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Preface

This is the First Edition of ANSI/CAN/UL 9595 Standard for Factory Follow-Up on Personal Flotation

Devices (PFDs).

UL is accredited by the American National Standards Institute (ANSI) and the Standards Council of

Canada (SCC) as a Standards Development Organization (SDO).

This Standard has been developed in compliance with the requirements of ANSI and SCC for

accreditation of a Standards Development Organization.

This ANSI/CAN/UL 9595 Standard is under confinuous maintenance, whereby each revisio
in compliande with the requirements of ANSI and SCC for accreditation of a Standards
Organization|
publication, gction to revise, reaffirm, or withdraw the standard shall be initiated.

In Canada, there are two official languages, English and French. All safety warnings must
and English.| Attention is drawn to the possibility that some Canadian authorities may requ
markings andl/or installation instructions to be in both official languages.

Comments d
Proposals s
Developmen

r proposals for revisions on any part of the Standafdymay be submitted to UL
hould be submitted via a Proposal Request_in/ UL's On-Line Collaborati
System (CSDS) at http://csds.ul.com.

UL’s Standafds for Safety are copyrighted by UL. Ngither a printed nor electronic copy d
should be alfered in any way. All of UL's Standards.and all copyrights, ownerships, and rig
those Standgrds shall remain the sole and exclusite property of UL.

To purchase |UL Standards, visit the UL Standards Sales Site at
http://www.shopulstandards.com/HowToOrder.aspx or call tollfree 1-888-853-3503.

This Edition

Personal Floptation Devices, STP1123.

This list repre¢sents the STR 1123 membership when the final text in this standard was ballot
time, changes in the mémbership may have occurred.

STP 1123 MEMBERSHIP

h is approved
Development

In the event that no revisions are issued for a period of four years.fromp the date of

be in French
ire additional

L at any time.
e Standards

f a Standard
hts regarding

pf the Standard has been formally approved by the UL Standards Technical Panel (STP) on

pd. Since that
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Zeland D. DelLoach DelLoach Marine Services, LLC Commercial/Industrial User USA

STP 1123 MEMBERSHIP Continued on Next Page
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Underwriters Laboratories Inc.
171 Nepean Street, Suite 400
Ottawa, Ontario K2P 0B4
Phone: 1-613.755.2729

E-mail: ULCStandards@ul.com
Web site: ul.org

This Standard is intended to be used for conformity assessment.

The intended primary application of this standard is stated in its scope. It is important to note that it
remains the responsibility of the user of the standard to judge its suitability for this particular application.

CETTE NORME NATIONALE DU CANADA EST DISPONIBLE EN VERSIONS FRANCAISE ET
ANGLAISE
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INTRODUCTION
1 Scope

This standard covers the basic elements of a production Inspection Program for various types of personal
flotation devices.

2 Normative References

The following referenced documents are indispensable for the application of this standard. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (l u:udilly any aIIIGIIdIIICIItD) app:;co.

ISO 9001, Qliality management systems — Requirements
ISO 17025, General requirements for the competence testing and calibration laboratories

ISO/IEC 17(20, Conformity assessment — Requirements for the operation of various types of bodies
performing inspection

ISO/IEC 17065, Conformity assessment — Requirements for badies certifying products, pfocesses and
services

3 Terms and Definitions
For the purpgse of this standard, the following definitions apply.

3.1 APPLICANT — The entity who retains the ultimate responsibility to ensure that the Ceftified product
meets the requirements of the Follow-Up Document.

3.2 APPRQVAL - Formal acknowledgement, by the Authority Having Jurisdiction (AHJ), that a product
meets the relevant regulatory requirements.

3.3 CERTIFICATION — A praocess of product evaluation to:
a) Defermine conformance of a product with a nationally recognized safety standard;

b) Providesfor application of a Certification Mark to those products which conform to[the standard;
and

c) Provide for audit of an Applicant and/or Factory’s quality management system, all under terms of
an agreement(s) signed by the Applicant and the Certification and/or Inspection Body.

3.4 CERTIFICATION BODY — A body, acceptable to the AHJ, which determines, by means of product
evaluation and review of the Applicant and/or Factory’s quality assurance measures, that the product is
eligible for the use of the Certification Mark.

3.5 CERTIFICATION MARK — A distinctive registered mark of a Certification Body that the Applicant, by
the terms of the Certification Body, is authorized to apply to the product as a declaration that the product
has been manufactured under the Follow-Up Program and complies with the requirements of the program.

3.6 CERTIFIED - Describes a product found to be in compliance with the appropriate standards and
eligible for coverage under the Certification Program.
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3.7 CRITICAL DIMENSIONS - Those dimensions identified in the Follow-Up Document that directly
affect the performance characteristics of the product.

3.8 FACTORY - The physical location where production, complete or partial, of Certified product takes
place.

3.9 FOLLOW-UP DOCUMENT — A document describing the Certified product and essential elements of
the Follow-Up Program, prepared by the Certification Body and utilized by the Applicant and/or Factory
and/or Inspection Body while the Certification is in effect.

3.10 FOLLOW-UP PROGRAM — The sampllng, mspectlons tests, or other measures taken by the
Applicant and s = check on the
means that tre Appllcant and/or Factory exercises to determme compllance of Cert|f|ed products with the
requirements| Such activities are generally conducted at a Factory or off-site location” where related
activities occpr. Examination and testing may also be conducted by the Certification-and/pr Inspection
Body on samples selected from the factory.

3.11 INITIAL PRODUCTION INSPECTION (IPI) — Inspection of the first production run of a
representative product type to ensure that Applicant and/or Factory of a product are producing the product
in accordancg with the requirements in the Follow-Up Document.

3.12 INSPECTION BODY - A body that validates that the Applicant and/or Factory has performed all
necessary examinations, tests and inspections to determine .compliance of the Certified product with the
requirements|specified in the Follow-Up Document.

3.13 PERSONAL FLOTATION DEVICE (PFD) — Lifesaving or safety device intended to prgtect the user
from drowning, including the following:

a) COMMERCIAL PFD - PFD intendedito meet the carriage requirements for commercial vessels
not supject to the International Conyention for the Safety of Life at Sea (SOLAS);

b) RHCREATIONAL PFD - PFD intended to meet the carriage requirements for| recreational
vessels;

c) SOLAS PFD — PED_intended to meet the carriage requirements for vessels spibject to the
International Convention for the Safety of Life at Sea (SOLAS).

d) THROWABLEPFD - PFD intended to be thrown; and

e) WEARABLE PFD - PFD intended to be worn on the body;

3.14 SPLIT INSPECTION - Inspection of a PFD partially manufactured at one or more Factories and
shipped to another Factory to complete construction.

4 General Requirements

4.1 For each Certified Personal Flotation Device, the Certification Body shall establish a Follow-Up
Program complying with the minimum requirements contained in this standard. Other methods or
alternative means of control considered equivalent shall conform to the same minimum standard for a
Certification Program and shall be authorized by the Certification and Inspection Body and documented in
the Follow-Up Document.

4.2 An Applicant participating in the Certification and Inspection Program shall be required to sign a
legally binding agreement with a Certification and/or Inspection Body. Such an agreement shall provide for
those elements, duties, and responsibilities necessary for compliance with this standard.
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4.3 The Certification and/or Inspection Body shall determine, by means of an Initial Production
Inspection (IP1) and review of the Applicant’s quality assurance measures, including competent staff and
necessary equipment, that the Factory is eligible for coverage under a Certification Program.

4.4 An IPI shall be required for any production by a new Applicant or new Factory, or when the new PFD
product does not use the same or similar aspects of production as existing production.

4.5 The IPI shall consist of witnessing the performance of all testing procedures required for Factory
testing by the employees that will normally be performing said tests, and verification the Applicant and/or
Factory has:

a) Equipment/area necessary to perform required Factory testing.

b) Ca riate National

Stang

ibration program and calibration records of equipment are traceable to approp
ards and comply with section 6.3 of this standard.
tory testing.

c) Refords to demonstrate that the employees are competent to perform.reqtired Fag

d) Knpwledge of minimum requirements for follow-up documents.

e) Refrord keeping and documentation of procedures.

f)Aq
has b

Liality management system in place, noting the length oftime the quality managément system
een in place with documentation, which includes:

1) Incoming inspections and/or Supplier verification,
2) Segregation of non-conforming produet/components, and

3) Procedures for disposition of non=conforming items.

4.6 ThelPI ucted for that

applicant ang

may be waived/modified by the Certification Body if an IPI was previously cond
factory location that covered’the same or similar aspects of production.

4.7 The Cq{
tests, and ins
the requiren

rtification and/or Inspection Body shall witness, as applicable, all necessary
pections to determine compliance of randomly selected samples of the Certifie
ents specified( in the Follow-Up Document. Samples shall be selected fro

bxaminations,
product with
production

intended to b
Mark, and m
open market
audits shall 3

ear the Certification Mark, finished products at the Applicant's factory bearing the Certification
ay also include products that bear the Certification Mark that have been purchased on the

Records’ of factory tests and product examinations conducted between Factory Follow-Up
Iso.beaudited for compliance.

4.8 The Certification and/or Inspection Body shall have the right to conduct unannounced
inspections/audits at the factory, and to control Certification Marks, including the right to require that the
Applicant remove a Mark from a product that does not comply with the requirements or place a product on
hold pending rework or review by the AHJ.

4.9 The Applicant shall agree to have the product investigated by the Certification Body to determine
compliance with changes in standards or shall agree to discontinue application of the Certification Mark
when such changes become effective, or hold and revise the product to bring it into compliance with the
new standard.

