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1. SCOPE

1.1 General. This specification describes the requirements for fabrication of lighted and unlighted
ionomer foam buoys. The buoys will be used as aids to navigation in the navigable waters of the United
States.

1.2 Buoy dasdfication The buoys covered by this specification are classfied as elther lighted or
unlighted. Lighted buoys are identified by their overdl diameter and length and various design attributes.
Unlighted buoys are identified by their class (2™ through 6™ in descending order of size), shape, and
design attributes. The type and description of the buoys covered by this specification are listed in Table
l.

Tablel Buoy Type and Description

Type Description

2NFR Second Class Nun Foam Radar Reflective
2CFR Second Class Can Foam Radar Reflective
3NFR Third Class Nun Foam Radar Reflective
3CFR Third Class Can Foam Radar Reflective
ANFR Fourth Class Nun Foam Radar Reflective
4CFR Fourth Class Can Foam Radar Reflective
5NFR Fifth Class Nun Foam Radar Reflective
5CFR Fifth Class Can Foam Radar Reflective
6NFR Sixth Class Nun Foam Radar Reflective
6CFR Sixth Class Can Foam Radar Reflective
6NTFR Sixth Class Nun Tdl Foam Radar Reflective
6CTFR Sixth Class Can Tdl Foam Radar Reflective

FWNFR Fast Water Nun Foam Radar Reflective
FWCFR Fast Water Can Foam Radar Reflective

5x9 LNFR  5x9 Lighted Nun Foam Radar Reflective
59 LCFR  5x9 Lighted Can Foam Radar Reflective



2. APPLICABLE DOCUMENTS

2.1 Generd. The documentslisted are referenced in sections 3 and 4 of this specification. While every
effort has been made to ensure the completeness of this list, document users are cautioned that they
must meet al requirements cited in sections 3 and 4, whether or not the referenced documents are listed
here. Suffixes denoting the specific issue of each document will be omitted from future reference to that
document in this specification.

2.2 Coast Guard documents. The following U.S. Coast Guard Ocean Engineering specifications, of
the issues listed, form a part of this specification to the extent referenced herein.

Number  Revison Date Title
374 D Oct 1995 Fabrication of Aluminum Radar Reflectors
460 D May 1994 Fabrication of Buoy Solar Battery Boxes
393 A May 1996 High Intensty Retroreflective FHIms

2.3 Other Government documents. The following Government documents, of the issues pecified, form
apart of this specification to the extent referenced herein.

SPECIFICATIONS

MIL-P-24647B Paint Sysem, Anticorrosive and Antifouling, Ship Hull
2 April 1991

QPL-24647-2 Qualified Products List of Products Quaified Under Military
29 January 1993 Specification MIL-P-24647, Paint System, Anticorrosive and
Antifouling, Ship Hull
STANDARDS

FED-STD-595B Federal Standard Colors
15 December 1989

2.4 Indudry publications. The following publications, of the issues specified, form a part of this
specification to the extent referenced herein.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

A36-1996 Carbon Structural Steel

A153-1995 Zinc Coating (Hot-Dip) on Iron and Steel Hardware
A570-1996 Sted, Sheet and Strip, Carbon, Hot-Rolled, Structural Quality
A611-1997 Structurd Stedl, Sheet, Carbon, Cold-Rolled



A666-1996b Anneded or Cold Worked Austenitic Stainless Sted Sheet, Strip, Plate and
Flat Bar

B209-1996 Aluminum and Aluminum-Alloy Sheet and Plate

B221-1996 Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes

D1630-1994 Rubber Property-Abrasion Resistance (Footwear Abrader)

D2240-1997 Rubber Property- Durometer Hardness

D3575-1993 Hexible Cdlular Materids Made from Olefin Polymers

G26-1995  Operating Light-Exposure Apparatus (Xenon-Arc Type), With and Without
Water, for Exposure of Non-Metdlic Materids

AMERICAN WELDING SOCIETY (AWS)

