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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right$o be represented on that committee. International organizations, governmental and
non-governmental, in #Maigon with ISO, also take part in the work. ISO collaborates closely with the
International ElectrotechfiigtJ«Commission (IEC) on all matters of electrotechnical standardization.

International Standards aregr’ﬁld in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical co ees is to prepare International Standards. Draft International Standards
adopted by the technical comm s are circulated to the member bodies for voting. Publication as an

International Standard requires app é)y at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility tha

Qne of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible fo

o@/e}ﬂifying any or all such patent rights.

ISO 12402-7 was prepared by the Europea/‘ ommittee for Standardization (CEN) Technical Committee
CEN/TC 162, Protective clothing including hafid and arm protection and lifejackets, in collaboration with
Technical Committee ISO/TC 188, Small craft, i cordance with the Agreement on technical cooperation
between ISO and CEN (Vienna Agreement). 0

ISO 12402 consists of the following parts, under the ger%ltitle Personal flotation devices:

— Part 1: Lifejackets for seagoing ships — Safety requir ‘ ts

— Part 2: Lifejackets, performance level 275 — Safety requi%ents

— Part 3: Lifejackets, performance level 150 — Safety requireme@
— Part 4: Lifejackets, performance level 100 — Safety requirement?@/"

— Part 5: Buoyancy aids (level 50) — Safety requirements Q/

— Part 6: Special purpose lifejackets and buoyancy aids — Safety requireme@’and additional test methods
— Part 7: Materials and components — Safety requirements and test methods }

— Part 8: Accessories — Safety requirements and test methods &L

— Part 9: Test methods (p

— Part 10: Selection and application of personal flotation devices and other relevant devices

iv © IS0 2006 — All rights reserved
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Introduction

ISO 12402 has been prepared to give guidance on the design and application of personal flotation devices
(hereafter referred to as PFDs) for persons engaged in activities, whether in relation to their work or their
leisure, in or near water. PFDs manufactured, selected, and maintained to this standard should give a
reasonable assyce of safety from drowning to a person who is immersed in water.

Requirements fof Jifgjackets on large, commercial seagoing ships are regulated by the International Maritime
Organization (IM der the International Convention for the Safety of Life at Sea (SOLAS). ISO 12402-1
addresses lifejacket f@eagoing ships.

ISO 12402 allows for th yancy of a PFD to be provided by a wide variety of materials or designs, some of
which may require preparatign before entering the water (e.g. inflation of chambers by gas from a cylinder or
blown in orally). However, can be divided into the following two main classes:

— those which provide face u@-water support to the user regardless of physical conditions (lifejackets),

and
.

— those which require the user to swimming and other postural movements to position the user with
the face out of the water (buoyanc ).

Within these main two classes there are an er of levels of support, types of buoyancy, activation methods
for inflatable devices, and auxiliary items (su location aids), all of which will affect the user’s probability of
survival. Within the different types of buoyancy@ wed, inflatable PFDs either provide full buoyancy without
any user intervention other than arming (i.e. PFD&inflated by a fully automatic method) or require the user to
initiate the inflation. Hybrid PFDs always provide s buoyancy but rely on the same methods as inflatable
PFDs to achieve full buoyancy. With inherently bu t PFDs, the user only needs to put the PFD on to
achieve the performance of its class.

PFDs that do not require intervention (automatically op PFDs) are suited to activities where persons
are likely to enter the water unexpectedly; whereas PFDs req?mg intervention (e.g. manually inflated PFDs)
are only suitable for use if the user believes there will be su t time to produce full buoyancy, or help is
close at hand. In every circumstance, the user should ensure he operation of the PFD is suited to the
specific application. The conformity of a PFD to this part of ISO 1 does not imply that it is suitable for all
circumstances. The relative amount of required inspection and ma@ance is another factor of paramount

importance in the choice and application of specific PFDs. O,
ISO 12402 is intended to serve as a guide to manufacturers, purchasers, users of such safety equipment
in ensuring that the equipment provides an effective standard of perform in use. Equally essential is the

need for the designer to encourage the wearing of the equipment by making @mfortable and attractive for
continuous wear on or near water, rather than for it to be stored in a locker ﬁ ergency use. Throwable
devices and flotation cushions are not covered by this part of ISO 12402. The prfffiapifunction of a PFD is to
support the user in reasonable safety in the water. Within the two classes, alternﬁjsg attributes make some
PFDs better suited to some circumstances than others or make them easier to use and care for than others.
Important alternatives allowed by ISO 12402 are the following:

— to provide higher levels of support (levels 100, 150, or 275) that generally float the user with greater water
clearance, enabling the user’s efforts to be expended in recovery rather than avoiding waves; or to
provide lighter or less bulky PFDs (levels 50 to 100);

— to provide the kinds of flotation (inherently buoyant foam, hybrid, and inflatable) that will accommodate
the sometimes conflicting needs of reliability and durability, in-water performance, and continuous wear;

© I1SO 2006 — All rights reserved \4
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— to provide automatically operating (inherently buoyant or automatically inflated) PFDs that float users
without any intervention on their part, except in initially donning the PFD (and regular inspection and
rearming of inflatable types), or to provide user control of the inflatable PFD’s buoyancy by manual and
oral operation; and

— to assist in detection (location aids) and recovery of the user.