4.10 Each component shall be used in accordance with its certification rating and other limitations for
use. Where components are not covered by a separate Follow-Up Program, the Applicant is responsible
for ensuring that all relevant requirements are met.
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5 Respons

5.1 Genera

5.1.1 Certifi

ibilities of Certification and Inspection Bodies
I

cation and Inspection Bodies shall be recognized by the AHJ as:

a) Being engaged, as a regular part of its business, in performing inspections and tests that are the
same as or similar to the inspections and tests required for the product being considered for

Certifi

cation or witnessed to perform representative tests successfully;

b) Having, or having access to, the equipment, facilities, personnel, and calibrated instruments that
are necessary to inspect and test the products under the Certification Program;

c) Not

d) Bei
financ
from g
compl

e) Not
for an

impartjality of the Follow-Up Program;

f) Not
of insq
Body
contra

g) Prd
panel
labor

preseﬂf

h) Ma

deemed equivalent by the AHJ.

being owned or controlled by:

Applicant of similar products, or
2) A supplier of materials to the Applicant and/or Factory.

ng responsible for the impartiality of its Certification activities and shall not allow
al or other pressures to compromise impartiality. This shall’not prohibit the Certi
onsulting with an Applicant in setting up appropriate quality and record-keepin
ance review of products throughout their design praecess;

advertising, promoting, or designing any Applicant’s product or performing co

y Applicant or Factory for products covereddnder the Follow-Up Program that

contracting or transferring to anotherperson or organization responsibility for th
ections or tests required under, the Certification Program, unless the originating
maintains oversight and accountability for a third party Inspection Body
ctual agreement;

viding a mechanism, for appealing decisions of the Certification and Inspectic
of independent experts composed of three members, one each from ind

ted to the AHJ;

ntainingindependent accreditation to ISO/IEC 17020 or ISO/IEC 17065, or oth

1) An Applicant, vendor, or buyer of the products to be inspected or testg

bd, or by an

commercial,
fication Body
j systems or

hsulting work
could impair

b supervision
Certification
ia a written

n Body to a
istry, testing

ories, and regulatory agencies, chosen on a rotating basis with the final appeal to be

er standards

5 1 2 Th C whifi 'H AL [l tH P ad bhall Hth £ Cartifi 'H [\
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lark only on

products that comply with all of the requirements of the Follow-Up Program and are also bearing the
Approval Number of the AHJ. The Certification Mark shall be owned and controlled by the Certification
Body, used exclusively to identify products as being Certified, and be Federally registered as a
Certification Mark with the relevant agency (e.g. U. S. Patent and Trademark Office under the Trademark
Act of 1946, commonly referred to as the Lanham Act (15 U.S.C. 1051 et. seq.) in the US, or the Canadian
Intellectual Property Office under the Trade-marks Act (R.S.C. 1985, c. T-13) in Canada).

5.1.3 The Certification Body shall prepare a Follow-Up Document that conforms to this standard. The
Follow-Up Document shall identify, describe, and set forth requirements for the continuation of the
certification of the product and shall specify the authorized Certification Mark that shall be used only on the
product and includes:

a) Photographs, drawings, text, or other means to the extent necessary to accurately describe all

import

ant features of the Certified product.
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b) A list of critical dimensions subject to Sections 5.3.4.

c¢) In addition to those requirements in Section 6.5, when the Certification Body determines that
additional tests shall be performed either at the Factory or Inspection Body’s facility, detailed
information describing the specific tests, including frequency, shall be documented by the
Certification Body.

5.1.4 The Inspection Body shall complete a report at the time of each inspection and shall record an
audit of the Applicant’s and/or Factory’s data sheets from both the ongoing inspection visit and samples of
Applicant’s and/or Factory’s data sheets from production since the last inspection visit. The inspection
report shall include at least the following information:

a) Dafeof inspection;

b) Inspector’'s name and Inspection Body’s name;

c) Fagtory address;

d) Representative of the Applicant’s name, phone number, and email address;
e) Follow-up document identification number;

f) Identification of the PFD product(s) inspected;

g) Najure of Inspection (i.e. regular inspection, audit inspection, etc.);

h) Qugantity of Certification Marks used since last visit;

i) Degcription of non-compliances and corrective actions, if any, determined during thg Inspection;
j) IdeItification of samples being sent to the Certification Body, if required; and

k) Th¢ inspection result and a statement of conformity where applicable.

5.1.5 If the| production samples are-hot in compliance with the requirements, the Certification and/or
Inspection Bpdy shall require the Applicant, before shipping, to:

a) Remove all markings referencing certification, inspection or approval from the prodlct; or
b) Rework all products to comply with the requirements of the standard; or

c) Abide by-the decision of the Certification or Inspection Body and/or the AHJ w(th regards to
temptfrary acceptance of the non-compliant product.

5.1.6 For a split inspection, the Certification Body shall include in the Follow-Up Document each
Factory’s specific responsibilities to maintain traceability of components and the level of compliance
directly related to that Factory’s operations. In addition, the Follow-Up Document shall specify the split
inspection identification related to the PFD subassembly and/or components.

5.2 Assignment of a Process Rating

5.2.1 The Certification Body shall assign each Applicant/Factory combination a Process Rating, as
shown in Table 5.1. The Certification Body shall assign a Process Rating when an Applicant/Factory
combination first starts production of PFDs for which an approved Follow-Up Service program is required.
Each new Applicant/Factory combination shall initially be assigned to Process Rating C or Process Rating
B upon assessment by the Certification and/or Inspection Body. A sample program is attached; see Annex
B — Elements of a Quality Management System.
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5.2.2 Process Rating A shall be assigned to an Applicant/Factory combination that has demonstrated a
superior quality management system.

5.2.3 Process Rating B shall be assigned to an Applicant/Factory combination with a good quality

management

system.

5.2.4 Process Rating C shall be assigned to an Applicant/Factory combination with minimally compliant
quality management system or a quality management system that has not previously been rated.

Table 5.1
Assignment of a Process Rating

Required Qual

ity Elements

Process Rating

Process Rating C

Process Rating B

Process

Rating A

Quality Managg
(QMS)

ment System

QMS that meets minimum
requirements of this Standard.

QMS defined by Applicant/
Factory, which includes a
Quality Manual that

QMS’recognize
Certification as
9001, or a com

d by the
meeting ISO
arable quality

Applicant and/or Factory’s
tests on end products.

proeess QC inspection and
tests and as a result is able to
perform a reduced number of
end product tests.

incorporates this Standard’s standard, eithel| by audits or
requirements but is not acceptance of g 3rd party
approved by a 3rd party: registration.

Control of Supdliers & As needed for maintaining Documented precess for Documented prpcess for

Subcontractors traceability records evaluation, selection and evaluation, selgction, and
control control that is agcredited

under the QMS
Testing & Docufnentation Able to perform & document Conducts & documents in- Conducts & doguments in-

process QC inspection and

testsand asan
perform minimg
tests.

Able to perform|
prescribed in th

psult is able to
| end product

all tests as
s Standard.

Experience

None

1-year performing at Process
Rating B while assigned
Process Rating C

1-year performi
Rating A while
Process Rating

hg at Process
hssigned
BorC

525 Thep
Inspection Ba
at the reques

526 If an
external audit

ocess rating shall.be re-evaluated at least on an annual basis, when the Certifi
dy determines that the Applicant and/or Factory has failed to meet the criteria of
of the Applicant and/or Factory.

\pplicant and/or Factory is found to not be satisfactorily maintaining their QN
, their’process rating will be reassigned based on Table 5.1.

cation and/or
Table 5.1, or

IS during an

5.3 Elements of the Follow-Up Program

5.3.1 General

5.3.1.1

Factory shall comply with the minimum requirements for the applicable Process Rating.

5.3.2

5.3.2.1

Inspection Frequency

The Certification and/or Inspection Body’s Countercheck Program, described in 5.3.7, at the

Frequency of inspections shall be established in proportion to the production of PFDs bearing the

Certification Mark and Process Rating. If an Applicant/Factory declares that a Factory is inactive and there
has been no inspection in the current calendar year, the Certification and/or Inspection Body shall conduct
one unannounced inspection per year to assure no production is occurring.
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5.3.2.2 Product inspection audits shall be based on production in accordance with Table 5.2.

Table 5.2
Inspection Frequency

Wearable & Throwable Recreational PFDs — Inherent Buoyancy ONLY

1 inspection per 25,000 PFDs.
Process Rating C Or, if 25,000 PFDs are not likely to be made, the minimum inspection visit frequency shall be 1 per
quarter in which Certified Product is made.

1 inspection per 50,000 PFDs.

Process Rating B Or, if 50,000 PFDs are not likely to be made, the minimum inspection frequency shall be 1 per
quarter in which Certified Product is made.

Process Rating A Regardless of volume, Inspection audits shall be no less than semi-annually.and,may alternate
between product inspection audits and quality system audits.

Wearable & Throwable Recreational PFDs - Inflatable or Combined Buoyancy Media

1 inspection per 5,000 PFDs

Process Rating C Or, if 5,000 PFDs are not likely to be made, the minimum inspéction visit frequency shall be 1 per
quarter in which Certified Product is made.

1 inspection per 10,000 PFDs.

Process Rating B Or, if 10,000 PFDs are not likely to be made, the/mifiimum inspection frequency sh4ll be 1 per
quarter in which Certified Product is made.

Process Rating A Regardless of volume, Inspection audits shall be no less than semi-annually and may alternate
between product inspection audits and.quality system audits.

Wearable & Throwable Commercial PFDs

1 inspection per 1,000 PFDs?

Process Rating C Or, if 1,000 PFDs are notTikely to be made, the minimum inspection visit frequency shall be 1 per
quarter in which Certified Product is made.

1 inspection per 2;000 PFDs.

Process Rating B Or, if 2,000 PFDs are not likely to be made, the minimum inspection frequency shalllbe 1 per
quarterin-which Certified Product is made.

1 inspection per 5000.

Process Rating A Or,if 5,000 PFDs are not likely to be made, the minimum inspection visit frequency ghall be no less
than semi-annually and may alternate between product inspections audits and quality system
audits.

5.3.2.3 Thqg “Ceriification and/or Inspection Body shall increase the inspection frequgncy if, in its
judgment, the increased frequency is necessary to audit the control over the product that will bear the
Certification Mark. The basis for increased inspection frequency shall include the inability of the product to
successfully complete the minimum Applicant and/or Factory’s control program, inspector’s countercheck
program at factory, laboratory tests on the products and any other indication that the Certification Mark is
being misused or misapplied.

5.3.2.4 Where an Applicant/Factory is assigned a Process Rating A, quality system audits may be self-
reported, provided that the Certification and/or Inspection Body has visited the factory location within the
last six months, and no critical QMS non-conformities have been reported.

5.3.3 Verification/ Traceability of Components

5.3.3.1 At each inspection, the inspector shall review the Applicant and/or Factory’s records to determine
compliance with requirements.
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5.3.3.2 The inspector shall select samples of each part or subassembly to be examined.
5.3.4 Critical Dimensions Verification

5.3.4.1 Critical dimensions are those that directly affect the performance characteristics of the product,
and should be documented in the Follow-Up Document.

5.3.4.2 The critical dimensions, such as foam and fabric cutting patterns, seal allowances, seam widths,
etc., shall be verified against the approved illustrations at each inspection. The Certification and/or
Inspection Body representative shall witness factory personnel verifying general design, location of
webbings, closures, etc., to determine they are as shown on the illustrations.

5.3.5 Visual Inspection of Completed PFDs

5351 Ate mine that the

completed PH

hch inspection, the inspector shall examine randomly selected PFDs, and’deter|
Ds are of quality workmanship, by verifying that they:

a) Arelin compliance with the Follow-Up Document;
b) Are|free from defects that would impair the performance of the-RFD; and

c) Are
attach

properly marked in accordance with the Certification Mark and any other
ed consumer information required by the AHJ.

markings or

5.3.6 Review of Records

ht tests have
Juct that is in

5.3.6.1 Thelinspector shall review the Applicant and/ or Factory’s test records to verify th
been conducted as required and that the necessary-information is recorded, and that only pro
compliance hps been shipped.