ANSI/AWS D1.1-1996 Structura Weldi ng Code — Sted (Hereafter referred to as AWS D1.1)
ANSI/AWS D1.2-1990 Structurd Welding Code— Aluminum  (Hereafter referred to as AWS D1.2)

AMERICAN SOCIETY FOR QUALITY
ANSI/ISO/ASQC Q9002-1994 Quaity Systems  (Hereafter referred to as Q9002)
STEEL STRUCTURES PAINTING COUNCIL (SSPC)  (Heresfter referred to as SSPC-SP-10)
SSPC-SP-10 Near White Blast Cleaning
INTERNATIONAL COMMISSION ON ILLUMINATION
CIE No. 15.2-1986 Colorimetry, Second Edition

2.5 Drawings. Thefallowing U.S. Coast Guard Ocean Engineering drawings form a part of this
specification to the extent referenced herein, and shall be referred to as “the drawings’.

Number Revision Title

121148 D 1991 Type, 5x9LCFR and 5x9LNFR, Lighted Foam Buoys
121166 D 1995 Type, 2CFR and 2NFR, Unlighted Foam Buoys
121167 C 1995 Type, 3CFR and 3NFR, Unlighted Foam Buoys
121168 B 1995 Type, 4CFR and 4NFR, Unlighted Foam Buoys
121169 B 1995 Type, 5CFR and 5NFR, Unlighted Foam Buoys
121170 B 1995 Type, FWNFR and FWCFR, Unlighted Foam Buoys
121171 B 1995 Type, 6CFR and 6NFR, Unlighted Foam Buoys
121181 - 1998 Type, 6CTFR and 6NTFR, Unlighted Foam Buoys



2.6 Source of documents. The documents may be obtained from the following sources:

Coast Guard documents
Commandant (G-SEC-2B)

U.S. Coast Guard Headquarters
2100 Second Street, SW.
Washington, DC 20593-0001

Government documents
Standardization Documents Order Desk
Building 4, Section D

700 Robbins Avenue

Philadelphia, PA 19111-5094

Industry publications

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
1916 Race Street
Philadelphia, PA 19103-1187

AMERICAN WELDING SOCIETY (AWYS)
550 N.W. LeJeune Road

P.O. Box 351040

Miami, FL 33135

AMERICAN SOCIETY FOR QUALITY (ASQ)
611 East Wisconsn Avenue
Milwaukee, WI 53202

AMERICAN SOCIETY FOR NON-DESTRUCTIVE TESTING (ASNT)
4153 Arlington Plaza
Columbus, OH 43228

STEEL STRUCTURES PAINTING COUNCIL (SSPC)
4400 Fifth Avenue
Pittsburg, PA 15213-2683

(For CIE No. 15.2)

Mr. Thomas M. Lemons

TLA Lighting Consultants, Inc.
72 Loring Avenue

Sdem, MA 01970



2.7 Precedence. Inthe event of a conflict between the text of this document and the references cited
herein, the text of this document takes precedence.
3. REQUIREMENTS

3.1 Generd. Thebuoys shdl be fabricated in accordance with the drawings and shal meet the
requirements of this specification. The buoys shdl be manufactured from ionomer foam and shdl have
ged and duminum hardware.

3.2 lonomer foam. lonomer foam used in the buoys shdl be made of Surlyn ionomer resin 9720 or
9721 (Surlyn is aregistered trademark of the Dupont Company) or Iotek ionomer resin 7020 or 7030
(lotek isaregistered trademark of the Exxon Chemicad Company). Theionomer foam shdl consst of
an expanded gtructure of individua non-connecting cells. The cdlls shdl be closed, with the exception
of those on the periphery of each foam piece that may be cut or broken during fabrication.