PFDs provide various degrees of buoyancy in garments that are light in weight and only as bulky and
restrictive as needed for their intended use. They will need to be secure when worn, in order to provide
positive support in the water and to allow the user to swim or actively assist herself/himself or others. The PFD
selected shall ensure t the user is supported with the mouth and nose clear of the water under the
expected conditions of ﬁnd the user’s ability to assist.

Under certain conditions (s@ as rough water and waves), the use of watertight and multilayer clothing, which
provide (intentionally or other\@ additional buoyancy, or the use of equipment with additional weight (such
as tool belts) will likely alter th rformance of the PFD. Users, owners and employers need to ensure that
this is taken into account wher%cting a PFD. Similarly, PFDs may not perform as well in extremes of
temperature, although fully appr under this part of 1ISO 12402. PFDs may also be affected by other
conditions of use, such as chemica sure and welding, and may require additional protection to meet the
specific requirements of use. If the usérttends taking a PFD into such conditions, she/he has to be assured
that the PFD will not be adversely affect@ This part of ISO 12402 also allows a PFD to be an integral part of
a safety harness designed to conform t 12401, or an integral part of a garment with other uses, for
example to provide thermal protection duri gwnmersion, in which case the complete assembly as used is
required to conform to this part of ISO 12402. @

In compiling the attributes required of a PFD, c@ideration has also been given to the potential length of
service that the user might expect. Whilst a PFD ds to be of substantial construction and material, its
potential length of service often depends on the condbns of use and storage, which are the responsibility of
the owner, user and/or employer. Furthermore, whilst l@ erformance tests included are believed to assess
relevant aspects of performance in real-life use, they d accurately simulate all conditions of this. For
example, the fact that a device passes the self-righting tes swimming attire, as described herein, does not

guarantee that it will self-right an unconscious user wearing rproof clothing; neither can it be expected to
completely protect the airway of an unconscious person in ro water. Waterproof clothing can trap air and
further impede the self-righting action of a lifejacket. 0

()

It is essential that owners, users and employers choose those PFD@at meet the correct standards for the

circumstances in which they will be used. Manufacturers and thos ling PFDs have to make clear to
prospective purchasers the product properties, alternative choices and imitations to normal use, prior to
the purchase. /

Similarly, those framing legislation regarding the use of these garments shon%ﬂsider carefully which class
and performance levels are most appropriate for the foreseeable conditions of Use gllowing for the higher risk
circumstances. These higher risk circumstances should account for the highest %bilities of occurrence of
accidental immersion and the expected consequences in such emergencies: re, information on the

selection and application is given in ISO 12402-10. &

§
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Personal flotation devices —

Part 7:
Materials and components — Safety requirements and test
methods A\

®
1 Scope Oé

This part of ISO 12402 sp8&ejjies the minimum requirements for construction and performance of materials and
components of personal flotat evices as well as relevant test methods.

Q

2 Normative references O/

The following referenced documents/@’e indispensable for the application of this document. For dated
references, only the edition cited appli For undated references, the latest edition of the referenced
document (including any amendments) apptfes.

4
®

ISO 105-A02, Textiles — Tests for colour fastness%rPart AO02: Grey scale for assessing change in colour

ISO 31 (all parts), Quantities and units

ISO 105-B02:1994, Textiles — Tests for colour fastne@— Part B02: Colour fastness to artificial light: Xenon
arc fading lamp test

ISO 105-E02, Textiles — Tests for colour fastness — Part @O'Colour fastness to sea water
ISO 105-X12, Textiles — Tests for colour fastness — Part X1 2.'@Qur fastness to rubbing
ISO 139, Textiles — Standard atmospheres for conditioning and te%

ISO 188, Rubber, vulcanized or thermoplastic — Accelerated ageing ar@feat resistance tests

ISO 1302, Geometrical Product Specifications (GPS) — Indication of s ﬁ texture in technical product
documentation

ISO 1421:1998, Rubber- or plastics-coated fabrics — Determination of tensileé&ength and elongation at
break

ISO 1926, Rigid cellular plastics — Determination of tensile properties

ISO 2062, Textiles — Yarns from packages — Determination or single-end breaking force and elongation at
break

ISO 2411:2000, Rubber- or plastics-coated fabrics — Determination of coating adhesion
ISO 3696:1987, Water for analytical laboratory use — Specification and test methods