5.3.6.2 Thelinspector shall verify the records required by Section 6.2.

5.3.7 Certifjcation and/or Inspection Body Countercheck Tests

5.3.7.1 Thellnspector shalliwitness a sampling of tests in sufficient quantity to establish confidence in the

Applicant an
minimum, thg
witnessed sh

/or Factory’s\ability to perform testing as specified in the Follow-Up Dog
buoyancy/test and one strength test shall be witnessed annually. The type of

ument. At a
strength test
conducted in

all vary\in' order to assure all strength tests are witnessed. All tests shall be
accordance with.the test methods in the Sections indicated, unless otherwise specified in tTe Follow-Up

Document.

5.3.7.2 Where a model is provided in “infant” size, samples shall be selected and sent to the Certification
and/or Inspection Body’s laboratory for testing as described in Section 5.3.8.

5.3.7.3 At the discretion of the Certification and/or Inspection Body, additional testing may be required to
verify compliance with the applicable product standard(s), the Follow-Up Document, and this standard.

5.3.8 Flotation Stability Test

5.3.8.1 Once per year, the Inspector shall randomly select one complete device of each “infant” size,
style, and model of PFD.

5.3.8.2 Unless otherwise specified, the Applicant and/or Factory shall forward the selected sample to the
test laboratory for the Flotation Stability Test.
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5.3.8.3 The Flotation Stability Test consists of the Donning, Water Entry, Turning and Flotation Stability
Tests as defined in the applicable standard and shall be conducted on a complete assembled sample with
three test subjects of appropriate size within the stated product range. The results shall comply with the

applicable standard, subject to review by the AHJ.

6 Responsibilities of the Applicant and/or Factory

6.1

6.1.1

General

The Applicant and/or Factory shall provide a system to identify and isolate material as having been

tested or not tested, found to comply or not to comply, scheduled for rework, or the like. Tags, or a similar

means of id

6.1.2 The /
process non-

6.1.3 Certiff
6.1.4 Atan

6.1.5 The A
work that aff
have been s

6.1.6 The /
Certification
conformance
changes shg
Certification

6.2 Record

6.2.1 The A
verify correct

6.2.2 TheA

a) lde

tification to indicate-the =YaT wred-information -are. gnr\npfohln forthis purpose
L 7 "

pplicant and/or Factory shall be responsible for instituting corrective action 'wh
conformances are found.

cation Marks shall not be applied to PFDs that do not comply with the requiremg
ninimum, the Applicant and/or Factory shall conduct the tests'described in Sectiq

pplicant and/or Factory shall determine the competency necessary for personry
cts compliance with product quality requirements,<and verify those competency
tisfied.

pplicant and/or Factory shall maintain a process for changes to products auth

en product or

nts.

n 6.5.

el performing
requirements

orized by the

and/or Inspection Body, or significant_manufacturing process changes that affect product

with requirements. Any product changes, manufacturing process changes, o
Il be submitted to and authorized-by the Certification Body before products
Mark.

keeping

material specifications and compliance with applicable specifications.

pplicant and/or Factory shall maintain test records that include the following:

ntification of parts, subassemblies, or completed PFDs;

b) Teg

test process
may bear the

\pplicant and/or Eactory shall keep records of raw materials, parts, and subassemblies to

ts-eonducted:;

c) Dates of tests;

d) Number of samples tested;

e) Results of testing (pass/fail, and related data); and

f) Name of person who performed the activity.

6.2.3 The Applicant and/or Factory shall keep records verifying the competency of personnel performing
work that affects compliance with product quality requirements.

6.2.4 The records shall be retained for at least 5 years and be available to the inspector upon request.
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6.2.5 Where the PFD holds Approval from the AHJ, the Applicant is responsible for maintaining valid
Approval. The Factory shall have a means for tracking the status of each Approval.

6.3 Calibration of Testing and Measuring Equipment

6.3.1 The Applicant and/or Factory shall maintain a program to assure that testing and measuring
equipment used in production and/or inspection is clean, proper working order, and calibrated.

6.3.2 Inspection, measuring, and test equipment used by the Applicant and/or Factory to demonstrate
compliance with requirements shall be calibrated and traceable to a national standard. The Applicant
and/or Factory is responsible for selectmg mspectlon measurlng, and test eqmpment that is suitable for
the measuremen Lire GLip s Capak lerance and
precision req |rements Ilsted in Annex C

6.3.3 Equipment shall be calibrated at least annually with records of calibration maintained, gither by:
a) An putside calibration service traceable to a national standard, or
b) Applicant/factory internal calibration program, provided it:

1) Uses externally calibrated measurement standard equipment traceable {o a national
standard that is only used for calibration purposes,

2) Uses documented calibration methods, and

3) Is conducted by trained competent persannel.

6.3.4 Measuyrement standard equipment shall be calibrated at the specified frequencies:

a) Wejghts and dimensional gauge bleck measurement standards shall be calibrated every three
years jor whenever the measurement standard has been subject to some form of ablise that may
affect fhe measurement standard’s fitness for use, and

b) All pther measurement standards shall be calibrated at least annually.

6.3.5 Equipment out of calibration shall be replaced or repaired. When equipment is foqu to exceed
required calijration tolerances, the Applicant and/or Factory shall perform an analysis to defermine if the
out of calibrafion condition-could have adversely affected inspection or test results. The invegtigation shall
be initiated by the Applicant and/or Factory, and done to the satisfaction of the Certification Bqdy.

6.4 Split In:fpection Responsibilities

6.4.1 Each Factory shall maintain traceability of components directly related to that Factory’s operations.

6.4.2 When shipped, each sub assembled PFD shall comply with the requirements applicable to the
construction stage of the sub assembled PFD.

6.4.3 Each subassembly Factory shall apply a split inspection identification to the subassembly and/or
components that are compliant to the Follow-Up Document.

6.4.4 A copy of all product examination, traceability, and test records related to that Factory’s operations
shall be maintained by each Factory.
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6.4.5 A copy of these records from each subassembly Factory shall be forwarded to the Factory that
completes the PFD construction and shall be maintained in the traceability records for the PFD at the final

Factory.

6.4.6 Subassemblies and/or components received at the final Factory shall only be used when
accompanied by the appropriate records and bearing the specified split inspection identification.

6.5 Tests to be conducted by the Applicant and/or Factory

6.5.1

General

la o4 Tollo O .2

6.5.1.1 Th
applicable to
buoyancy, th

6.5.1.2 Thg
as applicabls
individual lot

A L 4 all = 4 laall <l bl 4 s Latacl i Talo
Apphnearit arius7or auu.u_y S0 dIT CUTTUUGUL UTC ITolo TolCu il Tavic V. T, TdVIT U.J,

Table 6.5 as

the type and buoyancy medium of the PFD. Where the PFD uses both inherent

sample selection and lot compliance shall be based upon Table 6.1/ Table 6.3

e tests in Table 6.1 and Table 6.3 apply, but duplicate tests need not be repeated.

and inflatable

or Table 6.5,

shall be selected for the Detailed Product Examination.

p, for each consolidated lot completed within that month. At Ieast one sample from each

6.5.1.3 A maximum of one month’s production may contain multiple)completed PFD lotg of the same

model PFD V
lot is not ned
1000 PFDs.

6.5.1.4 Thdg
consolidated
consolidated

6.5.1.5 Th¢g
production.

6.5.1.6 Ead
procedures i
inspected for

6.5.2

essary for change in component lots. At no time shall a consolidated complet

lots.

h PFD pamphlet or placard type shall be inspected at least annually to
n Annex A. When a.new printing run is received, the pamphlet or placard sh
content.

Inherently buoyant PFD tests

Table 6.1

vith the same component model/style/type and with ne’€hange in production mgthods. A new

ed lot exceed

testing shall be completed at the end of/thé month or at the end of the completion of the
lot, whichever occurs first. The testing shall be completed before the shipmen{ of any of the

compliance records shall contair’ the individual lot numbers covered by the cgnsolidated lot

A1l — A2 test

il be visually

Applicant and/or Factory's sample tabulation for inherently buoyant PFD tests

Number of Samples Per Lot

Test

Lot Size Lot Size Lot Size Lot Size
3 to 150 151 to 280 281 to 500 501 to 1000
A3 Detailed Product Examination 2 5 7 13
A4 Final Lot Inspection Every PFD in lot
A5 — A6 Foam Buoyancy and Buoyancy 1 2 3 4

Distribution Test 2

A7 — A8 Strength Tests °

A9 Vinyl Coating Thickness Test °

Table 6.1 Continued on Next Page
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Table 6.1 Continued

Number of Samples Per Lot
Test Lot Size Lot Size Lot Size Lot Size
3to 150 151 to 280 281 to 500 501 to 1000
A19 Rescue Harness PFD Attachment 1 per lot
Release Test
A20 Rescue Harness Strength Test 1 per lot
A21 Rescue Harness PFD Pull-Toggle 1 per lot
Security Of Attachment Test
A22 Bulk Processed Kapok Buoyancy See A22
Test
A23 Kapok Purfty ¢ See A23
A24 Kapok Budyancy Test ¢ 1 2 3 4
A25 Kapok Displacement Test 9 3 5 5 5
A26 Kapok Weight Test ¢ 2 5 6 6
A27 Kapok Insgrt Envelope Seam 2 5 6 6
Strength Test ¢

a) If a PFD sam
selected at ran
tests may be p4g
b) The indicate
used. A changs
every quarter.

c) This evaluati
d) This test only
e) Each kapok

additional numi

ple does not conform with the Buoyancy Test, a sample size from the nexi‘succeeding lot shall cons
om. Samples for the Buoyancy Distribution Test shall be the same samples used in the Buoyancy T
rformed at the same time. This test may be conducted in-process.

test shall be conducted upon any change in component Model/style, or when a revised production
in component lot number is not considered a change in Model/style. However, the test shall be run 3

bn shall be conducted on the samples prepared in accordance with the Vinyl Thickness Coating Test
applies to PFDs that use Kapok for buoyancy.

hsert is checked for weight during the stuffing operation: The number of samples per lot in this Table
er of complete sets of inserts randomly selected for a Weight Test.

st of 10 PFDs
bst. These

process is
t least once

represent the

The sample acceptance and rejection rate shall comply with Table 6.2. If a sample does

acceptance ¢
sample testin
described in T

Fiteria in Annex A and the Follow-Up Document for any test described in Table §
g shall occur. When second-sample testing is necessary, the number of samp
[able 6.1 shall be twice the’size.

