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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 to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO_ also take part in the wark SO collaborates closely with the
International [Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International|Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.

The main tagk of technical committees is to prepare International Standards. Draft International Stan@lards
adopted by fhe technical committees are circulated to the member bodies for voting. [Publication gs an
International [Standard requires approval by at least 75 % of the member bodies casting-a Vote.

Attention is qrawn to the possibility that some of the elements of this document may be the subject of gatent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 22488 was prepared by Technical Committee ISO/TC 8, Ships an@ marine technology, Subcomnittee
SC 1, Lifesavying and fire protection.

iv © 1S0O 2011 — All rights reserved
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Introduction

A fire on board a ship will be fought firstly and, in most cases, only by the ship's crew. Although they may have
some training in fire-fighting activities, most crewmembers cannot be considered to be professional firefighters.
In addition, fire-fighting operations on ships take place in environmental conditions (narrow paths, limited
spaces, adverse sea conditions) in which free and easy movement is essential.

Existing International Standards for various components of firefighters' outfits, intended for useby professional
firefighters in shore-based fire-fighting operations, are not well suited to use by firefighters on|board ships,
eithef in terms of the skill level of the user, or the environmental conditions typically found o ships. This
Interpational Standard, while drawing heavily on those International Standards -fan ‘basic |performance
requirements, is intended to address the specific needs of non-professional firefighters in the shipboard
envirpbnment.

© 1S0O 2011 — All rights reserved Vv
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INTERNATIONAL STANDARD

ISO 22488:2011(E)

Ships and marine technology — Shipboard fire-fighters' outfits
(protective clothing, gloves, boots and helmet)

This [nternational Standard specifies the protective clothing, gloves, boots and helmet {o be us
crew$ in fighting fires on board ships. These outfits are appropriate for the,“fighting
medipm-magnitude fires, before the operation of any installed fixed fire-fighting systéms, and are

ors

2

The
refe

document (including any amendments) applies.

ISO 1421:1998, Rubber- or plastics-coated fabrics — Determination of tensile strength and
breal

ISO 4674-1:2003, Rubber- or plastics-coated fabrics — Determination of tear resistance — Par|
rate ¢f tear methods

ISO 4920, Textiles — Determination of resistance to surface wetting (spray test) of fabrics

ISO

ISO

ISO

matelials and material@ssemblies when exposed to a source of radiant heat

ISO

flame

ISO

for heat-protective clothing

$cope

uftable for entry into flames.

Normative references

following referenced documents are indispensable for the<{application of this documen
rences, only the edition cited applies. For undated referénces, the latest edition of th

$487:2002, Road vehicles — Measurement techniques in impact tests — Instrumentation
%330:2000, Textiles — Damestic washing and drying procedures for textile testing

©942:2002, Protectie)clothing — Protection against heat and fire — Method of test: H

9151, Proteective clothing against heat and flame — Determination of heat transmission upor

1642:<="), Clothing for protection against heat and flame — Test methods and performance

ed by ships'
bf small- to
not intended

t. For dated
b referenced

blongation at

{ 1. Constant

Fvaluation of

exposure to

requirements

ISO 13934-1, Textiles — Tensile properties of fabrics — Part 1: Determination of maximum force and
elongation at maximum force using the strip method

ISO 15025:2000, Protective clothing — Protection against heat and flame — Method of test for limited flame
spread

ISO 15383:2001, Protective gloves for firefighters — Laboratory test methods and performance requirements

1)

To be published. (Revision of ISO 11612:2008)
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ISO 17493, Clothing and equipment for protection against heat — Test method for convective heat resistance
using a hot air circulating oven

ISO 20344:2004, Personal protective equipment — Test methods for footwear
ISO 20345:2004, Personal protective equipment — Safety footwear

EN 471:2003, High-visibility warning clothing for professional use —Test methods and requirements, as
amended in 2007

3 Terms[and definitions
For the purpgses of this document, the following terms and definitions apply.

31
afterflame time
length of time for which a material continues to flame, under the specified test conditions, after the ighition
source has been removed

3.2
afterglow time
length of timg for which a material continues to glow under specified test econditions, after cessation of flaming
or, if no flaming occurs, after removal of the ignition source

3.3
closure system
method of fagtening openings in the garment, including combinations of more than one method of achieying a
secure closufe

NOTE A rlosure system does not include seams.

3.4
flame-resistpnt
material or treatment feature which delays. the fransmission of flaming

3.5
flaming debris
material separating from the spe¢imen during the test procedure with flaming

3.6
garment
single item of clothingéwhich may consist of single or multiple layers

3.7
hardware
non-fabric components of protective clothing, including those made of metal or plastic material

EXAMPLE Zippers, hook-and-loop and other fasteners.

3.8

heat stress

rise in the wearer's temperature, caused by the restraining of radiation from the body such as sweating when
protective clothing is worn, producing a range of potentially serious effects to the wearer's body

3.9

hole
break in the test specimen or material at least 5 mm by 5 mm in size caused by melting, glowing or flaming

2 © 1S0O 2011 — All rights reserved
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3.10
inherently flame-resistant material
material made of fibres that are themselves non-combustible or flame-resistant

3.1
innermost material
material on the innermost face of a component assembly

3.12
innermost surface of garment
body side of the innermost material

3.13
molten debris
moltgn material separating from the specimen during the test procedure and falling from the spegimen without
flaming

3.14
multijlayer clothing assembly
serieg of layers of garments arranged in the order as worn, which may cantain multilayer matetjials, material
comblinations or separate layers of clothing material in single layers

3.15
outerl material
outermost material of which the protective clothing is made

3.16
protective clothing
specific garments providing protection for the firefighier's upper and lower torso, neck, arms @nd legs, but
excluding the head, hands and feet

3.17
retroreflective material
matefial which reflects in the opposite direction a beam of light directed on it

3.18
seanj
junction of two edges of material which are permanently attached in the garment by sewing jor any other
methpd

3.19
self-¢xtinguishing
feature which_suspends the flaming under the specified test conditions after the ignition source has been
remoyed

4

4.1 General

411 The protective clothing, gloves, boots and helmet shall be designed taking into consideration the
mobility needed for shipboard fire-fighting, and the need to be able to wear breathing apparatus over the
protective clothing.

4.1.2 Hardware fitted on the protective clothing, gloves, boots and helmet shall be designed and attached
so as not to injure the wearer by heat transfer. Hardware shall also be designed and attached taking into
consideration corrosion resistance, as well as the performance required by this International Standard for the
complete outfit.

© 1S0O 2011 — All rights reserved 3
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4.2 Protective clothing

4.21

The protective clothing, which consists of a single garment or a two-piece suit consisting of a jacket

and pair of trousers, shall provide protection for the wearer's upper and lower torso, neck, arms and legs, but
not head, hands and feet.

