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1. SCOPE

1.1 Purpose. This specification describes the requirements for the manufacture of open link, welded
ged chain and bridles used for mooring aids to navigation buoys in the coasta and inland waters of the

United States.

1.2 Precedence. In the event of aconflict between the requirements of this specification, the drawings,
the contract, and the applicable documents, the order of precedence is asfollows:

a. The contract

b. This specification

c. Thedrawingslisted in paragraph 2.2

d. The applicable documentslisted in paragraph 2.1

1.3 Clasdficaion

1.3.1 Chan. Chainisclassfied by Sze, which is defined as the bar diameter in inches or millimeters of
the common links used in the chain. Lengths of chain are caled “shots’ (90ft lengths) and “haf-shots’

(45 ft lengths).
U.S. Cusdomary Szes  Metric Sizes

inches (mm)
1/2 12.7

3/4 19

1 25

1-1/8 28

1-1/4 32

1-1/2 38

1-3/4 44

1-7/8 48

2 51

2-1/8 54

2-1/4 57

1.3.2 Bridles Bridles are classfied by sze, which is defined as the bar diameter in inches or millimeters
of the common links, and the overdl length of the bridle in feet or meters,

U.S. Customary Sizes Metric Sizes
(inches x feet) mm X meters

7/8 x 10 22x3.1

1x12 25x 3.7

1-1/4x 15 32x4.6

1-1/2x 18 38x55

1-1/2 x 20 38x6.1



1-1/2 x 26 38x7.9



2. APPLICABLE DOCUMENTS

2.1 Indusiry publication The following document of the issue specified forms a part of this
specification to the extent referenced herein. The suffix dencting the specific issue of the document will
be omitted from future references to the document in this specification.

AMERICAN SOCIETY FOR QUALITY CONTROL (ASQC)

ANSI/ASQC Qudity Sysems- Modd for Quality Assurance in Production,
Q9002-1994 Inspection, and Servicing

2.1.1 Source of document. The document may be obtained from the following source:

AMERICAN SOCIETY FOR QUALITY CONTROL (ASQC)
310 West Wisconsin Avenue
Milwaukee, Wisconsin 53203

2.2 Drawings. The latest revisions of the following United States Coast Guard Ocean Engineering
Drawings form a part of this specification, and are hereafter referred to as “the drawings.”

Number Title
121031 Buoy Bridles
121032 Buoy Chain

3. REQUIREMENTS

3.1 Generd. The chain and bridies shal be manufactured in accordance with the drawings and shdll
meet the requirements of this specification.

3.2 Materid. The chain and bridles shal be manufactured of carbon sted of uniform quality and shall
be resstance welded. The chemica composition of the stedl shall be determined at the sted mill for
each heat of ged and shdl conform to the following vaues.

Element Weight % (Max.)
Carbon © 0.36
Manganese  (Mn) 1.90
Slicon Q) 0.55
Phosphorus  (P) 0.05
Sulfur S 0.05

3.2.1 Materid certificates. The Contractor shdl furnish materid certificates from the stedl mill for each
heat of stedd used. The report shal indicate the heet number, sted designation, chemical composition,
and quantity of sted represented by the report.
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3.3 Traceability. The Contractor shall maintain the tracesbility of sted throughout the production,
testing, and ingpection processes. Each shot and each bridle offered shall be traceable to the heat of
ged from which it was made through the batch and serial numbers described below.

3.3.1 Batch number. A baich isdefined asal chain and bridles of the same sze manufactured from the
same heat of sed. The Contractor shall assign a unique number to each batch of chain and bridles.
The Contractor may use the heat number assgned by the sted mill as the batch number provided it
meets the requirements of this paragraph.

3.3.2 Serid number. The Contractor shal assign a unique sequentia number to each shot and each
bridle submitted under this specification. See marking requirementsin paragraph 3.12.

3.4 Desgn.

3.4.1 Chan. Chan shdl be furnished in 90-foot (27.4m) and 45-foot (13.7m) lengths, plus or minus 3
percent. The common links and end links shdl be of the shapes, dimensions, and tolerances shown on
the drawings. End links are required only on 1/2” and 3/4” chain.