Table 6.2
Sample acceptance and rejection rate for inherently buoyant PFD tests

not meet the
.1, a second
es per lot as

Number of Nonconforming Samples Per Lot

Lot Size Lot Size Lot Size Lot Size

1to 150 151 to 280 281 to 500 501 to 1000
FIRST SAMPLE:
Accept Lot 0 0 0 0
Select second sample 1 1 1 1
Reject Lot 2 2 2 2
SECOND SAMPLE:
Accept Lot 0 0 0 0
Reject Lot 1 1 1 1



https://ulnorm.com/api/?name=UL 9595 2021.pdf

SEPTEMBER 9, 2021 ANSI/CAN/UL 9595 23
6.5.3 Inflatable PFD tests
Table 6.3
Applicant and/or Factory's sample tabulation for inflatable PFD tests
Number of Samples Per Lot
Test Lot Size 1 Lot Size 101 | Lot Size 201 Lot Size Lot Size 501 | Lot Size 751
to 100 to 200 to 300 301 to 500 - 750 —-1000
A3 Detailed Product Examination 2 2 3 4 6 8
A4 Final Lot Inspection Every PFD in the lot
A7 — A8 Strength Tests C
A10 Buoyancy|and Inflation 1 2 3 4 6 8
Medium Retention 2
A11 Uninflated|Buoyancy b
A12 Over Pregsure ¢ 1 | 2 | 2 | 3 | 3 | 4
A13 Air Retentjon f Every PFD in the lot
A14 Seal Searn Strength 9 1 | 2 | 2 | 3 | 3 | 4
A15 Strength df Attachment b
a) Buoyancy apd Inflation Medium Retention test samples may be used for the Ovef-Pressure test.
b) Test shall bg conducted at least annually on one completely assembled samplé foreach model/style and size.
c) The indicated test shall be conducted upon any change in component Model/style, or when a revised production|process is
used. A changg in component lot number is not considered a change in Model/style. However, the test shall be runjat least once
every quarter. Pver-Pressure Test samples may be used for this test. If the Over-Pressure Test samples are used for the Strength
Tests and a legkage occurs during the Strength Tests only, new samples from that lot may be selected without complying with the
Retest Samplg Size.
d) Samples selected for the indicated tests may not be used for more than one test, except as noted in a or c.
e) If a sample fails the Over-Pressure Test, the number of samples to be tested in the next lot produced shall be at least two

percent of the

f) The inflation
cap. Other me
that of the prot|
evacuation of {
g) This test mg

otal number of PFDs in the lot or ten PFDs, whichever is greater.

ichamber of the PFD shall be evacuated of airby depressing the oral valve with the protrusion of the
hns can be used to depress the oral valve.provided it does not protrude into the oral tube a distance
usion of the oral tube dust cap. The'oral tube valve shall have free movement of the enclosed valve
he air.

y be conducted in-process on conipleted inflation chambers or completed PFDs.

oral tube dust
preater than
spring after

The sample
acceptance ¢

sample testing shall occur"\WWhen second sample testing is necessary, the number of samp
Table 6.3shall be twice the size.

described in

acceptance and (rejection rate shall comply with Table 6.4. If a sample does
riteria in Annex A and the Follow-Up Document for any test described in Table

'!'ab

not meet the
6.3, a second
les per lot as

le 6.4

Number of Nonconforming Samples Per Lot

Lot Size Lot Size Lot Size Lot Size Lot Size Lot Size

1to 100 101 to 200 201 to 300 301 to 500 501 to 750 751 to 1000
FIRST SAMPLE:
Accept Lot 0 0 0 0 0 0
Select second sample - - 1 1 1 1
Reject Lot 1 1 2 2 2 2
SECOND SAMPLE:
Accept Lot - - 0 0 0 0
Reject Lot - - 1 1 1 1
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6.5.4 Throwable PFD tests

Table 6.5

Applicant and/or Factory's sample tabulation for throwable PFD tests

Number of Samples Per Lot

Test Lot Size Lot Size Lot Size Lot Size
3 to 150 151 to 280 281 to 500 501 to 1000
A3 Detailed Product Examination @ 2 5 7 13
A5 Buoyancy Test ¢ 2 3 4
A9 Vinyl Coating Thickness Test ¢ 1 1 1 1
A16 — A18 Gralp Strength Tests © 1 1 1 1
A24 Kapok Budyancy Test &P 1 2 3 4
A26 Kapok Weight Test 2 2 5 6 6
A27 Kapok Insgrt Envelope Seam Strength Test 2° 2 5 6 6

a) Samples sel
same samples
b) Each samplg
c) If a Throwab

belected for other specified tests.

Throwable PF

f) Each kapok i
per lot in this T3

S.

bcted for performing the Detailed Product Examination and Kapok Insert Envelope Seam Strength Te

Throwable PFD shall either be a completed PFD or the number of inserts.comprising a completed H
e PFD does not conform with the Buoyancy Test, random sampling from(the next succeeding lot sha]l consist of 10

d) This evaluatipn shall be conducted on the samples prepared in accordance with the Vinyl Thickness Coating Tes{.
e) This test appjies to Ring Buoy Body and Grab Line Strength Tests, Horseshoe’Buoy Body/Grab Strap Strength Te
Cushion Grab $trap Strength Test in Annex A. The indicated test shall be conducted upon any change in component Model/style,
or when a revisgd production process is used. A change in component lotiumber is not considered a change in Mofel/style.

However, the tdst shall be run at least once every quarter.
sert used in cushions is checked for weight during thé 'stuffing operation. The number of complete s
ble represent the additional number of inserts randomly selected for a Weight Test, with results reco|

st may be the

FD.

st, and

pts of inserts
ded.

The sample 2
acceptance c
sample testin
described in T

[able 6.5 shall be twice thesize.

Table 6.6

cceptance and rejection rate shall comply with Table 6.6. If one sample does
riteria in Annex A and the Follow-Up Document for any test described in Table 6.5, a second
g shall occur. When second_sample testing is necessary, the number of samp

Sample ‘acceptance and rejection rate for throwable PFD tests

not meet the

es per lot as

Number of Nonconforming Samples

Lot Size Lot Size Lot Size Lot Size
1to 150 151 to 280 281 to 500 501 to 1000
FIRST SAMPLE: |
Accept Lot 0 0 0 0
Select second sample - 1 1 1
Reject Lot 1 2 2 2
SECOND SAMPLE:
Accept Lot - 0 0 0
Reject Lot - 1 1 1
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ANNEX A
(Normative)
Test Methods
TEST METHODS FOR ALL PFDS
A1 Placard Inspection
A1.1 Method
Appearance and Content Test
Each samplg placard shall be visually inspected.
Attachment|Test
A complete RFD shall be suspended in an upright position above the floor by any convenient fixed means.
The placard |shall be attached to a PFD by its intended method. A total ‘wéight of 1.8 +0[1 kg shall be
attached approximately 25 mm from the bottom middle portion of the placard by a clamping mechanism.
The complete assembly (consisting of the PFD, the placard, the attachment means, and thg weight) shall

be suspende

A1.2 Basiq of Acceptability

The written
Document.

The placard

A2 Pamph

d for at least 1 minute, such that the complete assembly-does not touch the floor

text and illustrations of the samples shall“be identical to the placard in t

hnd its attachment means shall notbreak or separate from the PFD.

Jet Inspection

ne Follow-Up

A2.1 Method

Appearance and Content Test
Each samplg pamphlet-shall be visually inspected.

Interior Paper Weight Test

The cover pé ensions shall
be taken of each interior page. The total weight of all the interior pages shall be measured in grams. The
weight per area of the interior pages shall be calculated using the formula below:

ol + [l ball kL £ laot hlot 1 T N H
YT aliu olapiITo olidil VT TTITTUVTU TTUTTT UTTC CUTTIPICLIC JalTipiiict oartipic.  1T1T1C UlTl

Total weight of interior pages (grams)

Weight Per Area - - - - - ; .
(grams/cm?) = Width of interior % Length of interior x Number of interior pages
pages (cm) pages (cm)
Attachment Test

A complete PFD shall be suspended in an upright position above the floor by any convenient fixed means.
The pamphlet shall be attached to a PFD by its intended method. A total weight of 1.8 +0.1 kg shall be
attached approximately 25 mm from the bottom middle portion of the pamphlet by a clamping mechanism.
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The complete assembly (consisting of the PFD, the pamphlet, the attachment means, and the weight)
shall be suspended for at least 1 minute, such that the complete assembly does not touch the floor.

A2.2 Basis

of Acceptability

The written text and illustrations of the samples shall be identical to the pamphlet in the Follow-Up

Document.

The Weight P

er Area shall be at least 4.08 grams per 645 cm?.

The pamphlet and its attachment means shall not break or separate from the PFD.

A3 Detailed

A3.1 Methd

Refer to Man
each producit
webbing, etc.
for meeting p
in compliance

A3.2 Basis
Results of thg

a) Co
Docun

b) Th
descri

¢) That the torque of each screw type mechanical fastener falls within the tolerance sp

appro
d) Tha

e) Tha
excep!

Individual PF
(such as soi

Product Examination
d

ufacturer's Sample Tabulation table for the number of complete . RPEDs to be g
, markings, and workmanship of each sample. The inspector/auditor shall not bg

roduction schedules or be supervised by someone who is&This inspection shal
with record keeping requirements.

for Acceptability
sample examination shall be recorded to verify:

mpliance with the specifications in the “appropriate descriptive section(s)
nent;

ht measured dimensions complyy with the dimensions and tolerances in thg
btive section(s) of the Follow=up Document;

briate descriptive section(s) of the Follow-up Document;
t first class workmanship is inherent in the product; and

t PFDs are_free from defects which may materially affect their appearance or
as described below.

Ds marked “seconds” or “irregulars” shall not be accepted. PFDs with surface i
ing),vor with defects in optional or decorative components are generally ng

elected from

ion lot. The examination shall include construction details, dimensions (malerial, fabric,
b responsible

be recorded

of Follow-up

appropriate

ecified in the

serviceability,

mperfections
t considered

seconds or irr
nor shall they

] H S 1 ] H AN 1l 41 4 Ll 4l £ L
HUIGIO mu |cy UUIII}JIy Wit air Uticr TCYunTITiCTnG. 11Oweoveld, I.Ilcy |||ay nmotTriave

be packaged indicating imperfections.

A4 Final Lot Inspection

A4

Method

ny markings

On each PFD, the manufacturer shall perform a 100% final inspection. The final inspection shall be
performed by a manufacturer's representative who is familiar with the requirements of the Follow-Up
Service Procedure, the functioning of the PFD and its components and the production testing procedures.

A4.2 Basis

for Acceptability

Each PFD shall demonstrate:
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a) First quality workmanship;

b) That the general arrangement and attachment of all components, such as body straps, closures,

inflation mechanisms, tie tapes, and drawstrings, are as specified in the applicab
section(s) of the Follow-up Document;

c) That all markings are in compliance with the requirements of the applicabl
section(s) of Follow-up Document;

le descriptive

e descriptive

d) That the information pamphlet and owner's manual required by the Follow-up Document are
securely attached to the PFD, with the pamphlet or placard selection information visible, and

accessible prior to purchase.

