatum mark's orientation angle shall Dbe random except as recuired
and shall be so specified.

{(g) The presentation angle shall be 0°,

(h) The test distance (D') shall be 50 feet except tnat 100 ft. may be used for
the 0.2* and 0.5* observat:on angle measurements.

(i) The maximum effective area of the test sample shall be 1 square foot. The
maximum dimension of the test sample shall be not greacter than 1.5 times
the minimum dimension,

{j) The photoreceptor's maximum angular aperture shall be 10 minutes of arc.

(k) The light projectcrfs maximum angular aperture shall be 10 minutes of arc.

{1) The reference center of the test sample shall be the geometric center.

(m) The reference axis of the test sample shall be defined if it is not
perpendicular to the surface cof the sheeting.

4.4.8 Color. Conformance to color requirements shall be determined by instru-
mental method of 4.4.8.1 or, when specified, by alternate instrumental method of
4.4,8,2.

11
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4.4.8.1 Instrumental method. JDetermine the color ¢f the reflective material
in accordance witi ASTA E=Y/. (Geometric characteristics must be confinec to
illumination incident within 10 deg. of, and centered about, a direction of 45 dey.
from the perpendicular to the %est surface, "zewxng is within 15 ageg., of, anc
cencered apout, the perpendicular o the test surface. Conditions of ..lum-"at on
and observation must not be interchanged). The standards Ior calibrating the
test apparatus shall be the lunsell Papers designated in table I. They must be
recently calibratec on a spectrophotometer, The test instrument snall be one of
the following:

~

L. Gardner Multipurpose Reflectoueter or llodel XLI0 and XL23 Coleor anu Celor
Difference lleter.

. Gardner Models aCeza or XL30 Color vifference Heter,

. Neeco odel V Colormaster

. .Hunterlao uv25 Color Difference ileter.

[ DN N

4.4.8.2 Alternate instrumental method., When specified, color shall be tested
in conformance with requirements anc instrumental test methou of contract.

4.4.9 DResistance to accelerateg weatherinc, The reflective material shall pe
tested for color Zastness, retroreliective pnotometric performance, shrinikage,
and adhesion after exposure in accordance with ASTM G=23, type E or Es with numidifier
off, for the hours specifiec in table VIII. The material shall be applied to
threc test panels 2-1/2 to J incnes wide by at least 6 inches long, trimmed flusn
to the edges of the panel, and placed in the weatherometer with the reflective
material facing the light source, After exposure, the panels snall be washed in a
5 percent HCl solution for 45 seconus, rinsed thoroughly with water, blotted with
a soft clean cloth, brought to eyuilibrium at standard conditions and tested as
specified in 4.4.9.1, 4.4.9.2, 4§.4.9.3, 4,4.%.4, anu 4.4,9.5., Prior to testinyg,
the specimens shall be visually exawined for evidence of cracking, sealing, pitting,
or blistering.

4.4.9.1 Colorfastness. Une snecimen, exposed and preparec as specified in
4.4.9, shall ve wet oOut with a mi.d detergent and water Soiution anu comparec witn
a suidlarly treated unexposeu specimen under natural (Loreh sky) daviight or
artificial daylignt naving a color :enperature of 7500° Kelvin. The colorfastness
shall be evaluated as fcllows:

Excellent - lo yercep:;hle change irn color.
Sooc - Perceptible but no appreciasle caanye in Solor.
Fair ~ Appreciatle cnange in color.

Appreciabie change in color means a change that 1s inmediately noticeable in con-
paring the exposed specinen with the original comparison specinen., If closers inspec-
tion or a change ¢f angle of light is required to make apparent a sliyht change in
color, the change is not appreciable.

4.4.9.2 Shrinkage or expangion. Shrinkage or expansion shall be determined
by measuring the distance between the edge of the reflective material anu its
closest edge of the panel. One specimen shall be measured on all four edges ana any

edge which exhihits shrinkage or overlap of more than 1/32 inch (0.0 em) shall
constitute failure with respect to shrinkaye Or expansion.