4.2.2 Where the protective clothing, gloves or boots consist of multiple layers, the layers shall be either

permanently

4.2.3
protection of

attached or else clear instructions for wearing them together shall be provided.

the clothing.

Closure systems shall be selected and installed such that they do not compromise the level of

424 The
flame to ente
All pockets

protective flg

heck and cuffs of the protective clothing shall be designed and sized so as not to permit spa
r into the protective clothing. This may be achieved in combination with the helmet.and gl
bnd slits with external openings shall be provided with a closure system or covered W
p, which shall be stitched down or capable of fastening the pocket closed, sb'as to pr

sparks or flame entering.

42,5 The
wearing garr
between the
use.

426 The
4.2.7

minimum co
accordance

pverlap between jacket and trousers shall not be less than 300 mm whenh worn by a test si
nents of the correct size, standing upright with arms at sides. The wearer's skin at the oy
protective clothing and gloves or the protective clothing and boots shall not be easily expos

brotective clothing shall be designed to cover the upper part‘ef the boots.

Protgctive clothing shall be fitted with combination retroreflective/fluorescent materials hav
mbined width of 50 mm and giving all-round visibility;“as specified in Annex F. When tested in

with EN 471:2003, 6.1, the coefficient of retroflection of retroreflective/fluorescent materials

entrance angle of 5° and an observation angle of 0,2° shall*comply with the requirements of EN 471

fluorescent c

4.3 Gloves

Gloves shall

4.4 Boots

Footwear for

be of a i

comply

comply

pmponent of retroflective/fluorescent material§ 'shall be in accordance with EN 471:2003, 5.1

conform to 1ISO 15383:2001, type 2:

shipboard firefighters"outfits shall
oot design as specified in Annex A,
vith 1ISO 20345:2004, classification | or I, and

vith.the additional performance and test requirements of this International Standard.

ks or
bves.
ith a
bvent

bject
erlap
ed in

ng a

at an
The
A,

4.5 Helmets

4.51

head and neck from heat and projections.

The helmet shall be provided with a neck protector and visor, and shall protect the wearer's face,

4.5.2 The helmet shall be designed taking into account the need to accommodate the use together with the
helmet of a breathing apparatus.

4.5.3 The helmet shall be provided with a chin strap or other suitable means for fitting it securely on the

wearer's hea

d.

© 1S0O 2011 — All rights reserved
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4.5.4 The inside of the helmet shall be provided with a means of adjusting the fit of the helmet. This means
it shall be easily adjustable by the wearer without the use of tools. When this adjustment covers several sizes
of head circumference, a relevant instruction shall be given in the information supplied by the manufacturer.
4.5.5 Helmet materials shall be flame-resistant or self-extinguishing.

4.5.6 The helmet shall provide protection against electric transmission to the wearer.

4.5.7 The helmet shall be designed to provide for air space between the wearer's head and the neck
protector, and between the wearer's head and the helmet.

4.5.8 Fhere—shatt-berno ahalp cdyco, luuyhllcoo Of plujcut;un of—any palt of-the—hetmetin contact or

potential contact with the head when worn, such as is likely to cause discomfort or injury to the ‘wearer.

4.5.9| The visor shall be substantially colourless and transparent, and free of distortion,

5 Performance requirements and test methods for firefighter outfit components

5.1 | General and sampling requirements

5.1.1| General
51111 All tests shall be carried out on materials as received-unless otherwise specified.
5.1.112 In all surface tests, the outermost surface is {o.be exposed unless otherwise specified.

5.1.2] Sampling

5.1.21 Samples shall be taken so as toe. e representative of the materials and garment| construction
emplpyed.
5.1.2|2 Except as otherwise specified herein, the number and size of specimens for each tgst shall be in

accordance with the respective referenced standards.
5.2 | Protective clothing
5.2.1| Pre-treatment

5.211 Metalizéd_-materials

Before carrying’/ out the tests specified in 5.2.2, 5.2.3, 5.2.4 and 5.2.7, metalized materigls shall be
mechanically» pre-treated in accordance with 1SO 11612:—, Annex A, except that the| mechanical
pre-trleatment shall be carried out 1 000 times.

5.2.1.2 Non-metalized materials

5.2.1.21 Before carrying out the tests specified in 5.2.2, 5.2.3, 5.2.4 and 5.2.7, inherently flame-resistant
materials shall be washed and dried in accordance with 1ISO 6330:2000, procedure 2A, at (60 + 3) °C and
drying procedure E (tumble drying), or dry-cleaned in accordance with ISO 3175-1[1] for five cycles unless
otherwise specified in the care labelling. If washing is permitted as well as dry cleaning, then the sample shall
only be washed.

5.21.2.2 Before carrying out the tests specified in 5.2.2, 5.2.3, 5.2.4 and 5.2.7, materials that are not
inherently flame-resistant shall be washed and dried in accordance with 1SO 6330:2000, procedure 2A, at
(60 +3) °C and drying procedure E (tumble drying), or dry-cleaned in accordance with 1ISO 3175-1[1] for
50 cycles unless otherwise specified in the care labelling. If washing is permitted as well as dry cleaning, then
the sample shall only be washed.

© 1S0O 2011 — All rights reserved 5
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5.21.3 After pre-treatment, shrinkage shall not be more than 3 %.

5.2.2 Flame resistance test

5.2.21 Materials, including retroreflective/fluorescent materials, shall be tested in accordance with
ISO 15025:2000, procedure A. All materials used for visibility shall be tested, as specified, in combination with
the outer layer, in order to make possible the taking of samples with the dimensions specified in ISO 15025.
The following acceptance criteria apply.

a) No specimen shall exhibit flaming on the top or either of the side edges.

b) No spedmen shall exhibit hole Tormation In any layer, except for a layer — other than the oufer material
or innermost lining — used for a specific type of protection other than heat protection (e.g. a|layer
providing protection against liquid penetration).

c) No specjmen shall exhibit flaming or molten debris.

d) The mean value of afterflame time shall not be more than 2 s.

e) The mean value of afterglow time shall not be more than 2 s.

5.2.2.2 nternal parts of the legs and sleeves which may be easily reversed, and other internal malierials
which may be exposed to flame, such as materials within 10 cm of the jacket hem, and which are different
from external parts, shall also be tested in accordance with 5.2.2.1.

5.2.23 Tested specimens shall include any materials or labels fitted to the outermost surface gf the
clothing.

5.2.3 Heattransfer (flame) test

When tested|in accordance with ISO 9151 at an incident heat flux of 80 kW/m?2, the mean heat transfer jndex
(HTI) shall bg

a) mean HTly, >13, and mean (HTly, - HTly5) >4, for a component assembly or multilayer ciqthing
assembly,

or may be refluced to

b) mean HTl,4 =10, and megan-(HTI,, — HTl;,) = 3, for the trousers of a two-piece suit and the legq of a
coveralljgarment belowhe-crotch.