Each noncorjforming PFD Shaltbe rejected.

TEST METHODS FOR INHERENTLY BUOYANT PFDS
A5 Foam Buoyancy Test

A5.1 Method

The buoyanf material, as defined the Follow-Up Document, shall be‘placed in an individu
sample baskgt and completely submerged for a minimum of 2 hours\without being unduly co
the end of the 2 hours, all entrapped air shall be removed. The basKet shall not be brought od
at any time pior to taking the buoyancy reading off the scale.

Then the bagket shall be suspended by a spring or digital’'type scale so that the basket is su
a minimum of 50 mm between the inside top of the basket and the surface of the water, and

1. Th¢ submerged weight of each weightéd®basket containing the sample shall be rec

2. Th¢ submerged weight of the weighted basket with the sample removed shall then

The buoyangy of each sample shall bescomputed by subtracting the submerged weight of

ally weighted
mpressed. At
t of the water

pbmerged with

brded,

be recorded.

the weighted

basket, contgining the sample, from.the submerged weight of the weighted basket without the sample. The

temperature
The measure

of the water and the barometric pressure shall be recorded at the end of the B
d buoyancy of any'sample shall be corrected using one of the formulas below:

Barometric Pressure

loyancy Test.

gﬁgfgf@g —Buoyancy x (mm Hg) < 293.15°K
760.2 (mm Hg) Temp. in °C + 273.15°C
or
c ted Barometric Pressure
orrecte _ kPa o
Buoyancy = bBuoyancy  x (kPa) x .293.15 K
101.4 (kPa) Temp. in °C + 273.15°C

For Commercial and SOLAS PFDs, the PFD shall comply with one of the following:

1. Submergence under water for 48 hours prior to measuring the buoyancy; or

2. Submergence under water for 24 hours with a final buoyancy of no less than 95% of the initial

stabilized buoyancy.
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A5.2 Basis of Acceptability

The measured buoyancy shall be within the tolerances specified in the Follow-Up Document.
A6 Foam Buoyancy Distribution Test

A6.1 Method

The buoyancy of the buoyant material from the front of the PFD, as defined in the Follow-Up Document,
shall be determined using the method described in the A5 Foam Buoyancy Test.

The buoyancy of the buoyant material from the front of the PED is divided by the value for total PFD
buoyancy to find the percent buoyancy distribution, using the formula below:

Percent Bugyant _ Buoyancy from front of PFD 100
Distribution Total PFD buoyancy

A6.2 Basis|of Acceptability
The percent Quoyancy distribution shall be within the tolerances specified in the Follow-Up Ddcument.
A7 Horizontal Load Test
A7.1 Methad
The same saiple may be used for the Vertical Load, Test provided it passed.

For UL 1123, UL 1177, UL 1180 and UL 124024 Devices

Each PFD closure assembly shallbe tested independently. This applies to:
« Continuous webbing strap(s) with one hardware closure.

« Single body(strap assembly consisting of more than one hardware/webbing| combination
which provides a continuous strap around the PFD.

* Zippers

For UL 12403-5"Devices

Each PFD shall be tested:

« such that all closures and/or adjustment devices are tested simultaneously, with zipper
fully engaged, if applicable.

« If the PFD includes a zipper and body straps, the test shall be repeated with each of the
body straps fully loosened and only the zipper fully engaged

For this test, two cylinders shall be used. Each cylinder shall be of rigid material (i.e. steel or wood) and of
adequate length to accommodate the full width of the portion of the PFD under test. The lines, straps, or
other means used for applying the force shall pass through the cylinders in the device. Each cylinder shall
be

* 127 +13 mm diameter for all Adult size PFDs, or
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* 50 +6 mm diameter for an Infant, Child or Youth size PFDs,

The following conditions apply for specific PFDs

» For PFDs with friction type closures for size adjustment, the webbing shall be adjusted to the
midway point of adjustment and then marked so that slippage of the webbing at the point of
adjustment can be measured.

* When testing jacket-style PFDs, the sleeves are to be removed or strategically cut to allow the

testa

pparatus to pass through.

« If inflatable, the PFD shall be tested both when uninflated and when inflated by its primary means

of infl

With the PFL
test load sha
tests, any Ig
cylinder, etc|
applied withi

For PFDs wit
dry condition
PFDs shall b

For PFDs re
inflated/uninf

Note: Testing th|
same model usi

tion. A different sample is acceptable to test each configuration.

supported by the top cylinder and only the closure(s) to be tested closed-and
| be applied to the bottom cylinder so that the required load is applied to‘the PF
ad from the test fixtures applied to the device shall be included inthe test
. The test load shall be applied at a gradual and consistent rate-so that the
h 30 to 45 seconds and maintained for the specified time.

h friction type closures or adjustment the slippage shall beimeasured. Following
the test shall be repeated after immersing the PFD in fresh water for 2 minu
e in either an uninflated or inflated condition when measuring slippage.

quiring testing in additional configurations (certain closures independent of ot
ated), the test shall be repeated.

E shortest length zipper per model may be considered representative of test results for longer leng
hg the same zipper style if the zipper pin box is inthe same general location on the PFD in relation tg

engaged, the
D. For all load
load (bottom
force is fully

testing in the
tes. Inflatable

hers, dry/wet,

th zippers of the
the body strap.
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Figure A7.1
Horizontal Load Test Arrangement
Vest Type Yoke Type
4 [l S>> c
J
] Cylinders
Cyfinders ]
= c
C
N\ 7
—
<+— Test Load
<+—— Test Load
qu1507a
For UL 1123, UL 1177, UL 1180 Devices
INHERENTLY BUOYANT PFD REQUIRED TEST LOADS
PFD TYPE TEST LOAD (N) DURATION (MIN)

Aflult or Youth 1300 5
Child 1000 5

Infant 500 5
Comrercial / SOLAS 3200 30

INFLATABLE PFD REQUIRED TEST LOADS

PFD TYPE TEST LOAD (N) DURATION (MIN)
Recreational 2000 5
Commercial / SOLAS 3200 30

For UL 12402-4 Devices

PFD REQUIRED TEST LOADS

PFD TYPE TEST LOAD (N) DURATION (MIN)
Adult or Youth 2000 5
Child 1020 5

Infant

510

5
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For UL 12402-5 Devices

PFD REQUIRED TEST LOADS

PFD TYPE TEST LOAD (N) DURATION (MIN)
Adult or Youth 2000’ 5

Child 1000 5

Infant 510 5

Note 1 — If the PFD has only one closure, then the Horizontal Load should be reduced to 1300N.

A7.2 Basis of Acceptability

If Inflatable, }he PFD shall be inflated and submersed in water to examine for any eviden

after comple

The PFD sh

type closureq

EACH SAM

DISCARDEL

A8 Vertica

A8.1 Methq

The same s3

For UL 1123

ion of the tests.

All not exhibit evidence of functional deterioration, impaired operation; or leak
or adjustments assemblies shall not slip more than 25 mm at any-point of adjus

PLE SUBJECTED TO A STRENGTH TEST SHALL BE~RENDERED UNU
FOLLOWING TESTING.

Load Test
bd
mple may be used for the Horizontal Load.Test provided it passed.

UL 1177, UL 1180 Devices

e Tes
for gr
width

. InflTable PFD samples shall be tested in the uninflated condition.

ng the narrowest shoulder'width per model shall be considered representative
bater shoulder widths of the same model using the same shoulder construction.
5 are nominally the.ssame, only one shoulder sample shall be required to be testd

ce of leakage
s and friction

tment.

SABLE AND

of test results
If all shoulder
d per model.

For ANSI/CAN/UL 12402 Devices

Inflatgble PFDysamples shall be tested both when uninflated and when inflated by its primary

meanis of inflation.

For this test

ditional foam is

allowed to be applled to the neck/shoulder of the test form) in the manner shown in Flgure A8.2. When
testing jacket-style PFDs, the sleeves are to be removed or strategically cut to allow the test apparatus to
pass through. A 76 £+6 mm wide strap so that the test load is applied at a gradual and consistent rate so
that the force is fully applied within 30 to 45 seconds and maintained for the required duration.

With the PFD supported by the 76 £+6 mm wide strap, a test load shall be applied to the bottom of the test
form so that the required load shall be applied through the collar and through its attachment means to the
test form. The total load shall include the test load, its attachment means, and the test form. The PFD shall
be lifted with the 76 +6 mm wide strap so that the test load is slowly applied and maintained for the

required duration.
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Figure A8.1
Test Form
A
B
C
|
E
F
G
$2663b
Key
1—Weld
2 — Insert of Buoyant Material
Test form size (mm)

PFD Size A B Cc D E F G H J
Adult 610 114 76.2 127 381 432 508 25.4 178
Child 508 102 76.2 102 279 330 406 22.2 152
Infant 305 63.5 38.1 63.5 191 203 241 19.1 76.2
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Figure A8.2
Vertical Load Test Arrangement
L
Test Cylinder
|
( |
il B
[
|
d /—| Test Load]
7
qu3670a
Alternate Mé¢thod
An alternative method to using the test\form is to place the PFD upside down and place |a cylinder as

described in

Each samplg
arm holes, W
load shall be
a gradual an
the specified

the Horizontal Load Test through the arms of the PFD as show in Figure A8.3.

shall be suspended in an inverted position by means of a cylinder passed th
ith the load applied to a single shoulder section. The strap for applying the ap
76 £6 mm wide'and have a 6 mm £2mm thick foam covering. The test load shal
0 consistént-rate so that the force is fully applied within 30 to 45 seconds and 1
time.

ough the two
propriate test
be applied at
naintained for
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Figure A8.3

Alternative Vertical Load Test Arrangement

A

su1513b

The PFD shall be examined for any evidence«of’damage after completion of the tests.

Winch

Cylinder

For UL 1123, UL 1177, UL 1180 Devices

Test Load

INHERENTLY BUOYANT PFD REQUIRED TEST LOADS

PFD TYPE TEST LOAD (N) DURATION (MIN)
Adult 670 5
Youth or Child 515 5
Infant 270 5

INFLATABLE PFD REQUIRED TEST LOADS

PFD TYPE TEST LOAD (N) DURATION (MIN)
Recreational 890 5
Commercial / SOLAS 890 30

For UL 12402-4 Devices

INHERENTLY BUOYANT PFD REQUIRED TEST LOADS

PFD TYPE TEST LOAD (N) DURATION (MIN)
Adult or Youth 750 5
Child 510 5
Infant 270 5
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For UL 12402-5 Devices

INHERENTLY BUOYANT PFD REQUIRED TEST LOADS

PFD TYPE TEST LOAD (N) DURATION (MIN)
Adult or Youth 750 5
Child 500 5
Infant 265 5

Note — If the device is intended for two or more user categories (infant, child, youth or adult), the load values shall be specified for
the heavier category.