3.2.1 Method of fabrication. The foam shall be extruded into colored sheets having a dendity of at least
3 pounds per cubic foot (pcf) and be between 1/8” and 3/8” thick. The extruded sheets shall be spirdly
wragpped into the cylindrica shapes as shown on the drawings. Each layer shall be continuoudy hesat
seded onto the previous layer over the entire length and circumference of the shape. The conica upper
portion of the nun buoys shdl be made by trimming or cutting the cylinders into the required shapes
shown on the drawings. The completed foam sections of the buoys shal be free from cracks, holes,
gouges, and embedded foreign materid.

3.2.2 Protective outer skin. The entire circumference of each buoy shdl have a protective outer skin.
This outer skin shdl be a denser compostion of the inner foam layers. This skin shall be produced by
“dengfying” the outer surface of the buoy by extracting gas from the foam using a combination of
pressure and heat. The resulting high dengity, pigment-rich outer skin shal have aminimum dengty of
30 pcf and athickness between 1/8” and 1/4”. Thefind diameter of the finished hull shdl be as
specified in the drawings.

3.2.3 Protective end caps. The ends of the cylinders shdl have a dengfied outer skin identicdl to that
described in paragraph 3.2.2. This shal be accomplished by heet welding 3 pcf foam sheets to the top
and bottom of the cylindrical shapes prior to dengfication. These sheets shdl be cut to the pre-dengfied
buoy diameter so that they are rolled over the circumferential edges to form afortified shoulder during
dengfication. The end cgps shdl be identica in properties and color to the interior foam used to
fabricate the cylindrica shapes and shdl likewise have a dengity of 30 pcf with a thickness between 1/8”
and 1/4".

3.2.4 Find dendfication Find dengfication and heat compacting of al surfaces shal be performed to
properly finish and fortify the ends, shoulders, and sides of the cylindrica shapes.

3.2.5 Color. The completed spirdly wrapped foam parts shall be comprised of layers of foamed
sheets conforming to the colors of FED-STD-595 as shown in Table Il. Pigments shall be added to the
foam during the sheet extrusion process and the colors shdl be continuous throughout the entire volume



of thefoam. The colors shdl be within the gppropriate chromaticity region specified in Table I11 and
shdl remain within this region after continuous exposure to the sun for at least 8 years. Buoys with
specid color requirements are described in paragraphs 3.10 and 3.11.

Tablell FED STD Colors

Red 11350 Yelow 13655
Light Green 14193 White 17875
Dark Green 14062

Tablelll Chromaticity Regions

1 2 3 4
X y X y X Y X y Y

Red 0.690 0.310 0.595 0.315 0.569 0.341 0.655 0.345 10-15
Light Green 0.275 0.550 0.275 0.450 0.225 0450 0.225 0.550 12-24
Dark Green 0.280 0.450 0.260 0.300 0.245 0.300 0.240 0.450 1-5
Ydlow 0.522 0.477 0.470 0.440 0.427 0483 0.465 0.534 48-60

White 0.350 0.360 0.300 0.310 0.290 0.320 0.340 0.370  80-95

Note: Coordinates shal be plotted on CIE 1931 color space. Make colorimetric
measurements using 45/0 geometry, a 2 degree observer, and CIE standard illuminant Dgs.
(CIE No. 15.2)

3.2.5.1 Ultraviolet gahilization Ultraviolet stabilizers shdl be added to the ionomer resin to enhance
color retention and to protect the foam from degradation due to continuous exposure to the sun. These
dabilizers shdl provide ultraviolet protection for aminimum of 8 years.

3.2.6 Impact resstance. The buoy shdl be able to withstand the test described in paragraph 4.4.3.3
without sustaining any permanent damage such as cracks, tears, delaminations, separations, or gouges.

3.2.7 Colorfastness. After being subjected to the colorfastness test described in paragraph 4.4.1, the
color of the foam shdl remain within the gppropriate chromaticity regions specified in Table l1l. The
colorfastness test will be performed in accordance with ASTM G26, Method A.

3.2.8 Densty. Densty of the foam shall be as specified in Table IV when tested in accordance with
ASTM D3575, Suffix W, Method A.