NOTE Heat transfer-indexes HTl,4 and HTly, are the times needed to raise the temperature on the innermost syirface
of the garment from thextemperature at start of test by 24 °C and 12 °C respectively.

5.2.4 Heat|transfer (radiation) test

When tested in accordance with ISO 6942 at a heat flux density of 40 kW/m2, the mean radiant heat transfer
index (RTHI) shall be

a) mean RHTI,, =18 and mean (RHTI,, — RHTI;,) =4 for a component assembly or multilayer clothing
assembly,

or may be reduced to

b) mean RHTIy, > 10 and mean ( RHTI,, — RHTI,5) = 3, for the trousers of a two-piece suit and the legs of a
coverall garment below the crotch.

NOTE Radiant heat transfer indexes RHTIy4 and RHTI, are the times needed to raise the temperature on the
innermost surface of the garment from the temperature at start of test by 24 °C and 12 °C respectively.

6 © 1SO 2011 — All rights reserved
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5.2.5 Tensile and tear strength tests

When tested in accordance with ISO 4674-1:2003, Method B, for tear strength, and 1ISO 1421:1998, Method 1
(metallized materials), or ISO 13934-1 (non-metallized materials) for tensile strength, the minimum tensile and
tear strengths of the outer material shall be as follows in both the machine and cross directions:

a) tensile strength > 450 N;

b) tear strength > 25 N.

5.2.6] Heat-resistance test
Each| material used in the protective clothing assembly, when tested in accordanece SO 17493 at a
tempprature of 180 °C, shall not melt, drip, separate or ignite. No material shall shrink.by mdre than 5 %.

Hardare exposed on the outside of the clothing shall function and closure systems shall be cappble of being
opengd after the test. Retroreflective/fluorescent materials shall not melt, drip, separate or ignite.

5.2.7| Water-resistance test of outer material of clothing

When tested in accordance with the method of spray test in accordance with 1ISO 4920, the duter material
shall [give a spray rating of not less than 4.

5.2.8| Sewing thread

5.2.8|11 Tensile strength

When tested at a clamp distance of 250 mm and, at a rate of traverse of (300 % 20) mm/fin, ten test
specimens of sewing thread used in a firefighter's-eutfit shall have a tensile strength not less than|20 N.

5.2.8|12 Residual tensile strength when exposed to heat

The fensile strength test specified in-5.2.8.1 shall be repeated using samples exposed in accprdance with
ISO 17493 at a temperature of (1803t 5) °C for 5 min. The specimens shall have a tensile strength of not less
than [16 N.

5.3 | Boots

5.3.1| Sampling and/conditioning

The minimum<number of samples (i.e. separate items of footwear) to be tested, together with fhe minimum
1. Wherever
not possible
m which the

' T eport. Where
samples are reqwred from each of three sizes, these shall comprlse the Iargest smallest and a middle size of
the footwear under test. All test pieces shall be conditioned in a standard atmosphere of (23 +2) °C and
(50 £ 5) % relative humidity for a minimum of 48 h before testing unless otherwise stated in the test method.
The maximum time elapsing between removal from the conditioning atmosphere and the start of testing shall
be not greater than 10 min, unless otherwise stated in the test method.

Each test piece shall individually satisfy the specific requirement, unless otherwise stated in the test method.

© 1S0O 2011 — All rights reserved 7
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Table 1 — Minimum number of samples and test specimens or test pieces

Subclause of this

Number of test pieces from

Test International Standard Number of samples each sample
Laces melting 5.3.2.2.1 three laces 1
Thread melting 5.3.2.2.2 three threads 1
Contact heat 5.3.2.2.21 one pair one pair
Radiant heat 5.3.2222 one pair one pair
Flame 5.3.22.23 one pair one pair

5.3.2 Requirements

5.3.2.1

General requirements

Boots for shipboard firefighters' outfits shall be in accordance with Table 2 and one ofrthe five options given in

Table 3.

Footwear without a permanent insole is non-compliant with this International Standard.

Table 2 — General requirements for shipboard fire~fighters' boots

International Classification | magking
Classjification Requirement Standard (ISO 20345) or
1SO 20345 | 1SO 22488 | | i | symbol
Height of upper 5.2.1 X X
Specific ergonomic features 534 X X
General whole footwear Leak-proofness 5.3.3 N/A X
Water resistance 6.2.5 X N/A
Flame resistance 53.22.23 X X
Construction 5.3.11 X N/A
Upper/outsole bond strength 5.3.1.2 X N/A
Sole perfornfance Contact heat resistance 6.4.4 X X
Heat insulation of the sole 6.2.3.1 X X
Energy absorption of seat region 6.2.4 X X
Penetration resistance 6.2.1 X X P
General 5.3.2.1 X X T
Toe cap length 53.22 X X T
Impact resistance 5.3.23 X X T
Toe protection Compression resistance of toe 5324 X X
Corrosion resistance of
— metal toe caps 5.3.2.5 X
— non-metallic toe caps 5.3.2.6 X X

© 1S0O 2011 — All rights reserved
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Table 2 (continued)

International Classification | Marking
Classification Requirement Standard (1SO 20345) or
ISO 20345 |1SO 22488 | | I | symbol
Thread/laces melting gggg; 0] N/A
Zipper 5.3.35 (0] N/A 0
Accessories Eyelet and stud post attachment 5.3.3.6 (0] N/A
Metatarsal prn’rpr’rinn 626 * * M
Ankle protection 6.2.7 * ¥ AN
Tear strength 54.3 X X
Tensile properties 544 X X
x\(ljzﬁ%giveanp:our permeability and 546 X N/A
Chromium VI content 54.9 X N/A
Upper Z\t/)astéerrp[tJig:etratlon and water 6.3.1 X N/A
Radiant heat resistance 53.22.22 X X
Upper construction 6.3.2 X X
Thread melting 5.3.3.1 (0] N/A
Radiant heat 5.3.3.3 X X
Flame resistance 5.3.34 X X
Tear strength 5.5.1 X N/A
Abrasion resistance 5.5.2 X N/A
Vamp/quarter linin "
q 9 z\cljaeﬁgivea:]r:our permeability and 553 X N/A
Chromium VI content 5.5.5 X N/A
Téarstrength 5.5.1 (0] N/A
Abrasion resistance 5.5.2 0] N/A
Quaiter linin o
g Z\ézﬁ;i\(/;riour permeability and 553 o N/
Chromium VI content 5.5.5 X N/A
Tongue Tear strength 5.6.1 0] N/A
Chromium VI content 5.6.3 o N/A
Chromium VI content Table 3 X N/A
Insole Water absorption and desorption Table 3 X N/A
Abrasion resistance Table 3 X N/A
© 1S0O 2011 — All rights reserved 9
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Table 2 (continued)