A8.2 Basis of Acceptability

The PFD shall not exhibit evidence of functional deterioration or impaired operation, and friction type
closures or adjustments assemblies shall not slip more than 25 mm at any point of adjustmen.

EACH SAMPLE SUBJECTED TO A STRENGTH TEST SHALL BE RENDERED UNUSABLE AND
DISCARDELD FOLLOWING TESTING.

A9 Vinyl Cpating Thickness Test
A9.1 Method

The productipn PFD shall be cut in five randomly selected areas. At each cut, the thickness pf the coating
shall be meapured with an optical comparator.

A9.2 Basiq of Acceptability

The measurg¢d thickness of the vinyl coating shall be equal to or greater than specified in the Follow-Up
Document.

TEST METHIODS FOR INFLATABLE PFDS

A10 Buoyancy and Inflation Medium Retention Test
A10.1 Method

Either the Inflation Medium Cylinder Test Method or the Bulk Inflation Medium Test Method shall be used.

The measurgd buoyancy of any sample shall be corrected using one of the formulas below:

Barometric Pressure
Corrected

Buoyancy Buoyancy x (mm Hg) x 293.15°K
760.2 (mm Hg) Temp. in °C + 273.15°C
or
Barometric Pressure
Corrected Buoyancy o (kPa) x 293.15°K
Buoyancy

101.4 (kPa) Temp. in °C + 273.15°C

The Buoyancy Test shall be conducted in a tank of fresh water. A wire mesh, or equivalent, test basket of
sufficient size to hold the sample, without compressing the PFD, shall be ballasted with sufficient weight to
permit the complete submergence of the basket and PFD. The ballasted basket shall be suspended from a
scale calibrated to an accuracy of +28 g, and the weight of the empty submerged basket determined.
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Inflation Medium Cylinder Test Method

Prior to testing, the inflation chambers of the PFD shall be evacuated of air. New, fully charged inflation
medium cylinders, of the size specified for the PFD in the Follow-Up Document, shall be installed in the
inflation systems.

The main chamber of the PFD shall be inflated by manually actuating the inflation system. The pressure
within the chamber shall be reduced to 4 kPa, or to the minimum value of the design pressure range
specified in the Follow-Up Document, whichever is less.

The sample shall be placed in the water and air entrapped in folds of fabric, or the like, shall be removed
from the PFD |mmed|ately foIIowmg submer3|on by agltatmg the PFD by hand for at Ieast one minute while

holding below-t
the basket so

The weight @
equilibrium /
recorded eve
which point s

shall be reconded again 6 hours after the initial stabilized buoyancy reading The temperature

and the baror

The buoyanc

and PFD from the submerged weight of the ballasted basket alohe.

For PFDs ha

Bulk Inflation Medium Test Method

Prior to testin
medium cylin
inflation syste
medium cylin
inflation syste

The main cha
through the o
of the design
minute to pre
minimum valu

The sample s

I.I 1< VleUI ounabc VVILI IUul. IUIIIUVIIIH l.I 1< rru IIUIII LI 1< VleUI lIIU rru OI Idll UU

that its upper surface is a minimum of 50 mm below the water surface.

f the basket, with the sample, shall be recorded at this time. To verify that
buoyancy stabilization has been achieved, the weight of the basket,-with san
Iy 15 minutes after submersion until consecutive readings are within 57 g of &
abilization is considered to have been achieved. The weight of the basket, with

netric pressure shall be recorded at stabilization and at the ‘end of the test.

of the PFD shall be computed by subtracting the submerged weight of the bal

ing more than one inflatable chamber, this test'shall be repeated on each inflata

g, the inflation chambers of the PFD shall be evacuated of air. A used, uncha
der, of the size specified for the-PFD in the Follow-Up document, shall be in
m on the main chamber. For-all other chambers on the PFD, new, fully cha
ders, of the size specified\for the PFD in the Follow-Up document, shall be in
ms.

mber of the PFD(shall be inflated with inflation medium from a bulk inflation m¢
ral inflation system. The pressure within the chamber shall be adjusted to the mg

pressure range specified in the descriptive section(s) of the Procedure for
-stress the.bladder. The pressure within the chamber shall be reduced to 4 k|
e of the design pressure range specified in the Follow-Up Document, whichever

hallybe placed in the water and air entrapped in folds of fabric, or the like, shal

laced under

temperature
nple shall be
ach other, at
the sample,
of the water

asted basket

ble chamber.

rged inflation
stalled in the
rged inflation
stalled in the

edium supply
ximum value
at least one
Pa, or to the
is less.

be removed

from the PFD4

e 1 : 3 : } [Pt 4 =Yt — } e 1 n
Irrrrredrdiety TONOWITTY SUDITIETSIONT DYy dayitalitiy uie Fru Dy T1dalld 10T at 1I€dst UT1e

minute while

holding below the water surface. Without removing the PFD from the water, the PFD shall be placed under
the basket so that its upper surface is a minimum of 50 mm below the water surface.

The weight of the basket, with the sample, shall be recorded at this time. To verify that temperature
equilibrium / buoyancy stabilization has been achieved, the weight of the basket, with sample shall be
recorded every 15 minutes after submersion until consecutive readings are within 57 g of each other, at
which point stabilization is considered to have been achieved. The weight of the basket, with the sample,
shall be recorded again 6 hours after the initial stabilized buoyancy reading. The temperature of the water
and the barometric pressure shall be recorded at stabilization and at the end of the test.

The buoyancy of the PFD shall be computed by subtracting the submerged weight of the ballasted basket
and PFD from the submerged weight of the ballasted basket alone.

For PFDs having more than one inflatable chamber, this test shall be repeated on each inflatable chamber.


https://ulnorm.com/api/?name=UL 9595 2021.pdf

SEPTEMBER 9,

2021 ANSI/CAN/UL 9595

37

A10.2 Basis of Acceptability

Both the initial and the final corrected buoyancy of the PFD, shall be within the buoyancy range specified
in the Follow-Up Document.

In addition, when submerged for 6 hours after stabilization, the corrected buoyancy of the inflated device
shall be not less than 95 percent of the stabilized buoyancy.

A11

A11.1

Uninflated Buoyancy Test

Method

Prior to testipg, the inflation chambers of the PFD shall be evacuated of air. Either a new,|fully charged

inflations medium cylinder or a used, uncharged inflation medium cylinder, of the sizé |sp
PFD should be installed in the inflation systems. If a used, uncharged inflation medium ‘eyling
in the inflatign system, additional weight shall be added to the device to equal thé-weéight ¢

charged infl
The test shal

A wire mesh
shall be balld
ballasted ba

basket at a mpinimum of 50 mm below the water surface.

The sample
from the PFI]
minutes.

The PFD shs

A11.2 Basis of Acceptability

To be consid
minutes of st

A12 Over Pressure Test

A121

The test sha

Method

ion medium cylinder.
be conducted in a tank of fresh water maintained at a temperature of 20 + 5°C.

or equivalent test basket of sufficient size to hold the safple without compres
sted with sufficient weight to permit the complete submergence of the basket ¢
sket shall be suspended from a scale calibrated toran/accuracy of + 28 g, with

shall be placed in the basket. Air entrapped’in folds of fabric, or the like, sha
D immediately following submersion by agitating the PFD by hand for a periog

Il remain submerged in the basket for a minimum 15 minutes.

bred acceptable, thePFD is required to maintain a positive buoyancy (i.e., not tg
bmergence.

l

cified for the
er is installed
f a new, fully

5ing the PFD,
nd PFD. The
the top of the

| be removed
of at least 3

sink) after 15

size to hold

I*be tonducted in a tank of fresh water. A wire mesh, or equivalent, test basket of sufficient
the sampte without compressing 1t-shatt-be battasted with Wo permit the

complete submergence of the basket and PFD.

If provided, an over-pressure relief valve shall be blocked or otherwise rendered inoperative. All chambers
of the sample shall then be inflated to the over-pressure value specified in the Follow-Up Document.

The inflated PFD shall be submerged in the basket.

The weight of the submerged basket with inflated sample, with its top edge a minimum of 50 mm under
water, shall be determined immediately upon stabilization of the scales (initial measurement) and after an
additional 5 minutes (final measurement).

The buoyancy shall be considered the difference between the two weights (empty basket weight minus
basket weight with sample). The percent change in buoyancy shall be calculated as follows:
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Final Buoyancy — Initial Buoyancy

%A in Buoyancy x 100.

Initial Buoyancy

The sample shall be observed for leakage as evidenced by a continuous stream of bubbles. The sample
shall also be examined after the test to determine if it is still serviceable.

A12.2 Basis of Acceptability

The PFD shall have no loss in buoyancy greater than 5 percent after being inflated for 5 minutes to the
over-pressure specified in the Follow-Up Document. In addition, the PFD shall remain in a serviceable
condition.

If leakage is

pressure spe
Retention Te
Retention Te
specified in th
Retention Te
buoyancy spsg

bbserved during the test, the pressure in the PFD shall be reduced to the Air,Retention Test
cified in the Follow-Up Document. The PFD shall then be subjected toceither a 12 hour Air
5t or a 24 hour Buoyancy and Inflation Medium Retention Test. The'resulis of this Air
5t will be considered acceptable if the pressure after 12 hours is, within the inflation range
e descriptive section(s) of the Procedure. The results of this Buayancy and Inflation Medium
5t will be considered acceptable if the buoyancy after 24 .hours exceeds the minimum
cified in the Follow-Up Document

EACH PFD S
DISCARDED

UBJECTED TO THE OVER PRESSURE TEST SHALL BE RENDERED UNU
FOLLOWING TESTING.

SABLE AND

A13 Air Retention Test

A13.1 Method

Either the C

Samples tesTed using the Change in Pressure Test Method may be retested using the

Buoyancy Te
PFDs having
chamber.

ChangeinB

This test sha

size to hold th

complete sub

The ballasted

ange in Buoyancy Test Method orithe Change in Pressure Test Method sh

5t Method and accepted if the results of the Change in Buoyancy Test are ac
more than one inflatable chamber, the Air Retention Test shall be repeated on e

loyancy Test Method

| be conducted‘in a tank of fresh water. A wire mesh, or equivalent, test baske]
e sample without compressing the PFD shall be ballasted with sufficient weight
mmergeneeof the basket and PFD.

basket shall be suspended from a calibrated scale and the weight of the subm

all be used.
e Change in
ceptable. For
hch inflatable

t of sufficient
to permit the

brged basket

determined.

The main inflatable chamber shall be inflated with air to the Air Retention Test Pressure as specified in the
Follow-Up Document. Air entrapped in folds of fabric, or the like, shall be removed from the PFD
immediately following submersion by agitating the PFD by hand for a minimum of one minute while holding
below the water surface. Without removing the PFD from the water, the PFD shall be placed under the
basket so that its upper surface is a minimum of 50 mm below the water surface. To verify that
temperature equilibrium / buoyancy stabilization has been achieved, the weight of the basket, with sample
shall be recorded every 15 minutes after submersion until consecutive readings are within 57 g of each
other, at which point stabilization is considered to have been achieved. The weight of the basket with the
sample shall be recorded again at least 12 hours after the initial stabilized buoyancy reading.