3.4.2 Bridles. Bridles shdl be the goplicable nomind length shown on the drawings, plus or minus 5
percent. The common links, end links, and center rings shal be of the shapes, dimensons, and
tolerances shown on the drawings. End links are required on dl bridles.

3.4.3 Insde curvature of links. The common links and end links of chain and bridles shal be made
such that the ingde curvature shdl alow around bar, of the diameter listed in Table |, to passthrough
thelink a either end. When the bar is held perpendicular to the link; it shall not be restricted from
meaking contact with, or coming within 1/32-inch (0.8 mm) of, al points aong the curvature, or from
fredy passng between both ends of the link.

Tablel
Minimum Insde Curvature Mating

Nomind Link Diameter Minimum Bar Diameter
inch mm Inch mm
1/2 12.7 5/8 15.9
3/4 19 1 25.4
1 25 1-5/16 33.3
1-1/8 28 1-1/2 38.1
1-1/4 32 1-11/16 429
1-1/2 38 2 50.8
1-3/4 44 2-3/8 60.3
1-7/8 48 2-9/16 65.1
2 51 2-3/4 69.9
2-1/8 54 3 76.2
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2-1/4 57 3-1/8 79.5



3.5 Wdding. Weding shdl be performed by resstance welding.
3.5.1 Weld defects. Thewelds shdl not contain craters, undercutting, overlap, or porosity.

3.5.2 Wed Diameter. The diameter of the weld at any one point shal not be less than the bar
diameter, nor shdl it exceed the bar diameter by more than 10 percent.

3.5.3 Bar end misdignment. Bar end misalignment shal not exceed 5 percent of the bar diameter.

3.6 Proof load. Every shot of chain and every bridle offered for acceptance shdl have successtully
withstood the proof load specified in Table 1 without rupture, deformation, cold welding, or stretching
beyond the tolerances shown on the drawings. A horizonta test bed or an incrementa calibrator shal
be used to apply the proof load. This process shall be recorded in the documentation of inspections
and tests required by paragraph 4.1.2. The Contractor shdl certify conformance with this requirement
by submitting a Certificate of Performance (Appendix A) for each batch of chain or bridles offered.

3.7 Breaking load. Chain and bridles shdl be capable of withstanding the applicable bresking load
specified in Table 11 for aminimum of 15 seconds without rupture.

Tablell
Proof and Breaking L oads

Chan/ Bride Sze Proof Load Breaking Load

inch mm Ib Kg Ib kg
1/2 12.7 7,500 3,402 15,000 6,804
3/4 19 16,000 7,257 32,000 14,515
1 25 29,000 13,154 58,000 26,308
1-1/8 28 38,500 17,463 77,000 34,927
1-1/4 32 45500 20,638 91,000 41,277
1-1/2 38 65,500 29,710 131,000 59,421
1-3/4 44 86,500 39,236 173,000 78,472
1-7/8 48 100,000 45,360 200,000 90,720
2 51 116,000 52,616 232,000 105,232
2-1/8 54 131,000 59,420 262,000 118,841
2-1/4 57 147,000 66,678 294,000 133,355

3.8 Elongation The eongation of the chain and bridles shal be at least 15 percent before rupture. The
elongation shall be determined in accordance with paragraph 4.2.4.6.

3.9 Cracks. A crack isdefined as alinear defect that has alength of more than 3 times its width.
Chain and bridles shdl be free from cracksin the interior link radius and weld fuson zone.



3.10 Surfaces. Each link shdl be free from mill defects, burrs, dag, weld spatter, or rough surfaces
which might present a safety hazard or cause kinking of the chain or bridle in service,

3.11 Hnish Chainand bridles shal be submitted in naturd color and finish. Varnish or other coatings
ghall not be used.

3.12 Making. Thelast link on both ends of each shot of chain and one end link on each bridle shdl be
legibly and permanently stamped or engraved with the manufacturer’s name or trademark, the sexid
number per paragraph 3.3.2, and the year of manufacture.