International Classification | marking
Classification Requirement Standard (ISO 20345) or
ISO 20345 | 1SO 22488 | | I | symbol
Tear strength 5.8.2 X X
Abrasion resistance 5.8.3 X X
Flexing resistance 5.8.4 X X
Hydrolysis 5.8.5 X X
Outsole Interlayer bond strength 5.8.6 (0] (0]
Resistance to fuel oil 5.8.7 X X
Cleated area and cleat design 6.4.1 X X
Cleat height 6.4.3 X X
Breast heel 5.3.2.31 X X
Resistance to hot contact 6.4.4 X X
The applicability of a requirement to a particular classification in the table is indicated as follows:
X indicateg an applicable requirement. In some cases, the requirement will relate-only to particular materials with|n the
classification [e.g. pH value of leather components). This does not mean that other materials are precluded from usg.
O indicateg a requirement is applicable provided the particular component part exists.
* indicateg a requirement is applicable when the particular property is elaimed.
N/A not applicable.

The absence

of X, O or * indicates that there is no applicable requirement.

Table 3 — Basic requirements for insoles and insocks

Requirement (ref. ISO 20345)

Componentfto be assessed Water :
(insolg present) pH? absorption/ | Abrasion \(I:Ihggrr:::eunr:!‘ Abrasfion
(5.7.2) desorption (5.7.4.1) (5.7.5) (5.74.2)
(5.7.3) o
No insogk
1 Insole X X X X
Seat sofk present
) Insock and insole X
2 Full ins Ck, together
non-renfovable
Insock X X X
3 Full insock—Temovabte Insole X X X X
and water permeableP Insock X X X
4 Full insock, removable, Insole X X X X
b
not water-permeable Insock X X X X
X indicates an applicable requirement.
a8  |eather only.
b A water-permeable sole is one that, when tested in accordance with ISO 20344:2004, 7.2, lets water through in 60 s or less.
10 © 1SO 2011 — All rights reserved
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2 Whole footwear

5.3.2.21 Laces and thread

When tested in accordance with 5.3.3.1, the laces and thread shall not melt, drip or ignite and shall remain

functi

onal.

5.3.2.2.2 Thermal behaviour

5.3.2.2.21 Contact heat

Whet|1 tested in accordance with ISO 20344:2004, 8.7, at a temperature of 300 °C, rubberha

outsg
samg
arour

5.3.2

Whe tested in accordance with 5.3.3.3, the value of RHTI,, shall be = 35 s,

5.3.2

When tested in accordance with 5.3.3.4, the footwear shall neither flame for more than 2 s (aft

nor g
in ac

5.3.2

When footwear is tested in accordance with |S© 20344:2004, 5.12, the temperature increase

surfa
that
remo

5.3.2

When safety footwear is tésted in accordance with ISO 20344:2004, 5.4 and 5.5, it shall

ISO ?

5.3.2

Footy

5.3.2

les shall not melt and shall not develop any cracks when bent around the mandrel. WWhen
way, leather outsoles shall develop no cracks or charring which extend into the|coriun
d the mandrel.

222 Radiant heat

2.2.3 Flame resistance

low for more than 2 s (afterglow time). When the flame&is'removed, the footwear shall rem
cordance with Annex G.

224 Heat insulation of the sole

Ce of the insole shall be not greater than 22 °C. There shall be no distortion or embrittleme
educes its functionality. The insulation shall be incorporated in the footwear such that
ved without damaging the footweat.

2.3 Impact and compression resistance of toe

0345:2004, 5.3.2.3@nd 5.3.2.4.

2.4 Electrical/properties

vear shalkbe of rubber or other non-conducting material, as specified in ISO 20345:2004, 6.2

3~ “Outsole

nd polymeric
tested in the
n when bent

prflame time)
hin functional

bn the upper
ht of the sole
it cannot be

comply with

2.3.

5.3.2.31 Heel breast

The outsole shall have an inclined-breast heel.

5.3.2

5.3.2

.4 Accessories

.41  Zipper (slide fastener)

When tested in accordance with 5.3.3.5.1, the attachment strength of the puller shall be greater than 250 N
and the lateral strength shall be greater than 370 N.

©I1SO

2011 — All rights reserved
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5.3.2.4.2

When tested

Eyelet and stud post attachment

in accordance with 5.3.3.6, the attachment strength shall be greater than 400 N.

5.3.3 Test methods

5.3.3.1 Thread and lace heat resistance test

5.3.3.1.1  Principle

This test method-determines-the-melting-pointof thread—using-a-hot contact plate-and-magnifying-glass-
5.3.3.1.2 Test apparatus

5.3.3.1.21 Electrically heated stage, having a circular depression large enough to insért-a micro pover
glass (5.3.3.[1.2.3) and with a variable transformer for controlling the rate of input inteythe stage and an

armoured ste

5.3.3.1.2.2 Low-powered magnifying glass (at least 10x).

5.3.3.1.2.3 Two micro cover glasses.

5.3.3.1.24 Spatula/pick needle or other instrument for applying pressure to the cover glasses].
5.3.31.25 Soxhlet extraction apparatus.

5.3.3.1.3 $pecimen

The specimgn shall be extracted with chloroform for-a minimum of 20 extractions in a Soxhlet ext

(5.3.3.1.2.5)

5.3.31.4 ]

The apparatiis shall be calibrated by determining the melting point of a pure material of known melting

The melting
immediately
approximate

m thermometer with a range of (150 to 300) °C, accurate to + 1 °C.

and dried. The specimen shall then be cutiinto lengths of 0,2 cm or less.

[est procedure

boint of the pure materialshall be in the range of 240 °C to 260 °C. In subsequent determing
following the initial determination, the stage (5.3.3.1.2.1) in each case shall be cool
y 200 °C before the:specimen is placed for testing. The specimen shall be placed in a

actor

boint.
tions
pd to
small

mound on a| cover glass (5.3:3:172.3) and covered with another cover glass. The cover glasses shall be
pressed togdgther gently but(firmly, and placed in a circular depression on the stage. The temperature ¢f the
stage shall He quickly raised to a temperature 240 °C below the expected melting point, and thereaftef at a

rate of 3 °C/
top cover gl
complete fib
determinatio

in to 4 °€/min until a temperature of 260 °C is reached. Slight pressure shall be applied
ss using.the spatula or pick needle (5.3.3.1.2.4) to ensure that it remains in contact wi

specimens s

hall’bhe tested

5.3.3.1.5

Report

the
the

re. TRe-'specimen shall be observed with the aid of a magnifying glass (5.3.3.1.2.2) gnd a
h /made at 260 °C as to whether the specimen has ignited, melted or charred. Two different

Specimens which show ignition, melting or charring at or below 260 °C shall be reported as having failed the
test. Specimens which do not show these characteristics at 260 °C shall be reported as having passed the
test.