3.2.9 Tendledrength Tendle srength of the foam, when measured in the horizontd, vertica, and
radid directions, shal be as specified in Table IV when tested in accordance with ASTM D3575, Suffix

T.

3.2.10 Tear drength. Tear strength, measured in the horizonta, vertica, and radia directions, shal be



as oecified in Table 1V when tested in accordance with ASTM D3575, Suffix G.

3.2.11 Compression set. Compression set of the foam shdl be as specified in Table IV when tested in
accordance with ASTM D3575, Suffix B.

3.2.12 Compression load deflection. Compression load deflection of the foam shdl be as specified in
Table IV when tested in accordance with ASTM D3575, Suffix D.

3.2.13 Hardness. Hardness of the protective outer skin shal be as specified in Table IV when tested in
accordance with ASTM D2240.

3.2.14 Abrasion resstance. Abrason resstance of the protective outer skin shal be as specified in
Table IV when tested in accordance with ASTM D1630.

3.2.15 Water absorption. Water absorption of the foam shdl be as specified in Table IV when tested
in accordance with paragraph 4.4.2.

TablelV Peaformance Reguirements

Parameter Test Method Required Vadue
Colorfastness G26, Method A As gecified in Table 11
Density D3575, Suffix W, Method A 3.0+ 0.5 pcf

Tengdle Strength D3575, Suffix T Vertica - 150.0 ps min

Horizontd - 75.0 ps min
Radid - 90.0 ps min.

Tear Strength D3575, Suffix G Vertica - 35.0 ps min
Horizontd - 20.0 ps min
Radid - 45.0 ps min.

Compression Set D3575, Suffix B 25.0% max.

Compression Load Deflection D3575, Suffix D Radia to 75% - 7.5 ps min
Hardness D2240 60+5

Abrasion Resistance D1630 100 min.

Water Absorption Paragraph 4.4.2 15.0% max.

3.3 Med hardware. All stainless sted hardware shdl meet the requirements of ASTM A666, class



316 or 316L. All other stedd shall meet the requirements of ASTM A36. All parts shall be free of
cracks from fabrication or materia defects. Galvanized sted parts shdl be cleaned and hot dip
gdvanized in accordance with ASTM A153. Aluminum plate and sheet shdl meet the requirements of
ASTM B209, Alloy 5086 H32. All duminum rod shal meet the requirements of ASTM B221, Alloy
5086 H111. All sharp corners and edges shdl be rounded over.

3.3.1 Internd radar reflectors. The radar reflectors for unlighted buoys shal be Mobri Marine M3 or
M4, or equivaent, as gpecified in the drawings. Radar reflectors shdl be ingdled in the buoys by
inserting them into preformed dots of the gppropriate Sze. The dots may be either cut or melted into
the can or nun upper body, as shown on the drawings. A plug of foam shdl be inserted to completely
and snugly fill the gap between the bottom of the radar reflector and the outer surface of the buoy body.

3.3.2 Externd radar reflector. The externd radar reflectors required for the 5x9 LFR shdl be
manufactured in accordance with U.S. Coast Guard Ocean Engineering Specification No. 374.

3.3.3 Buoy solar battery box. The buoy solar battery box required for the 5x9 LFR shdll be
manufactured in accordance with U.S. Coast Guard Ocean Engineering Specification No. 460.

3.4 Weding. The plates, bars, and shapes that form the various components of the buoy shdl be fitted
and faired prior to being welded in place. All welds shall be as indicated on the drawings.

3.4.1 Sed weding. All sted parts of the buoy shal be welded using Shielded Metd Arc Welding
(SMAW), Gas Metd Arc Welding (GMAW), or Submerged Arc Welding (SAW). All weld
procedures and weld quality shall meet the requirements of AWS D1.1. All welders shal be qudified
by the Contractor to meet the procedures required in AWS D1.1.

3.4.2 Aluminumwedding. All duminum parts of the buoy shdl be welded usng GMAW. All weld
procedures and weld quality shall meet the requirements of AWS D1.2. All welders shal be qudified
by the Contractor to meet the procedures required in AWS D1.2.