4. INSPECTION AND ACCEPTANCE

4.1 Generd. The Contractor shdl have a quaity assurance program in place prior to beginning the
manufacture of the chain and bridles. This qudity assurance program shal meet the minimum
requirements of ANSI/ASQC Q9002. However, the Contractor does not have to be Q9002 certified.
The Contractor shdl ensure that every shot and bridle submitted to the Coast Guard meets the
requirements of this specification.

4.1.1 Tes equipment cdibration sysem The Contractor shal maintain a cdibration and maintenance
system to contral the accuracy of measurement and test equipment used in the fulfillment of the
requirements of this specification. The system shdll include, as aminimum, prescribed cdibration
intervals, source of cdibration, and a monitoring system to ensure adherence to calibration schedules.
All testing equipment shall have been cdibrated tracegble to the Internationa Standards within 12
months prior to the testing. At the time of fina ingpection, documentation in support of this requirement
shall be made available to the Contracting Officer’ s Technical Representative (COTR).

4.1.2 Documentation of inspections and tests. The Contractor shal maintain, and make available to the
COTR, documentation of al ingpections and tests performed throughout the entire manufacturing
process and during the find inspection.

4.2 Coagt Guard find ingpection The following ingpections and tests are not intended to limit or
supplant any ingpections or tests normally performed by the Contractor to ensure product qudity.

4.2.1 Sampling. Samples for ingpections and tests performed during the find inspection will be
randomly sdlected from batches by the COTR. The actua number of samples selected for testing will
be at the discretion of the COTR.

4.2.2 Units of ingpection

4.2.2.1 Ovedl shot and bridle length requirement. The unit of ingpection for the overdl length
requirement in paragraphs 3.4.1 and 3.4.2 will be one shot or one bridle.

4.2.2.2 Proof 1oad, breaking load, and elongation test requirements. The unit of ingpection for the
requirements in paragraphs 3.6, 3.7, and 3.8 will be one shot or one bridle.
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4.2.2.3 Other requirements. The unit of inspection for the requirementsin paragraphs 3.4.3, 3.5.1,
3.5.2,3.5.3, 3.9, 3.10, 3.11, and 3.12 will be onelink.

4.2.3 Regection Criteria.

4.2.3.1 Regection criteriafor materia composition defects. Failure to comply with the requirements of
paragraphs 3.2, 3.2.1, and 3.3 will result in rgjection of the entire batch. A batch thus rejected shdl not
be resubmitted.

4.2.3.2 Regection criteriafor visud defects. Failure to comply with the requirements in paragraphs
3.4.1, 3.4.2 (except for bridie length — see paragraph 4.2.3.3), 3.4.3, 3.5.1, 3.5.2, 3.5.3, 3.10, 3.11,
and 3.12 will result in regjection of the entire batch in accordance with the rgjection criteriain Tables 111
and IV. Thergected batch may, at the discretion of the COTR, be reworked and resubmitted for
ingpection when it complies with this specification.

Tablelll
Oveardl Length Rejection Criteria

Number of shots or Defective shots or haf-shots
hdf-shots per batch Accept Reject
2to 15 0 1
16 to 50 1 2
51to 90 2 3
91 to 150 3 4
151 to 280 5 6
281 and above 7 8
TablelV

Reection Criteria for Other Visua Defects

Number of links Defective links

in batch Accept Reect
up to 500 2 3
501 to 1,200 3 4
1,201 to 3,200 5 6
3,201 to 10,000 7 8
10,001 to 35,000 10 11
35,001 and above 14 15

4.2.3.3 Regection criteriafor bridle length defects. Failure of any sample to comply with the bridie
length requirements of paragraph 3.4.2 will result in rgjection of the entire batch. The rgected batch
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may, & the discretion of the COTR, be reworked and resubmitted for ingpection.
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4.2.3.4 Rgection criteriafor welds. Links shal not rupture at the weld when subjected to the tests
outlined in paragraphs 4.2.4.4, 4.2.4.5, and 4.2.4.6. Any link that ruptures at the weld will result in
regjection of the entire batch. A batch thus rgjected shal not be reworked or resubmitted.