5.3.3.2 Contact heat test

Condition the samples for at least two days at a temperature of (23+2)°C and a relative humidity of
(50 £ 2) %. The test shall be conducted according to ISO 20344:2004, 5.12.

12 © 1SO 2011 — All rights reserved
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5.3.3.3 Radiant heat test

All different materials, including the seams and the closing mechanisms, shall be tested. At least three test
pieces from the upper of one pair of footwear, with dimensions of at least 80 mm x 80 mm, shall be tested.

NOTE Test pieces include lining and padding.

The test pieces shall be tested according to ISO 6942:2002, Method B, at a heat flux density of 20 kW/m?2,
exposing the outer surface of each test piece to the radiant heat. The result is the lowest value of 1,4, as
defined in ISO 6942:2002.

5.3.3[4 Flame resistance test

5.3.3]4.1 Conditioning

All different external materials, including external seams, as provided as a completersample of fg
be tepted in accordance with ISO 15025 after being conditioned at (23 + 2) °C and (50 = 5) % relz
for af least 48 h. Testing shall be carried out within 10 min of the sample's-removal from the|
atmogphere.

5.3.3]14.2 Test procedure

The
a)

b)

5.3.3|5 Zipperitests

5.3.3|5.1, sPuller attachment strength

5.3.3'54-4—Prineiple

The

st procedure is as follows.
lace the Bunsen burner on a flat surface with the burnefand flame in a vertical position.

ecure the boot so that the appropriate part of the boot to be tested is (17 = 1) mm directly 3
f the Bunsen burner.

Ignite the burner, preheat it for 2 min, and(adjust the flame to (35 £ 2) mm in height in acg
IISO 15025.

Ensure the burner is positioned as’ described in step b) above and apply the flame fol
designated area.

Remove the flame, and mgasure and record the after-flame and after-glow as defined in ISO

Repeat the procedures™ given in steps b) to e) for all the different external materials
¢onstruction of the_fgotwear and external seams.

otwear, shall
tive humidity
conditioning

bove the top

ordance with

10 s to the

15025.

used in the

puller is subjected to tension whilst the slider is rigidly supported.

5.3.3.5.1.2 Apparatus

Tensile testing machine which produces a constant rate of jaw separation of (100 + 20) mm/min and which
has a plate to mask the slider so that tension is confined to the puller and its attachment to the slider.

© 1S0O 2011 — All rights reserved
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5.3.3.5.1.3

Procedure

Mount the slider in the lower jaw of the tensile testing machine (5.3.3.5.1.2) with the puller passed through the
masking plate, clamping the end of the puller in the upper jaw of the machine so that tension is applied
perpendicular to the slider. Set the testing machine in motion until failure occurs. Record the maximum force
needed to induce failure. Three specimens shall be tested and the mean value recorded.

5.3.3.5.2 Lateral strength

5.3.3.5.2.1

Principle

The zipper is
needed to in

5.3.3.5.2.2
Tensile test

the test, and
Zipper.

5.3.3.5.2.3

The test spsg
closed chain

5.3.3.5.24

Clamp the te
of closed cha

juce failure of the zipper is measured and the type of failure recorded.

Apparatus

Test specimens

for each test is 75 mm.

Procedure

subjected to a lateral force to measure the resistance of the closed zipper to opening. The|force

ng machine with a jaw separation rate of (100 = 20) mm/min, able to recordthé force throughout
with gripping jaws 25 mm wide, constructed and finished so as not todamage the tape ¢f the

cimens shall be three test pieces from one or more zippers, such that the minimum length of

5t specimen in the jaws of the tensile testing machine (5.3.3.5.2.2) so that there is at least 2p mm
in on either side of the jaws. The jaws shall be positioned 3 mm from the chain. See Figure

14

© 1S0O 2011 — All rights reserved
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Dimensions in millimetres

25

Eigure 1 — Zipper test

Set the machine in operation and imeasure the force needed to induce failure. Three test pigces shall be
testefl and the mean value of the-three test results reported.

5.3.3]6 Eyelet and stud/post attachment

5.3.3|6.1 Principle

A tesft specimen which includes the eyelet or stud post is cut from the footwear. The test specimgn is clamped
in one jaw of.a tensile testing machine, and a length of lace is inserted through the fastening and clamped in
the second_jaw. The force required to cause failure of the fastening is measured and the type of failure
recorged:

5.3.3.6.2 Apparatus

5.3.3.6.2.1 Tensile testing machine with

a) ajaw separation rate of (100 = 20) mm/min, and

b) the capability of measuring tensile forces up to 1 kN.

5.3.3.6.2.2 Strong nylon or polyester lace of a mass that might be used with the fastening in the
footwear.

© 1SO 2011 — All rights reserved 15
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5.3.3.6.3 Preparation of test specimens

Cut at least three test specimens from the footwear. Cut a rectangle from the facing as shown in Figure 2.
Mark the clamping line (E—F in Figure 2) onto the test specimen (15 = 1) mm from the eyelet or stud post.

Dimensions in millimetres

/1
A D
| 2
-
tn
E F
30 +1
o
m
Al
B C
Key
1 edge of facing (also represented by line A<D) E-F clamping line
2 eyelet or gther fastening B-C cut end of rectangular test specimen
A-B, D-C edges of 30 mm wide rectangular test sampl¢
Figure 2 — Eyelet and stud sample
5.3.3.6.4 Procedure
Clamp the fest“specimen in one jaw of the tensile testing machine (5.3.3.6.2.1). Cut a piece of| lace
(5.3.3.6.2.2) |ofZa length of at least 200 mm. Insert the lace through the eyelet or around the stud |post,

equalize the length of the two ends of the lace and insert side by side in the second jaw of the testing machine.
Operate the tensile testing machine and stop the machine when any failure occurs that would make the
fastener inoperative in wear. This may be

— tearing of the upper,

— distortion or breakage of the stud post,

— pulling out of the stud post eyelet or attachment rivets, or

— breakage of the lace.
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Record the force, in newtons, at which failure occurs to the nearest 5 N. If breakage of the lace occurs, the
result is invalid unless the result obtained is well above specification. If necessary, use a stronger lace.
Calculate the arithmetic mean of the three test specimens and record this value together with the type of
failure.