6.4.9.,3 Retroreflective photometric performance after acceleratec weathering.
Each specimen exposec and prepared as specified 1n %.4.7, snall be testeu 20I .
photometric performance as specified in 4.4.7 except that measurements shall be made
only at angles of 0,2° observation and minus 4* and plus 30° entrance. One deter-
mination gshall be made on each specimen and the reflective intensity shall be the
average of the determinations.

12
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4,4.9,.4 Retroreflective photometric performance {RPP) during rainfall. After the
test in 4.4.9.3, the photometric performance Quring fainfall shall be Getermined as

follows using the water nozzle and test setup shown in figure 1.

Place the specimens in a upright position 6 inches (15,2 cm) below anu ¢
inches (10.1 cm) in front of the nozzie as snown in faigure i.

Apply sufficient water pressure so that the upper surface of the spray
envelope strikes the top ©of the specimen.

With water falling on the specimen, measure the SIA values at angles of 0.2°
observation and minus 4° entrance only, as specified in ¢.4.7, except that
the measurement shall be made on sach specimen and the RPP during rainfall
shall be the average of tne three determinations.

4.4.9.5 Adhesion after accelerated weathering. One specimen shall be tested
for adhesion alter acceleratec weathering as !aI%ows.

With a test spatula, evenly strike the film with short sharp jabs., Sheeting
and adhesive removal of more than 3/16 inch (.48 cm) by a single jab shall con-
stitute failure., The blade of the testing spatula shall be l~-l/2 inch (3.8 cm)
long and 9/16 inch (1.4 cm) wide at the sguare end and sharpened at a 30° angle.
Hold the test spatula at a 45° angle to the test panel with the beveled edge aown
supporting the blade with index finger.

4.4.10 Resistance tc heat, c¢old, and humidity. Resistance to heat, cold, and
humidity shall be determined by the procedures in 4.4.10.1, 4.4.10.2, and 4.4.10.3.
Three specimens shall be applied to aluminum test panels and one applied specimen
shall be subjected to each of the conditions. The length of the test specimen shall
be 6 inches (15.2 em) and the width shall be the full width of the tape up to 3
inches (7.6 cm) wide. Material over 3 inches (7.6 cm) in width shall cut to 3
inchss (7.6 om). After sach test, the specimen shall be examined for any evidence
of cracking, peeling, chipping, or delamination from the test panel.

4.4.10.1 Resistance to heat. One of the specimens specified in 4.4.10 shall
be exposed in"an oven at 1607 * 5°F (71® + 3°C) for 24 hours, conditioned at standard

conditions for 2 hours, and then examined as specified in ¢.4.10.

4.4,10.2 Resistance to cold. One of the specimens specified in 4.4.10 shall
be exposed to an air temperature of -70° + 5°F (-57° + 3°C) for 72 hours, conditioned
at standard conditions for 2 hours, and then examined as specified in 4.4.10.

4.4,10.3 Resistance to humidity. One of the specimens specified in 4.4.10
shall be subjected to L100 percent relative humidity at a temperature of 75°=50°F
(23°-27°C) in accordance with method 6201 of FED-STD-141 for 24 hours. The panel
shall be removed from the humidity chamber, conditioned at standard conditions

for 24 hours, and then be examined as specified in 4.4.10.

4.4,11 shrinkage. The specimen shall be a 9 by 9~inch {22.9 by 22.9-cm) piece
of the reflective material at standard conditions. The liner shall be removed and
the specimen shall be placed on a flat surface with the adhesive side yp. Ten
minutes after liner removal, and again after 24 hours, the dimensions of the specimen
shall be measured to determine the amcunt of shrinkage.