3.5 Surface preparation. All stedd surfaces shall be blast cleaned to near white metal in accordance
with SSPC-SP-10. Prior to painting, al surfaces shdl be free of contaminants such as oil, water,
grease, dirt, blasting residue, weld spaiter, dag, rus, etc. All welding, machining, drilling, bending, or
any other operation that may damage the protective finish shal be performed prior to the gpplication of
the finish.

3.6 Coating system. The buoy coating system shdl consst of a protective finish for the sted and
auminum components plus an antifouling paint (when specified) for the underwater portion of the buoy.
The sted and duminum components shal be coated as described below.

3.6.1 Hot dipped gavanized. All stedl parts (with the exception of stainless sted bolts and threaded
rods) on 4™, 5™, 6™ class and Fast Water (FW) buoys shal be hot dip galvanized in accordance with
ASTM A153.




3.6.2 Panting. All metal surfaces (with the exception of stainless sted bolts and threaded rods) on the
5x9 LFR and 2™ and 3™ dlass unlighted buoys shal be painted with the epoxy primer described in
paragraph 3.6.2.1. All exterior metd surfaces above the waterline on the 5x9 buoy shal be coated with
the marine grade acrylic diphatic polyurethane described in paragraph 3.6.2.2. In addition, when
specified in the delivery order, an ablative antifouling paint shall be applied below the water line as
described in paragraph 3.6.2.3. All painting shdl be performed after the buoy has been cleaned as
specified in paragraph 3.5. The paints in the coating system are commercid products available from a
variety of manufacturers. However, they shal be gpplied as a complete system; i.e,, dl of the paints
used on any given buoy (primer, topcoat, and antifouling) shall be from the same manufacturer. The
Contractor shdl follow the manufacturer’ s ingtructions for mixing, induction, gpplication, and curing of
the paint. Sharp corners, edges, and other hard-to-coat areas shal be striped before each full coat is

applied.

3.6.2.1 Epoxy primer. The epoxy primer shall meet the requirements of MIL-P-24647, Type |, Class
1A, Grade A or B, Application 1 or 2, and shdl be listed on the latest edition of QPL-24647. The
colors shdl be haze gray, off-white or buff (manufacturers' standard colors are acceptable). Apply by
spraying two coats, 5 mils dry film thickness each, using contrasting colors for each coat (e.g. off-white
or buff followed by haze gray).

3.6.2.2 Polyurethane topcoat. This pant shal meet the following requirements it shdl have aVaolaile
Organic Compound (VOC) content of no more than 340 g/L (2.8 Ib/gdl), alead content of less than
0.06% by weight, and a chromium content of less than 0.06% by weight. The required colors (as
specified in the delivery order) shall be in accordance with FED-STD-595 as shown in Table Il Apply
by spraying one coat, 3 mils dry film thickness.

3.6.2.3 Ablative antifouling paint. When specified, an ablative antifouling paint shal be applied below
the waterline to the foam hull section on al classes of buoy plus the underwater stleel components on the
5x9 LFR, 2" class, and 3 dassbuoys. This ablative antifouling paint shall meet the requirements of
MIL-P-24647, Typel, Class 1A, Grade A or B, Application 1 or 2, and shall be listed in QPL-24647.
The colors required are red and black (manufactures standard colors are acceptable). Apply by
spraying two coats, 5 mils dry film thickness each, using contrasting colors for each coat (black
followed by red). Thisanti-fouling paint shal not be applied to the galvanized steel components on the
4" 5" 6" class and Fast Water buoys.