4.2.3.5 Regection criteriafor strength and elongation defects. Failure of any sample to comply with the
requirements of paragraphs 3.6, 3.7, and 3.8 will result in rgjection of the entire batch. A batch thus
rejected shdl not be reworked or resubmitted.

4.2.3.6 Rgection criteriafor cracks. Falure of any sample to comply with the requirement of
paragraphs 3.9 will result in regjection of the entire batch. A batch thus rgjected shal not be reworked
or resubmitted.

4.2.4 Inspections and tests.

4.2.4.1 Materid conformanceingpection The COTR will review the materid certificates required by
paragraph 3.2.1 to verify conformance with paragraph 3.2. In addition, the COTR will review the
Contractor's tracegbility system to verify conformance with paragraph 3.3. Rgection criteriafor the
materia conformance ingpection will be in accordance with paragraph 4.2.3.1.

4.2.4.2 Visud ingpection The Contractor shall perform al visua inspections necessary to ensure
compliance with the requirements of paragraphs 3.4.1, 3.4.2,3.4.3,35.1, 3.5.2, 3.5.3, 3.10, 3.11,
and 3.12. At thetime of find ingpection, the COTR will verify compliance by performing visud
ingpections on selected samples. Rgection criteriafor visud ingpections will be in accordance with
paragraphs 4.2.3.2 and 4.2.3.3.

4.2.4.3 Proof |oad test. The COTR will review the Certificates of Performance required by paragraph
3.6. In addition, the COTR will witness proof load tests performed on sdlected samples. Reection
criteriafor the proof load test will be in accordance with paragraph 4.2.3.5.

4.2.4.4 Bresking load test. The breaking load tests shall be performed in the presence of the COTR.
Samples for these tests shall be cut from the ends of the sample shots or bridles chosen by the COTR.
Samples shal consst of 3 to 7 links (excluding the end links) as required by the testing machine being
used, or as determined by the COTR. Samples shdl be free from twist, and shdl be secured to the
testing machine with abar, pin, or hdf link having a diameter no greater than the “minimum bar
diameter” listed in Table | for the diameter of the sample links being tested. Al stresses bearing on the
termind links shal be the same as those gpplied to every link in the sample. The samples shdll be
brought to the breaking load and held for 15 seconds. The highest Ioad applied to each sample shall be
recorded on the documentation of ingpections and tests as required by paragraph 4.1.2. Rejection
criteriafor the bresking load test will be in accordance with paragraph 4.2.3.5.
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4.2.4.5 Wdd drength testing. During the bresking load test, the COTR may require that the load be
increased until the sample ruptures. Samplesthat bresk at the weld will result in rgection of the batch in
accordance with paragraph 4.2.3.4. The highest load applied to each sample shall be recorded on the
documentation of ingpections and tests as required by paragraph 4.1.2.

4.2.4.6 Elongationtest. The elongation test shdl be performed in the presence of the COTR. Samples
for these tests may be the same as those used for the breaking load tests at the discretion of the COTR.
The setup criteriashdl be as pecified in paragraph 4.2.4.4. Elongation shal be determined using an
autographic recorder, or by measuring the sample manualy before and &fter the test. When performing
manua measurements, ten percent of the applicable proof load shal be applied to each sample for the
initid measurement to ensure that the links are properly set. Subsegquent measurements of each sample
shdl be taken with the load reduced to ten percent of the proof load. The elongation for each sample
shall be recorded on the documentation of ingpections and tests as required by paragraph 4.1.2.
Reection criteriafor the elongation test will be in accordance with paragraph 4.2.3.5.

4.2.4.7 Teding for cracks. The COTR will test selected samples for cracks usng magnetic particle or
dye penetrant ingpection procedures. Rejection criteriafor cracks will be in accordance with paragraph
4.2.3.6.