5.4 Helmet

5.41 Headform

A headform, constructed of hardwood or any material with equivalent thermal conductivity and complying with
a recognized national or regional standard?), shall be used for the tests given in 5.4.3 to 5.4.7.

5.4.2] Pre-treatment

Prior[to conducting the tests given in 5.4.3 to 5.4.7, the helmet under test shall be subjected to
pre-

a)
b)

c)

5.4.3] Exposure to UV light test

5.4.31 The test shall be carried out using a high-pfessure Xenon 450 W lamp with q
operated in accordance with the manufacturer's instructions. Means shall be provided to suppo
so that it is exposed to the radiation.

5.4.3|12 Secure the helmet so that the vertical axis through the crown of the helmet

perpégndicular to the axis of the lamp, and the distance between the crown of the helmet and th
is (150 £ 5) mm. The helmet shall.besexposed to the radiation for (400 = 4) h and then femoved and
allowgd to return to laboratory ambient conditions.

lamp

5.4.3{3 After the test, there shiall be no damage to, or deterioration of, the helmet.

5.4.4] Penetration test

5.4.41 When a test striker falls on a safety helmet securely worn on a headform, it is ob
whether the striker tduches the headform or leaves a visible scar on the surface of the headform.
5.4.4|12 Adsuitable apparatus is shown in Figure 3. The base of the apparatus shall be m

suffidiently large to offer full resistance to the effect of the blow. The headform specified in 5.4.1,
5ize¢ of test sample, shall be securely mounted in a vertical position on the b@se surface.

the

Pressuressensitive film, capable of d|rectly detectlng the point of contact, shall cover the st

head Ul VVILII VVIIIL:II I.I 1< bLlIr\UI bUUIU CUITIT IIIlU L:Ulll.abl ’

tleatment, as appropriate:
exposure to high temperature: the helmet shall be left in an atmosphere of (60'+ 2) °C for at |

g¢xposure to low temperature: the helmet shall be left in an atmosphere of (-10 + 2) °C for at

Wwater immersion: the helmet shall be left in water of temperature.of (20 + 2) °C for at least 4 Ij.

the following

bast 2 h;

east 2 h;

lartz casing,
rt the helmet

as worn) is
e axis of the

served as to

pnolithic and
suitable for

rface of the

5.44.3 The striker shall have the following characteristics:
— mass: 3,0 fg’os ;

— angle of tip: (60£0,5)%;

2) EN 96003 or JIS T 813104l is suitable for this purpose.

3)

For additional test apparatus details, see EN 96013l or JIS T 8131[4.

© 1S0O 2011 — All rights reserved
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— radius of tip: (0,5+0,1) mm;
— height of cone: approx. 40 mm;
— hardness of tip: min. 45 HRC.

Dimensions in millimetres

|
1 n B
| |
2—] 830 | 7 |
- o) .
| - | ‘ |
L
3 _ﬁ_l__ ! \/\L_/—\
TN | L9
m ! ] 8 : . i
! | ! PL6 o
| ™
o| 960 i |
L I
1 1l %
7 i | | NS
|
Key
1 guide pipg for dropping of steel striker 6 axis,of striker
2 steel strikﬁ: 7 ( detecting part
3 safety helmet 8 . support metal
4  headform o falling height
5 support
Figure 3 — Apparatus for penetration test
5444 Position the_striker above the headform so that the axis of the striker coincides with the vgrtical
axis of the h¢adform. JFhe striker shall be arranged to fall in either free or guided fall. If guided fall, retardation
due to the gyide shall:be minimized.
5.44.5 Test'one sample after carrying out each of the pre-treatment procedures specified in 5.4.2, ithin
1 min of the lremoval of the sample helmet from the temperature-conditioning chamber or water bath. [Then

place the sample on the headform and adjust the means of fitting the helmet so as to maximize the space
between helmet and headform. The striker shall be allowed to fall on the top of the helmet through a distance
of (1 000 £ 5) mm, measured from the top of the helmet to the tip of the striker.

5.44.6 The striker shall not come into contact with the headform.

5.4.5 Shock absorption test

5.4.51 The shock absorption test is used to measure the force of the shock transmitted to the helmet
rigidly mounted on a headform and the time elapse of the shock.

5.4.5.2 A suitable apparatus is shown in Figure 4. The base of the apparatus shall be monolithic and
sufficiently large to offer full resistance to the effect of the blow. It shall have a mass of at least 500 kg and
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shall be suitably installed to obviate the return compression wave. The headform shall be rigidly mounted so
that the striking point is positioned vertically on the force transducer.

4

I |
1 mnedia
e e e i
Mo v ]
e
AR 6
d2—[|] |
SR
| 7
- 8 9 10
]
4 | ||
i
7% Z Z
Key
1 support 7 headform
2 glide wire 8 concrete block
3 Idad meter 9 dynamic resistance strain gauge
4  electric magnet 10 recorder
5 hemisphere/plane striker o falling height
6 safety helmet
Figure 4 — Apparatus for shock absorption test
5.4.5|3 Position a striker having a mass of (5,0 £ 0,1) kg and hemispherical face of 48 mm dtriking radius

above the headform so that its axis coincides with the vertical axis of the headform. It may be dropped either
freely or in guided fall; when guided fall is selected, the retardation due to the guide shall be minimized.

5454 A non-inertial force transducer firmly attached to the base shall be used to measure the impact
force. The force transducer shall be so positioned that its axis is coaxial with the path of the striker. The load
meter shall be able to measure a force up to 40 kN.

5.4.5.5 The system of measurement, including the headform and its installation, shall be of a frequency
response performance in accordance with ISO 6487:2002, frequency class (CFC) 600.

5.4.5.6 Test one sample after each pre-treatment procedure specified in 5.4.2, within 1 min of the

removal of the sample helmet from the temperature-conditioning chamber or water bath. Then place the
sample on the headform and adjust the means of fitting the helmet so as to maximize the space between
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helmet and headform. The striker shall be allowed to fall on the helmet from a height of (1 000 + 5) mm,
measured between the striking point of the helmet and the lower end of the striker. The measurement shall be
made by recording the waveform of the impact load transmitted to the headform.

5.4.5.7 The impact load to the headform shall not exceed 5,0 kN.

5.4.6 Radiant heat exposure test

5.4.6.1 Heat radiation of known intensity from an infrared source is allowed to fall onto the outer surface
of a helmet mounted on an instrumented headform. The temperature of the headform surface is measured.
After the exposure to heat, again subject the helmetto the shock absorption test specified in 5.4.5.