3.7 Buoy serid numbers. Buoys shdl be permanently marked with two lines of dphanumeric
characters located on the top of the buoy body or center plate so that they are visible after assembly
(seeparagraph 3.7.1 and 3.7.2). Thefird line shdl betheletters“USCG”. The second line shdll
cons s of the following characters: the buoy type (from TableI); the last two digits of the caendar year
in which the buoy was manufactured; the sequential number of the buoy as manufactured; and atwo-
|etter manufacturer’s code, all separated by hyphens. For example, the eighth 6™ class nun foam buoy
built in 1993 would be marked “6NFR-93-08-X X" (“XX” represents the manufacturer’ s code which
will be assgned by the Contracting Officer). The Sxteenth 5x9 lighted can buoy built in 1996 would be




marked “5X9LCFR-96-16-XX. Each type of buoy shdl have its own sequentia number series, (i.e,
2NFR buoys shdl have a separate sequence of numbers from 2CFR buoys).

3.7.1 Weded serid numbers. Serid numbers on 5x9 LFR, 2™ class, and 3 dlass buoys shall have the
serid numbers welded onto the top of the center plate. The characters shdl be not lessthan 17 in tdll
and the weld bead shdl be 1/8” high.

3.7.2 Engraved serid numbers. All 4" class, 5" class, 6" class, and FW buoys shall have the serid
numbers engraved or melted into the foam on top of the buoy body. The characters shal be 2 inches
tal and the depth of the markings shdl be a minimum of 1/16 inch.

3.8 Retroreflective materid. Each buoy shall have retroreflective materid attached as shown in the
drawings and its color shal match the color of the buoy. The retroreflective materia shal be applied in
continuous sheets and shdl not be spliced. The retroreflective materia shall meet the requirements of
Coast Guard Ocean Engineering Specification No. 393 and the supplier shdl be listed on Qualified
Products List (QPL) 393.

3.9 Maeid certifications. In addition to records required by ASQ Q9002, the Contractor shall
maintain and provide access to the materid certifications from the manufacturer or certified independent
testing laboratories which show that al of the materias used in the firgt articles and production buoys
meset the requirements of this specification.

3.10 Safewater buoy. A Safe Water Buoy shal consist of eight dternating red and white vertica
sripes as described below (Seefigure 1). The retroreflective materid shal be white.

3.10.1 Lighted buoys. The 5x9 LFR buoy shdl have the duminum radar reflector painted so thet the
vertica red and white segments bisect the 90-degree angle of the radar panels. The sted section of the
buoy tower shdl be painted red. The buoy body shdl consst of densified red and white foam segments
covering 45 degrees of arc each. These segments shdl cover the outer circumference of the buoy hull
with the top surface of the buoy hull being white. The red and white sections of radar reflector and
foam buoy body shdl be digned to show the same color.

3.10.2 Unlighted buoys. The can shaped daymark shal be used for the unlighted safe water buoy.
The buoy body and daymark shdl consst of eight red and white foam segments covering 45 degrees of
arc eech. These segments shdl cover the outer circumference of the buoy hull and daymark with the
top surface of the hull and daymark being white. The red and white foam sections of buoy body and
daymark shdl be digned to show the same color.

3.11 Preferred channel buoy. A Preferred Channel Buoy shall consst of three horizontal red and green
bands as described below (See figure 2). The bands shall be either red/green/red or green/red/green

with the top and bottom band designated the primary color and the middle band as the secondary color.
The retroreflective materid shdl be of the primary color. The designation of the primary and secondary
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colors will be specified in the delivery order.

3.11.1 Lighted buoys. The 5x9 LFR buoy shdl be configured as follows: the duminum radar reflector
shall be painted the primary color; the sted section above the foam buoy body (including the battery
box) shdl be painted the secondary color; and the foam buoy body shall consst of the primary color.

3.11.2 Unlighted buoys. The buoy body shdl consst of the primary color. The buoy daymark shdl
cons s of two foam pieces heat welded together to form a single unit. On the nun-shaped daymark, the
primary color shal extend from the top of the buoy to gpproximately 2” below the shoulder of the
conica section. The secondary color shal consist of the remaining portion of the cylindrica section of
the daymark. The can-shaped daymark shal consst of equivaent portions of primary and secondary
color asthat of the nun buoy, as shown on the drawings.