4.4.12 Fungus resistance, Determine the fungus resistance of the reflective
material by the following method.

4.4.12.1 Test organiam. The test organism used in this test shall be Ang:;illna
niger, ATCC NO. 6275, QM3¢4, or QM4S8 (see 6.3). Cultures of this organism sha be
carefully maintained on a potato-dextrose agar medium and promptly renewed if there
is evidence of contaminaticn. The stock cultures may be kept for not more than 4
months in a refrigerator at a temperature frow 3° to 10°C (37.4° to 40°F). Sub-
cultures incubated at 28°* to 30°C (82.4° to 8§6°F) for 10 to 14 days shall be used in

preparing the incculum.

13
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4.4.12.2 Culture mecdium. The culture medium shall have the following compositien:

NaNO, - 3,0 grams
Xy HPC, - %.0 grams
MgSO, 7H,0 - 0.5 gram
KCl - 0,25 gram
Agar - 15.0 grams

Distilled water to make 1,000 ml.

The pH shall be 5.5 to 6.5; if ctherwise, adjust to tha: range with HC1l or NaOK.
After mixing, the ingredients shall be sterilized by autoclaving for 15 minutes
at 15 psi (121°C). Under sterile conditions, the medium shall be poured into 8ix
150 by 20 mm petri dishes, about 65 ml per dish, and allowed to harden.

4.4.12.3 1Inoculum. Add about 10 ml of sterile, distilled water containing
about 0.005 percent of a nontoxiC wetting agent to a subculture (10 to 14 days
old) of the test organism in a ripe, fruiring condition. The spores shall be
forced intc suspension with a sterile camel's hair brush (or other suitable means)
and diluted to 100 ml with sterile, distilled water.

4.4..2.4 Preparation of specimens. Cut three 3 by J-inch (7.6 x 7.6=-cm) speca-
mens from the sample and apply to test panels with the reflective surface up. Com-
pletely immerse the test specimens in a leaching tank of continucusly flowing water
for 24 hours and then remove and dry. The leaching tank shall be large enocugh to
hold an amount of water weighing not less than 50 times the weight of the specimens.
ohe water antering the tank shall not fall directly on the specimens ancé shall flow
at a rate of 5 to 10 liters per hour. The pH of the water 8hali be in the range of
6.0 to 8.0,

4.4.12.5 1Inoculation. Under aseptic conditions, dip each specimen in 70 percent
ethanol for a few seconds, rinse in distilled water, anc place firmly on the surface
of the solidified agar medium contained in the petri disies. Place specimens
with the reflective surface facing up, Oone specimen to each dish. With & sterile

pipette, distribute 1.0 to 1.5 mli of inoculuwm over the surface of each specimen
and the surrounding medium.

4.4.12.6 Incubation period. The period of incubation shall be 14 days at a
temperature of 29° to T2°C (B4.2° to 89.6°F) and ¥5 to 90 percent relative humicity.

4.4.12.7 control. Test three control specimens of untreated, porous=grade
filter paper with tne specimens of-the reflective material to check the viabilaity
of the inoculum. At the end of the incubation period, the controls should be
covered with fungus growth.

4.4.12.8 Test results. Upon completion of the incubation period, examine the
specimens visUally for fungus growth. Wipe the specimens with a soft cioth wet
with a 70 percent ethancl sclution. Condition the specimens at standard conditions
for 48 hours. Test the specimens in accordance with 4.4.7, and when finished.
attempt to remove specimen from the test panel.

4.4.13 lImpact resistance. aApply the sheeting to a standard aluminum panel
3 inches by ¢ inches (7.6 by 15.2 em) in length. Utiliziny the test instrument
and procedures described in ASTM D=2744, subject the specimen to l0 inch-pounds
(11.5 com kg) of forward impact (the panel is struck on the Sheeting side).

4.4.14 Gloss. Conduct the gloss test as specified in method 6103 of FED-STD-141,
using specimens of the test material applied to plane giass or metal Or to other
suitable plane surface.
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S. PREPARATION FOR DELIVERY
5.1 Packaging. Packaging shall be level A or commercial, as specified (see 6.2).

S.l.1 level A.