5.4.6.2 The apparatus consists of the following.
5.4.6.2.1 leater or bank of heaters.

5.4.6.2.2 Calibrated radiometer/calorimeter.
5.4.6.2.3 Wooden headform (see 5.4.1).
5.4.6.24 et of temperature-sensing elements.
See the schgmatic representation shown in Figure 5.

NOTE Suitable apparatus are also described in EN 443[2],

3
2
[ > |
a—
4 5
/

| 1

| 6

! // 30°

|
Key
1 radiometer/calorimeter 3 radiating surface 5 helmet
2  heater 4 testsite 6 headform
2  Parallel.

Figure 5 — Radiant heat exposure test schematic
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5.4.6.3 Mount the heater or bank of heaters (5.4.6.2.1) with radiating surface horizontal and facing
downwards. The radiating surface shall be flat and of dimensions (250 +5) mm x (250 £ 5) mm. The peak
wavelength of the emitted heat radiation shall be between 2 ym and 3 ym. The intensity of radiation shall be
uniform and adjustable.

5.4.6.4 Mount a radiometer/calorimeter (5.4.6.2.2), calibrated to a suitable International Standard or
national or regional standard and having a measurement range of at least 10 kW/m2, on a movable and
adjustable device, with its sensing surface parallel to the heater or bank of heaters and facing upwards. The
centre of the sensing surface shall be adjusted on the vertical axis of the heater/bank of heaters.

5.4.6.5 Mount the helmeted headform (5.4.6.2.3) on a movable and adjustable device. The test shall be
carrigdrott c/\puo;uy one-side-of the-helmetat-a-361ateraHnetination-of-the-headform-to—verticalqThe expOSEd

latergl point shall be in accordance with L2, L3, L4 or L5 as shown in Figures 6 and 7.

5.4.6|6 Three temperature-sensing elements (5.4.6.2.4), preferably consisting of thermocouples mounted
on cifcular copper discs of (7 + 1) mm diameter and (0,2 £ 0,02) mm thickness andCealibrated [to a suitable
International Standard or national or regional standard, shall be secured by electrically insulating adhesive to
the hpadform surface. Their centre shall be within 5 mm of a transverse vertical plané passing thrpugh the test
location in accordance with 5.4.6.5, at the following positions as shown in Figures 6 and 7:

a) U1;
b) aon the A-A' plane;

c) mid-way between positions a) and b), measured along the-headform surface.

Figure 6 — Exposed lateral points on helmet
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Dimensions in millimetres

12,7

Key
1
2
3

central ve
reference
basic plan

5.4.6.7

passage of measurable quantities of heatiinto the test equipment area. The effects of draughts shou

minimized. A
and reflectivi

5.4.6.8

a)

The test procedure iszas“follows.

Mount the helmet on<thé” headform. Place the helmeted headform in the test position unde

tical axis
plane
e

Figure 7 — Helmet;protected area

Burfaces adjacent to the test equipment should not reflect the radiant heat falling on them or

Il supports for the headform ahd the radiometer/calorimeter should be of low heat condu
y.

ank of heaters:-Measure the distance from the radiating surface.
b helmeted’headform aside to allow setting of the radiant heat intensity.

b radiometer/calorimeter under the heater/heater bank until their vertical axes are coinciden

allow
Id be
Ctivity

r the

t and

adictancn fram tha radiatina crprfana th Antial tha Adictanean manciirad 10 A Adiiot tha

eater

oot T o T O Tt aaot g o U o C e toO— o oot U taTC e o aSurcU— i o o7 Yajurot e

until the flux intensity measured is (7 + 1) kW/m2. Remove the radiometer/calorimeter.

heater for (180 + 2) s. Record the temperature.

Replace the helmeted headform in the position determined in a) and expose the helmet to the radiant

After removal, allow the helmet to cool to ambient temperature for at least 4 h. After inspection, subject

the helmet to a blow on the exposed lateral point, using the procedure given in 5.4.5, but excluding the
conditioning pre-treatment specified in 5.4.2.

heater/b
b) Move th
c) Move th
adjust th
controls
d)
e)
5.4.6.9
22

The test result shall be in accordance with 5.4.5.
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5.4.7 Flame resistance test

5471 A standard flame is applied to the outside of the helmet and any tendency of the helmet to drip,
glow or to continue burning after removal of the flame is observed.

5.4.7.2 The apparatus, shown schematically in Figure 8, consists of the following.
5.4.7.21 Gas supply.

5.4.7.2.2 Gas burner, with a bore diameter of (8,5 £ 0,5) mm and an adjustable air vent.

5.4.712.3—Pressure controtdevice:

5.4.712.4 Pressure gauge.

Key
1 tgst point 4  centre line of helmet
2 tgstrange 5 tangential plane at test point (horizontal)

3 vertical line'attest point

Figure 8 — Apparatus for flame resistance test schematic

54.7.3 The test procedure is as follows.

a) Adjust the pressure (5.4.7.2.3/5.4.7.2.4) of the gas (5.4.7.2.1) to (3 450 = 50) Pa and the air vent of the
burner (5.4.7.2.2) so that the blue cone is clearly defined, although turbulent, and (45 £ 5) mm long. The
outer flame shall be entirely free of visible yellow area.

b) Support the burner at an angle of (45 = 10)° to the vertical.

c) Support the complete helmet, so that at the point to be tested the plane tangential to the surface is
horizontal. Maintaining these angles, apply the outer part of the flame to the test point for (10 £ 2) s.
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d) The test point shall be any suitable point inside the areas defined by the intersection of the surface of the
shell with

1) a 100 mm diameter cylinder centred on the vertical axis of the helmet,
2) a 200 mm diameter cylinder centred on the vertical axis of the helmet, and

3) planes parallel to the vertical front-to-back, mid-section (sagittal) plane of the helmet that are 25 mm
distant from this plane.
54.74 There shall be no holes produced in the helmet. After the removal of the flame, there shall be no
flaming on the-hetmetor-if-flaming-oceursthe-ftamingti ot-e s—at-any-testpoir

5.4.8 Insulption test

5.4.8.1 Place the helmet shell in a (3+0,2)g/L solution of sodium chloride at a“(temperatufe of

emove the helmet shell, wipe and place upside down in a container of apprfopriate size. Fjll the
container angl the helmet shell with the sodium chloride solution to 10 mm below the lower edge of the shell.
The orientatipn of the helmet shell should be adjusted if necessary, to accommodate shells whose lower|edge

Apply an alternating test voltage, at a nominal 50 Hz or 60 Hz, between an electrode immerged in
the solution inside the helmet shell and another electrode in the container,»outside the helmet shell. Incfease
the voltage aft a steady rate within 1 min to (1 200 + 25) V a.c. and maintain at this value for 15 s.