4. VERIFICATION

4.1 Generd. The Contractor shal establish a qudity assurance program prior to commencing
production of buoys. This qudity assurance program shdl conform to the requirements of ASQ Q9002
and the Contractor shdl maintain and adhere to these requirements throughout the length of the contract.
The Contractor DOES NOT haveto be Q9002 certified.

4.1.1 Qudity Manud. The Contractor shdl maintain a Quaity Manua and provide accessto the
procedures, ingtructions, records, and test results required by ASQ Q9002. These documents shdll
describe the Contractor’ s quaity control organization, the inspections and tests which the Contractor
intends to perform, and the methods by which the Contractor will identify and correct defectsin the
buoys and in the buoy production process.

4.2. Fird atices. The Contractor shdl provide the following as firgt articles for inspection:
a Materid certifications as specified in paragraph 3.9.

b. One 3NFR buoy, complete with al stedd members and fasteners.
c. Theionomer foam sampleslisted in Table V for the tests described in paragraphs 3.2.7 through

3.2.15.
TableV Fird Article Foam Samples
Test Sze Density Quantity
Colorfastness 6’ x 6" x 0.25" 30 pcf 2 red
2 ydlow
2 dark green
2 light green

2 white
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Density 1"x1" x 1" 3 pcf 5

30 pcf 5
Tendle drength 6’ x 1.6" x 0.13" 3 pcf 5 - horizonta direction
(dieA cut) 5 - verticd direction
5 - radia direction
Tear strength 6’ x 1.6" x 0.13" 3 pcf 5 - horizonta direction
(die C cut) 5 - verticd direction
5 - radia direction
Compression set 2’xX2'x71 3 pcf. 5
Compression load x4 x1 3 pcf 5
deflection
Hardness 2'x2' x025 30 pcf 5
Abrasonressance 1" x1’ x0.25" 30 pcf 5
Water absorption Cylinder 3 pcf with 2
6" x 1.5" x 12" 30 pcf outer skin

4.3 Classfication of ingoections. The ingpection requirements specified herein are classfied asfollows.

a. Firg article inspection (paragraph 4.4)
b. Contractor production ingpection (paragraph 4.5)
c. Coast Guard production inspection (paragraph 4.6)

4.4 Firg aticleingpection The Contractor shall conduct tests on the firgt article 3NFR buoy as
described in paragraph 4.4.3 (and al associated subparagraphs). The Contractor shal employ an
independent testing laboratory to conduct tests on the firgt article foam samples as described in
paragraphs 3.2.7 through 3.2.15, 4.4.1, and 4.4.2.

4.4.1 Colorfastness. Samples shdl be prepared in accordance with the test procedure described in
paragraph 3.2.7 and exposed for the required period of timein aweatherometer. The weathering cycle
shdl be 102 minutes of light followed by 18 minutes of light and water spray. Samples that do not meet
the requirements of paragraph 3.2.5 after 2000 hours of testing will be considered to have failed.

4.4.2 Water absorption test. The two cylindrical samples shal be weighed and then completely
submerged in water for a continuous period of 72 hours. All portions of the samples shall be at least Six
feet below the surface of the water. The samples shall then be recovered, dried off, and re-weighed
within two hours of recovery from the water. The weight gain shall be no greeter than 15 percent of the




origind dry weight. Samplesthat do not meet this requirement will be consdered to have falled the test.

4.4.3 Firg Article 3NFR buoy ingpection. First article inspection and testing of the completed buoy
shdl be at the Contractor’ s facility and will be witnessed by the Contracting Officer’s Technical
Representative (COTR). Upon completion of the impact resistance test and heal sedl ingpection, the
buoy shal meset the requirements of paragraph 3.2.6 or it will be consdered to have failed the

ingpection.

4.4.3.1 Visud ingpection Prior to conducting the impact resistance test and heat seal ingpection
described below, the buoy shal be visudly inspected for quality workmanship and conformance to this
gpecification and the drawings. The ingpection shal include surface finish of the foam, dimengions,
marking, mechanicd fit, part dignment, surface preparation, and painting.