The temperature of the water and the barometric pressure shall be recorded at stabilization and at the end
of the test.
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The buoyancy of the PFD shall be computed by subtracting the submerged weight of the ballasted basket
and PFD from the submerged weight of the ballasted basket alone.

Change in Pressure Test Method

The main infl

atable chamber shall be inflated with air until:

(1) the Over Pressure Relief Valve (OPRV) opens, or

(2) the pressure equals 12 kPa or the maximum pressure of the design inflation range specified in
the Follow-Up Document, whichever is greater, or

(3) the pressure equals 6.8 kPa above the maximum pressure of the design inflation range

Speci

After a minim

ied in the Follow-Up Document.

um 30 minute stabilization period the pressure shall be measured and, if neces

to the Air Retention Test Pressure specified in the Follow-Up Document. This value sha

adjustment
temperature
first stable re

A13.2 Bas

and barometric pressure shall be recorded after stabilization. Atleast twelve h
ading, the final ambient temperature, barometric pressure shallbe measured an

s of Acceptability

Change in Buoyancy Test Method

If during the
remain at 1
described fof

Each inflatah
period of 12

Change in P

If, during the
by more thar
Inflation Med

Each inflatab
(whichever i
acceptable |
maximum ac|

est, the water temperature is not maintained at'20 + 3°C or the barometric pres
D1 + 1 kPa, then the initial and/or final _buoyancy shall be corrected using
the Buoyancy and Inflation Medium Retention Test, A11.

le chamber of a PFD shall not experience a buoyancy loss of more than 1 p
hours.

ressure Test Method

test, the ambient temperature changes by more than 3°C or the barometric pres|
1 kPa, the results shall be corrected using one the formulas described for the E
um Retention Test; A11, with the buoyancy replaced with pressure.

le chambér-of a PFD shall not experience a pressure loss of more than 2.7 kPa

less). of the stable pressure over a period of 12 hours. If the time exceeded
pss Shall be equal to or less than the loss extrapolated at 16 hours. For
ceptable loss is as follows:

sary, adjusted
| be noted. If

S necessary, an additional stabilization period may be conducted. The ifpitial ambient

ours after the
d recorded.

sure does not
the formulas

ercent over a

sure changes

Buoyancy and

or 20 percent
16 hours, the
13.7 kPa the

LENGTH OF AIR RETENTION TEST LOWEST ACCEPTABLE VALUE WHEN STARTING @ 13.7 kP
12 Hours 11 kPa
13 Hours 10.8 kPa
14 Hours 10.5 kPa
15 Hours 10.3 kPa
216 Hours 10.1 kPa
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A14 Seal Seam Strength Test

A14.1 Method

Ten samples, each measuring 25 x 200 mm, shall be used. Each sample consists of two, 25 x 100 mm,
pieces of fabric sealed together with a seal seam. A minimum of two samples shall be cut with the long
dimension parallel to the warp yarns of the chamber material and at least two samples shall be cut with the
long dimension perpendicular to the warp yarns of the chamber material.

In lieu of cutting seam samples from the completed bladders, prepared welded seams may be used with 5

samples constructed in the warp direction and 5 samples constructed in the fill direction.

No sample sH

Initial jaw seq
centered bet
sample shall
sufficient slag
to hang freely
at the rate of
Rubber padd
and the test r

A14.2 Basis of Acceptability

The average
direction requ
direction, the
other Accepta

A15 Strength of Attachment Test

A15.1

The PFD shs
chamber sha
be attached t
having a joint|
weight attach

the point of aftachment'to the locations(s) most critical for the specific design being evaluated

The test form

Methlod

all Include selvage.

aration shall be 76 mm. The unsealed ends of the sample shall be clamped le

be centered between the clamps and aligned perpendicular to the diréction of
k so that the seal seam is not pre-stressed. The sealed ends of the-fabric shou
in lieu of being held perpendicularly to the direction of pull. The jaws shall then
300 = 25 mm per minute. The maximum force required to cause rupture shall
bd jaws may be used to prevent slippage. Samples that slip.in the clamps shall
bpeated.

seal seam strength shall be as specified in/he Follow-Up Document. Average
ire a minimum of 5 samples in that direction. If insufficient samples are availab
minimum average value of the 10 specimens shall be the average of the War
ble Values.

Il be mounted on_the‘test form illustrated on Figure A8.3 in the uninflated co
| be inflated to the_maximum pressure of the design inflation range. A test load

b each inflation‘system, in turn by means of a clamp lacing or the like. For an inf|
or couplingsether than at the connection to the chamber, the test shall be condu
d at a point-beyond the joint or coupling. Any tubes or hoses shall be evaluated

shall be freely supported from the top, and then the test load shall be gradually

ngthwise and

veen the upper and lower clamps of the tensile test machine. The seal seam area of the

pull, allowing
d be allowed
be separated
be recorded.
be discarded

s for a fabric
e for a given
b plus Fill, or

hdition. Each
bf 225N shall
ation system
cted with the
by adjusting

applied at a

consistent ra

e over 30 to 45 seconds until the inflation system completely supports the

weight, and

maintained in this position for a minimum of 5 minutes. After removal of the load, the chamber inflation

pressure shal

| be measured and recorded.

The same PFD tested above shall be totally deflated and the tests repeated using a test load of 135 N.

For a PFD having other identifiable grab points, the inflated test shall be repeated using a test load of
135 N applied to the grab points.

A15.2 Basis of Acceptability

To be considered acceptable, the PFD is required to remain serviceable and not experience a pressure
loss greater than 2.8 kPa or 20 percent of the initial pressure, whichever is less.
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TEST METHODS FOR THROWABLE PFDS
A16 Ring Buoy Body and Grab Line Strength Tests

A16.1 Method

The ring buoy shall be suspended by a 38 to 51 mm wide strap passed around the middle of the grab line
and the splice or knot shall be located within the area marked "A" as shown in Figure A16.1. A 890 N force
shall then be applied gradually at a consistent rate over 30 to 45 seconds by a second 39 to 51 mm wide
strap passed around the body of the ring at the location 180 degrees from the point of suspension. The

test load sha

A16.2 Bas

A ring buoy ¢
of the test lo
period of 24
failure or im(g

Il be maintained for a minimum of 30 minutes.

Figure A16.1
Ring Buoy

o

su3672

s of Acceptability

f plastic foam body.construction which shows excessive deflection immediately
hd, may be considered acceptable if it recovers a resemblance of its original s
hours following-femoval of the force. Each ring buoy shall show no evidencs
aired operation after each test. Slight movement of becket or tearing of coating

not constitut¢ a failure:

EACH SAM

PLENSUBJECTED TO A STRENGTH TEST SHALL BE RENDERED UNU

DISCARDE

FOLLOWING TESTING

after removal
hape within a
of functional
or foam shall

SABLE AND

A17 Horseshoe Buoy Body/Grab Strap Strength Test

A171

Method

The horseshoe buoy shall be suspended by a 38 to 51 mm wide strap passed about the body at a location
midway between the two ends as shown in Figure A17.1. An 890 N force shall then be applied gradually at
a consistent rate over 30 to 45 seconds by a second 38 to 51 mm wide strap passed around the grab or

closure strap.

The test load shall be maintained for a minimum of 30 minutes.
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Figure A17.1
Horseshoe Buoy

EA

su3672

A17.2 Basis of Acceptability

A horseshoe|buoy constructed of foam plastic material, which_shows excessive deflection| immediately
after removal| of the test load, may be considered acceptable if/it recovers a resemblance pf its original
shape within p period of 24 hours following removal of the testload. Each horseshoe buoy ghall show no
evidence of fynctional failure or impaired operation after eachtest.

EACH SAMRLE SUBJECTED TO A STRENGTH_.TEST SHALL BE RENDERED UNUSABLE AND
DISCARDED|FOLLOWING TESTING.

A18 Cushion Grab Strap Strength Test

A18.1 Method

The cushion [shall be suspended. by a 76 mm +6 mm wide strap with 6.0 mm £2 mm thick foam, then
passed arourld the middle of the'grab strap as shown in Figure A18.1. A 667 N force shall then be applied
gradually at g consistent rate over 30 to 45 seconds by a second 76 mm +6 mm wide strap covered on
both sides with 6.0 mm £2:mm thick foam, then passed around the middle of the other graly strap at the
location 180 dlegrees from*the point of suspension. The test load shall be maintained for a mjnimum of 10
minutes.
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Figure A18.1
Cushion
A18.2 Basis For Acceptability

For Cloth Cga
opening of st

For Coated

the ends of the grab strap.

EACH SAM
DISCARDEL

TEST METH

A19 Rescu

A19.1

One harness
onto the Res|

This test sha

IODS FOR PFDS WITH RESCUE HARNESSES

Method

vered Cushions — There shall be no evidence of tearing of the grab straps or
tching where the straps are joined.

Cushions — There shall be no evidence of tearing of the grab strap or of any st

PLE SUBJECTED TO A STRENGTH TEST SHALL BE RENDERED UNU
FOLLOWING TESTING

e Harness PFD Attachment Release Test

sample of.each construction and material combination shall be used. Sample s
cuer’'s Harness PFD design with the 2 back belt loops closest together.

| be.deemed representative of all other Rescuer’s Harness PFD designs with b

cover and no

tching joining

SABLE AND

hall be routed

Ack belt loops

farther apart,

Test load weights, test form (shown in Figure A8.1), deadweight rescue line attachment means (shown in
Figure A19.1), and a peak reading force indicator.

Test form shall be fabricated of 25 mm diameter mild steel rod. All bend radii 38 mm inches.

Alternate Construction: Test form may be fabricated of 25 mm thick plywood. All edges shall be rounded to
aradius of 13 mm 1 mm.
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Figure A19.1
Deadweight Rescue Line Attachment

Support

/ Torso Frame

Attachment /

Ring Load Device (face-up)

su1515

Figure A19.2

Buckle Release

Webbing Routing

(out) \

= 30°

Wabbing Routing - X =
(in)

Rescue Harness
Hardware

su1p16

This test shall. bevConducted after a minimum two-minute complete immersion of the PFQ & rescuer’s
harness unddrwater(i-e—wet)
Fwater-(i-e-wet)-

A sample of the complete PFD shall be secured to a test form using all closure systems on the PFD. The
test form shall be as described in Figure A8.1. Any means of adjustment on the harness shall be fully
tightened. The test form shall be secured in a face up position to a hoist by routing webbing through the
waist, neck and arm stubs of the test form. The rescue line attachment ring shall be placed at the back of
the PFD and the rescuer's harness webbing passed through it. The webbing shall be properly threaded
through the buckle and secured in accordance with the Manufacturer's instructions. The test load is then
attached by appropriate means to the rescue line attachment ring, as shown in Figure A19.1. The total
load applied to the PFD shall be 245 N and included the test load and the attachment means. The test load
is applied gradually at a consistent rate over 30 to 45 seconds and maintained in this position until the
buckle is released.