ISO 4674-1:2003, Rubber- or plastics-coated fabrics — Determination of tear resistance — Part 1: Constant
rate of tear methods

© I1SO 2006 — All rights reserved 1
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ISO 4892-1, Plastics — Methods of exposure to laboratory light sources — Part 1. General guidance
ISO 4892-2, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc lamps

ISO 5470-2:2003, Rubber- or plastics-coated fabrics— Determination of abrasion resistance —
Part 2: Martindale abrader

ISO 6330, Textiles — Domestic washing and drying procedures for textile testing

ISO 7229, Rubber- or plastics-coated fabrics — Measurement of gas permeability

ISO 7854:1995, Rubbef- 6p£astics—coated fabrics — Determination of resistance to damage by flexing

ISO 9073-4, Textiles — Tes&zethods for nonwovens — Part 4: Determination of tear resistance

ISO 9227, Corrosion tests in a%al atmospheres — Salt spray tests

ISO 12402-1, Personal flotation deg) — Part 1: Lifejackets for seagoing ships — Safety requirements

ISO 12402-2, Personal flotation devic%Pan‘ 2: Lifejackets, performance level 275 — Safety requirements
ISO 12402-3, Personal flotation devices —@d 3: Lifejackets, performance level 150 — Safety requirements
ISO 12402-4, Personal flotation devices — Pa/r@ Lifejackets, performance level 100 — Safety requirements

ISO 12402-5, Personal flotation devices — Part 5@uo;/ancy aids (level 50) — Safety requirements

ISO 12402-6, Personal flotation devices — Part 6: Segial purpose lifejackets and buoyancy aids — Safety
requirements and additional test methods L

ISO 12947-2, Textiles — Determination of the abrasion ri nce of fabrics by the Martindale method —
Part 2: Determination of specimen breakdown

ISO 13934-1, Textiles — Tensile properties of fabrics — Pat\y..Determination of maximum force and
elongation at maximum force using the strip method

ISO 13934-2, Textiles — Tensile properties of fabrics — Part 2: Dete@}@tion of maximum force using the
grab method @

ISO 13937-2, Textiles — Tear properties of fabrics — Part 2: Determinatior@‘ tear force of trouser-shaped
test specimens (Single tear method)

ISO 13938-1, Textiles — Bursting properties of fabrics — Part 1: Hydraulic m% for determination of
bursting strength and bursting distension

ISO 13938-2, Textiles — Bursting properties of fabrics — Part 2: Pneumatic method Abdetermination of
bursting strength and bursting distension

EN 590, Automotive fuels — Diesel — Requirements and test methods

EN 10088-1, Stainless steels — Part 1: List of stainless steels

CIE publication No. 15.2, Colorimetry

ASTM D 412-98, Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers —Tension
ASTM D 471-98, Standard Test Method for Rubber Property-Effect of Liquids

ASTM D 882-02, Standard Test Method for Tensile Properties of Thin Plastic Sheeting
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ASTM D 1683, Standard Test Method for Failure in Sewn Seams of Woven Apparel Fabrics

ASTM D 2061, Standard Test Methods for Strength Tests for Zippers

ASTM D 2062, Standard Test Methods for Operability of Zippers

ASTM D 5034-95, Standard Test Method for Breaking Strength and Elongation of Textile Fabrics (Grab Test)

FTMS 191A, Federal Test Method Standard

3 Terms ar@ejinitions

7
For the purposes omﬂs document, the terms and definitions given in ISO 12402-1 to 1SO 12402-5 and the
following apply. Oé

3.1
coated fabric OQ

flexible material composed of%dile fabric and an adherent polymeric material

Q
3.2
course O

series of successive loops lying crosgﬂ'se in knitted fabrics, that is, lying at right angles to a line passing
through the open throat to the closed e f the loops

3.3 Q

cylinder seal indicator 0
visual display on an inflation system which pro@ information regarding the status of the seal on an installed

cylinder .
Z
3.4 @

design inflation range

range of buoyancy and pressure, as specified by the magfacturer, to which a chamber is capable of being
inflated to provide the intended in-water performance @’@

3.5 O@

weft A

yarn running from selvage to selvage at right angles to the warp in@ven fabrics

/

NOTE For knitted fabric, see 3.21. @

(04
3.6 6

filling density
mass of the gas charge for gas-filled cylinders or other inflation-medium contajggrs, in kilograms, divided by
the volume of the inflation-medium container, in litres &:

3.7 d\

foam flotation material
closed-cell (cells not interconnecting) foamed polymeric material

3.8
full inflation
chamber or chambers inflated to any value within the design inflation range

3.9

inflation system

means of inflating one or more chambers to make the PFD buoyant or more buoyant on demand, either
actively or passively with respect to the user’s action
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