4.3 Digpodtion of shot and bridle remains.

4.3.1 Shots. Shotswhich have had no more than 9 links (including the end link) cut from one end for
purposes of the bresking load and eongation tests may be submitted as ddiverables. Although the
shots may not meet the overal length requirements of paragraph 3.4.1, they shdl meet dl other
requirements of this specification. The marking required by paragraph 3.12 shdl be located on the last
common link.

4.3.2 Bridles. Bridleswhich have had sample links cut out for the breaking load and elongation tests
shdl be reworked to replace the sample links (including the end link) and proof tested again. If they
successfully pass the proof test (and dl other requirements of this specification), they may be submitted
as ddiverables.

5. PACKAGING AND MARKING

5.1 Presarvation, Packaging, Packing. Chain and bridies shal be bundled with wire rope or bundling
chain of sufficient size and strength to ensure safe handling and ddlivery, or shdl be contained in barrels.
Bundling chain and barrels, as used, shal become the property of the Coast Guard. The maximum
number of shots per bundle and the maximum number of bridles per bundle are listed in Tables V and
VI. The shipment shall be packaged in amanner that will facilitate unloading at destination by standard
lifting equipment (i.e,, forklift or crane).
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TableV

Bundling of Chan
) Shots per
Sze Bunde
(inches) (mm)
1/2 12.7 (45ft lengths) 10
1/2 12.7 (90ft lengths) 10
3/4 19 5
1 25 3
1-1/8 28 1
1-1/4 32 1
1-1/2 38 1
1-3/4 44 1
1-7/8 48 1
2 51 1
2-1/8 54 1
2-1/4 57 1
Table VI
Bundling of Bridles
. Shots per

Sze Bunde
(inx ft) (mmxm)
7/8 x 10 22x3.1 10
1x12 25x 3.7 10

1-1/4x15 32x4.6 8
1-1/2x18 38x55 5
1-1/2x20 38x6.1 4
1-1/2x26 38x7.9 4

5.2 Making. Each barrd or bundle shal be tagged with metd shipping tags indicating the complete
name and address of consignee, contract number, contract item number, lot number, quantity contained,
gze, and name of manufacturer.

5.3 Materia Ingpection and Recealving Report (DD-250 Form). A form DD-250 shall be used asa
certification of Contract Quality Assurance (CQA), asapacking list, and as a certification of
acceptance. The Contractor shall prepare a separate DD-250 for each shipping lot. Three copies of
the DD-250 shdl be ddivered with each lot. Two copies of the Sgned DD-250 shdl be retained by the
receiving unit. One copy of the sgned DD-250 shdl be mailed to the Contracting Officer at the address
shown in the contract. The copy returned to the Contracting Officer shal be clearly marked
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“Information Only” and shal be used as supporting documentation for and must be submitted with each
invoice. In addition, Block 23 of the DD-250 shdl contain the following information:

“DELIVERY DESTINATION: Ingpect dl itemsfor correct quantity and damage. Indicate any

discrepancies bdow. Sign block 22 and retain one for unit files, one copy for District/Group
Commander (as necessary) and fax one copy to Commandant (G- SEC-2B) at (202) 267-4788.”

14



SPECIFICATION FOR THE MANUFACTURE OF OPEN LINK, WELDED STEEL CHAIN
AND BRIDLES

SPECIFICATION NO. 377 REVISION J

OCTOBER 2000
PREPARED BY': REVIEWED BY:
SIGNATURE ON FILE SIGNATURE ON FILE
James Jones, CWQO2 Wayne S. Danzik
Buoy and Structures Team Team Leader
Buoy and Structures Team
APPROVED BY:
SIGNATURE ON FILE 10/23/00
Harley R. Cleveland Date

Chief, Ocean Engineering Divison

15



APPENDIX A

CERTIFICATE OF PERFORMANCE

Contract No.

Chain/Bridle Size Batch/Heat No.

| hereby certify that al shots and bridles in the above numbered batch congsting of shots numbered
through and/or bridles numbered through

submitted for the above numbered contract have successfully passed the proof load test as specified in

paragraph 3.6 and Table Il of U.S. Coast Guard Specification No. 377J.

Signed Date

Title
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