This release shall be achieved by attaching a peak reading force indicator to a length of small diameter
line that in turn is attached at the end of the free end of the rescuer's harness webbing. The free end of the
webbing shall be pulled back across the buckle at a rate of approximately 500 mm per minute and at an
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angle of approximately 30 degrees relative to the base of the buckle, as shown in Figure A19.2, to open
the buckle and allow the webbing and load to be released.

The buckle shall be opened to release the load. The reading of the peak reading force indicator shall be
recorded. It shall be also noted if the ring snags or hangs up on the harness or PFD preventing its
complete disengagement.

A19.2 Basis of Acceptability

The ring shall completely disengage from the harness and the force required to open the buckle shall not
be greater than 110 N.

A20 Rescye Harness Strength Test

A20.1 Method

e new or the
chment Test.
ting achieved

Samples of ¢ach construction and material combination shall be used. The samples may |
one used in [Rescue Harness PFD Attachment Release Test & Pull-Toggle Sécurity of Attz
This test shall be conducted on a new “as received” “wet” rescuer’s harness.sample (with we
by immersing the PFD and rescuer’s harness in water for a minimum of two/minutes).

Strength tes{ equipment suitable for applying a test load, a test fermd (shown in Figure A8.1), and rescue

line attachmént (shown in Figure A19.1) are required.
Complete PFD Test Method
A sample off the complete PFD shall be secured to a test form shown in Figure A8.1 and all closure

systems on

tightened. TH
be measureq
PFD and thg
through the
attached by

be 3200 N a
a consistent
minute perio
76 mm.

Waist Belt Section Test-Method

The harness
then marked

the PFD shall be secured. All means® of adjustment on the rescuer’s harrjess are fully
e webbing is then marked so that slippage of the webbing through the harness hardware can
. The rescue line attachment ring, shown in Figure A19.1, shall be placed at the back of the
e rescuer’s harness webbing, passed through it. The webbing shall be propgrly threaded
uckle and secured in accordance with the Manufacturer’s instructions. The tes{ load shall be
hppropriate means to therescue line attachment ring. The total load applied to the PFD shall
nd include the pulling weight and the attachment means. The test load is applied gradually at
rate over 30 to 45 seconds and maintained in this position for 2 minutes. At the end of the 2
i, the slippage of(the webbing through the hardware shall be recorded as either|< 76 mm or >

shall be closed to form a loop leaving a minimum of 76 mm of excess strap. T
Sao_that slippage of the webbing through the harness hardware can be meast

ne webbing is
red. The ring

shall be attached to a hoist. The loop is then attached to a test load. At the beginning o

the test, the

harness hardware shall be located midway between the test load attachment and the hoist. The total load
applied to the PFD shall be 3200 N and includes the test load and the attachment means. The test load is
applied gradually at a consistent rate over 30 to 45 seconds and maintained in this position for 2 minutes.
At the end of the 2 minute period, the slippage of the webbing through the hardware shall be recorded as
being either < 76 mm or > 76 mm.

A20.2 Basis of Acceptability

Each sample shall support the required dead load weight for the full time duration without breaking,
distorting or slipping more than 76 mm.

ALL SAMPLES USED FOR THIS TEST SHALL BE DESTROYED.
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A21 Rescue Harness PFD Pull-Toggle Security of Attachment Test
A21.1 Method

This test shall be conducted on the pull toggle of the harnesses used in the Rescue Harness PFD
Attachment Release Test.

Test equipment suitable for applying a test load and a method to apply load to toggle are required.

For a rescuer’s harness that employs a pull toggle that is attached to the harness buckle and is intended to
be used to open the buckle, the pull toggle shall support a total load of 220 N, and shall include the test
load and the attachment means. The assembly shall support the load for 1 minute.

The buckle of harness with buckle attached shall be supported in such a manner that will allow the load to
be applied to [the portion of the pull toggle that is intended to be grasped by the user, located [furthest from
the buckle, ag shown in Figure A21.1. The force shall be applied in the intended direction of operation.

Figure A21.1
Toggle Test Assembly

Buckle in the “open”
position \ S

Cord between toggle
Test Jig x / and buckle

Toggle

Jig connection to
load

Load

su1509

A21.2 Basis of Acceptability

Each sample [shall'Support the required test load for the full duration without breaking.

TEST METHODS FORTNHERENTLY BUOYANT AND THROWABLE KAPOK PFDS
A22 Bulk Processed Kapok Buoyancy Test
A22.1 Method

The Manufacturer shall randomly select no less than one 454 grams sample from each 900 kg of kapok
which is intended for use in PFDs. The sample shall be processed by the same method/machine as will be
used for all production units.

When kapok is reprocessed or salvaged from rejected production, (i.e., "leakers" or volume displacement
noncompliance), a Bulk Processed Buoyancy Test shall be performed on the salvaged kapok or on the
blend of salvaged and new kapok after the normal reprocessing or handling necessary for reuse is
completed. The rate for sampling shall be the same as stated above
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Each sample shall be placed in the specified rigid wire basket with sufficient weight added, so that when
suspended in a water tank the basket is completely submerged to a minimum depth of 305 mm below the
surface of the water when measured from the top of the basket.

The sample shall remain totally submerged for a minimum of 24 hours, except that every fifth test shall
remain totally submerged for a minimum of 48 hours, after which the basket shall be suspended by a
spring or digital type scale and:

1. The submerged weight of the weighted basket containing the sample shall be recorded, and

2. The submerged weight of the weighted basket with sample removed shall be recorded.

The buoyancy of each sample shall be computed by subtracting the submerged weight of the weighted
basket contajning the sample from the submerged weight of the weighted basket without thel sample, then
dividing the §ample buoyancy by the sample volume.

Weight Basket with Sample (kg) — Weight Basket
Buoyancy | = without Sample (kg)

Sample Volume (m?)

A22.2 Basis of Acceptability

The minimurh acceptable buoyancy of each sample is 769 kg'per m*. The actual value shall be recorded.
Bulk processed kapok not in compliance with these requirements shall be rejected.

A23 Kapok Purity
A23.1 Method

If during the |Production Examination, it appears that the processed kapok contains more than 5 percent,
by weight, of|sticks, seed, or other foreign’matter as specified in the description, the following test shall be
conducted.

A random sample consisting of'330 grams of kapok shall be selected.

The kapok fipers shall he\separated from the foreign matter in the sample by hand. The fpreign matter
shall then be|weighed:s

A23.2 Basis of Acceptability

If the 330 grams sample contains more than 75 grams of foreign matter, the processed kapok from which
the sample was taken shall be rejected. The actual value shall be recorded.

A24 Kapok Buoyancy Test
A24.1 Method

Each insert envelope shall be slit with a minimum of 50 mm long cuts on each corner of each side to
release all entrapped air from inside the inserts. Refer to Figure A24.1 for illustration of slitting locations.
Each set of kapok inserts is then placed in an individual weighted basket and submerged to a minimum of
50 mm between the top of the basket and the surface of the water. Each set of kapok inserts shall remain
totally submerged for a minimum of 24 hours. The kapok material shall not be unduly compressed during
the test period, and shall be unrestricted to permit free escape of all entrapped air.

At the end of the minimum 24 hour submersion, each basket shall be suspended by a scale and;
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1. The submerged weight of each weighted basket containing the sample shall be recorded.

2. The submerged weight of weighed basket with the sample removed shall be recorded.

The buoyancy of each sample shall be computed by subtracting the submerged weight of the weighted
basket, containing the sample, from the submerged weight of the weighted basket without sample.

Figure A24.1

Kapok Envelope Slit Locations

/

COLLAR INSERT

su3674
A24.2 Basis of Acceptability

The buoyancy of each)sample set shall be recorded and shall be within the tolerance range specified in
the Follow-Up Document.

A25 Kapok'Bisptacement-Test
A251 Method

The displacement of the finished, heat-sealed kapok insert envelopes, without slits, shall be placed into a
weighted basket and submerged a minimum of 50 mm between the top of the basket and the surface of
the water. On an additional kapok insert from the same lot, the temperature of the kapok shall be
measured by inserting a thermometer in the kapok within the insert. The barometric pressure shall also be
determined at the time of the test.

A25.2 Basis of Acceptability

The volume displacement for each sealed insert envelope for each test sample, along with the lot number
shall be recorded on the Manufacturer's test data sheet and shall be within the allowable ranges for
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volume displacement for the various kapok temperature and barometric pressure ranges specified in Table

A1, Table A2, Table A3, Table A4, and Table A5 for vest Models AK-1, CKM-1, CKS-1 and CKS-2.

Table A1, Table A2, Table A3, Table A4, and Table A5 have three sets of five columns each, to be used as

follows:

1. The center three columns of each set provide the mean value and upper and lower limits of
volume displacement to be used by the Manufacturer at time of sealing inserts.

2. The outer two columns of each set provide the upper and lower limits of volume displacement at
any time after the time of sealing the insert, and are for the UL Field Representative's use only.

All accepted fets-ef-nserts—shal-be-heldfornotessthanfeurhours-prierte—stuffingto-dentify "leakers”
which are inderts that swell or expand when defects admit air. All "leakers" shall be culled-and destroyed.
Table A1
Model AK-1
Volume Displacement Limits (Ib/oz)
FRONT INSERTS
28.3-29.3 29.4-30.4 30.5-31.5 PSI in/°F
5 6 6 5 5 6 6 5 5 5 6 6 40 45
11 15 3 7 12 7 11 15 3 8 4 8 12 0 4
5 6 6 5 6 6 6 5 5 5 6 6
45.1-50
12 0 4 8 13 8 12 0 4 9 5 9 13 1 5
5 6 6 5 6 6 6 5 5 5 6 6
50.1-55
13 1 5 9 14 9 13 1 5 10 6 10 14 2 6
5 6 6 5 6 6 6 5 5 5 6 6
55.1- 60
14 2 6 10 15[ 10 14 2 6 11 7 11 15 3 7
5 6 6 5 6 6 6 5 5 6 6 6
60.1- 65
15 3 7 11 0 11 15 3 7 12 0 12 0 4 8
5 6 6 5 6 6 6 5 5 6 6 6
65.1- 70
15 4 8 12 1 12 0 4 8 13 9 12 0 4 9
6 6 6
6 5 6 6 6 5 5 6 6 70175
0 5 9 13 2) 13 1 5 9 14 10 13 1 5 10
6 6 6 5 6 6 6 5 5 6 6 6 75.1- 80
1 6 10 14 3 14 2 6 10 14 10 14 2 6 11

su1521a
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