5.4.8.3 The leakage current at this voltage shall be recordedgtogether with any evidence of breakdown.
There shall e no breakdown of the helmet shell, and the leakagé.current shall not exceed 1,2 mA.

For the purpgses of this test it is permissible to plug any holes in the shell.

5.4.9 Requirements for neck protectors
5.49.1 The materials of neck protectors shall*be in accordance with 5.2.1, 5.2.4, 5.2.5 and 5.2.6.

5.49.2 Neck protectors shall be in aceordance with 4.1.2, 4.2.3 and 4.2.4.

5.4.10 Requirements for visors
5.4.10.1 When tested in accoerdance with Annex E, there shall be no holes produced in the visor.

5.4.10.2 When tested.ifi accordance with Annex C, the visor shall remain in a normal condition and|shall
show no sigrls of damagge or deterioration.

5.4.10.3 Thewisor shall be tested in accordance with 5.2.6 and shall not melt, drip, separate or ignite.

Immediately afterthistest, immerse the visor im water at ambient temperature: the visor shaft remain in a
normal condition and shall show no signs of damage or deterioration.

5.4.11 Field of vision test

The field of vision through a visor, if fitted, shall be tested in accordance with Annex D; it shall be more than
60° on both sides and downwards.
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6 Additional requirements

6.1

6.1.1

Mass measurement

The protective clothing, gloves and boots should be selected so that the total mass in combination is
not more than 7 kg.

6.1.2 The production mass of the helmet, including visor, neck protector and any other accessories, shall be
not more than 1,5 kg.

6.2

It sh
com
carrig

6.3

6.3.1
mear
prote|
1,6t

6.3.2

-Donningtest

bll be demonstrated that the total time needed to don the protective clothing, tagethe
lying with this International Standard, without assistance, shall be not more than 60 s- This|
d out using at least three test subjects of different sizes.

Mobility tests

The tests specified in Annex B shall be carried out by three test subjects in accordance

time to complete the test wearing the garment under test as patt of a complete ouffit

ctive clothing, gloves, boots and helmet complying with this Interfational Standard shall not
mes the mean time to complete the test without the ouffit.

The following operations shall be able to be carried .out easily by three test subjects ir

with 6.2, wearing the protective clothing and gloves:

a)
b) ¢

c)

pen and shut a door by turning the knob;
perate a dual-purpose nozzle;

perate necessary breathing apparatus-functions.

r with boots
test shall be

with 6.2. The
consisting of
be more than

accordance

btructions for

6.4 | Retroreflective/fluorescent'-material tests

When tested in accordance with‘Annex E, the materials shall not continue flaming after removal ¢f the ignition
sourde.

7 Care and maintenance instructions

The manufactarer of the outfit, or of any component of the outfit, shall provide suitable ins

opergtion, maintenance, storage and eventual replacement. The instructions shall include suitabl¢ precautions
relatgd to the possibility of heat stress while wearing the outfit. The instructions, as a minimum, shall be
provifledin a format suitable to be included in the ship's training manual.

NOTE 1ISO 13688 is suitable for this purpose.

8 Marking

8.1 General

As a minimum, each component of the outfit shall be marked with the following:

a) the identification of the manufacturer;

b) the equipment type and size range;

©I1SO
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c) the month and year of manufacture;

d) approval information;

€) any necessary operational instruction and use precautions;

f)  for boots, the appropriate marking symbol specified in Table 2;

g) reference to this International Standard, i.e. “ISO 22488".
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Annex A
(normative)

Footwear designs

Footwear for shipboard firefighters shall be selected in accordance with Figure A.1.

ISO 22488:2011(E)

[

a)

<

1 variable extension which can‘be’adapted to the wearer

e)

2

dw shoe (not an acceptable/option; shown for visual comparison only)
hkle boot

c
o

hif-knee boot
d) khee-height bdot
e) thigh boaot

(2
~
=3

Design a)shall not be used.

NOTE =
upper and which can be cut to adapt the boot to the wearer.

Figure A.1 — Footwear design styles

© 1S0O 2011 — All rights reserved

2L <

c)

h extends the

27


https://standardsiso.com/api/?name=3476e35cb39f96480814b1381c1912e5

ISO 22488:2011(E)

Annex B
(normative)

Mobility tests

B.1 Test subjects

For this test,
be selected 4

B.2 Testr

B.2.1 Clim

B.2.1.1
and down a
subject and 1

B.2.1.2
shall climb u
test subject 3

B.2.2 Work simulation test

B.2.2.1

the series o
staircase an(
as the time «

B.2.2.2
shall perforni
time for the
protective cldg

Then, while wearing the protective clothing (including gléves, boots and helmet), each test s

Then, while wearing the protective clothing (including gloves, boots and helmet), each test s

a group of three adults in the large, medium and small size ranges of the protective clothing
s the test subjects.

hethod

bing vertical ladder test
Fach test subject, wearing only normal clothing and without any protective clothing, shall clin
ecorded as the time without protective clothing.

b and down the same vertical ladder. The time required for this work shall be measured for
nd recorded as the time with protective clothing.

Fach test subject, wearing only normakhglothing and without any protective clothing, shall pe
activities specified in Figure B.1, Each time required for climbing up and down a ladd
the time for the series of activities_in total shall be measured for each test subject and rec

ithout protective clothing.

the same activities. Eachtime required for climbing up and down a ladder or staircase an

thing.

shall

nb up

vertical ladder of 5 m height. The time required for this work-shall be measured for each test

bject
each

rform
er or
brded

bject
d the

beries of activities in‘total shall be measured for each test subject and recorded as the tim¢ with
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START

v

Walking straight (about 18 m)

v

Turning to the left 90°

v

Walking straight (about 4 m)

v

ISO 22488:2011(E)

END

t

Walking straight (about 18 m)

?

Turning to the right 90°

t

Walking straight (about 4 m)

*

bout1,5m

CTimbing Uup and down a vertical ladder of about Z m
eight, passing once in each direction through a
orizontal manhole of 0,6 m x 0,6 m at a height of

'

Valking straight (about 3 m)

v

R

Picking up a fire extinguisher

fom a floor

Valking straight while carrying the
re extinguisher (about 4 m)

v

(
g

Llimbing up a staircase while
arrying the fire extinguisher

about 10 m)

Climbing up and down a vertical
about 2 m height, passing once i
direction through a horizontal m3

adder of
nh each
nhole of

0,6 m x 0,6 m at a height of abolit 1,5 m

A

Walking straight (about 3 m)

?

Puttirig down the fire
extinguisher on the floor

?

Walking straight while carrying
the fire extinguisher (about 4 m)

?

Climbing down a staircase
while carrying the fire
extinguisher (about 10 m)

A

TURNING POINT

Figure B.1 — Standard procedure for work simulation test
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