S.1,1,1 Sheets. Sheets of one description only, in the guantities specified
{see 6.2), wizh .nstructions (see 3.8), shall be packaged in a snug-fitting foldiny
or metal stayed paperboard box or in a fiberboard box conforming to PPP-3-536,
class domestic, style optional. The boxes shall be closea anc securec to Jrevent

accidental opening.

§.1.1.2 Rolls. Each roll of sheeting or tape of one descrintion only, with
instructions” |see 5.3), shall te packaged in a zlose-fitting zox ~onforminc to
PPP=DR=§36. The »oxes sha.. >e closed .n accordance with the appendix %O PPPes=£36.
Rolls 1 inch or less in width shall be packaged in 4 paperboard oox., <The oox snell
be secursly closed to prevent accidental opening.

5.1.2 Commercial., Sheets and rolls of reflective material, as specified 1n the
contract 6r order, shall be packaged in accordance with normal commercial practice.
The complete package shall be designed to protect the item against damage during
shipment, handling and storage.

5.2 Packing. Packing shall be level A or commercial, as specified (see 6.2).

5.2.1 Lavel A. Sheets or rolls of reflective material of like description,
packaged as specified in S.1.l, shall be packed in quantities as specifiec in the
contract or order in a close-fitting box conforming to PPP~B~636, class weather
resistant, style optional. Closure and waterproof sealing of the boxes shall be in
accordance with the appendix to PPP-B~636. Alternatively, cleated plywood, wire
bound or nailed wood boxes shall be acceptable shipping containers when linec with
4 waterproof barrier material. The edges of the barrier material shall be sealec

with vatsrproof tape or adhesive.

5.2.2 Commercial. Sheets and rolls of reflective material, packaged as specified
in 5.1.2, shall De packed in fiberboard boxes that will assure acceptance by cowmon
carrier and provide product protection against loss and damage during multiple
shipments, handling and storage. The shipping container shall be in compliance with
the National Motor Freight Classification and Uniform Freight Classificat.on.

5.3 M&:king. Marking shall de as specified in the contrac: Or order 'see o.l).
6. NOTES

6.1 Inteanded use. The reflective sheeting and tape are intended for use in
reflectorizihg Surcaces such as signs, markers, and vehicles to assure their visi-
bility at night under normal as well as under blackout conditions, when exposec to
4 source of light, and whether dry or totally wet by rain.

6.1.1 Application. The reflective sheeting and tape are intended for appli-
cation directly to smooth, clean, nonporous, painted or unpainted corrosion and
weather-resiscant surfaces. Also, by selected options, including class 5 bacrking,
applications can be made to corrugated or riveted surfaces, fabrics and flexible
plastic surfaces. Application must be in accordance with the reflective material
manufacturer instructions,

6.1.2 Classes of adhegsive backing.

6.1.2.1 Class 1. This is a pressure-sensitive adhesive of the agressive tack
type. It is designed to be a permanent type and used for general purposes., Under
some cCircumstances, it is subject to premature contact and attendant difficulties
during application. These difficulties may be countered by various ways, such as
appropriate scoring of the liner, technigque of placament, wet method of application
(dilute detergent), and other methods that may be furnished by suppliers.
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6.1.2.2 Class 2. This is intendec for mounting by a heat-vacuum process, €.5.,
as in volume manusacture of signs and markers,

6.1.2.3 <¢ciass 3. This mater:al .s intenceu Ior use in lieu ¢f class i, wnen
desired, £3 pressure=sensitive 2chesive s of a type wnich confers a degree of
positionability to the material during 1t5 apglication and prior to tinal’attaca-
ment. The need for this class material 1s yenerally governed by the user's experience
and consideration of various Jactors, e.49., Size and saape ©f the sign or marker,
temperature during applications, skill oI worker.

6.1.2.4 Class 4. This aahes:ve is intended for use where apglication of the
material must be made a: lower temperatures, as designated for this class, at wnica
class i1.will not adhere.