4.4.3.2 Welds. Welds shall be visudly ingpected for quality in accordance with AWS D1.1 and D1.2.
Wed ingpections shal be performed prior to hot-dip galvanizing or gpplication of paint.

4.4.3.3 Impact resgancetest. Thefirst article buoy shal be dropped onto a paved surface from a
height of ten feet in both a horizontal and diagond orientation. The test shdl be performed twice in the
horizonta and twice in the diagona orientation.

4.4.3.4 Heat sed ingpection Once the buoy passes the impact resistance test above, the Contractor
shdl disassemble the buoy and, at the discretion of the COTR, cut it into various sections radidly,
verticdly, or horizontaly. The buoy shdl then be ingpected for quality of the heat sedls, integrity of the
lamination, and adhesion of the foam layers. The Contractor may re-use the meta hardware for future
production buoys.

4.4.4 Materid certificationsingpection The Contractor shall ensure that al materids used in the first
articles meet the requirements of this specification. Materid certifications required by paragraph 3.9
shall be maintained at the contractor’s plant and be available for review by the COTR. Firg articlesthat
do not meet the materia requirements of this specification will be considered to have failed the

ingpection.

4.4.5 Firg aticletest report. The Contractor shal submit atest report after the completion of first
article tests and ingpections (see Contract Data Requirements List (CDRL) A001). The report shdl
include the results of dl firg article tests and inspections required by this specification, as well as copies
of the materia certifications required by paragraph 3.9.

4.5 Contractor production ingpection. The Contractor shal perform al the ingpections and tests as
gpecified in paragraphs 4.5.1 through 4.5.3 to ensure conformance to this specification. The Contractor
shall provide space, personnel, and test equipment to conduct al ingpections and tests as required. The
ingpections required by this specification are not intended to supplant any controls, ingpections, or tests
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normally used by the Contractor to assure product qudity.

45.1 Visud ingpection All buoys shdl be visudly inspected for qudity of workmanship and
conformance to the specification and drawings. The ingpection shdl include surface finish of the foam,
dimensions, marking, mechanicd fit, part alignment, surface preparation, and painting.

4.5.2 Welds. Welds shdl be visudly inspected for quality in accordance with AWS D1.1 and D1.2.
Wedd ingpections shal be performed prior to hot-dip galvanizing or gpplication of paint.

4.5.3 Materid. The Contractor shal ensure that all materids used in the production buoys conform to
the requirements of this pecification, and shdl maintain materid certifications for review by the COTR
asrequired in paragraph 3.9.

4.6 Coast Guard production inspection. The Coast Guard will periodicaly verify qudity of production
buoys by performing the ingpections described in paragraphs 4.6.1 through 4.6.4.

4.6.1 Visud ingpection All buoys shdl be visudly inspected for qudity of workmanship and
conformance to the specification and drawings. The ingpection shdl include surface finish of the foam,
dimensions, marking, mechanicd fit, part aignment, surface preparation, and painting.

4.6.2 Welds. Welds shdl be visudly ingpected for quality in accordance with AWS D1.1 and D1.2.
Wed ingpections shal be performed prior to hot-dip galvanizing or gpplication of paint.

4.6.3 Materid cetification ingpection The COTR will review the materid certifications required by
paragraph 3.9 for conformance with this specification. If any materid fails to meet the requirements of
this specification, each item made from the materid will be rejected.

4.6.4 Foam sampleingpection. At the COTR’sdiscretion, the Coast Guard will perform the tests
described in paragraphs 3.2.7 through 3.2.15, taking test samples from production buoys. The Coast
Guard will bear the costs of these foam inspections. If the foam fails any of the tests described, the
entire lot will be rgjected and shdl not be resubmitted. Theterm “lot” shdl refer to al buoys made from
the same batch of ionomer resin.
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