6.2 Ordering data. Purchasers should select the preferrea options permitted
herein, and ;nc?uae the following information in procurement documents:

(a) Title, number, and date of this specification.
(b} Type and ciass required (see ..2 and table VIII, if applicabile).
(¢) Color recuirel [see table VIII, if applicable!.

{1) Applicable color test method and coordinate limits (see 3.5).

(d) Appropriate reflectivity (see table VIII, if applicable).

{(e) Durability as applicable (see table VIII).

(£) Wide entrance angularity, if reguired (see 3.6.4.1}).

{g) Design and dimensions of sheets (see 3.7.1).

(k) Width and length of rolls (see 3,7,2}.

(i) Selection of applicable levels cf packaging and packing (see 5.1 and 5.2).

NOTE: Selection of the material to be procured from among the various optiens 1n
this specification, can best be made in & given 2pplication by a highway Or otner
angineer experienced in the use of retroreflective mater:als.

6.3 Fungus test organism. The organism used in the fungus resistance test
{see 4.4.127 May pe obtained upon request from the American Type Culture Collection
(ATCC), 12301 Parklawn Drive, Rockville, D 22852:; or NLABS Culture Collection ol
Fungi (QM), Department of Botany, University of Hassaciiusetts, Amherst, 4n 01002,

6.4 The attention of suppliiers ang procuring activities 15 called to the reguire-
ments for gualification as provided in section 3 of this specification GUA Reg.
1-I1-201.03 which provides that soiicsitations for bids by advertising saall centaun,
in substance, the focllowing statement: 1In the procurement of products reguirang
qualification, bids secured through formal advertising will be considereg only for
such products as have, prior to the bid opening date, been tested and approved for
inclusion in the gualified products list whether or not such products have actually
been s0 listed by that date. Manufacturers are urged to communicate witi the
Chemical Technology Division, Federal Supply Service, General Services Administra-
tion, Washington, DC, 20406, and arrange to have the product they propose to offer
tested for qualification. (Time may not permit qualification for eligibility
under this invitation, but products which gqualify would be eligible under future
invitations.}
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6.5 The reguirements in sections 3 through 5 anc notes on ordering &data in

section 6 of this specification are applicable to table VIII. Each product number

represents a product which may be qualifiec. Table VIII does not include all

available products possible frem the combinations covered by tihis speciiication.

TABLE VIII. Product requirerents

Product number Rellectaivaity c0.i0T $aCKLNAS Durapil.ity irs)
1 b3 White Class 1 1,004
2 1 Gola Class 1 i, 000
3 1 Erown Ciass 1 1,000
4 1 Yellow Class 1 1,00u
5 1 Orange Class 1 1,000
3 1 Rec Ciass 1 <, 20U
7 1 Dark Red lass 1 pRelofY
8 1 Green Class 1 1,00u
9 1 Blue Clasgs 1 1,00v
10 i White Class 3 1,000
1l 1 Yellow Class 3 L,000
12 1 Dark Red Class 3 2.0uU0
a3 1l Whaite Class 4 1,000
14 1 Yellow Class 4 1,0uy
15 1 Red Class 4 1,000
16 1 White Class 2 1,000
17 1 Gold Class 2 1,000
18 1 Brown Class 2 1,00u
19 1 Yellow Class 2 1,000
20 1 Orange Class 2 1,0C0
21 1 Red Class 2 1,000
22 1 Dark Red Class 2 1,000
23 1 GCreen Class 2 1,000
24 1 Bliue Class 2 1,000
25 2 wiite Zlass 1 2,200
26 2 Yellow Class 1 2,200
27 2 Orange Class 1 50v
28 2 Red Class 1 2,200
29 2 Green Class 1 2,400
30 2 Blue Class 1 2,200
3l 4 White Class 1 250
32 4 Yellow Zlass 1 250
33 4 Orange Class 1 250
34 4 Red lass 1 250
35 4 White Class S 250
36 4 Yellow class S 230
37 4 Orange Class 5 250
38 4 Red Class 5 2590
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FIGURE 1. Test set up for rainfall test
(source and photorcceptor in worizontal plane)
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